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1 Hean u 3a7a4u OCBOCHM S TUCHUNIIMHBI

Copep:xanue mporpaMMbl 00111e00pa3oBaTeIbHON NTUCHUIUTMHBI « MaTeMaThKa) HalnpaBieHO Ha
TOCTHIKEHHUE PE3yNIbTaTOB ee M3yueHus B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC COO c¢ yderom
npodeccuonanbHoi HarnpaBiaeHHOCTH OI'OC CIIO.

2 Mecro mucuuiuiuabl B ctpykrype IHIICC3
YyeOHast qucruruiiHa «MareMaTuka» u3ydaercs Kak ooOmeoOpa3oBaTenbHas TUCIUILUIMHA U3
00s13aTeIbHBIX YYEOHBIX MPEIMETOB B 00111€00pa30BaTEIIHHOM IHUKJIE Y4EOHOTO TUIaHA.

3 TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS COJNEPKAHUS TUCIHUILIHHBI

[Iporiecc wm3ydeHus AMCUMIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIEIYIOIINX
koMnetennuii B coorBeTcTBUM ¢ ®I'OC CIIO no maHHoO# crienuajibHOCTH:

OK 01. Beibupats criocoObI perieHus 3aa4 npohecCHOHaTbHON e TeTbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBAa TIOMCKA, aHAIM3a W HWHTEPIPETALUU
uHpopMauuy, M HHGPOPMALMOHHBIE TEXHOJOTUU JJs BBIIOJHEHUA 3ajad HpoQecCuOoHaIbHON
JeSITEIIbHOCTH.

OK 03. IInanupoBaTh M peaJn30BBIBATE COOCTBEHHOE MPO(ECCHOHAIBHOE M JINYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO AESITEIbHOCTh B IIPO(ecCHOHAIBbHON cepe, UCIOIb30BaTh 3HAHUS
10 IPaBOBOW U (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLUAX.

OK 04. 3¢ddexTruBHO B3aNMOICHCTBOBATH U Pa0OTATh B KOJUICKTHBE H KOMaH/IC.

OK 05. Ocy1ecTBiIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. ITposBiATh IpaXJaHCKO-IAaTPUOTUYECKYIO MO3ULUIO, JAEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHNE Ha TPaJULUOHHbIE OOIIEUEIOBEYECKNE LIEHHOCTH, B TOM YHCJIE C yYE€TOM rapMOHU3ALUU
MEXHAI[MOHAIBHBIX U MEXPEIUTHO3HbIX OTHOLIEHUH, MPUMEHATh CTAHAAPThl aHTUKOPPYMLIMOHHOTO
TIOBEJICHHSI.

OK 07. CozelicTBOBaTh COXPaHEHUIO OKPY>KAIOLIEH Cpelibl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHMS 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepekIIMBOrO MPOU3BOJICTBA, Y3PPEKTUBHO AEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaIHUSIX.

1K 3.3. CocTaBnsaTh MoA0OPKY 3aKOHOJATEIHCTBA U CYI€OHOMN MPAKTHKH.

B pesynbrare ocBOEHUS AUCITUTUTHHBI 00YYaIOMUNCS TOJKEH

61a0emy.

Bl. Mmeromamu noKa3aTeNbCTB, AJITOPUTMAMHU pPEIICHHUS 3a/1ad; yMEHUe (OpMyIHpOBaTH
ONpeIeTICHUs, AKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JOKAa3aTEIbHbIE PACCYKICHUS B XOE
penieHus 3anay,

ymemy:

V1. omepupoBaTh MOHATUSIMH: CTENEHb YHCIA, JIorapu(M YHCTa; yMEHUE BBIMOIHATD
BBIUMCJICHHE 3HAYCHWH W TMpeoO0pa3oBaHMsS BBIPAKECHHA CO CTEMEHAMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PANIMOHATILHBIX BRIPAXKEHUH;

V2. onepupoBaTh MOHATUAMU: PALlMOHAJIbHBIE, UPPALIMOHATIBHBIE, TTOKA3aTelIbHbIE, CTEIICHHBIE,
norapuMuIecKre, TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

V3. onepupoBaTh TOHATUAMU: (PYHKIMS, HempepbiBHas  (QYHKIUS, POU3BOIHAS,
nepBooOpa3Hasi, ONpeACIICHHBI HHTETPAT; YMEHHE HAXOAUTh MTPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKITHH,
MCIIOJIB3YS CIIPABOYHBIE MAaTEPUAIBI; UCCIIEIOBATh B IPOCTEHINNX CITydasiX PYHKIIMM HA MOHOTOHHOCTb,
HaxOJIUTh HAWOONBIINE W HAWMMEHBIINE 3HAYCHUS (PYHKIUN; CTPOUTH TpadUKH MHOTOUICHOB C
MCIIOJIb30BaHUEM arapaTa MaTeMaTHUYECKOT0 aHalIN3a; TPUMEHSITh TPOU3BOIHYIO MIPH PEIICHUH 33134
Ha JIBI)KCHHE; pelaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33/1a4W HA HAUOOJIBIIINE 1 HAUMEHBIITNE 3HAYCHUS,
Ha HAXOXKJE€HUE MyTH, CKOPOCTH U YCKOPEHUS;
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V4. onepupoBarh MOHATUSMU: pallOHANbHAS (YHKIHS, MMOKa3aTenbHas (GYHKIMsS, CTCTICHHAS
bynkuwms, torapudmudeckas QyHKIMs, TPUTOHOMETpUYECKHEe (PYHKITMU, 0OpaTHbIE (YHKIIMH; YMECHUE
CTpOUTh TpauKu H3YYCHHBIX (DYHKIMNA, WCIONB30BaTh TIpadUKH MPH W3YYCHHH MPOIECCOB U
3aBHCUMOCTEH, P PEIIeHUH 3a/a4y U3 IPYruX YYeOHBIX IMPEIMETOB U 3ajad U3 peajbHOU >KU3HHU;
BEIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MKy BEIIMUYNHAMU;

V5. pemiaTh TEKCTOBbIE 3aJ]aud Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI, JOJIU U YacTH, Ha
JIBUXEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 33J]a4d U3 00JIaCTH yIpPaBICHUS JIUYHBIMU U
ceMeiHbIMU (PUHAHCAMH); COCTaBISATh BBIPAKECHUS, ypaBHEHHUS, HEPABEHCTBA M HX CHCTEMbI IO
YCIJIOBHIO 33J1a4H, UCCIIEIOBATH MOJYYEHHOE PEIICHUE U OLIEHUBATh IIPABAONOJ00HOCTh PE3YyJIbTATOB;

V6. omnepupoBaTh MOHATUSMU: CpefHee apupMEeTHUecKoe, MeAuaHa, Hauboibliee Hu
HAaMMEHbIIIEEe 3HAUYCHMSI, pa3Max, JAUCIEPCUs, CTAHJAPTHOE OTKIOHEHHE UYMCIOBOTO Habopa; yMEHHE
U3BJIEKATh, HHTEPIPETUPOBATH HHGPOpPMAIUIO, MPEACTABICHHYIO B Tabmuuax, Ha Jguarpammax,
rpadukax, OTpaXkaroIIyIO0 CBOMCTBA pEalbHBIX MPOIECCOB U SBJICHHN; MPEACTABIATh HH(OPMALIUIO C
MOMOIIBIO TaOJIHII U TUarpaMM; HCCIEA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIe C TPUMEHEHUEM
rpaMuecKUX METO/IOB U AJIEKTPOHHBIX CPEJICTB;

V7. omnepupoBaTh MOHATUSIMH: CIyYalHBI ONBIT W CIOy4yailHO€ COOBITHE, BEPOATHOCTD
CIIy9aifHOTO COOBITHS; YMEHHUE BBIYUCIATH BEPOSATHOCTH C MCIOJIH30BAHHEM TIpaUUECKUX METOJIOB;
MPUMEHSTH (OPMYJIIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PaKThl ¥ OPMYIIBI IPU
pelIeHun 3a/iay; OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMUYMHAMHU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIIUX 4YHMCET B MPUPOIHBIX U
OOIIECTBCHHEIX SIBIICHUSIX;

V8. onepupoBaTh MOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh, IPOCTPAHCTBO, JBYIPAHHBIN yroJ,
CKPEIIUBAIOIINECS TPSIMbIC, NMApALICILHOCTh M MEPICHAUKYJISIPHOCTh NPSIMBIX U IUIOCKOCTEH, yToj
MEXAY MPSAMBIMH, YToJl MEXAY HPSMOMl M IIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPU PEUICHUH 3a]1a4 W3Y4YCHHbIE (PAKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

VY9. onepupoBaTh MOHATHSIMH: MHOTOTPaHHUK, CEY€HHE MHOTOTPaHHUKA, Ky0, Mapaenenumnes,
npu3Ma, nupamuaa, GUrypa u moBepxXHOCTh BpallleHus, IIWJIKHIIP, KOHYC, map, chepa, ceueHus Gurypol
BpallleHus1, MI0CKOCTh, Kacaromasics chepsl, HIUINHAPA, KOHYCca, MJIOMAAb MOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHyCa, IMWIMHApA, Iomaas cdepbl, 00beM Kyba, MpSIMOYTOJIBHOTO Mapajuiesenurena,
MUPAMUJIBI, TIPU3MBI, HWIHH]IPA, KOHYCa, [1apa; YMeHne n300pakaTh MHOTOTPAaHHUKH U TTOBEPXHOCTHU
BpaIIeHUs, UX CEUYCHHS OT PYKH, C MOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;
YMEHHE paclno3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE, YMEHHE pAcClO3HaBaTh IPAaBUIIbHbBIE
MHOTOT'PaHHUKU;

V10. yMeHue omnepupoBaTh MOHATHSAMH: JBIKEHUE B MPOCTPAHCTBE, MOJIOOHBIE (PUTYpHI B
IIPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHHE IJIONIAAEeH MOBEPXHOCTEW N 00BbEMOB MOJOOHBIX (GUTYpP HpU
pELIeHUH 33/1a4;

V11. BBUHUCIATH TEOMETPUYECKHME BEIMYMHBI (JJIMHA, YTOJd, IUIOHMAb, OO0BEM, IUIOMIAIh
MOBEPXHOCTH ), UCTIONIBb3YS U3YYSHHBIE (POPMYIIBI U METO/IBI;

V12. omnepupoBaTh MOHATHUSMU: TPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPJIMHATHI BEKTOPA, CKAISIPHOE MPOU3BEJICHUE, YTOJI MEX]y BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HA YUCIIO; HAXOJUTh C TIOMOIIBIO0 U3YYCHHBIX (DOPMYJT KOOPAMHATHI CEPETUHBI
OTpEe3Ka, PACCTOSHUE MEXK]y ABYMs TOUKAMH;

V13. BbIOWpaTh TOAXOASIIMA HW3YYEHHBIM METOJA JUIsl pEeHIeHHs 3a7add, paclo3HaBaTh
MaTeMatuueckue (PakThl U MaTeMaTHYEeCKHE MOJENU B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE NPHUBOJHUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCHUHUCKOM M MHPOBOMN
MaTEeMaTUYeCKOU HayKH.



4 OpraHn3auu0HH0-MeTozmqec1me JAaHHbIC JTHCHUIIJINHBbI

OO01IEee KOJIMYECTBO YaCOB AUCLUIUIMHBI COCTaBIIsIET 232 yaca.

YueOHast Harpy3Kka o0y4armuxcs 1 cegag “1p 2 celn;ZCTp Beero

Jlexiuu, ypoku (JIK) 58 80 138

[Tpaktuyeckue 3ansatus (I13) 38 48 86

[Ipomexxyrounas arrecramus (I1A) 4 4 8

Bua npomexyTodHOI atTecTanuu Koutponbras | uddepennupoBannsiii | 232
pabota 3auer

5 Conep:kanue H CTPYKTYpPa TUCHHUIIHHBI
5.1 Conep:xanue pa3ieoB QU CHUIITHHbBI

Ne HanmeHnoBanue
Copnep:xanue paszea
paszjiena pasjaena
1 IToBTOpEeHHE Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI
11 Lenp u 3anaun Ilenp m 3amaunM MAaTeMaTHKU IIPU OCBOCHUU CIIELUAJIBLHOCTH.
MaTEMaTUKH basoBble 3HaHMS W yMEHMs IO  MaTeMaTHKE B
IIPU OCBOCHUH npodeccCHOHaNbHOM ¥ B IOBCEJAHEBHOM  JESATEIIbHOCTH.
CIELIUAJIBHOCTH. MHoxecTBO, omepauuu HaJ MHOXECTBaMM, JUarpamMmbl
MHOXecCTBa 1 JIOTuKa Olinepa-BenHna. Vcnonb3oBaHue T€OPETUKO-MHOXKECTBEHHOIO
anmnapara Uil ONMCAaHMs peajbHBIX IPOLECCOB U SBJICHUN B
po(hecCHOHANBHON NEATEIbHOCTH, IPU PEHICHUH 3a/1ad U3
JPYIUX AMCUMILINH
1.2 Yucna v BBIYUCIEHUS HarypanbHble u nenbsle uncna. [Ipu3Haku 1eIMMOCTH LENBIX
yucen. PanuonansHele yncina. OObBIKHOBEHHBIE U JIECATUYHBIE
IpoOM, TPOLEHTH, OECKOHEUHBbIE NEPUOANYECKHE JIPOOH.
Apudmernueckrue OIepaluyd C paldoOHAIBHBIMH YHUCIIAMHU,
npeoOpa3oBaHMsl YUCIIOBBIX BBIpAXKEHUN. JleMCTBUTEIBHBIC
yuciaa.  PanuoHanpHBlE WM HPpPAalMOHAIBHBIE  YHUCIA.
ApudmeTnueckre onepauuyd ¢ JAEUCTBUTEIbHBIMU YHCIAMHU.
[TpubnnxKEHHBIE BHIYMCIIEHUS, TIPABUIIa OKPYTIICHHS, TPUKHIKA
Y OLICHKA pe3yJbTaTa BEIYUCICHUN
1.3 Toxnecrsa u | ToxxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHE,
TOJIECTBEHHBIE KOpEHb YypaBHEHHs. HepaBeHCTBO, pElIeHHE HEpPaBEHCTBA.
npeoOpa3oBaHusl. Merton nntepBasnoB. Perenne nensix u JpoOHO-paliioHaIbHbBIX
VYpaBHeHus, ypaBHEHUH W HepaBeHCTB. [IpuMeHeHHMe ypaBHEHHU U
HEPAaBEHCTBA U  HUX | HEPABEHCTB K PEUICHMIO MAaTEMAaTHUYECKUX 3a7ad U 3a1ad W3
CHUCTEMBI pa3aNyYHbIX obsacTeil HayKu M peabHOM ku3HU. CucTeMBbl U
COBOKYIIHOCTH DPAllMOHAJIBHBIX YPaBHCHUM U HEPABEHCTB.
CucTembl TMHENHBIX ypaBHEHUN. Penenne npukiaIHbIX 3a1a4d
C IOMOIIBIO CUCTEMBI IUHEHHBIX YPABHEHUN
1.4 IIpouieHTHBIE [Tpumenenue npobei 1 MPOLEHTOB AJIs PEIIeHUs PUKIaIHbBIX
BBIUNCIICHUS B | 3a/1a4 U3 PA3IMYHBIX OTpaciiell 3HAHUM U pEeaJbHOM JKU3HU.
npodeccuoHaIbHbIX [TpuOnkEHHbBIE BEIYMCIICHUS, TPABUIIA OKPYTIICHUS, TPUKUIKA
3aza4ax U OIICHKAa pe3ysbTaTa BbIYMCICHUH. PaszHble crmocoObl

BBIUYHUCJICHUA  IPOLICHTOB. HpOHeHTHLIe BBIYHMCIICHHUSA B
HpO(I)CCCI/IOHaJ'ILHLIX 3agadax. HpI/IMeHeHI/IC ypaBHCHI/Iﬁ n




Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pa3neia pasnea
HEPABEHCTB K PELICHUI0 MaTEeMaTHMUYECKUX 3ajady U 3a7ad U3
pasInYHbIX 001aCTe HAYKH U PEabHOM KU3HU
1.5 [TocnenoBarensHocty U | IlocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHus
porpeccun nocjenoBarenbHOCTed. MOHOTOHHBIE I10CIIEI0BATEIbHOCTH.
Apudmernueckas 1 reoMmeTpuUecKas nporpeccuu. beckoneuHo
yObIBaro1as reomerpuyeckas nporpeccust. CymMma 6€CKOHEUHO
yObIBaromieil  reomerpuueckoil  mporpeccuu.  Dopmyna
CJIIOKHBIX TpoleHToB. lcmnonb3oBanue mnporpeccun Ais
pellIeHUs] PeaJIbHBIX 3a7ja4 IPUKIAIHOIO XapaKkTepa
1.6 DOyHKINUH U TpaPuKH Oynkysa, crnocoObl 3amaHus (QyHkuu. ['paduk GyHKIHH.
B3aumHo oOpatHbie (yHkmum. OOmacTe oOmpenelieHUus u
MHOXecTBO 3HaueHul ¢pyHkimu. Hymu pynkuuu. [lpomexyTku
3HAKONOCTOSHCTBA. YETHBIC U Heu€THBIE QYHKITHH
2 Crenenu u kopau. CreneHHas, nokasarejabHas U Jorapupmuydeckasi GyHkuus
2.1 Apudmernueckuit Apudmernueckuil KOpeHb HaTypallbHOW creneHu. [leiicTBus ¢
KOpPEHb N—OU CTENEHU apu@MeTHYECKUMHU KOPHSIMH N—OM CTENEHU
2.2 Crenenu. CrannaprtHas | Ctenenb ¢ nenbM nokasatenem. CtanaapTHas ¢opma 3arnucu
dopma 3aIlUCH | IEHCTBUTENBHOTO Yncia. Vcnonp30Banue moaxoasmiein popmel
JIeMCTBUTENIHOTO YNCIIA | 3alIUCH JCHCTBUTENBHBIX YHUCEN JJIS PEIIEHUs MPAKTUYECKHX
3aja4 U NOpeAcTaBiieHUus AaHHbIX. CTeneHb C palloHaIbHbIM
IoKa3aTeJIeM. CBoiicTBa  cTeneHH. [TpeoOpa3oBanue
BBIPQXECHHUM, COJEpXKAIMX CTENEeHH C  palUOHaJIbHBIM
MIOKa3aTelneM
2.3 CrenenHas QyHKIMS CrenenHas (yHKUHS ¢ HaTypaJbHBIM U LEJIbIM MOKA3aTEJIEM.
E€ cpoiictBa u rpaduk. CpoiicTBa M rpaduKk KOpHA n-oif
CTENEHH
2.4 HppanuoHanpHble Pemenne nppalnoHaIbHBIX YPaBHEHUIN 1 HEPABEHCTB
ypaBHEHUS
Y HEPaBEHCTBA
2.5 [Tpumenenue cBoicTB | Micnonp30BaHuEe CBOMCTB CTENEHHOM (D)YHKIMU NPH pEIICHUU
CTEeNeHHON (YHKLIUU YPaBHEHHH U HEPABEHCTB
2.6 [Toxa3zarenpHas [Toka3zarenpHas GyHKIHS, €€ CBOMCTBA U rpaduK
(GyHKLUS, ee CBOWCTBA
2.7 IToxazarenbHbIe IToxazarenbHblE ypaBHEHUS M HEPABEHCTBA
ypaBHEHUS
Y HEPAaBEHCTBA
2.8 IIpumenenne cBOWCTB | PemieHne mMoOKa3aTelNbHBIX YPABHEHUM M ITOKA3aTEJIbHBIX
MI0Ka3aTeIbHON HEPABEHCTB
byHKIMHA
2.9 Jlorapupm yucia. | Jlorapudm yncna. JlecATUUHBIN U HATYpaAIbHBINA JoTapu(MbI
Hecarnansbiit u
HaTypaJbHbIN
jorapudmsl
2.10 | CgoiictBa jgorapu¢moB | IlpeoOpa3oBanue BbIpaKEHUH, COIEpKAIIUX JOrapupMbl
211 Jlorapudmmueckas Jlorapudmuueckas pyHKUUs, €€ CBOWCTBA U rpapuK

¢$yHKLUS, ee CBOWCTBA
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2.12 | Jlorapudmuueckue Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
YpaBHEHHUS u
HEPABEHCTBA
2.13 | Jlorapudmsl B npupone | [lpumenenne norapudma. Mcropust pa3BUTHS MaTEeMaTUKH.
1 TEXHUKE Jlorapudmuueckas cnupans B npupoze. Ee maremaTudeckue
cBorictBa. Mcnomnwp3oBaHnue  rpadukoB  QyHKIuH A
UCCIIEIOBaHMsI  NPOLIECCOB M 3aBUCHMOCTEW, KOTOpBIE
BO3HUKAIOT IPU PELIEHNUH 33]a4 U3 pa3IMYHbIX 00JacTell HayKH
Y pEaJbHOMU JKU3HU
2.14 IIpumeHeHue Pemmenue norapupmMudecknx ypaBHEHH U HEPABCHCTB
norapudmMoB K
PEILIEHUIO 33/]1a4
3 OcHoBbl TpuronoMerpuu. Tpuronomerpuiyeckne GyHKuun
3.1 OcHOBBI CuHyc, KOCUHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC,
TPUTOHOMETPUHU apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO apryMeHTa.
Tpuronomerpuueckas OKPYXHOCTb, olpezeseHue
TPUTOHOMETPUUYECKUX (DYHKIMH YHUCIOBOrO apryMeHTa
3.2 OcHOBHBIE [TpeoOpaszoBanue TPUTOHOMETPHYECKUX BBIpA)KCHUH.
TPUTOHOMETPUUYECKHE OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITbI
TOK/IECTBA
3.3 [Tepuonuueckue @Oynkuus. [lepuoanyeckue ¢yHkimuu. TpuroHomerpuueckue
GYyHKIUH. (byHKIMHU, UX CBOMCTBA U TpaduKu
Tpuronomerpuyeckue
byHKIMH
3.4 [TpeoGOpa3zoBanue Cxatue U pacTshkeHHe TpadUKOB TPUTOHOMETPUUYECKHX
rpadukoB byHKIMi.
TPUTOHOMETPUUECKHUX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKITHI
byHKIMA
3.5 Onucanue Hcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (YHKIMHA B
IIPOU3BOJICTBEHHBIX npodeccuoHanbHBIX 3afadax. Mcmonb3oBaHue rpaduKoB
IPOIIECCOB C IOMOMIBIO | GYHKIMH U HCCIEAOBAHUS MPOLIECCOB M 3aBUCHMOCTEH,
rpadukoB QyHKIMHA KOTOpBIE BOSHUKAIOT NP PELIEHUH 33]a4 U3 IPYruX y4eOHBIX
JUCLUIUIMH U pealbHON KU3HU
3.6 OO6patHble Obpatnble  ¢yHkuuu. OOpaTHbIE  TPUTOHOMETPUYECKHE
TPUTOHOMETPUYECKHUE ¢ynkun. Mx cBoiicTtBa u rpaduku
byHKIIUN
3.7 Tpuronomerpuueckue | PemreHne TpUroHOMeTpUYECKUX YpaBHEHUN
YpaBHEHHUS
3.8 Tpuronomerpuueckue | [IpuMepel TpPUTOHOMETpPUYECKHME HEpPAaBEHCTBA. PerieHue
HEPABEHCTBA IIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB B TOM UHUCIIE C
MCII0JIb30BaHUEM CBOMCTB (DYHKUUMN
3.9 Pemenue 3anau TpuronomeTpruuecKkue BIpaXKEHUsI, ypaBHEHNS U HEPABEHCTBA
TPUTOHOMETPHUHU
4 IIpousBoaHas (PYHKIMH, ¢ IPUMEHEHHE
4.1 MOHOTOHHOCTB [IpoMexXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBl H

GyHKIMU. DKCTPEMYMBbI
GyHKIIH. Touku
DKCTpEMyMa

MUHUMYMBI QyHKIMU. Hanbosbliee 1 HauMeHblllee 3HaYeHUE
(GYHKIIUM Ha IPOMEXKYTKE
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4.2 ITonsTue o | HenpepoiBable QyHKIMU. MeToa MHTEPBAIOB U PELICHUS
HENPEPbIBHOCTH HEPaBEHCTB
byHKIIUU
4.3 [TpousBonnas pynkuuu | [lpousBognast  ¢ynkumu. IlpousBogHBIE — 3IEMEHTapHBIX
¢yHkuuid. DOpMynbl HaXOXIACHUS TMPOUZBOAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO
4.4 ['eomeTpuyeckuit u | ['eomeTpuyueckuii CMBICT MPOM3BOJHON (DYHKIMHM — YTJIOBOM
busnueckuit CMBICI | KOO(QPHUIHUEHT KacaTeabHOH K TpaduKy (PYHKIMHU B TOUKE.
MIPOU3BOIHOMN VYpaBHeHue kacaTenbHOW K rpaduky (GyHkiuu. OusHUecKuit
(MexaHuueckuii)  cMmplcnm  npou3BogHOW.  IIpumeHenue
IOPOM3BOIHOW Al OHpEeAENeHHs CKOPOCTH  Ipoliecca,
3ajaHHOTO (hopMyIoii mim rpaduKoM
4.5 [IpumeneHue Bospactanne u  yObiBaHue  (QYHKIUH, COOTBETCTBUE
IIPOU3BOTHON K | Bo3pacTaHuss W yObIBaHUS (YHKIMW 3HAKy IPOU3BOIHOM.
UCCIIEIOBAaHHIO [TpumeHeHHe NPOM3BOMHONW K HCCIENO0BaHMIO (QyHKUUI Ha
byHKIMI Ha | MOHOTOHHOCTb U 3KCTPEMYMBI
MOHOTOHHOCTb u
KCTPEMYMBI
4.6 HccnenoBanue Anroputm uccienoBanus GyHKIMNA U IOCTPOEHUs ee rpaduka
byHKIMA ¢ mnomomplo  npousBogHoil.  Iloctpoenme  rpadukos
U [IOCTPOCHME IPa(h)UKOB | MHOT'OYJICHOB C MCIOJIb30BAHUEM allapaTa MaTeMaTH4YeCKOro
aHasuza. Mcropus pa3BUTUsL MaTEMATUYECKOTO aHATIN3a
4.7 Haubonbiee u | Haxoxnenne HamOOJbIIEr0 U HAaWMEHBIIETO 3HAYCHUS
HauMeHblllee 3HauyeHus | QyHKUuMU Ha oTpe3ke. [IpumeHeHue mNpOU3BOAHON JuId
(GyHKLINU Ha OTpe3Ke HaXOXKJCHHUS HAWJIYYIlIero pellieHus B MPHUKIAJHBIX 3aJayax,
JUISL OTIpEe/IeNICHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJioi
WK TpapUKOM
4.8 Haxoxnenue IIpukmaguele  3amayd, B TOM  4YHCIE  COLHAIBHO-
ONTUMAJILHOTO HKOHOMHUYECKOTO M (U3UUECKOro XapakTepa, MX pelIeHHe
pe3ynbTara ¢ MOMOIIBIO | CPEACTBAMU MAaTEMATHUYECKOTI0 aHAJIN3a
MIPOU3BOJHOMN B
MPAKTHYECKHX 3aJja4yax
4.9 Pemenne 3agau. | duddepennupoBanue ¢ynkimid. MccnenoBanue ¢yHKuuid c
[TpousBoaHas pyHKIMHU, | TOMOIIbIO Hpou3BogHONW. Haumbonbiiee u  HauMeHbllee
€€ PUMEHEHUE 3Ha4YeHUusl GYHKLIUHU
5 IlepBooGpa3Has GyHKINH, ee IPUMEHEHHE
5.1 [TepBooOpa3zHas [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
byHKIIUN
5.2 [Tnomane Pemenne 3a1ay Ha MpUMEHEHUE WHTErpaia AJs BBIYMCICHUS
KPUBOJIMHEHHOMN (bu3nUeCKUX BETMYMH U TUIOIAAeH
Tpaneuuu. Popmyia
Herorona — Jleiibaumna
5.3 Pemenue 3amau [TepBooOpasHast u HHTETpaT
Ha HaXO0XKJECHUE
nepBooOpa3HoOn
U €€ IPUMEHEHHE
6 Teopusi BeposiTHOCTEl U CTATHCTHKA
6.1 ONEMEHTHI KomOunatopHoe mpaBuiao ymHoxeHHs. IlepecraHoBku wu
KOMOMHATOPUKHI ¢akropuan. Yucno coueranuid. TpeyroiapHuk Ilackans.

dopmyna 6unoma HeroToHa
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6.2 Onepaunu Haz CriyualiHple SKCIEPUMEHTHI (OIBITHI) U CIydallHbIE COOBITHS.
COOBITUSIMU, HaJl OnemeHTapHble coObITUS (MCXO0bI). BeposTHOCTE citydaiiHOrO
BEPOSATHOCTSIMH. coObITUS. bBIM30CTH YAacTOTBI M BEPOATHOCTH COOBITHIA.
VYcnoBHas BeposATHOCTh | CirydaliHple OIBITBI C PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU
coObiTusiMH.  BeposTHOocTH ~ coObITMH B OmBITaX €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHAMH. Onepanuu
HaJ COOBITHSIMU: repeceveHue, 00beIMHCHHE,
MIPOTHBOIIOJIOXKHBIE cOOBITUA. J(marpammel Diinepa. opmyna
CJI0’KEHUS BEPOSITHOCTEM. YcnoBHas BEPOSITHOCTb.
YMHOXKEHUE BEPOATHOCTEHA. Hepeso CIIy4aitHOTO
skcnepuMenTa. opmyna nmoiaHou BepositHocTu. HezaBucumele
coOBITHS
6.3 BepositHoCTh B BeruncneHne BEpOSTHOCTEH C  HCIONIB30BAaHHEM  (HOpPMYIT
npodeccuoHaIbHbIX koMOuHaTopuku.  OLeHKa  BEpOATHOCTH  COOBITHS B
3a/1a4ax npodeccuoHanbHOM JESITENIbHOCTH. Pemenue
npodecCHOHATIBHBIX 33J1a4 Ha BEPOSITHOCTh COOBITHS
6.4 Cepun bunapHbIli ciiy4aifHbIN ONBIT (MCHBITAHKE), YCIIEX U HEyaaya.
MOCJIEI0BATEIbHBIX HezaBucumble ucnbiTanuss. Cepusi HE3aBUCHMBIX HCIIBITAHUN
UCIIBITAaHUI no mnepsoro ycnexa. Cepus HE3aBUCUMBIX MCIIBITAHUN
beprymm
6.5 Crnyuaiinple BenuuuHbl | CinyuaiiHas  BenMuuHA.  PacnpeneneHue  BEPOATHOCTEH.
51 pacnpenenenus. | [narpamma pacnpeaenenud. [ Ipumepsl pactpeneneHuii, B TOM
Maremarnueckoe qyucie, TreoMeTpudyeckoe M OuHoMuanbHoe. YwucioBble
O)KMJIAHWE  CIy4YalHOH | XapaKTEPUCTUKHA CIy4YalHBIX BEIWYMH: MaTeMaTH4eCKOe
BEJIMYUHBI OKHMJaHHUE, TUCIIEPCHS] U CTaHIAPTHOE OTKJIOHEHHE. [IpumMepsl
NPUMEHEHHUS MaTeMaTUYeCKOro OKWIaHHWs, B TOM YHCJIE B
3aJja4ax U3 OBCEJHEBHOM )KM3HU. MaTeMaTn4ecKoe 0XKUIaHne
OMHapHOM ciTy4aiiHON BelnMUMHBI. MaTeMaTuyecKoe 0XKHUIaHnue
CYMMBI CIIy4allHbIX BEIWYMH. MaTeMaTHUUECKOE OXUAAHHUE U
qucrepcust reOMEeTPUUYECKOT0 u OMHOMUAJIBHOTO
pacupeneeHun
6.6 3akoH OonpIIMX yucen | 3aKOH OOJBIIMX 4YHCEN M €ro pojib B HayKe, NpHUpOJIE U
HernpepsiBHbIE oOmectBe. BpiOopounslii Meton uccnenoBaHuid. I[Ipumepsl
Clly4aiiHbl€ BEJINYMHBI | HENPEPBIBHBIX CIy4yailHbIX BedWyuH. DyHKIUSA IUIOTHOCTU
(pactipenienenus). pacnpezeneHus. PaBHOMEpHOE pacpeeIeHHe U €r0 CBOMCTBA.
HopmansHoe ITonsiTHE O HOPMAIBLHOM pPACHpPEACIICHUN
pacnpeneneHue
6.7 Pemenne 3anau OnemeHTbl KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITHSL.
KOMOWHATOPUKH, CrnoxeHne 1 yMHOKEHHUE BEPOSTHOCTEN
CTaTHUCTUKH U TEOPUHU
BEPOSATHOCTEM
6.8 [TpencraBnenue [IpencraBieHne JaHHBIX C TIOMOIIBIO TAOTHI] M JIHATPAMM.
JaHHBIX U Cpennee apudmernyeckoe, MeAMaHa, HauOoibllee U
onucareabHas HauMEHbIlIee 3HAueHUus, pa3Mmax, IUCIepCcHusi, CTaHIapTHOE
CTaTHCTHKA OTKJIOHEHHE YUCIIOBBIX HAOOPOB
6.9 CocraBnenue Tabmun u | [lepBuunas 06paboTKa CTaTUCTUYECKUX TaHHBIX. [ paduueckoe
JyarpamMMm Ha IIpakTUKE | UX TpeacTaBieHue. HaxoxkaeHue cpelHuX XapaKTEpHUCTHK,
HaOMOlaeMbIX  JaHHbIX. llpuMeHeHuMe  CTaTHCTUYECKUX
METOJIOB JIJIs pelieHus NPo(hecCHOHANIBHBIX 3a/1a4
7 IIpsiMbIe ¥ IUVIOCKOCTH B IPOCTPAHCTBE
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7.1 IToBTOpEeHune OcHoBHBIE (QUrypsl, (AaKTBI U TEOpPEeMbl IUIAHUMETPHUH.
IUIAHUMETPHH. OcHoBHBIE TIOHATHA  cTepeoMeTpud. Touka, npsmas,
OcHOBHbIE IOHATHSA IUIOCKOCTb, HIpocTpaHcTBO. IloHsTne 00 akcMoMaTHYeCKOM
CTEpEeOMETpUN IIOCTPOCHUH CTEPEOMETPUM: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
7.2 ITpsimble U IIIOCKOCTH B3aumHOe  pacnonokeHue INpsAMBIX B IPOCTPAHCTBE:
B IIPOCTPAHCTBE. [IEPECEKAIOIMECS,  IMapajule]IbHble W CKPEIIMBAIOLIUEC
[TapamnenpsHOCTD npsmble.  llapamienpHOCTE  HpsMBIX M IUIOCKOCTEH B
HPSIMBIX, IPSIMON U IIPOCTPAHCTBE: IAapajuICIbHbIE IPsIMbIE B IPOCTPAHCTBE,
IUIOCKOCTH, IJIOCKOCTEN | NApaUIEIbHOCTh TPEX MNPSAMBIX, NAapaJUICIBHOCTh IPSAMON U
IJIOCKOCTH. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMH, YIOJI
MEXIy IpsAMbBIMM B mpocTpaHcTse. llapamiensHOCTb
IUIOCKOCTEM: napajuleIbHbIC IIJIOCKOCTH, CBOMCTBA
napajuleIbHBIX IUIOCKOCTEH. IIpocTeiimme npocTpaHCTBEHHbBIE
¢Gurypsl Ha IUIOCKOCTH: TeTpajiap, KyO, mNapajuiejenumnen,
IIOCTPOCHUE CEUCHUN
7.3 [TepnenpukynsprHocts | IlepnenaukynsapHOCTb IpsIMOU u IIJIOCKOCTH:
IPSIMBIX NEPIEeHIUKYJISIPHbIE TpsIMBIE B MPOCTPAHCTBE, IPSIMbIE
1 TUIOCKOCTEN NapajuleJbHble U NEPIEHIUKYJIAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYIISIPHOCTH NPSIMOM M  IUIOCKOCTH, TEOpeMa o
IPSIMOM NEPIEHIUKYJSIPHON IIJIOCKOCTU
7.4 Vsl MeXAy NpMBIMU | YTJIbl B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IJIOCKOCTBIO,
Y TUIOCKOCTSIMU JBYTPaHHBIA yTOJI, JIMHEHHBIM yroa JBYI'PAaHHOIO yIJa.
IlepnenuKynsp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSHHUE OT NPSMOM 1O MIJIOCKOCTH, MPOEKIIHS
¢burypsl Ha MIOCKOCTh. [lepneHAMKYISIPHOCTh IJIOCKOCTEH:
IIPU3HAK NEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTeN. Teopema o
TPEX NEPIECHIUKYIISIpax
7.5 [Tpstmble ¥ IIIOCKOCTH PacrnionnoskeHne NmpsMBIX U IJIOCKOCTEN B OKPYKAIOLIEM MHPE
B [IPAKTHYECKUX (mpupone, HCKycCTBe, apXUTEKType, TeXHuke). Pemienue
3aa4ax IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4
7.6 OcHoBHbIE B3anMHOe pacronokeHne OpsAMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBEHHBIE npocrpaHcTse. [locTpoeHne ceueHui
burypsl " ux
B3aUMOPACIIOTIOKEHUE
8 MHOrorpaHHMKHM M TeJIa BpallleHUusl
8.1 MHororpanHuku ITonsTue MHOT'OTpaHHMKa, OCHOBHBIE DIIEMEHTBI
MHOTOTPaHHHKA, BBIMYKJIbIE M HEBBIMYKIIbIE MHOTOIPAaHHUKU;
pa3BEépTKa MHOTOTPaHHMKA
8.2 [Tpuzma. IIpsimas | IIpu3ma: n-yroiapHas npu3Ma; I'PaHH U OCHOBAHHS IPU3MBIL;
U TIpaBWJIbHAS MPU3MBl | IIpsAIMasi M HAKJIOHHAs MTPU3MbI; OOKOBask M MOJIHAS IOBEPXHOCTD
IIPU3MBL. Di1eMeHThI pu3Mel. [IpaBuiibHas mpru3ma
8.3 [Mapannenenunen, ky6 | [lapamienenumnesn, npsSMOYTOJbHBIN Mapajulelenunea U ero
cBorictBa. Ky0. Ceuenune ky0a, mapajiesnenurneaa
8.4 [Tupamua. [Impamupa: n-yroiapHas IHpaMuja, TPaHU M OCHOBAHHE

[TpaBuibHas nupamua.
VYceuenHas nupamuaa

nUpaMu/ibl; OOKOBas W TIIOJIHAS MOBEPXHOCTb IMHPAMMIBL;
MpaBUJIbHAsA M YCEYEHHAas MUPAMMAA. DJIEMEHTHI IMHPAMHJIBL.
Brruuciienue 371eMeHTOB MHOTOTPaHHUKOB: péOpa, TuaroHasiH,
YTJIBIL




12

Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pa3neia pasnea

8.5 BoxoBass wu  monmnas | [Inomans OOKOBOW MOBEPXHOCTH M TIOJNHOH MOBEPXHOCTHU
IIOBEPXHOCTh  MPHU3MBI, | IPAMON MPU3MBI, IUIOLIA/lb OCHOBaHUH, TeopeMa O OOKOBOIi
MAPAMUBI MOBEPXHOCTH  OpsAMOM  mpu3Mmbl.  [lmomanes  GOKoBOM

HOBEPXHOCTH U IOBEPXHOCTH [IPABUIIBHOM IMPAMHIbl, TEOpEMA
0 oA OOKOBOW NOBEPXHOCTU YCEUEHHON TUPAMU/IbI

8.6 JBrxeHue B | JIBiwkeHue B npocTpaHcTBe. CUMMETpHs B IIPOCTPAHCTBE:
IIPOCTPAHCTBE. CUMMETpPUSA OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
Cummerpus B | DleMEeHTBl CHUMMETPUH B UpaMUJax, Napajuleenumeaax
IPOCTPAHCTBE

8.7 [TpaBuiibHBIE [TonsiTHE IPaBUIILHOTO MHOTOTPaHHUKA; IIPaBUJIbHAS IpU3Ma U
MHOI'OI'PaHHUKH, uX | IpaBUJIbHAS MUPAMUAA; IPABUIbHAS TPEYTOJIbHAS IUpAMUA U
CBOMCTBA NpaBWIBHBIN TeTpasap; KyO. IlpencraBieHue o MpaBUIBHBIX

MHOTI'OI'paHHHMKAaX: OKTa3/1p, JOJAEKa’Ip U UKocadIp. JBuxkeHue
B IMPOCTPAHCTBE. OJEMEHTbl CHUMMETPUM B MPABHIbHBIX
MHOT'OI'paHHHKaX

8.8 Cummerpust B | CuMMeTpusi B NpPHUPOAE, apXUTEKType, TEXHHUKE, B OBITY, B
npodeccun.  Ceuenus | npodeccun. Mcnonb3oBanue ABMKEHHH B MPOCTPAHCTBE MPHU
MHOTOTPaHHUKOB pemieHnH TpodeccuoHanbHbIX 3aaa4. CedyeHus NpU3MBI H
B npodeccuoHanbHbIX | mupamuibel.  IlocTpoeHne  cedyeHuil  MHOIOIPaHHUKOB,
3ajJadax UCIOJIBb3YSl METOJ| clieZoB. BbINOIHEHNE BBIHOCHBIX IJIOCKHX

yepTeKell U3 PUCYHKOB IPOCTBIX OOBEMHBIX (uryp (Bux
CBEpXY, COOKY, CHU3Y)

8.9 [wiunap, ero | Hununapuyeckas IIOBEPXHOCT, oOpazyrouiue
COCTaBJISIOLLHE. LHWIMHIPUYECKONH  MOBEPXHOCTH, OCh  LIMJIUHAPUYECKOU
Ceuenne nunuHapa noBepxHocTH. L{mnnHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,

00pa3yro1ias ¥ OCh; IJIOIIA (b O0KOBOM U MOTHON TOBEPXHOCTH.
N300parkeHre NIMIMHIpPA HA TUIOCKOCTH. Pa3BEépTka 1uIuHapa.
Ceuenust mwimHIApa (IUIOCKOCTHIO, TMapaUIETbHON WM
NEepIEHIUKYJISIPHON OCH LIUIMH]PA)

8.10 | Konyec, ero | Konnueckass  moBepxHOCTh,  OOpasyioue  KOHHYECKOU
COCTaBJIAIOLIHE. MIOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH IOBEPXHOCTH.
Ceuenue koHyca Konyc: ocHoBaHMe U BepuInHa, oOpa3yomiasi U OCh; IIIOLIa/lb

OOKOBOH M MOJIHOW TOBEPXHOCTH

8.11 VY ceueHHbI KOHYC. | Yceu€HHbII KOHyC: oOpa3ylolllMe W BbICOTa; OCHOBAHHS H
CeuyeHune  yceuyeHHOro | OOKOBasi MOBEPXHOCTb. M300paxkeHne KOHyca Ha IJIOCKOCTH.
KOHycCa Pa3Béptka  konyca. CedeHuss KoHyca  (TUIOCKOCTBIO,

NapajuIeIbHOM OCHOBAHUIO, U INIOCKOCTBIO, TPOXOIALIEH Yepes
BEPILHUHY)

8.12. |Illap wu cdepa, wux | Chepau map: UEHTP, pagUycC, AUAMETP; IUIOIIAIb TOBEPXHOCTH

CeUYCHUS cheprl. Bzammuoe pacmnonoxenne chepbl W TIIIOCKOCTH;
KacaTeJbHasl INIOCKOCTh K cdepe. M3o00paxkenue cdepsl, mapa
Ha mockocTu. CeyeHus mapa

8.13 | [lonatue 06 oObeme | [lonsatue 00 o6bEMe. OcHOBHBIE CBOICTBA OOBEMOB TEIl
Tena. O6bembl | O6bEM UpPaMUIBL, TPU3MBI HMIUHAPA, KOHyca. OO0bEM 11apa u
MHOTOTPAaHHUKOB U TeJ | TUIOWAab Chepshl
BpallleHus

8.14 | O6vembl u momanu | [lono6Hble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY

MTOBEPXHOCTEN
MOJOOHBIX TEN

[UIOIIAISIMA
1 00bEMaMH OIO00OHBIX TEIl

MTOBEPXHOCTEN
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Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pasaeJia pasaeJia
8.15 | KombOunamuu MHororpaHHuk, onucaHHbii okoio chepsl. Chepa, BiucaHHAS
MHOT'OIPAHHUKOB U T€Jl | B MHOTOIPAHHUK WJIM B TeJO BpalleHus. MHOTIOrpaHHHK,
BpallleHUs BIIMCAHHBIN B TEJIO BpallleHUs
8.16 | KomOunammu Hcnonp3oBanne KOMOHMHAIMH MHOTOTPAHHUKOB M Tell
FEOMETPUUECKUX TEJ Ha | BPAIlEHUS HA IIPAKTHKE
IIPaKTHUKE
8.17 Pemenue 3amay. | Beruucnenwe BenmuuuH (A7WHA, Yroj, OOBEM, IUIONIA]b
MHOrOrpaHHHUKH U TeJa | TOBEPXHOCTH) TEOMETPUIECKUX (PUTYP, UCTIONB3YS U3YUCHHBIC
BpalIeHUs (bOopMyJIbI U METO/IbI
9 KoopauHaTthl M BeKTOPHI B IPOCTPAHCTBE
9.1 BexkTopsl B | Bektop Ha miockocth u B mpocTtpaHcTBe. CloKeHHE U
IIPOCTPAHCTBE. BbIUNTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHUCIO.
HevictBus ¢ Bektopamu | Pa3nokeHne BeKTopa MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
[IpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMu
9.2 Koopaunatst B | [IpamoyronbHast cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
MIPOCTPAHCTBE. Koopnunarsl BekTopa. Ilpocreiiine 3agaun B KOOpAMHATAX.
[Ipocreitmue  3amaum | Yroa Mexay BekTopamu. CKalspHOE MPOU3BEACHHE BEKTOPOB.
B KOOpJAMHATaxX Beluucnenue yriioB Mexay HOpsSIMbIMH U IUIOCKOCTSIMM.
KoopanaaTHO-BEKTOPHBIN METOJ pu peLIeHun
Ir€OMETPUYECKUX 33]1a4
9.3 ITpakTuko- Koopaunatnas 11ockocTh. BbluncieHne pacCTOSHUNA U
OPUEHTHPOBAHHbIE IJIOIIAJe Ha KOOPAMHATHOW IUIOocKOocTH. KoianmuecTBeHHBIE
3a/1a4u Ha | pacyeTsl
KOOPAMHATHOU
IJIOCKOCTH
9.4 Pemenne 3amau  Ha | KoopauHaTHO-BEKTOPHBIM METOJ npu peleHun
KOOpJIMHATHI U BEKTOPBl | TEOMETpUYECKUX 3ajnad. Pemenue 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUH C BEKTOpaMH. 3ajaudu

IJIAHUMETPHUU U CTCPCOMETPUHN U METOJIbI UX PCHICHUA

5.2 CTpykTypa AUCHUNIMHBI

Paznensl AUCHUIIIMHBI, U3y4YaCMBIC B 1 CEMECTPE

KonuyecTBo yacoB
Ne Bo B3aumoaeiicTBuM ¢
pas- HaumeHnoBaHue pa3jesio Beero npenonaBaTenem
e JK 3 A
1 IloBTOpPEHNE Kypca MaTeMATHKU OCHOBHOM o4 18 5 i
HIKOJIbI
1.1 | Lenp 1 3a7aun MaTeMaTHKH [IPU OCBOCHUH 5 5 i i
CHEeNHATPHOCTA. MHOXKECTBA U JIOTHKA
1.2 | Yucna v BBIYHCICHUS 6 4 2 -
1.3 | ToxxmecTBa M TOXIECTBEHHBIC
npeoOpa3oBaHusl. Y paBHEHUS, HEPABEHCTBA U 6 4 2 -
UX CUCTEMBI
1.4 | IlpouieHTHBIE BBIYUCICHUS B 5 5 i i
poQ)eCCHOHANIBHBIX 3a]]a9ax
1.5 | IlocnenoBaTenbHOCTH M MPOTPECCUU 4 2 2 -
1.6 | ®yskuuu u rpaduku 4 4 - -
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2 | Crenenu u kopuu. CTeneHHasi,
nokasarejibHas U JiorapupmMudeckasi 40 22 18 -
GyHkuus
2.1 | ApudmMernueckuii KOpeHb N—Oi CTETICHU 2 2 - -
2.2 CTE:neHI/I. CrarnmapTHas ¢popMa 3aIucH 4 ) 2 _
JCUCTBUTCIIBHOI'O 4YHUCja
2.3 | Crenennast GyHKIHs 2 2 - -
2.4 | UppanrioHalbHbIE YPAaBHEHHS 4 2 5 )
1 HCPABCHCTBA
2.5 | [IpumeHeHue CBOWCTB CTETIEHHOM (DYHKITUH 2 2 - -
2.6 | Iloka3zarenpHasi GyHKIHS, €€ CBOMCTBA 2 2 - -
2.7 | Iloka3arenbHbIe ypaBHEHHS 4 5 5 )
¥ HCPABEHCTBA
2.8 | Ilpumenenue CBOICTB [10Ka3aTeIbHON 5 i 9 i
byHKIHH
2.9 | Jlorapudm uncna. JleciTHuHbBIN U HATYpATBbHBIHA 4 5 9 i
JorapuhMbl
2.10 | CroiictBa sorapudmon 4 2 2 -
2.11 | Jlorapudmudeckas GyHKIHsI, €€ CBOMCTBA 2 2 - -
2.12 | JlorapudMuyeckne ypaBHEHHS U HEPAaBEHCTBA 4 2 2 -
2.13 | Jlorapud™Mbl B IpUPOJIE U TEXHUKE 2 - 2 -
2.14 | [IpumeneHue 5 i 9 i
norapu(MoB K PEIICHUIO 3a]1a4
3 | OcHoBBI TPUTOHOMETPHHU. 30 18 14 i
Tpuronomerpuyeckue GyHKIUH
3.1 | OCHOBBI TPUTOHOMETPUU 4 2 2 -
3.2 | OCHOBHBIEC TPUTOHOMETPUYECKHE TOKIESCTBA 6 4 2 -
3.3 | llepuonnueckue GyHKITUH. 4 4 i i
Tpuronomerpuueckrue GyHKIUU
3.4 | IlpeobpazoBanue rpaduKoB 5 5 i i
TPUTOHOMETPUUYECKUX (DYHKIUN
3.5 | Onucanne NPOU3BOJCTBEHHBIX IPOILECCOB C 5 i 2 i
OMOIIBIO TpapUKOB (PYHKIHIHA
3.6 | OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH 4 2 2 -
3.7 | TpuroHoMeTpu4ecKue ypaBHEHHUs 4 2 2 -
3.8 | TpuronoMmeTpudeckne HepaBEHCTBA 4 2 2 -
3.9 | Pemienue 3a/1a4 TpUrOHOMETPHH 2 - 2 -
KonTposbHasi padora 4 - - 4
Hmozo: 96 58 38 4
Paznenbl qUCHUIUIMHBL, H3yYaeMble BO 2 ceMecTpe
KoJunuecTBo yacos
Ne Bo B3auMoaeiicTBHU C
pas- HaumeHnoBanue pa3nesioB Beero [IpenoaaBaTeIem
et JIK 3 A
4 IIpousBoaHasi pyHKuMH, ee IPUMEHEHUE 28 16 12 -
4.1 | MOHOTOHHOCTH (DYHKIIUHU. DKCTPEMYMBI 5 9 i -
dbyskun. Touku 3KcTpeMyMa
4.2 | IloHsiTHe O HEMPEPBHIBHOCTH (PYHKLIUU 2 2 - -
4.3 | IlpousBogHast QyHKIHH 2 2 - -
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4.4 | 'eomeTpuuecKuii CMBICT IPOU3BOAHOMN 2 2 -
4.5 | ®u3nYeCKHil CMBICT IPOU3BOJIHON B 4 2 2
po(ecCHOHANTLHBIX 33a9ax
4.6 | [IpumeHeHue MPOU3BOIHOM K HCCIIETOBAHUIO 4 5 2
($yHKUIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI
4.7 | UccnenoBanue PyHKIIMN U TOCTPOEHUE 4 5 5
rpaduKoB
4.8 | Haubonplee 1 HaMMEHbIIIEE 3HAUCHUS 4 2 2
GYHKIIMHM Ha OTpe3Ke
4.9 | HaxoxaeHue onTUMaIbHOTO pe3yJibTaTa ¢
MOMOIIbIO IPOU3BOAHON B MPAKTHUUECKUX 2 - 2
3aJauax
4.10 | Pemienne 3amau. [IponsBognas GpyHKIum, ee 5 i 9
IpUMEHEHHE
5 | IlepBooOpa3nasi GyHKIIUHU, ee IPUMEHEHHE 12 8 4
5.1 | IlepBooOpa3zHas HyHKIHH 2 2 -
5.2 | Ilnomanp KpUBOJIMHEHHOW TpaneIyy. 5 4 9
®opmyna HeroTona — JleliOHua
5.3 | Pemenue 3ama4 Ha HaX0XKACHUE 4 9 9
epBOOOPA3HON U ee MPUMEHEHHE
6 | Teopusi BepoSITHOCTEl U CTATUCTHKA 20 14 6
6.1 | DnemMeHThl KOMOMHATOPUKH 2 2 -
6.2 | Onepanuu Haa COOBITUSAMU, HAJ 4 9 9
BEPOATHOCTSIMH. Y CJIOBHAsI BEPOSITHOCTh
6.3 | BepositTHOCTB B IpohecCHOHATBHBIX 3a7adax 2 - 2
6.4 | Cepuu nocienoBaTelIbHbIX UCIIBITAHUI 2 2 -
6.5 | CiyuaiiHple BETMYMHBI M paclpeeNeHusl.
MareMaTuueckoe OXXMJIaHHE CIIy4aiHOU 2 2 -
BEJIMYMHBI
6.6 | 3akon Oonpmux yncen. HempepriBHbIE
cilydaiiHble BETUYMHBI (pacnpeaeaeHns). 2 2 -
HopmanbHoe pacnipenenenne
6.7 | Pemenue 3a1a4 KOMOMHATOPUKHU, CTATUCTUKU U 4 9 9
TEOPHH BEPOSTHOCTEH
6.8 | IIpencraBneHue JaHHBIX U OMKCATEIbHAS 5 9 i
CTaTUCTHKA
6.9 | CocraBneHue TabIUIl M TMarpaMM Ha MPAKTUKE 2 2 -
7 | llpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 18 12 6
7.1 | IloBTOpenue muanumerpun. OCHOBHBIE 5 9 i
TIOHSATHS CTEPEOMETPHH
7.2 | Ilpsmbple © TUJIOCKOCTH B  TPOCTPAHCTBE.
[TapamiensHOCTh  MPSAMBIX,  OpSIMOH U 4 2 2
IJIOCKOCTH, IJIOCKOCTEH
7.3 | IlepneHMKYISIPHOCTD NPSMBIX M IJIOCKOCTEH 4 2 2
7.4 | Yrael Mexay OpsIMBIMU M INIOCKOCTSMHU 2 2 -
7.5 | IIpsiMble M IJIOCKOCTH B MPAKTHYECKUX 33]auax 4 2 2
7.6 | OcHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI U UX 5 9 i
B3aMMOPACIIOJI0KEHUE
8 | MHOrorpaHHUKH M TeJIa BpallleHHs 40 24 16
8.1 | MHoOrorpaHHuKU 2 2 -
8.2 | Ilpusma. Ilpsimast u mpaBuIbHAS TPU3MBI 4 2 2
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8.3 | Ilapannenenunen, Kyo 2 2 - -
8.4 | Ilupamuna. [IpaBunbsHas nupamMua. 4 2 2 -
YcedeHHas nupamMuaa
8.5 | bokoBas u mosHas MOBEPXHOCTH MPHU3MBI, 9 5 i -
UpPaMUIbI
8.6 | JIsmwxenue B mpoctpaHcTBe. CHUMMETpusi B 5 2 i -
IPOCTPAHCTBE
8.7 | IlpaBusibHBIC MHOTOIPAaHHHUKH, X CBOWCTBA 2 2 - -
8.8 | Cummerpus B npodeccuu. CeueHus -
MHOTOI'PaHHHKOB B TPO(ECCHOHATBHBIX 2 - -
3ajayax
8.9 | Hummunp, ero cocrapmstonue. CeueHne 5 5 i -
LWIMHApA
8.10 | Konyc, ero cocrasisitone. CeueHue KoHyca 4 2 2 -
8.11 | Yceuennslii konyc. CeueHue yceueHHOro 2 2 2 -
KOHYycCa
8.12. | Illap u cdepa, MX CEUSHHS 2 2 - -
8.13 | Ilonsarue 06 oObeme Tena. OOBEMbI 2 2 i -
MHOTOTPAaHHHUKOB U TEJl BpAIlCHUS
8.14 | OGBEeMBI ¥ IUIOIIAH TOBEPXHOCTEH IMOJOOHBIX 5 i 9 -
TeJ
8.15 | KomOuHaImm MHOTOTpaHHUKOB | TEJl 5 i 9 -
BpALICHHUS
8.16 | KomOuHanmu reoMeTpruIecKuX Te Ha 5 i 9 -
PaKTUKE
8.17 | Pemenne 3a1a4. MHOTOTpaHHHMKH U TeJa 5 i 5 -
BpAIICHHUS
9 KoopanHaTel U BEKTOpPbI B IPOCTPAHCTBE 10 6 4 -
9.1 | BekTops! B npocTpaHcTBe. JlelcTBus ¢ 5 2 ) -
BEKTOpaMH
9.2 | Koopaunatsl B poctpancTse. [IpocTeiinme 5 2 i -
3aJ1a9d B KOOPJIMHATAX
9.3 | IIpakTHKO-OpUEHTHPOBAHHBIE 33/1a4H Ha 5 i 9 -
KOOPJWHATHOM IJIIOCKOCTH
9.4 | Pemenue 3a/1a4 Ha KOOPJMHATHI M BEKTOPHI 4 2 2 -
IIpomexyToUHasi aTTECTALMSA 4 - - 4
Hmoeo: 128 80 48 4
Bcero: 232 138 86 8
5.3 lIpakTHyecKHe 3aHATHA
Ne Ne Koua-Bo
Tema
3aHATHA | pa3jena 4acoB
1. 1.2 Apudmernueckue oneparum ¢ YUciIaMu 2
2. 1.3 Pemennie ypaBHeHU U HEPABEHCTB 2
3. 1.5 Vcnonp30BaHre IPOrpeccHy B MPUKIAAHBIX 3a/1a4ax 2
4. 2.2 ITpeoOpa3oBaHue BhIpAXKEHUH, COEPIKAIINX CTEICHU 2
S. 2.4 Penenne nppaloHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB 2
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Ne Ne Koi-Bo
Tema
3aHATHA | pa3jena 4acoB
6. 2.7 Penenne nokaszareabHbIX YPaBHEHUM U HEPABEHCTB 2
7. 2.8 Hcnonp30BaHne CBOWCTB MOKa3aTeabHON QYHKIINN 2
8. 2.9 Brrunciienue u cpaBHeHHE JIOTapu(pMoB 2
9. 2.10 | IIpeobpazoBanus orapupMUIeCKUX BHIPAKECHUN 2
10. 2.12 | Pemenue norapu(pMu4ecKux ypaBHEHHH U HEPABCHCTB 2
11. 2.13 3ajaun ¢ npuMeHEHUEM Joraprudma 2
12, 2.14 Pemenue norapudMuyecknx ypaBHEHUH U HEPABEHCTB 2
13 31 BeruncneHuss  TPUTOHOMETPUYECKUX — (YHKIUH  YUCIIOBBIX 5
apryMeHTOB
14. 3.2 ITpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN 2
15. 3.5 Vcnonp3oBanue rpa@uKoB TPUTOHOMETPUYECKUX (PYHKITHIA 2
16. 3.6 I'paduiku 0OpaTHBIX TPUTOHOMETPUUECKHUX (QYHKIUI 2
17. 3.7 Perenrie TpUroHOMETPUUECKUX YpaBHEHUI 2
18. 3.8 Peniennie TpUroHOMETpUUECKUX HEPABEHCTB 2
19. 3.9 PelieHre TpUroHoMeTpUYECKUX YpaBHEHU U HEPABEHCTB 2
20. 4.5 duznyecKoe MPUIOKEHNUE TPOU3BOTHON 2
21. 4.6 HccnenoBanue pyHKIMK ¢ TOMOIIBIO POU3BOIHOM. 2
22. 4.7 Hccnenoanne Gpynkmuu. [loctpoenue rpaduka 2
23. 4.8 HaxosxJ1eHrne Hanydiero peleHys B IpUKJIaJHbIX 3aa4ax 2
24. 4.9 Pemenne npuknaaHbix 3a1a4 2
25. 4,10 Juddepenunan byHkuuu 2
26. 59 dopmya Herotona—IJleibnuiia JUISt BBIYHCIICHUS 2
OTpeeIEHHOr0 MHTErpaa.
27. 5.3 Pemenue npukiaagHbIx 3aa4 2
28. 6.2 Perenue BepoSTHOCTHBIX 33]1a4 COBMECTHO C KOMOMHATOPUKOM 2
29 6.3 Pemenue lij(I)eCCI/IOHaJ'IBHBIX 3aJad = Ha  ONpeieieHHe 5
BEPOSITHOCTEH.
30. 6.7 Pemienne npukiiaHbIX 3a1a4 2
31. 7.2 [TapanienbHOCTh MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 2
32. 7.3 [TeprnieH IUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 2
33. 7.5 Penienne npakTHKO-OPUEHTHPOBAHHBIX 33144 2
34. 8.2 [Tpuzma. Buasl npusm 2
35. 8.4 [Tupamuna. Yceu€éHnas nupaMuia 2
36. 8.10 | Ceuenus KoHyca 2
37. 8.11 | CeueHus yce4eHHOIO KOHyca 2
38. 8.14 Brruncnenue miomazaei u 00beMoB 2
39. 8.15 | KomOuHaImu MHOTOTPaHHUKOB 2
40. 8.16 | Pemenne nmpukiIamHbIX 3a71a4 2
4]. 8.17 Penienrie mpuKkiIagHbIX 3324 2
42. 9.3 Pemiennie mpukiagHbIX 3a7a4 2
43, 9.4 Pemenne nmpukiaaHpIX 3a1a4 2

Hroro:

(]
(op]
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6 YueOHO-MeTOAMYECKOE 00eceueHrne TUCIMILIHHEI
6.1 PexoMeHayemasi JuTeparypa

6.1.1 OcHoBHas JuTepaTypa
6.1.1 OcHoBHasi TUTEepaTypa
1. 1. boromonoB, H. B. Maremartuka: yd4eOHUK Il cpeaHEro NpodEeCcCHOHATBLHOTO

obpazoBanus / H. B. Boromonos, I1. . Camoiinenko. — 6-¢ usm., mepepad. u gomn. — Mocksa:
M3narensctBo Opaiit, 2026. — 400 c. — (Ilpodeccrnonansuoe odpazoBanne). — ISBN 978-5-534-
21352-2. — Texkcr: anekTpoHHBI // OOpaszoBatenbHas minargopma FOpaiir [caiir]. — URL:

https://urait.ru/bcode/598473

6.1.2 lonoJiHUTe/ILHAA JIUTEPATYypa
1. bBoromonos, H. B. Maremaruka. 3amauu C peUICHUSIMH: Y4YEOHHK JJIsi CPEIHETO

npodeccuonanbHoro obpazosanus / H. B. boromonoB. — 2-¢ u3a., ucnp. u gon. — Mocksa:
WznatenberBo FOpaiit, 2026. — 755 ¢. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-534-
16211-0. — Texkct: osnekrponnbiii // OOpa3oBatenbHas miardpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/599028

2. Kpewmep, H. IlI. Martematuka aisi KOJUISDKEH: Y4eOHUK TSl CPEAHET0 MPodhecCHOHAIBHOTO
obpazosanus / H. I11. Kpemep, O. I'. Koncranturosa, M. H. ®punman; nox penakmnueii H. 111, Kpemepa.
— 12-¢ w3a., mepepab. m mon. — Mocksa: MsmarensctBo FOpaiit, 2026. — 408 c. —
(ITpodeccuonansnoe obpasoBanue). — ISBN 978-5-534-17852-4. — Tekcr: »neKTpoHHBIN //
OopasoBarenpHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583277

3. MareMaruka: y4eOHUK /Il CpEIHEro MPOoQeCcCHOHATBHOTO OO0pa3oBaHHs / MO OOMICH
penakiueir O. B. TarapuukoBa. — MockBa: WM3pmarensctBo FOpaiit, 2025. — 450 c. —
(ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr: »5eKTpOHHBIN //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561259

6.1.3 UnTepHeT-pecypcsl
1. ObpazoBarenbHas miargopma FOpaiit
2. HaumoHanpHast 31eKTpoHHas OMbInoTeKa

6.2 IIporpamMHoe obecneueHnne, npodeccuoHaTbHbIe 0a3bl JAHHBIX U HHPOPMAIHOHHBIE
CIPABOYHbIE CHCTEMBbI COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTH I

Tun nporpaMmMHoOro
HanmenoBanme Cxema JIMIEH3MPOBAHMSA, PEXKUM J0CTyNA
odecrneyeHus
OobpazoBarenbHas aureHs3us ot 26.06.2025 r.
PEJI OC
OnepanmonHas Ha 3 roga s 250 pabounx MecT B paMKax
«CepTudunmrpoBaHHas»
cucreMa (11 paboumx cTanuii) cornameHus o corpyanuyectse ¢ OO0 «Pen
P Codt» Ne 305/06-22V ot 28.06.2022 1.
AnpTepHaTUBHAA
peanu3aius cpesl
HUCIIOJIHEHUS WINE CsoOognoe 110,
nporpamm Microsoft https://wiki.winehq.org/Licensing
Windows mst OC Ha
6a3e sapa Linux
. . Cso0Oognoe 110,
OducHbrii maker LibreOffice https://libreoffice.org/download/license/
MoitOduc [ITxonpHas MUIIEH3US TTO JOTOBOPY Ne
O6pasoBanue Tr000196894 ot 03.11.2017 1.



https://urait.ru/bcode/598473
https://urait.ru/bcode/599028
https://urait.ru/bcode/583277
https://urait.ru/bcode/561259
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Tun nporpaMmMHoOro

P S HaunmeHoBaHue CxeMa JIMIEH3UPOBAHMSA, PEKUM JA0CTYIa
Chromium CsobOoguoe I10,
https://www.chromium.org/Home/
Hutepuer-6paysep
Srnexe. Bpavie becnnarnoe 110,
Jleke.bpaysep https://yandex.ru/legal/browser agreement/
Cso0Oognoe I10,
Memmanpourprarems | VLC https://www.videolan.org/legal.html
ApxuBaTop P7Zip Cpobognoe I10,

https://sourceforge.net/projects/p7zip

7 MaTepnaﬂbno-Texnnqeckoe odecneuyeHue AUCHHUIIIINHBI

Peanu3zanus nmporpammbl yueOHON NUCHUIUTHHBI «MartemaTtruka» o0ecreunBaeTcsi KaOMHETOM
MaTeMaTHKH, OCHAICHHBIM ayJUTOPHOH JOCKOW, y4yeOHOW MeOeNblo (CTOJNBl YUYCHHUYECKHUE, CTYJIIbS
YYCHUYECKUE), HATTSAHBIMU TIOCOOUSIMH, MyIbTUMEeIUUHBIM 00opynoBanueM (IIK ¢ BbIxomom B ceThb

HHuTepHeT 1 BO3MOXKHOCTBIO Mepeayu HHPOPMAIMHU Ha SKPaH CTAllMOHAPHBIN).



https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://sourceforge.net/projects/p7zip

