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1 Hean u 3a7a4u OCBOCHM S TUCHUNIIMHBI

Copep:xanue mporpaMMbl 00111e00pa30BaTEIbHON AUCHUIUTHHBI « MaTeMaTHKay HAIPaBJIeHO Ha
JOCTHIKEHHUE PE3yNIbTaTOB €€ M3y4deHHs B cooTBeTcTBUU ¢ Tpedoanmsimu OPI'OC COO c¢ yuerom
npodeccuonanbror HanpaieHHocTH PI'OC CIIO. IIpropuTeTHRIMHU HEIIMH 00yUYEHUS MaTeMaTHUKE
ABJISIOTCS :

- popMHUpOBaHUE IIEHTPATbHBIX MATEMAaTUYECKUX MOHATHH (YHCII0, BEJIMYMHA, TEOMETPHUECKas
¢urypa, TmepeMeHHas, BEpPOATHOCTb, (YHKIHs), OOECHEUMBAIOMIMX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00y4arOIINXCS;

- MOJBEACHUE OOYyYaroImUXCs Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTUKH M OKPYXKAIOUIEro MHpa, MOHMMAaHUE MaTeMaTUKH KaK YacTH OO0IIeld KyJIbTypbl
4eJI0BEUECTBA;

- pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K H3YUYEHUIO
MaTeMaTUKH;

- QopmupoBaHue (QYHKIMOHAIHHON MaTeMaTWYeCKOW TI'PaAaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTUYECKHUEe acleKThl B peajbHbIX KU3HEHHBIX CUTYAlUUAX U MPHU W3YYCHUU APYTUX JUCHUILINH,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (HOpMyIMpOBaTh HMX Ha S3BIKE MaTEeMaTUKUA M
CO3/1aBaTh MaTeMAaTUYECKUE MOJIENU, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKUH armnapar AJs pelieHus
NPaKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad, 3a7ad Mpo(ecCHOHATLHON JIeSTENbHOCTH, HHTEPIPETUPOBATh U
OILICHUBATH MOJIYYECHHBIE PE3YJIbTATHI.

2 Mecrto qucuumiimnbl B ctpykrype IHIICC3
VYyeOHas quciuiuinHa «MareMaTuka» u3ydaercs Kak ooOuieoOpa3oBaTesbHasi ITUCLUILUIMHA U3
00s13aTeNIbHBIX Y4eOHBIX ITPEIMETOB B 00111€00pa30BaTeIbHOM IIUKJIE yUeOHOTr O MJIaHa.

3 TpeOoBaHusl K pe3yJIbTaTaAM OCBOCHHUSI COAEP:KAHMS AU CHUILIUHBI

[Ipouiecc wm3ydyeHMs] AMCUMIUIMHBI HANpaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOIINX
komnereHMi B coorserctBun ¢ ®I'OC CIIO no naHHOM crienuanbHOCTH:

OK 01. Beibupats criocoObI perieHust 3a1a4 npohecCHOHATBHON IEITETFHOCTH TPUMEHHTEITBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Mcrionb30BaTh COBpEeMEHHBIE CPEICTBA MIOMCKA, aHAIN3a U HHTEPITPETAIIH HH()O PMAITUH
U MH(OpPMAIIMOHHBIE TEXHOJIOTUH JJIS BBIIOJIHEHUS 3a7a4 NPo(ecCHOHANBHOMN NesITeTbHOCTH.

OK 03. IlnanupoBaTh U peaqU30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, NIPEIIPUHUMATEIBCKYIO IEATEIIBHOCTh B MPO(PECCHOHANBHOM cdepe, UCTIONb30BaTh 3HAHUS
10 (pMHAHCOBOM rPaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaLIUsX.

OK 04. O¢pdexTrBHO B3aMOAEHCTBOBATH M pabOTATh B KOJUIEKTUBE U KOMaHJIE.

OK 05. OcymiecTBIsATh yCTHYIO M MMCBbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii @enepaiiuul ¢ yueToM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBAsTh TpaKIaHCKO-MATPUOTUUECKYIO TO3UIIMI0, IEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE HAa OCHOBE TPAJULIMOHHBIX POCCUMCKHUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEN, B TOM YHCIIE C
Y4€TOM TapMOHHU3AIMH MEXHAI[MOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHIAapThI
AHTUKOPPYILUOHHOIO IOBEIEHUS.

OK 07. ConmelicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpeflbl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa, IPUHIUITEI OEpeRKIIUBOTO MMPOU3BOACTBA, 3(PPEeKTUBHO 1eHCTBOBATH B
Ype3BhIYAITHBIX CUTYyAIHSIX.

IIK 1.2. I[IpoBOAUTH IMAarHOCTUKY M MCHBITAHMS JIEKTPUUYECKOIO U AIEKTPOMEXAHUYECKOIO
000pyI0OBaHUS.

IIK 1.3. OcymecTBiasiTh OIEHKY IPOU3BOACTBEHHO-TEXHUUECKUX TIOKa3areneld paboThl
AIIEKTPUYECKOTO U JIEKTPOMEXAaHUUECKOT0 000PYOBAHHUS.

I[IK 3.1. IIpoBoauTh JMArHOCTHKY TEXHHYECKOTO COCTOSHHUS  DJIEKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYJOBAHUS SHEPTOYCTAHOBOK.
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IIK. 4.3. OcymiecTBisaTh pa3pabOTKy U O(QOpMIICHHE TEKCTOBOM W TpaduuecKod dYacTeit
TEXHUYECKOH JOKYMEHTALUH.

IIK. 4.4. BpINONHATH pacyeTbl AJIEMEHTOB AJIEKTPUYECKOTO U AJIEKTPOMEXAHUYECKOTO
00opyIoBaHUs.

B pe3ynbrare 0cBO€HUS IUCHUILIMHBI 00yYaroLuics qoKeH

61a0emy:

Bl. meromamm [JoKa3aTenbCTB, JITOPUTMaMH peEIIEHUs 3a7ad; yMeHHe (HopMyIupoBaTh
OIpe/IeNICHUs, aKCHOMBI U TEOPEMBI, IIPUMEHATH UX, IPOBOJUTH JTOKA3aTEIbHbIE PACCYXKACHUS B XOJI€
peleHus 3ajay,

ymemn:

V1. onepupoBaTb NOHATHAMM: CTENEHb 4YHCIA, JIorapudM 4YHUCIA; YMEHHME BBIIOJIHATD
BBIUUCIICHHE 3HAUYEHUH © TNpeoOpa3oBaHMsl BBIPAKEHHH CO CTENEHSAMH U JIorapugmamu,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKECHUH;

V2. onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIC, UPPALIMOHATIbHBIE, I0OKA3aTENIbHbIE, CTETIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

V3. omepupoBaTh TOHATHSAMH: (YHKIHS, HempepbiBHAas  (QyHKIUSA, [POW3BOIHAS,
nepBooOpasHasi, ONpeaesIeHHbI HHTErpal; yMEHUE HaX0AUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMH,
UCTIONB3YS CIIPABOYHbIE MaTE€PHaJIbl; HCCIEAOBATh B MPOCTEHINNX ClydastX (pyHKIIUH HA MOHOTOHHOCTb,
HaXOJUTh HaumOOJbIIME W HaUMEHbIINME 3HAueHUs (QYHKIUI; CTpOUTh IpadMKd MHOTIOYJICHOB C
MCII0JIb30BaHUEM alllapaTa MaTEMaTHUYECKOI0 aHaJIN3a; IPUMEHSTh IPOU3BOHYIO [P PELICHUH 3a7a4
Ha JIBI)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4l Ha HAaUOOJIbIINE U HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0KJIEHUE ITyTH, CKOPOCTU U YCKOPEHMS;

V4. onepupoBaTh NOHATUAMM: pallMOHaJIbHAs (YHKLHUS, IOKa3aTenbHas (QYHKIUS, CTEICHHas
¢bynkuus, norapudmudeckas GyHKIUSA, TPUTOHOMETPHUECKUE (PYHKIINHU, OOpaTHBIE (PYHKINU; YMEHHUE
CTpOUTh TIpaUKM HU3y4YEHHBIX (YHKLUI, HCIOIB30BaTh I'padUKu IMPU H3YyYEHUHM IPOLIECCOB U
3aBUCHMOCTEH, NPH PEIICHUH 3a/a4 M3 APYIHX y4eOHBIX NPEIMETOB U 3a7ad U3 PEaIbHON KU3HH;
BbIpa)XaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX/Y BEITUUYMHAMU;

V5. pemiath TEKCTOBbIE 3aJ]aul Pa3HBIX THUIIOB (B TOM YMCJI€ Ha MPOLIEHTHI, JOJU U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb TOBApOB U YCIYT, HAJIOTH, 3aJ1a4i U3 00JacTH YIPAaBICHHs IMUHBIMU U
ceMEHBIMU (PMHAHCAMM); COCTaBISATh BBIPAXKEHMS, ypaBHEHHS, HEPABEHCTBA M HX CHCTEMBI 110
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh MOJIYUYEHHOE PELIeHHEe U OLIEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;

V6. omnepupoBaTh TMOHATUSMU: CpefHEe apupMeTHuecKoe, MeauaHa, HaubOonbliee U
HalMEHbIIIee 3HAUEHUs, pa3Max, JUCIEpCUs, CTaHAAPTHOE OTKJIOHEHHE YUCIOBOrO Habopa; yMeHue
U3BJIEKATh, HMHTEPIPETUPOBATH HHPOpPMAIUIO, MPEACTAaBICHHYI0O B TabmuIax, Ha Juarpammax,
rpadukax, OTpaskarollyl0 CBOWCTBA peaJIbHBIX MPOLIECCOB U SIBICHUH; MPEACTaBIATh HHPOPMALIUIO C
MOMOIIbIO TAOJIMIl U TUarpaMM; MCCIeA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE€ C TPUMEHEHUEM
rpau4ecKuX METOJIOB U DJICKTPOHHBIX CPECTB;

V7. omnepupoBaTh MOHSTUSIMM: CIy4alHBI ONBIT W CIy4yailHOE COOBITHE, BEPOATHOCTD
CJIy4alfHOTO COOBITHS; YMEHHUE BBIUUCIISATH BEPOATHOCTh C HCIOJIb30BaHHEM TpapHUuecKuXx METOOB;
MPUMEHSTH (OPMYJIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOpPHBIE (PaKThl U POPMYJIBI IPU
pelIeHNH 3ajlay; OLEHMBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE MPHUBOIUTH MPHUMEPHI MPOSBICHHUS 3aKOHA OOJIBLIIMX YKCENT B NMPUPOJIHBIX U
OOI11eCTBEHHBIX SIBJICHUSX;

V8. onepupoBaTh MOHATUSAMU: TOUKA, MpsAMasi, IUIOCKOCTh, MIPOCTPAHCTBO, IBYIPAHHBIA yroi,
CKPEIIMBAIOIINECS NPSIMBIE, MAPAILIENBHOCTh M MEPINEHAUKYIISIPHOCTh MPSMBIX U IUIOCKOCTEW, Yroil
MEXJy MPSAMBIMH, YTOJI MEXKIY MPSIMOW U IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU, PAcCTOSHHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSTHUE MEXAY MpPSAMBIMHU, PACCTOSHHUE MEXKIY IUIOCKOCTSIMM; YMEHHE
MCIIOJIb30BATh MPU PEUICHUH 3a]la4 W3Y4YeHHbIE (PaKThl U TEOPEMBbI IJIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA,;

VY9. oneprpoBaTh MOHATHIMHI: MHOTOTPAaHHUK, CEY€HHE MHOTOTPaHHUKA, KyO, Mapaienenumnes,
npu3Ma, MupaMuia, GUrypa u moBepXHOCTh BpALICHUs, LIWIMHIP, KOHYC, Iap, cdepa, ceueHus: Gurypol
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BpaIeHUs, TUIOCKOCTh, Kacaromascs chepbl, MUINHIPA, KOHYCa, TUIOMAAb MOBEPXHOCTH MUPAMUIIBI,
IpU3MbI, KOHYyca, IWIMHIpPA, IUIOMAAb chepbl, 00beM KyOa, NpsSMOYroJbHOrO MNapasulesenunena,
NUPaMU/IbL, TPU3MBL, HWIMHIPA, KOHYCA, IIapa; yMeHHe N300pakaTh MHOTOIPAaHHUKH M TTOBEPXHOCTH
BpAILCHUS, UX CEYCHHS OT PYKH, C ITOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPE/ICTB;
YMEHUE paclo3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pAaCIIO3HABaTb IIPABUIIBHBIC
MHOTOTPaHHUKH;

V10. ymeHnue omepupoBaTh MOHATHIMH: JBIKECHHE B IPOCTPAHCTBE, MOJOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHHE IUIOMIAAeH TOBEpXHOCTEH 1 00beMOB OJOOHBIX (GUryp IpU
pELICHUH 3a/1a4;

V11. BBIYMCIATH T€OMETPUYECKHE BEIMYUHBI (JJIMHA, Yroj, IUIOAAb, O0bEM, IUIOIIAIb
MOBEPXHOCTH ), UCTIONB3Ys U3yUeHHBIE (POPMYIIBI U METO/IBI,

V12. onepupoBaTh NOHATHAMM: NPAMOYTOJIBHAs CHCTEMAa KOOPAMHAT, KOOPAWUHATBHI TOYKH,
BEKTOp, KOOPJIAMHATHI BEKTOPA, CKAISIPHOE MIPOU3BEICHHE, YTOJ MEXAY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA Ha YUCIIO; HAXOIUTh C IIOMOLIbIO U3yUYEHHBIX (POPMYJI KOOPAMHATHI CEPEIUHbI
OTpE3Ka, PACCTOSHUE MEXKY ABYMs TOUKAMU;

V13. BbIOMpaTh NOAXONAIIMHA M3YUYEHHBIH METOJ Ui pelIeHHs 3aJadyd, paclo3HaBaTh
MaTeMaTHuecKkue (akThl U MAaTeMaTHYECKHWE MOJENIU B MPHUPOJHBIX U OOIIECTBEHHBIX SBICHHSIX, B
UCKYCCTBE; yYMEHHME IPHUBOJUTH IPUMEPbl MATEMATUYECKUX OTKPBITUM POCCUICKOM W MHPOBOU
MaTE€MaTU4YeCKON HAyKH.

4 OpFZlHPl?.ZlHHOHHO-MeTOIlI/I'—leCKI/Ie JaHHbIC JUCHUIIJINHBI

OO011Iee KOJIMYECTBO YacOB AUCHUIUIMHEI cocTasiiieT 340 yacos.

KoJsin4ecTBO 4acoB 10 y4eOHOMY IJIAHY
Buasbi pador
1 cemectp 2 cemecTp Bcero
Jlexuuu, ypoku (JIK) 120 94 214
[IpakTuueckue 3anstus (I113) 14 100 114
[IpoMexyTouHas aTTecTalus 4 8 12
Bun npoMexyTouHOM aTTecTanuu KonTtpouabnas IK3aMeH 340
pabora

5 Conep:xanne u CTPYKTypa AU CUUNIHHBI
5.1 Conep:xanue pa3ieoB M CHUILTHHbBI

Ne HanmeHnoBanue
Coaepxxanue pasgesa
paszjaena pasjaena

1 IToBTOpEHHE Kypca MATEMATHKH OCHOBHOM IIKOJIBI

11 [ens 1 3anaun [leqp m 3agaun MaTeMaTUKU MPU OCBOCHUU CIIEIIUATBLHOCTH.
MaTEMaTUKH basoBple 3HaHMS W yMEHMs IO  MaTeMaTUKE B
IIpU OCBOEHHUU npodeccHoHaNnbHOM ¥ B TOBCEJAHEBHOW  JESATEIBHOCTH.
CIEUAIBHOCTH. MHoxecTBO, omepanuuu HajJ MHOXECTBAMM, JHarpamMmbl
MHoxecTBa U JIOTHKa Ointepa-BenHa. Vcnionbs30BaHHE TEOPETHUKO-MHOKECTBEHHOTO

amnmnapara JJis ONHMCAHMS PEAIbHBIX IPOLIECCOB U SIBJICHUM B
MpoPECCHOHAIBHON JIeATETbHOCTH, TIPU PEIICHUH 3a/ad W13
JIPYTUX JUCHMILIUH

1.2 Ywcia v BBIYUCIICHUS Harypanbnpie u mnenbie yncna. [Ipu3Haku TeTUMOCTH IIEINTBIX
yrcen. Parronanpabie yncna. OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOH, TPOIEHTHI, OCCKOHEYHBIC TEPHOIUYECKHE APOOH.
ApudmeTndeckre Omnepanud ¢ palMOHAIBHBIMH YHCIAMH,
npeoOpa3oBaHMsl YHCIOBBIX BBIpaXKEHUU. JleWCTBUTENBHBIC




Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pasaena pasjaena
yuciaa.  PanuoHanpHBlE W HppalMOHAIBHBIE  YHUCIA.
Apudmerndeckue omnepanuu ¢ ACHCTBUTEIbHBIMH YHUCIAMH.
[TpuOnm>xEHHBIE BEIYMCIIEHNUS, IPAaBUIIA OKPYTIIEHUS], IPUKHUIKA
Y OLICHKA pe3yJIbTaTa BbIYUCICHUN
1.3 ToxnectBa u | ToxxaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHUE,
TOKJIECTBEHHBIC KOpPEeHb YypaBHeHHUs. HepaBeHCTBO, pelIeHHME HEpaBEHCTBA.
npeoOpa3oBaHusl. Meton nHTepBasioB. Perenne nensix u IpoOHO-parioHaTbHBIX
VYpaBHenus, ypaBHEHUH U HepaBeHCTB. IIpuMeHeHHe ypaBHEHHH W
HEpPAaBEHCTBA U  HUX | HEPABEHCTB K PEUICHMIO MAaTEeMAaTUYECKUX 3a7ad U 3a1ad U3
CUCTEMBI pasIMYHbIX 00JacTell HAyKH M peayibHOW kKu3HU. CUCTEMBI U
COBOKYITHOCTH pAllMOHAJbHBIX YypPAaBHEHUH U HEPABEHCTB.
CucreMbl TUHEUHBIX ypaBHEHUH. PellleHre mpuKIIaIHbIX 3a/1a4y
C IOMOIIBIO CUCTEMBI JUHEHHBIX YPaBHEHUN
1.4 IIpoueHTHBIE [Tpumenenne apoOeit M MPOLIEHTOB ISl PEIICHUS TPUKIIAHBIX
BBIUNCIICHUS 3aJa4 U3 pa3IUYHBIX OTpaciedl 3HAHMW U PEaJbHOW >KHU3HH.
B mnpodeccruonanbHbX | [IpnbnmkEéHHBIC BEIYMCIICHUS, TIPABUIIA OKPYTIICHUS, IPUKHIKA
3ajJadax U OIIGHKAa pe3ysbTaTa BblYMCICHUNA. Pa3Hble crmocoObl
BBIUMCJIEHUS] TPOLIEHTOB. IIpOIlEHTHbIE BBIYUCIEHUS B
npodeccHOHANbHBIX 3ajgadax. IIpuMeHeHue ypaBHeHMH u
HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKUX 3aJad WU 3a4ad U3
pasIMYHbIX 001aCTe HAYKH U PEabHOM KU3HU
15 ITocnenoBaTeILHOCTH ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHus
U IIPOTPECCUU [oCJIe0BaTeNbHOCTE. MOHOTOHHBIE IOCIEI0BATEIBHOCTH.
Apudmernueckas 1 reomeTpuyecKas nporpeccuu. beckoneuyHo
yObIBaro1as reomeTpuueckas nporpeccus. Cymma 6€CKOHEUHO
yObIBaromieil  reomerpudeckoil  mporpeccun.  Dopmyna
CIIOXKHBIX TpOLEHTOB. Mcnonp3oBaHWe Mporpeccuu  AJis
pellleHusl peajibHBIX 3aj1a4 IPUKIAIHOTO XapakTepa
1.6 @yHKUUYU U TpadUKU @Oynkiys, cnocoObl 3amaHug ¢yHkuMd. ['paduk ¢yHKIMU.
B3aumuHo oOparsabie (yHkiuu. OOnacTh oOmNpeneieHuss u
MHOXecTBO 3HaueHu# ¢pyHkimu. Hynu ¢pynkuuu. [lpomexyTku
3HAKONOCTOAHCTBA. YETHBIE M HEUETHBIE QYHKIIUU
2 Crenenn u kopau. CTreneHHas, NoKa3arejabHas U Jorapupmudeckasi GyHkuus
2.1 Apudpmernueckuii ApudmeTnueckuii KOpeHb HaTypajbHOU cTerneHu. [leficTBus ¢
KOPEHb N—OM CTENEHU apuMeTHYECKUMH KOPHSIMU N—OW CTETIEHU
2.2 Crenenu. CranmaptHas | CTeneHs ¢ 1enbIM mokazaTtesneMm. CtanaapTHas gopMa 3amucu
dopma 3amucH | eficTBUTeNbHOro uncia. Menonb3oBanue noaxosmient Gopmel
JNENCTBUTENBHOTO YUCIIA | 3alMCU JACHCTBUTEIBHBIX YUCEN JJI PELICHUS MPaKTUYECKUX
3a]a4 U NpeAcTaBieHUs AaHHbIX. CTENeHb C palnuOHAIbHBIM
ITOKa3aTeNEeM. CBoiicTBa  CTENEHH. [Tpeobpa3zoBanue
BBIPQXECHHUM, COJEpXKAIIMX CTENEHW C  palMOHAJIbHBIM
MoKa3aTeseM
2.3 CrenenHast GyHKIUs CrenenHas (pyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MOKa3aTeJeM.
E€ cBoiictBa u rpadux. CpoiictBa U Tpaduk KOpHS n-oif
CTENIEHU
2.4 HppauroHanbHble Pemenre nppanioHaNbHBIX YPaBHEHNUN U HEPAaBEHCTB
YpaBHEHHUS
Y HEpaBEHCTBA
2.5 [Ipumenenue cBoicTB | Micnonp30BaHue CBOMCTB CTENEHHOW (DYHKIMU MPH PEIIeHUU

CTEeNeHHON (PYHKLIUU

YPAaBHEHUN U HEPABEHCTB




Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pa3neia pasnea
2.6 [Toka3zarenbHas [Toka3zarenbHas GyHKIHS, €€ CBOMCTBA U rpaduK
byHKIHS,
€¢ CBONMCTBA
2.7 [TokazarenbHble [TokazarenbHble YpaBHEHUSI U HEPABEHCTBA
ypaBHEHHS
U HEpaBeHCTBA
2.8 [Ipumenenue CBOMWCTB | PelieHne noka3aTenbHbIX YPABHEHUH UM IOKa3aTEJIbHBIX
II0Ka3aTEIbHOU HEPaBEHCTB
byHKIHMH
2.9 Jlorapudpm yrcna. | Jlorapudm yncna. JlecATUUHBIA U HATYpAIbHBIN JOTapu(MbI
JlecaTnaHbIi u
HaTypaJIbHbIN
JorapuhMbl
2.10 | CgoiictBa jgorapudmoB | IlpeoOpa3oBanue BEIpaKECHUH, COEPKAIIUX JOTapUPMBI
2.11 Jlorapudpmuueckas Jlorapudmuueckas pyHkuus, e€ cBoricTBa U rpaduk
dyHKIMS, ee CBOICTBa
2.12 Jlorapudpmudeckue Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA
ypaBHEHHS "
HEpaBEHCTBA
2.13 | Jlorapudmsl B npupone | [lpumenenne norapudma. Mcropust pa3BUTHS MaTEeMaTHUKH.
U TEXHHKE Jlorapudpmuueckas cnupaib B npupoae. Ee maremaruueckue
cBoiictBa. Mcmomnb3oBanue  rpadukoB  QYHKOMH Ui
UCCIICIOBAHUSI  IIPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 33]1a4 U3 Pa3INYHbIX 00JacTell HayKu
Y peaJbHOU KU3HU
2.14 IIpumeHeHne Pemenue norapudmuueckux ypaBHEHUN U HEPABEHCTB
JorapugpmoB K
pEIISHHIO 3a/1a4
3 OcHoBbl Tpuronomerpuu. Tpuronomerpuueckne GyHKIUH
3.1 OcHOBBI CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC,
TPUTOHOMETPHUHU ApKKOCHHYC, apKTaHTEHC YHCIIOBOTO apryMeHTa.
Tpuronomerpuyeckas OKPY’KHOCTB, orpeJiesieHue
TPUTOHOMETPHUYECKUX (DYHKIIMHA YHCIOBOTO apryMEHTa
3.2 OcHOBHBIE [TpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIp)KEHUH.
TPUTOHOMETPHUYECKHE OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI
TOKJECTBa
3.3 Ilepnonnueckue Oynkuus. [lepuonuueckue QyHkuuH. TpUroHOMETpUUYECKHE
byHKIHN. (byHKIMHU, UX CBOMCTBA U rpaduku
Tpuronomerpuueckue
byHKIIUN
3.4 [Tpeobpa3zoBanue Cxatue u pacTshkeHHe TpapuKoOB TPUTOHOMETPHUUECKHX
rpaduKoB (byHKIMHA.
TPUTOHOMETPUYECKUX [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA
byHKIHI
35 Ornncanue Hcnonp3oBaHre CBOWCTB TPUTOHOMETPUYECKUX (PyHKIUN B
IIPOM3BOJICTBEHHBIX npodeccHOHANBHBIX ~ 3afavyax. Mcmonp3oBaHue TpaduKoOB

HPOLIECCOB € TIOMOIIIBIO
rpaduKoB QyHKIUI

GyHKIMA TSI MCCIIEIOBAHMS TPOIECCOB W 3aBUCHMOCTEH,
KOTOpBIC BOSHUKAIOT MPH PEIICHUH 334 U3 IPYTHX YIeOHBIX

JUCHUITIINH 1 peaﬂBHOﬁ KHU3HU




Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pasaena pasjaena
3.6 Ob6patHebie Ob6parubie  ¢yHkuuu. OOpaTHBIE  TPUTOHOMETPUYECKHE
TPUTOHOMETPUUECKHE ¢ynkuuu. Mx cBoiicta u rpaduku
byHKIIUU
3.7 Tpuronomerpuueckue | PemeHne TpUroHOMETpUYECKUX YPaBHEHUN
YpaBHEHHUS
3.8 Tpuronomerpuueckue | [IpuMepel TpPUrOHOMETpPUYECKHE HEpaBEHCTBA. Perienue
HEPABEHCTBA IIPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCIIE C
MCIIOJIb30BaHUEM CBOMCTB (DYHKIMH
3.9 Pemenue 3anay TpuronomeTpruyeckue BbIpaXKCHUsI, yPaBHEHUS U HEPABEHCTBA
TPUTOHOMETPUHU
4 IIpousBoaHasi pyHKIMH, €e IPUMEHEHHE
4.1 MOHOTOHHOCTB [IpoMeXyTKH MOHOTOHHOCTH (QYHKIMH. MaKCHUMyMbl H
byHKIMU. DKCTpeMyMbl | MUHUMYMBI (pyHKIMHM. Hanbombiee 1 HauMeHbllee 3HaueHUe
(GYyHKIUH. Touku | pyHKIMN HA TPOMEKYTKE
JKCTpEMyMa
4.2 ITonsTne HenpepoiBable QyHKIMH. MeToa MHTEPBAIOB U PELICHHS
0 HEIPEPBIBHOCTH | HEPABEHCTB
byHKIMH
4.3 [TpousBonnas pynkuuu | IlpousBognas  ¢yHkumu. Ilpous3BojHbIE — 3JIE€MEHTapHBIX
¢yHkiuil. PopMmysibl HaXO0XKJIEHUS MPOU3BOJAHON CYyMMBI,
IIPOU3BENICHUS U YaCTHOTO
4.4 I'eomerpuyecknii ['eomeTprUeCcKUil CMBICI MPOU3BOAHON (YHKIHU — YTIOBOM
CMBICJI IPOU3BOIHOMN KO3 PULUMEHT KacaTeabHOM K IpapuKy (YHKLUMH B TOUKE.
YpaBHeHUEe KacaTelbHOW K TpaduKy QyHKIMH
4.5 duznyeckui cMmbicn | Ousnuecknii  (MEXaHWYECKUU)  CMBICT  ITPOU3BOIHOM.
IIPOU3BOJHON [IpumeHeHHe TPOM3BOAHOM JUISL ONPENENIEHUS CKOPOCTH
B MNpodeCcCHOHANBHBIX | MpoIlecca, 3aJJaHHOT0 POopMYIION Uiu Tpadurom
3aa4ax
4.6 IIpumeHeHne Bospactanne u  yObiBaHME  (QYHKIUH, COOTBETCTBUE
IIPOU3BOJHON BO3pacTaHusd W yObIBaHUSA (QYHKIMU 3HAKy IPOU3BOAHOM.
K uccienoBanmio | [lpuMenenne npou3BOJHONW K HCCIeNOBaHUIO (YHKUMH Ha
byHKUINH MOHOTOHHOCTb M 9KCTPEMYMBI
Ha MOHOTOHHOCTb U
DKCTPEMYMBI
4.7 Hccenenoanue Anroput™ uccienoBaHusl QyHKIUN U OCTpOEHUs ee rpaduka
byHKUINH ¢ mnomomplo  npou3BoaHo.  Iloctpoenme  rpaduxos
U [TIOCTPOEHHE IPapUKOB | MHOTOUIEHOB C MCIOJIb30BaHUEM allllapara MaTeMaTHYeCKOTro
aHayim3a. Mcropus pa3BUTUsI MaTEMATUYECKOTO aHATIN3a
4.8 HauGomnsiee n | HaxoxxneHne HanOOJIBIIETO W HAWMEHBIIETO 3HAYEHUS
HalMEHblllee 3HaueHus | GyHKIMH Ha oTpe3ke. llpuMeHeHune mNPOU3BOAHON UIs
(GYHKIIUM Ha OTpe3Ke HAXO0X/ICHHS HAWIydIlero peleHus B MPUKIATHBIX 3ajadax,
JUIS ONpeeNIeHUs. CKOPOCTH Tpoliecca, 3alaHHOro (hopMyIioit
WK rpadukom
4.9 Haxoxnenne [IpuknanHele  3agaud, B TOM  YHCIE€  COLIMAJIBHO-
ONTUMAJILHOTO HSKOHOMUYECKOTO U (PU3UYECKOr0 XapakTepa, HMX pelIeHue
pe3yJsibTaTa ¢ MOMOUIBIO | CPEICTBAMU MAaTEMATUUYECKOTO aHATIN3A
MIPOU3BOAHOMN B

IMPAKTUYCCKUX 3aaadax
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Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pa3neia pasnea
410 | Pemenue 3anad. | Juddepennuposanue dynknmii. MccnenoBanue (yHKIUN C
[TponsBonHas GpyHKIMH, | TOMOLIBIO Npou3BoAHON. Haumbosblmiee u  HauMeHbllee
ec IpUMEHEHUe 3Ha4YeHus1 PYHKIUU
&) IlepBooOpa3Has GyHKINH, ee IPUMEHEHHE
5.1 [TepBooOpa3zHas [TepBooOpaznas. Tabnuia mepBooOPa3HBIX
byHKIIUU
5.2 [Tnomans Pemenue 3agay Ha npUMEHEHHME MHTErpaja AJsl BBIUYMCICHUS
KPUBOJIMHEHHON ($U3NUeCKUX BETHMYMH U TUIOIIAACH
Tpanenun. Popmyna
Hetorona — JleiiOuuna
5.3 Pemenue 3amau ITepBooOpasHas 1 HHTETpaI
Ha HaXO0XKJEHUE
nepBooOpa3HoO
U €€ IPUMEHEHHE
6 Teopusi BepoATHOCTEli M CTATHCTHKA
6.1 DNIeMEHTbI KombOunaropnoe mnpaBuino ymHOxeHus. [lepecraHoBku u
KOMOHUHATOPUKH dakTopuan. Yucno coueranuid. TpeyroapHuk Ilackans.
®opmysna OuHoma HeroToHa
6.2 Onepanuu Haj CrnyualiHple 3KCHEPUMEHTHI (OIBITHI) U CIydallHbIe COOBITHA.
COOBITHUSIMH, OnemeHTapHble cOObITUSA (MCX0/bl). BeposTHOCTE ciyyaitHOro
HaJl BEPOSITHOCTSIMH. coObITUS. bBiM30CTh 4YacTOTBI M BEPOATHOCTU COOBITHIA.
VYcnoBHas BepodaTHOCTh | CilydaliHble ONBITHI C PaBHOBO3MO>KHBIMH 3JIEMEHTapHBIMU
coObiTusIMH.  BeposTHocTM  coObITMHE B OmblTax ¢
PaBHOBO3MOYKHBIMU 3JI€MEHTApHBIMU COObITHSAMH. Onepanuu
Haj COOBITHSIMHU: IIepeceyeHue, 00beIMHEeHNE,
MIPOTHUBOIIOJIOXKHBIE cOOBITUS. J(Marpammel Diinepa. Popmyna
CIIOKEHUS BEPOATHOCTEM. YcnoBHas BEPOATHOCTb.
YMHOXkEHNE BEPOSITHOCTEM. Hepeso CIIy4alHOTO
skcriepuMenTa. @opmyra nonHou BeposTHOocTU. HesaBucumblie
COOBITHS
6.3 BepositHOCTB Bbruuciienue BeposTHOCTEH C HCMOJIb30BaHUEM (hopmyn
B IIPO(eCCUOHATIBHBIX KoMOMHaTOopuku.  OLEeHKa  BEpOATHOCTH  COOBITHS B
3a1a4ax npodeccuoHaIbHON JEATEIIBHOCTH. Pemenue
npodeccCHOHANIBHBIX 33J1a4 Ha BEPOSITHOCTD COOBITHSI
6.4 Cepun bunapHbIli ciy4aifHbIN ONBIT (MCHBITAHUE), YCIEX U HEyJaya.
NIOCJIE0BATEIbHBIX HeszaBucumble ucnpitanus. Cepusi HE3aBUCUMBIX HCIIBITAHUIN
WCIIBITAaHUI no mnepBoro ycmexa. Cepuss HE3aBHCHUMBIX HCIIBITAHUN
bepuymm
6.5 Cnyuaiitnele BenuuuHbl | CilydaiiHass ~ BenuuuHa.  PacnpeneneHue  BEpOSTHOCTEM.
Y pacIpeeIcHHUs. Juarpamma pacnpenenenus. IIpumeps! pacnpeneneHuii, B ToM
Marematuyeckoe yHuclle, TeoMeTpuueckoe M OuHOMHUanbHOE. YucioBbIE
OKUJIaHUE CIYYalHOM | XapaKTepUCTUKU CIy4alHBIX BEJIMYMH: MaTeMaTH4YeCcKoe

BCJIMYNHBI

OKUJaHUEe, TUCTIEPCUsI U CTaHIAPTHOE OTKIIOHEHUE. [Ipumepsl
MPUMEHEHUSI MATEMAaTUYECKOTO OXHUAAHUA, B TOM YHUCIE B
3a7a4ax U3 HOBCEIHEBHOM KU3HU. MaTeMaTHUeCcKoe OKUJaHNue
OMHApHOM Cy4YailHON BeTHMUMHBI. MaTeMaTHUeCKOe OXKHUIaHNe
CYMMBbI CITy4aWHBIX BEJIMYMH. MaTeMaTH4ecKoe OXKUJIAaHWE U
JIUACTIEPCUS reOMETPUYECKOT O u OHMHOMHUAIILHOTO
pacrnpeeneHuin
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Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pasaeJia pasaeJia
6.6 3aKkoH OonpIIMX yKuced | 3aKOH OOJBUIMX 4YHMCEl M €ro poib B HayKe, NpHUpOJAE U
HenpepriBHbie obmectBe. BriOopouHblii MeTon wuccienoBanuid. [Ipumepsr
Clly4aiiHbl€ BEJIMYMHBI | HENPEPBIBHBIX CIy4yailHbIX BeJWYMH. DyHKIUSA IUIOTHOCTU
(pacnpenenenus). pacnpeneneHus. PaBHOMepHOe pacpeielieHue U ero CBOMCTBa.
Hopmansnoe IToHsiTHE O HOPMATIBLHOM pPACHpPEACIICHUN
pacupenenaeHue
6.7 Pewenune 3anau OnemenThl KOMOMHATOPUKH. COOBITHE, BEPOSATHOCTH COOBITHSL.
KOMOMHATOPHKH, Ciio)KeHue ¥ YMHOKEHUE BEPOSITHOCTEN
CTaTUCTUKH U TEOpUU
BEPOSATHOCTEH
6.8 [IpencraBnenue [IpencraBieHne JaHHBIX C MOMOIIbIO TAOJMUI] M JAHATPAMM.
JAHHBIX Cpennee apudmernyeckoe, MeAMaHa, HauOoIbIIee U
Y onucaTesbHas HavMEHbIIIEe 3HAYEHUs, pa3Max, IUCIEPCHUs, CTaHJAPTHOE
CTaTUCTHKA OTKJIOHEHHUE YUCIIOBbIX HA0OPOB
6.9 CocraBnenue TabmuIy [TepBuuHas 06paboTKa CTaTUCTUYECKUX IaHHBIX. [ paduueckoe
U MarpaMm Ha ux mnpezncrasieHue. HaxokneHue cpelHUX XapaKTEpUCTUK,
MIpaKTHUKE HAOMOIaeMbIX  JaHHBIX. lIpUMeHeHHWe  CTaTUCTUYECKUX
METOJIOB JIJIsl peLIeHMsI MPOPECCUOHANIBHBIX 3a/1a4
7 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.1 IToBTOpEeHME OcHoBHBIE (QUTypBl, (AKTBI ¥ TEOPEMbl IUIAHUMETPHH.
IUIAHUMETPHH. OcHOBHbIE  TOHATUA  cTepeomeTpu. Touka, mnpsamas,
OcHOBHbIE IOHATHSA IJIOCKOCTh, IpocTpaHcTBO. [loHsiTE 00 akcMOMaTH4YECKOM
CTEpPEOMETPUU MIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX
7.2 [Tpstmble ¥ IIIOCKOCTH B3aumHOe  pacnonokeHwe INpsAMBIX B IPOCTPAHCTBE:
B IIPOCTPAHCTBE. nepeceKalIyecs, MapaielbHble M CKPEIIMBAIOIINECs
[TapamnenpHOCTD npsimble.  [lapamienpHOCTE  HpSAMBIX M IUIOCKOCTEH B
HPSIMBIX, IPSIMON U IIPOCTPAHCTBE: MapajyielbHble TMpsIMbIE B IPOCTPAHCTBE,
IUIOCKOCTH, IIJIOCKOCTEN | MApauIEIbHOCTh TPEX MPSAMBIX, MapajIEIbBHOCTh NPSIMOH H
IUIOCKOCTH. YTJIBI C COHAmlpaBiIC€HHBIMU CTOPOHAMH, YTOJ
MEX1y TpsAMbBIMM B  mpocTpaHcTee. llapamiensHOCTh
IJIOCKOCTEH: napasuliesibHbIe IJIOCKOCTH, CBOICTBa
napajuleIbHBIX ITUIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHBIE
¢burypsl Ha IUIOCKOCTH: TeTpajap, KyO, mNapajuiesenumnen,
IIOCTPOEHUE CEYECHUI
7.3 Ilepnenaukynsaprocts | [leprneHaIuKyIsIpHOCTH IpsIMOM u IJIOCKOCTH:
IPSIMBIX NEPIEHIUKYJISIPHBIE IPSIMBIE B MPOCTPAHCTBE, MpPsIMBbIE
U TUIOCKOCTEH napajuleJibHble U NEePIEeHANKYIISIpHbIe K IUIOCKOCTH, MPHU3HAK
NEPNEHIUKYJSIPHOCTH TPSMON M IIJIOCKOCTH, TEOpEMa O
IPSIMOM NEPIEHIUKYJIIPHOMN INIOCKOCTH
7.4 VYribl MEXAY OPSIMBIMU | YTIIBI B IPOCTPAHCTBE: YroJl MEXIY NPSIMOM M INIOCKOCTHIO,
1 TUIOCKOCTSIMHA JIBYTPaHHbIA YTOJI, JIMHEHHBIA yroJl JABYTPAHHOTO VTJIA.
IlepnieHaUKYISIp ¥ HAKJIOHHBIE: PAcCTOSHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 110 IJIOCKOCTH, MPOEKIIUS
¢urypsl Ha TIOCKOCTh. [leprneHAuKyISIpHOCTh IUIOCKOCTEH:
IIPU3HAK MEPHEHANKYISIPHOCTU JIBYX IUIOCKocTed. Teopema o
TpEX NEPIEHINKYIIIpax
7.5 [IpsMbIe U MIIOCKOCTH Pacnonoxenne mpsAMbIX U TJIOCKOCTEW B OKPY’KAIOIIEM MHUPE

B TIPAKTUYECKUX
3aJauax

(mpupozie, HCKyCcCTBE, apXWUTEKType, TexHuke). Perienue

IPAKTUKO-OPUEHTUPOBAHHBIX 3324
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Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pazjaena pasjena

7.6 OcHoBHbIE B3anMHOE pacnonokeHue nOpsSMBIX M IJIOCKOCTEM B
MPOCTPAHCTBEHHBIE npoctpanctse. [locTpoenue ceuenuit
burypsl " ux
B3aMMOPACIIONIOKECHHE

8 MHOrorpaHHMKH U TeJIa BpallleHHus

8.1 MHororpaHHUKH [Tonsitue MHOTOT'paHHHKA, OCHOBHBIE AIIEMEHTHI

MHOTOTPaHHHKA, BBIMYKJIbIE M HEBBIMYKIIbIE MHOTOIPAaHHUKU;
pa3BEPTKAa MHOTOTPAHHUKA

8.2 [Tpusma. [Ipsmas | [lpusma: n-yrosipHas mpu3Mma; TpaHd M OCHOBaHUS MPU3MBI;
U TIpaBWJIbHAS MPU3MBI | TIpsAIMasi M HAKJIOHHAS MIPU3MBbI; OOKOBas M TIOJTHAS TIOBEPXHOCTD

IpU3MBbL. DJieMeHThl Tpu3Mbl. [IpaBunbHas npusma

8.3 [Mapanmnenenunen, ky6 | [lapamienenurnen, mpsMOYTOJbHBIN MapajuleeNunea] U €ro

cpoiictBa. Ky6. Ceuenue kyba, napajienenumneaa

8.4 [Mupamuna. [Tupamupma: n-yroiapHas TNHpamMHa, TPaHH W OCHOBAHHE
[IpaBuiibHas nupamuaa. | TUpaMUIbl; OOKOBas W TMOJHAs MOBEPXHOCTh MHPAMUJIBL;
YceueHHas nupaMyia | IpaBWIbHASA W yCEYEHHAS NMHUpaMHIA. DIIEMEHTHI THPaMHU/IBL.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pédpa, AMaroHan,
YTIIBI

8.5 boxoBas u  monuas | [Inomane OOKOBON MOBEPXHOCTH U TOJHOM MOBEPXHOCTHU
MOBEPXHOCTh  MPHU3MBI, | IPSMON MPHU3MBI, IUIOMAlb OCHOBAaHHUW, TeOpeMa O OOKOBOIi
MTUPAMU/IBI MOBEPXHOCTU  mpsiMoii  mpusMmbl.  [lnomans  GokoBoi

MOBEPXHOCTH ¥ TOBEPXHOCTHU MPABUIBHOIN TUPAMH/IBI, TEOPEMa
0 MIoAAX OOKOBOW MOBEPXHOCTH YCEUEHHON MTHUPaMUIbI

8.6 JBmxeHue B | JImwxkenne B mpoctpancTtBe. CHMMETpHs B IPOCTPAHCTBE:
IPOCTPaHCTBE. CUMMETPUS. OTHOCUTENIbHO TOYKH, MpPSIMOH, IUIOCKOCTH.
Cummerpust B | DJIeMEHTHl CHMMETPUH B IIUPaMHJIAX, TapajUIeIIeTUIIeax
IPOCTPAHCTBE

8.7 [TpaBuibHBIE [ToHsATHE TPABUIBHOTO MHOTOTPAaHHUKA; TPABUIIbHAS TIPU3MA U
MHOT'OI'PaHHHKH, uX | MpaBUJIbHAs MUPAMUAA; IPAaBUIbHAS TPEYTOJbHAS MUpaMua U
CBOMCTBA NpaBWIbHBIN TeTpasrap; KyO. IlpencraBnenne o mpaBHIIbHBIX

MHOT'OIpaHHHMKAaX: OKTayp, JOJeKa’dIp U UKocadIp. JBuxenue
B TPOCTPAHCTBE. OIJIEMEHTHl CHMMETPHH B MPAaBUIBHBIX
MHOT'OI'paHHHKaX

8.8 Cummerpus B | CummeTpust B NpUpPOJE, apXUTEKType, TEXHUKE, B OBbITY, B
npodeccuu.  Ceuenus | npodeccuu. VMcnonb3oBaHue NBIKEHHN B MPOCTPAHCTBE MPHU
MHOT'OI'PaHHHUKOB pemieHMH NpodeccuoHanbHbIX 3aaad. CedeHus NpU3Mbl U
B mnpodeccHOHANBHBIX | mUpamMuIbl.  [locTpoeHWe  cedYeHWil  MHOTOTPAHHUKOB,
3agadax UCTIONB3Ysl METOJ CJEJOB. BhIMonHeHne BBIHOCHBIX IUIOCKUX

yepTeke U3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp (Bux
CBEpXY, COOKY, CHU3Y)

8.9 Humuuap, ero | lHlmwmanpudeckas TTOBEPXHOCTb, oOpasyromue
COCTaBJISIOLIHE. IWIMHAPUYECKOW  MOBEPXHOCTH, OCh  IIMIMHIPUYECKOMN
Ceuenne uunuHapa noBepxHocTU. Llunuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,

o0pasyrolias 1 0Ch; IUIONIA/1b OOKOBOI! 1 MOJIHOM ITOBEPXHOCTH.
N3o6paxenne NUIMHAPA Ha MIO0CKOCTH. Pa3BépTka nummHapa.
Cevenuss mMaMHApa (IUIOCKOCTBIO, TAapajuleIbHON WM
NEePIEHIUKYISIPHON OCH IUJIMHPA)

8.10 Konyc, ero | Konndeckass moBepXHOCTh, OOpasyionue  KOHHUYECKOU
COCTaBJISIOLIHE. MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOW MOBEPXHOCTH.

Ceuenue koHyca
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Ne HaunmeHoBaHue
Copaepxxanue pasgesa
pazjaena pasjena
Konyc: ocHOBaHnue u BepiinHa, oOpasyromas U OCh; IJIOUIa b
OOKOBOM M MOJTHOW MTOBEPXHOCTH
8.11 Y ceueHHbli KOHYC. | Yceu€HHbII KOHyC: oOpa3ylollue W BBICOTa; OCHOBAHHS H
Cedyenune  yceuyeHHOTo | OOKOBasi MOBEPXHOCTh. M300pakeHHe KOHyca Ha IJIOCKOCTH.
KOHyca Pa3Béptka  konyca. CeueHuss KoHyca  (TUIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U TUIOCKOCTHIO, IPOXOIAIICH yepes
BEPILUHY)
8.12. |IlIap wu cdepa, ux | Chepau map: HEHTP, paaUyC, TUAMETP; IIIOMIAb TOBEPXHOCTH
ceueHus chepsl. B3aumuoe pacnonoxenue cdepbl U IOCKOCTH;
KacaTeJbHast TNIOCKOCTh K cdepe. M3o00paxkenue cdepsl, mapa
Ha miockoctu. CeyeHus mapa
8.13 | [lomarue 06 oObeme | [lonsatue 00 oO6bEMe. OCHOBHBIE CBOICTBA OOBEMOB TEIL
Tena. O6bembl | O6BEM MUpPaMUIBL, TPU3MBI IUIUHAPA, KoHyca. O0bEM 1m1apa u
MHOTOTPAaHHUKOB U TeJl | TUIOMAAb Chephl
BpallleHus
8.14 O6bembl u 1uiomanyu | [Tonobusie Tenma B mpocTpaHcTBe. COOTHOIIEHUSI MEKIY
MOBEpXHOCTEH IOLIAISIMH MOBEpXHOCTEH
10JTOOHBIX TEJ 1 00BbEMaMK MOAOOHBIX TEJl
8.15 KomMOuHanmm MHuororpanHuk, onucanHubiit okoso chepsl. Chepa, BrrcanHas
MHOTOTPAaHHUKOB U T€Jl | B MHOTOIPAHHUK WJIM B TeJIO BpamieHus. MHOTOrpaHHHK,
BpallleHus BIIMCAHHBIN B TEJIO BpallleHUs
8.16 Komb6unanuu Hcnonp3oBaHne KOMOMHALMA MHOTOIPAaHHUKOB M Tell
TEOMETPUUECKUX TeJl Ha | BpAllleHUs Ha PAKTHKE
MIPaKTHUKE
8.17 Pemenue 3amad. | Beruucnenve BenuuuH (ANMWMHA, Yroi, OO0beM, IUIOIIAIh
MHoOrOrpaHHUKH U TeJla | MOBEPXHOCTH ) TEOMETPUUECKHUX (PUTYD, UCTIONB3YS N3yUEHHBIE
BpallleHus (bOpMYIIBI U METO/IBI
9 KoopanHaTtbl 1 BEKTOPbI B IPOCTPAHCTBE
9.1 BexTopsl B | Bektop Ha miockoctm u B mpoctpaHcTBe. ClokeHHE H
MIPOCTPAHCTBE. BBIYMUTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCJO.
[evictBug ¢ Bektopamu | Pa3noxkeHue BeKTOpa MO TPEM HEKOMIUJIAHAPHBIM BEKTOPAM.
[IpaBuno mnapamnenenunena. Pemenune 3anad, CBSI3aHHBIX C
IIPUMEHEHHEM TPABUJI ACUCTBUI C BEKTOpaMu
9.2 Koopaunatst B | [IpamoyronpHas cucTteMa KOOpJAMHAT B  NPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopaunartsl BekTopa. Ilpocreiimune 3agadun B KOOpAWHATAX.
[Ipocreiimne  3amaum | Yroa Mexay BekTopamu. CKalIpHOE NPOU3BEACHUE BEKTOPOB.
B KOOpJMHATAX Brruucienne yriioB Mexay TPSIMBIMH U TUIOCKOCTSIMH.
KoopannatHo-BeKTOpHBII METOJ npu peneHuu
reOMETPUUECKUX 3a7au
9.3 [TpakTuKo- KoopaunatHass minockocTb. Bbluucienwe paccTOossHUM U
OpPUEHTHUPOBAHHBIC JIoniaZel Ha KOOPAMHATHOM TJIOCKOCTH. KosmuyecTBeHHBbIE
3a/1a4mn Ha | pacueTsl
KOOPJMHATHOMN
IJIOCKOCTH
9.4 Pemenne 3amau  Ha | KoopanHaTHO-BEKTOPHBIN METOJ pu peleHun
KOOPJIUHATHI reoOMEeTpUUYECKNX 3aJad. Pemenue 3amay, CBSI3aHHBIX C
1 BEKTOPHI MPUMEHEHUEM TIpaBWJI JCHCTBUH C BEKTOpaMHu. 3ajadd

IJIAHUMETPHUU U CTCPCOMETPUHN U MCTOJbI UX PCHICHUSA
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5.2 CTpykTypa IMCHHUILIHHBI

Pa3[[eJ'IBI JAUCHUIIIMHBI, U3y4YaCMBIC B 1 CCMECTPC

KoanyecTBo 4acosB

Ne Bo B3anMoaelcTBHH €
pas- HaumeHoBaHue pa3je/ioB Beero mpenoxaBaTenem
e JIK 3 A

1 IloBTOpEHNE Kypca MaTeMATHKU OCHOBHOM 29 20 2 i

IIKOJIbI

1.1 | Uenp 1 3a1aun MaTeMaTUKU [IPU OCBOCHUU 5 5 i i
CHelHanbHOCTU. MHOXKECTBA U JIOTHKA

1.2 | Yucna v BBIYHCICHUS 4 4 - -

1.3 | ToxnmecTBa U TOXKIESCTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUs, HEPABEHCTBA U 6 4 2 -
UX CUCTEMBI

1.4 | IIpouieHTHBIC BEIYMCIICHUS B 5 2 i i

npodecCHOHATBHBIX 3a/1auax

1.5 | IlocnenoBaTenbHOCTH U MPOTPECCUU 4 4 - -

1.6 | ®ynkiuu u rpaduxu 4 4 - -

2 | Crenenu u kopuu. CteneHHas,

nokKa3arejJbHas1 U JjorapupmMudeckasi 70 64 6 -
GyHKuus

2.1 | ApudmeTrueckuii KOpeHb N—0i CTETICHU 4 4 - -

2.2 CTEEI'ICHI/I. CrangaptHas popma 3ammcu 4 4 ) )
JCUCTBUTCIIBHOI'O YHUCja

2.3 | Crenennast QyHKIHS 4 4 - -

2.4 | UppaunoHaabHble YpaBHEHUS 8 6 5 )
Y HEpaBEHCTBA

2.5 | IlpumeHeHHEe CBOWCTB CTENEHHON (PYHKIIUH 4 4 - -

2.6 | Iloka3arenbHas (QyHKIMS, €€ CBOWCTBA 4 4 - -

2.7 | Iloka3arenbHbIE ypaBHEHHS 8 6 5 i

1 HCPABCHCTBA

2.8 | Ilpumenenne CBOMCTB MOKa3aTeIbHON 4 4 i i

byHKIIUN

2.9 | Jlorapudm uncna. JlecITHUHBIN U HATYPATBHBIH 4 4 i i

J0rapuQmbl
2.10 | CroiictBa sjorapudgmon 6 6 - -
2.11 | Jlorapudmudeckas GyHKIHsI, €€ CBOMCTBa 4 4 - -
2.12 | JlorapudmMudeckue ypaBHeHHs U HEPaBEHCTBA 8 6 2 -
2.13 | Jlorapud™Mbl B IpUPOJIE U TEXHUKE 4 4 - -
2.14 | Ilpumenenue 4 4 ) )
jorapu(MoOB K pElIeHUIO0 3a/1a4
3 | OcHoBBI TPUTOHOMETPHH. 42 36 6 i
Tpuronomerpuyeckue GyHKIUN

3.1 | OCHOBBI TPHTOHOMETPHH 4 4 - -

3.2 | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 6 4 2 -

3.3 | [lepuonnueckue GYyHKITUH. 4 4 i i

Tpuronomerpuueckue GyHKIUU
3.4 | IlpeoOpazoBanue rpaduKoB 5 5 i i
TPUTOHOMETPHUYECKUX (DYHKIMH
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3.5 | Onmcanne MPOU3BOJCTBEHHBIX TPOIECCOB C 5 2 i i
MOMOIIBIO TpadUKOB HYHKIIUHA
3.6 | OOpaTHbBIE TPUTOHOMETPHUYECKHE (DYHKITHH 2 2 - -
3.7 | TpuroHoMeTpu4ecKue ypaBHEHHUs 8 6 2 -
3.8 | Tpuronomerpuieckue HEPaBEHCTBA 8 6 2 -
3.9 | Pemienue 3a/1a4 TPUrOHOMETPUHU 6 6 - -
KoutpoJbnas padora 4 - - 4
Hroro: 138 120 14 4
Pa3nenpl AMCUMILTUHBL, U3y4aeMble BO 2 CEMeCTpe
KosuyecTBo 4acoB
Ne Bo B3auMoaeiicTBHH ¢
pas- HaumenoBaHue pa3aeioB Beero DemonaBaTeIeM
e JIK n3 A
4 Hpon33011naﬂ (])ymculm, ee NpMMeHeHne 54 24 30 -
4.1 | MOHOTOHHOCTBH QYHKITUH. DKCTPEMYMBI 6 4 2 -
dbynkumun. ToUku IKCTpeMyMa
4.2 | lonsTHE 0 HEMPEPHIBHOCTH (PYHKIIUU 4 2 2 -
4.3 | [IpousBoaHas GyHKINN 8 4 4 -
4.4 FeOMeTquecxnﬁ CMBICII IPOU3BOTHOM 4 2 2 -
4.5 | ®u3znuecKkuii CMBICT MIPOU3BOJIHON B 6 2 4 -
npodecCHOHANIBHBIX 33a4ax
4.6 | IlpumeHeHue MPOU3BOAHON K HCCIIEOBAHUIO 8 4 4 -
GYHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
4.7 | UccnenoBanue GyHKIUN U TOCTPOEHHUE 6 5 4 -
rpadukoB
4.8 | HaubGomnpIiee 1 HaMeHbIIee 3HAYCHUS 4 2 2 -
(GYHKIIMHM Ha OTpe3Ke
4.9 | HaxoxaeHune ONTHMAalbHOTO pe3yibTara ¢ -
MOMOIIbIO IPOU3BOAHON B IPAKTUUECKUX 4 2 2
3a/a4ax
4.10 | Pemenue 3amay4. [IponsBonHas pyHKINH, ee 4 i 4 -
PUMEHEHHE
5 | llepBooOpa3nasi pyHKIUM, ee IPUMEHEHHUE 18 8 10 -
5.1 | IlepBooOpa3Has GyHKIMH 4 2 2 -
5.2 | [Inomane KPUBOJIMHEHHOW TPATICIIHH. 8 4 4 -
®opmyna HetoTona — JleitOamIa
5.3 | Pemmenue 3a1a4 Ha HaXOXK/ICHUE 6 5 4 -
1epBO0Opa3HO U ee IPUMEHEHUE
6 | Teopusi BepoOSITHOCTEH U CTATUCTHKA 38 18 20 -
6.1 | DeMeHTbI KOMOMHATOPUKH 4 2 2 -
6.2 | Onepanuu Haa COOBITUSMU, HAJ 5 9 4 -
BEPOSTHOCTSIMH. Y CJIOBHAsI BEPOSITHOCTh
6.3 | BeposiTHOCTB B IpoecCHOHATBHBIX 3a7auax 4 2 2 -
6.4 | Cepuu nociieioBaTeIbHBIX UCIBITAHUN 4 2 2 -
6.5 | CiyuaiiHple BETMYMHBI W paclpeleNeHusl. -
Maremarndeckoe O)KHIaHUE CITy4aitHOM 4 2 2

BCJIMYHHBI
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6.6 | 3akon OGonpmux yncen. HenpepriBHbIE
CIIy4alHbIC BEJIMYUHBI (PACIIPEICIICHHS ). 4 2 2
HopmainbHOe pacnipenenienue
6.7 | Pemenue 3a1a4 KOMOMHATOPUKHU, CTATUCTUKU U 5 5 4
TEOPUHU BEPOSTHOCTEH
6.8 | [IpencraBieHne JaHHBIX U OMHCATEIbHAS 9 5 i
CTaTHCTHKA
6.9 | CocraBienue TabIMIl ¥ AUArPAMM HA MPAKTHKE 4 2 2
7 | IIpsiMble ¥ MJIOCKOCTH B MMPOCTPAHCTBE 28 16 12
7.1 | IToBTOopenue naanumeTpuu. OCHOBHBIE 4 5 5
HOHSATHUS CTEPEOMETPHH
7.2 | IlpssmMple © TUIOCKOCTH B  IPOCTPAHCTBE.
[TapayebHOCT ~ MPSAMBIX,  OPSIMOM U 6 4 2
IIOCKOCTH, TNIOCKOCTEH
7.3 | IlepnieHAUKYJISPHOCTD NPSIMBIX U TUIOCKOCTEH 6 4 2
7.4 | Yrapl Mexay OpsMbIMHU U IJIOCKOCTIMU 4 2 2
7.5 | Ilpsimble ¥ TIJIOCKOCTH B MPAKTUYECKUX 3a]1a4ax 4 2 2
7.6 | OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI U X 4 9 9
B3aMMOPACIIOI0KEHUE
8 | MHOrorpaHHHKH M TeJia BpalleHus 36 20 16
8.1 | MHororpaHHUKH 2 2 -
8.2 | Ilpusma. Ilpsimast u mpaBuIbHAS TPU3MBI 2 - 2
8.3 | [Napamrenenune, Kyo 2 - 2
8.4 | Ilupamuna. [IpaBunbpHas nmupamMua. 4 9 9
YcedeHHas nupamMuaa
8.5 | bokoBas u MoHAs MOBEPXHOCTH MPU3MBEI, 9 9 i
TUPAMUJIBI
8.6 | JIsmxkenue B mpocTpancTBe. CHMMETpHSI B 5 5 i
MIPOCTPAHCTBE
8.7 | IlpaBusibHBIC MHOTOTPAaHHHUKH, X CBOWCTBA 2 2 -
8.8 | Cummerpus B npodeccuu. Ceuenus
MHOTOTPaHHUKOB B npodeccunoHaIbHbIX 2 - 2
3a/1a4ax
8.9 | Hummunp, ero cocrapistonue. CeueHne 5 5 i
IWIMHIpA
8.10 | Konyc, ero cocrasisitoniue. CeueHne KoHyca 2 2 -
8.11 | Yceuennslii konyc. CeueHue yCeueHHOTO 5 5 i
KOHYca
8.12. | Illap u cdepa, MX CEUSHHSI 2 2 -
8.13 | Ilonsarue 06 o6bveme Tena. OOBEMbI 5 9 i
MHOTOTPAHHWKOB M TEJI BPAIICHHS
8.14 | O6beMBbI U TUIOINIAIU TOBEPXHOCTEHN MOJOOHBIX 5 i 9
Te
8.15 | KomOuHanmm MHOTOTPAaHHUKOB U TEJ 5 i 9
BpalleHus
8.16 | KomOuHanmm reoMeTpuIecKux Tel Ha 5 i 9
MIPAKTHKE
8.17 | Pemenue 3aqa4. MHOTOTpaHHHUKH | Tela 5 i 2
BpalleHus
9 KoopanHaTel U BEKTOpPBI B IPOCTPAHCTBE 20 8 12
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9.1 | BekTopsl B npocTpancTBe. JlelcTBus ¢ 4 5 5 -
BEKTOPaMHU
9.2 | Koopaunatsl B ipoctpanctse. [Ipocteiinme 6 9 4 -
3a1a4M B KOOPAMHATAX
9.3 HpaKTI/IKO-OplfeHTI/IPOBaHHBIC 3a7a4M Ha 4 5 5 -
KOOPJIMHATHOM MJIOCKOCTH
9.4 | Pemenue 3a1a4 Ha KOOPAMHATHI U BEKTOPHI 6 2 4 -
IIpoMe:xXyTOUHasI aTTeCTAlUS 8 - - 8
Hroro: 202 94 100 8
Bceero: 340 214 114 12
5.3 lIpakTHyecKHe 3aHATHSA
Ne Ne Koxa-Bo
Tema
3aHATHS | pa3aena 4acoB
1. 1.3 Pemenve nmpukiagHeIx 3a1a4 2
2. 2.4 Pemiennie nppallnoOHAIbHBIX YPAaBHEHUHN 1 HEPABEHCTB 2
3. 2.7 Pemennie nokasareabHbIX YPaBHEHHI U HEPABEHCTB 2
4. 2.12 | Pemenue norapuMu4ecKux ypaBHEHHH U HEPABCHCTB 2
5. 3.2 [TpeoOpa3oBaHusi TPUTOHOMETPHUECKUX BBIPAXKEHUH 2
6. 3.7 Perienrie TpUrOHOMETPUUECKUX YPaBHEHUI 2
7. 3.8 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 2
8. 4.1 CoiicTBa u rpaduku 2y1eMeHTApHBIX HYHKIHMN 2
9. 4.2 MeTo 1 MIHTEpBaJIOB JUIsl PEIIEHUs] HEPABEHCTB 2
10. 4.3 Brruncnenmne npou3BOIHON CyMMBI 2
11. 4.3 Bpruncnenue npou3BoIHON NPOU3BEACHUSI U YECTHOTO 2
12. 4.4 YpaBHeHMsI KacaTeJIbHON U HOpMaJIM K rpaguKy QyHKIMU 2
13. 4.5 du3znyeckoe NPUI0KEHNE IPOU3BOTHON 2
14. 45 [IpuMeHeHne Npon3BOIHOM B 3aja4ax 2
15. 4.6 HccnenoBanue GyHKIMH C IOMOUIBIO MEPBOM MPOU3BOIHOM. 2
16. 4.6 HccnenoBanue pyHKIMY C TOMOIIBIO BTOPOH MTPOU3BOIHOM. 2
17. 4.7 Uccnenosanne @pynkuuu. Iloctpoenue rpapuka 2
18. 4.7 Hccnenoanue pyukiuu. Iloctpoenue rpaduka 2
19. 4.8 Haxox1eHne HamTy4niero peleHns B IPUKIaHbIX 3a1a4ax 2
20. 4.9 Penrenue nmpukiaHbIX 3a1a4 2
21. 410 | Iuddepernman GyHKIHHA 2
22. 4.10 Penienrie mpuKkiIagHbIX 3324 2
23. 5.1 BoruncineHus Heonpe1eJIeHHbIX HHTETPAJIOB 2
24, 59 dopmyna Hrrorona—IJleitOHuna JUTSL BBIYMCIICHUS 2
OIpeIeNIEHHOT0 HHTErpaa.
o5 59 HpHMeHez{He WHTETpaia K BEIYUCICHUIO (PU3UICCKUX BETUIUH U 5
TUIOINACH.
26. 5.3 Pemenue npukiIagHbIX 3a7a4 2
27. 53 Penienrie mpuKkiIagHbIX 3324 2
28. 6.1 Perenne KOMOMHATOPHBIX 33124 2
29. 6.2 Penrenne BeposTHOCTHBIX 3324 2
30. 6.2 Penrenne BeposSTHOCTHBIX 33/1a4 COBMECTHO C KOMOMHATOPHKON 2
31 6.3 Pemenue lij(I)eCCI/IOHaHBHBIX 3aJad = Ha  ONpezeieHHue 9
BEPOSITHOCTEH.
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Ne Ne Koi-Bo
Tema
3aHATHS | pa3aesia 4acoB
3 6.4 Pemenue 3alav Ha ompejieneHue BEPOATHOCTE B cepuu 9
UCIIBITAHUHT
33. 6.5 Brluncienne 4ucioBbIX XapaKTEPUCTUK CIyYalHbIX BEJIMYUH 2
34. 6.6 XapaKTepUCTUKU HENPEPBIBHBIX CIyYalHbIX BEJIMYHUH 2
35. 6.7 Pemenne nmpukiaaHbpIx 3a1a4 2
36. 6.7 Pemenue npukiaaHbIX 33729 2
37. 6.9 ITpuMeHeHne CTaTUCTUYECKUX METOJOB JJIsl PEIICHMS 33124 2
38. 7.1 OCHOBHBIE IOHATHS IUIAHUMETPUH U CTEPEOMETPUH 2
39. 7.2 [TapayieIbHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE 2
40. 7.3 ITeprnieHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 2
41, 1.4 3aga4yu 0 TEOPEME O TPEX MEPIEHIUKYIIpax 2
42. 7.5 Pemienune nmpakTUKO-OpMEHTUPOBAHHBIX 3a7a4 2
43. 7.6 ITocTpoenue ceuenuit 2
44, 8.2 ITpusma. Buasl npusm 2
45, 8.3 [Tapamnenenunen. Kyo 2
46. 8.4 [Tupamua. Yceu€HHas nupamuia 2
47. 8.8 ITocTpoeHue ceueHnii MHOrOrpaHHUKOB 2
48. 8.14 Brruucnenne mioniaaei u 00beMoB 2
49, 8.15 | KomOuHamu MHOTOTpaHHUKOB 2
50. 8.16 Pemenre mpukiaaHbpIX 3a1a4 2
51. 8.17 Pemenre nmpukiaaHbpIX 3a1a4y 2
52. 9.1 BekTopsl B IpOCTpaHCTBE 2
53. 9.2 [Tpocreiinme 3a1a4u B KOOpAMHATAX 2
54, 9.2 IIpocreiimue 3a1a4n B KOOpAMHATAX 2
55. 9.3 Peniennie npukiaaHbIX 3a1a4 2
56. 9.4 Pemenue npukiaagHbIx 3aa4 2
o7. 9.4 Pemenue npukiaagHbIx 3a1a4 2
Hroro: 114

6 YueOHO-MeTOAMYECKOE o0eceyeHne TUCHUILINHBI
6.1 Pexomenayemas Jiureparypa

6.1.1 OcHoBHasi IUTEpaTypa
1. 1. boromonoB, H. B. Marematuka: yuyeOHUK Il CpeAHEro MpodecCHOHATIBLHOTO

obpazosanus / H. B. Boromonos, I1. . Camoiinenko. — 6-¢ u3m., mepepad. u gomn. — Mocksa:
NznarensctBo FOpaiit, 2026. — 400 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
21352-2. — Texkcr: anekTpoHHBIM // OOpa3zoBatenbHas miatrgopma IOpaiir [caiir]. — URL:

https://urait.ru/bcode/598473

6.1.2 /lonoJHUTEIbHAA JIUTEPATypa
1. boromonoB, H. B. Maremaruka. 3amaund ¢ pemieHUsSAMH: YYEOHUK I CPETHEro

npodeccuonansHoro obpazosanmst / H. B. boromonoB. — 2-e u3a., uchp. u gon. — Mocksa:
WznatenberBo FOpaiit, 2026. — 755 ¢. — (Ilpodeccuonansroe odpaszosanue). — ISBN 978-5-534-
16211-0. — Tekcr: snexTpoHHBI // OOpazoBarenbHas 1uatdopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/599028

2. Kpewmep, H. IlI. Martemartuka ais KoJiekel: yueOHUK JUIsl CpeaHEro npodecCHoHaIbHOTO
obpazosanwus / H. I1I. Kpemep, O. I'. Koncranturosa, M. H. ®puaman; nox penakumeit H. 111, Kpemepa.
— 12-e wu3n., mepepab. m gom. — MockBa: WznmarensctBo IOpaiit, 2026. — 408 c. —
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(ITpodeccuonansnoe obpasoBanue). — ISBN 978-5-534-17852-4. — Tekcr: »5eKTpoHHBIN //
O6pasosarenbHas wiathopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/583277

3. MareMaruka: y4eOHUK /Jisi CpeJHEro MpodecCHOHATBHOTO OOpa3oBaHHs / TOJI OOMICH
penakiuer O. B. TarapuukoBa. — MockBa: WM3pgarensctBo FOpaiit, 2025. — 450 c. —
(ITpodeccuonansuoe obpasoBanue). — ISBN 978-5-9916-6372-4. — Tekcr: »5eKTpOHHBIN //
O6pasoBarenbHas wiathopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561259

6.1.3 UnTepHeT-pecypchl
1. O6pa3oBarensHas miaardopma FOpait
2. HarmoHnanpsHas 3JeKTpoHHast OMOImoTexa

6.2 IIporpammHoe obecnieueHune, mpodeccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHBIE
CIPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHI

Tun nporpaMMHOro
HaumenoBanue Cxema JIMIIEH3UPOBAHUSA, PEKUM J0CTYIA
odecreyeHus
O6pazoBarenpHas uieH3us ot 26.06.2025 r.
PEJI OC
OnepannoHHast Ha 3 roga s 250 pabounx MecT B paMKax
«CepTudunmpoBaHHasH
cucreMa (11 paboumX CTanmMi) cornamieHus o corpyanuuectse ¢ OO0 «Pen
Codr» Ne 305/06-22V ot 28.06.2022 1.
AJnbTepHaTUBHAS
peanu3anus Cpesl
HUCIIOJIHEHUS WINE Cso0Oognoe I10,
nporpamm Microsoft https://wiki.winehq.org/Licensing
Windows st OC Ha
0aze sipa Linux
] . Cso0Ooganoe I10,
AR LibreOffice https:/libreoffice.org/download/license/
MoitOduc [[IxonbHas nuiIeH3Us 110 10roBOpy No
O6pazoBanue Tr000196894 ot 03.11.2017 1.
Chromium Cso0Ooxanoe I10,
https://www.chromium.org/Home/
WNutepuer-6payzep
Trnexc.Bpayse becnnarnoe I10,
Jleke.bpaysep https://yandex.ru/legal/browser agreement/
Cso0Ooganoe I10,
Mepmanpourpeisatens | VLC https://www.videolan.org/legal.html

7 MaTtepuajnbHO-TeXHUYeCKoe o0ecneyeHue AU CHUIIINHBI

Peanuzanus nporpamMmsl ydeOHONH NUCHUILIMHBI «MaremaTtuka» obecreuynBaeTcs KaOMHETOM
MaTeMaTUKH, OCHAUICHHBIM ayJUTOPHON IOCKOH, yueOHOW MeOenbio (CTOJbl YUEHHYECKUE, CTYJIIbS
YUEHHUYECKHUE), HAIIATHBIMU TOCOOUAMHU, MyIbTUMENIHBIM 000pynoBanueM (ITK ¢ BbIxonoM B ceTh
HHTepHET 1 BO3MOKHOCTBIO Nepeayd HHPOPMAIMHU Ha SKPaH CTAllMOHAPHBIN).
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