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1 Henu u 321241 OCBOEHHUS THCIUTITUHBI

Copep:xanue mporpaMMbl 00111e00pa3oBaTeIbHON AUCHUIUIHHBI «MaTemMaTHKay HalpaBlIeHO Ha
JOCTHIKEHUE PE3yJIbTaTOB ee M3y4deHHs B cooTBeTcTBUU ¢ TpeboBanmsimu OPI'OC COO c¢ ydyerom
npodeccuonanbror HanpaieHHocTH PI'OC CIIO. IIpropuTeTHRIMHU HEIIMH 00y4YEHUsT MaTEMaTHUKE
SIBIISTIOTCS :

- popMHupoOBaHUE IIEHTPAIbHBIX MATEMATHYECKUX MOHATHH (YHCII0, BETUYMHA, T€OMETpUYECKas
¢urypa, mepeMeHHas, BEpPOATHOCTb, (YHKIM), OOECHEUMBAIOIIUX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00y4arOIINXCS;

- MOJBEACHUE O0YYaIOIUXCS Ha JOCTYIMHOM JJISi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTUKH M OKPYXAIOUIero MHpa, MOHMMaHUE MAaTeMaTHKU KaK 4YacTu OOIIed KyJIbTypbl
4eJI0BEUECTBA;

- pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yYaroIuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCJIEIOBATEIbCKIUX YMEHHUH, KPUTHYHOCTH MBIIUICHHUS, HHTEpPEca K HU3YUYCHHUIO
MaTeMaTUKH;

- (opmupoBaHue (QYHKIMOHATBHON MaTEMAaTHYECKOH T'PAaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTUYECKHEe acleKThl B peajbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYEHUU APYTUX TUCIUILINH,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (HOpMyIHpOBaTh WX Ha S3BIKE MaTEeMaTUKUA M
CO3/1aBaTh MaTeMaTUYECKUE MOJENHU, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKUI ammapar JJis pelieHus
NPaKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad, 3a7ad Mpo(ecCHOHATBHON NIeSTeNbHOCTH, HHTEPIPETUPOBATh U
OILICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

2 Mecro gucuuniaunsl B crpykrype IIIICC3
VYyeOHnas quciuiuinHa «MareMaTuka» u3ydaercs Kak oOuieoOpa3oBaTesibHasi TUCLUILUIMHA U3
00s13aTeNIbHBIX YU€OHBIX IPEIMETOB B 00111€00pa30BaTeIbHOM IIUKJIE y4eOHOrO IJIaHa.

3 TpeOoBaHusl K pe3y/IbTaTaM OCBOCHUSI COAEPKAHUSA AU CHUILIHHBI

[Ipouecc wm3ydyeHMs] AMCUMILIMHBI HANpaBieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLIUX
kommereHnuil B cootBeTcTBUH ¢ PI'OC CIIO no maHHOH CHENMUATILHOCTH:

OK 01. Beibupats criocoObI pernieHus 3a1a4 npohecCHOHATEHON I TETFHOCTH TPUMEHHTEITBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK 02. Mcrionb30BaTh COBpEMEHHBIE CPEICTBA IIOMCKA, AaHAITH3a M HHTEPIIPETAIINH HH()OpMaIIH
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTMHU JJIS BBIIOJHEHHUS 3a1a4 NMPo(eCcCUOHANBHOMN NesITeTbHOCTH.

OK 03. IlnanupoBaTh U peaqU30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NIPEIIPUHUMATEIBCKYIO JIEITELHOCTh B MPO(ECCHOHANTBHOM cdepe, UCIO0Nb30BaTh 3HAHUS
0 NMPaBOBOW U (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYyalIHsIX.

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

OK 05. OcymiecTBisATh YyCTHYIO U MMCBbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepaiiuu ¢ y4eToM 0COOEHHOCTEN COLUAIEHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBIATh rpakAaHCKO-MATPUOTHYECKYIO MO3ULHUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPAJIULIMOHHBIX POCCUMCKHUX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEN, B TOM YHCIIE C
Y4€TOM TapMOHHU3AIMH MEXHAI[MOHAJIbHBIX U MEKPEIUTHO3HBIX OTHOIIEHUHN, IPUMEHSTh CTaHIapThI
AHTUKOPPYILIUOHHOIO IOBEIEHUS.

OK 07. ConmelicTBOBAaTh COXPAaHEHHIO OKPYKAIOIICH Cpefbl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa, IPUHIUITEI OEpeRKIIUBOTO MMPOU3BOACTBA, 3(PPEeKTUBHO 1eHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUX.

B pe3ynbraTe 0CBOSHHS IUCHUIUIMHBI O0yYarOUIHIiCs T0IKEH

8naoems:

Bl. meromamm 0Ka3aTenbCTB, JIrOpUTMAMHM pELIEHHUS 3ajad; yMeHue (GopMyIupoBaTh
OIpEEIIEHNUs, aKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B X0€
peleHus 3aaay;

ymemn:
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V1. omepupoBaTh TOHATUSMHU: CTECTNECHb 4YHCIA, Jorapudm dYuCla; yMEHHE BBINOIHSITH
BBIYHMCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHHH CO CTeNEHSIMH U Jiorapudmamu,
npeoOpazoBaHus APOOHO-PAIMOHATEHBIX BBIPAKCHHIA,

V2. onepupoBaTh NOHATUSIMU: pallMOHATBHBIE, HPPAllMOHAIIbHBIC, TOKA3aTEIbHbIE, CTETICHHbIE,
norapuMuYecKre, TPUTOHOMETPUICCKUE YPABHEHHS i HEPABEHCTBA, UX CHCTEMBI,

V3. omnepupoBaTh TOHATHSAMHU: (QYHKIUSA, HENpepbiBHAS  (QYHKIUS, TMPOU3BOJIHAS,
nepBooOpa3Hasi, ONpeIeICHHbI HHTErPal; yMEHNE HAXOUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHH,
HCITOJIB3YSI CITPABOYHBIC MATEPHAIIBI; HCCIICIOBATH B MPOCTEHINX CITydasX GyHKIIUA HA MOHOTOHHOCTb,
HAXOJWTh HAWOOJNBINME W HAUMEHBIINE 3HAYCHUS (QYHKIUH; CTPOUTH TIpaUKU MHOTOUJIICHOB C
MCIIOJIb30BAHKUEM ariapaTa MaTeMaTUYeCKOro aHajan3a; IPUMEHITh IPOU3BOIHYIO MIPU PEIICHUHU 3a7a4
Ha JIBIKEHUE; PEIlaTh MPAKTUKO-OPUEHTUPOBAHHBIC 331a41 Ha HAaNOOIBIIINE K HAUMEHBIIINE 3HAYCHHUSI,
Ha HaXO0XJICHUE MMyTHU, CKOPOCTH U YCKOPEHUS,

V4. onepupoBarh MOHSATUSMU: pallOHANbHAS (YHKIIHS, MMOKa3aTelbHass (DYHKIUS, CTCTICHHAS
byHKMs, Jorapudmudeckas QyHKIUs, TPUTrOHOMETpHIeckue QyHKIMU, 0OpaTHbIE (YHKIIMH; YMECHUE
CTpPOUTH TpauKu H3YYCHHBIX (DYHKIMH, HCIONB30BaTh TpadUKH TPH H3YYCHUHU NPOIECCOB U
3aBHCUMOCTEH, IPHU PEIICHUU 3a/a4y U3 IPYTHX Y4eOHBIX MPEIMETOB W 3ajad U3 peajbHOU >KU3HHU;
BBIpaXXaTh (POPMyJIaMH 3aBUCUMOCTH MEKY BEJIMUUHAMH;

V5. pemaTh TEKCTOBBIE 3aJ1a4d PAa3HbIX TUIIOB (B TOM YKCIIC HA MPOICHTHI, JOJU W YacTH, HA
JBUXKEHHE, pab0Ty, CTOMMOCTh TOBAPOB M yCIIYT, HAJIOTH, 33J]a4d U3 00JIACTH YIPABJICHHUS JIMYHBIMU U
ceMeiHbIMU (PUHAHCAMH); COCTaBISATh BBIPAKCHMS, YPABHEHHUS, HEPABEHCTBA M WX CHCTEMBI IO
YCJIOBHIO 33J1a4H, UCCIIEIOBATH MOJIYYCHHOE PEIICHUE U OLIEHUBATh MIPABAONOA00HOCTh PE3YJIbTATOB;

V6. omepupoBaTh MOHATHAMH: CpenHee apudMeTHYecKoe, MeAuaHa, HauOoJbIIee W
HaMMEHbIIIEEe 3HAYCHMsI, pa3Max, JAUCIEPCUs], CTAaHJAPTHOE OTKIOHEHHE UYMCIOBOTO Habopa; yMEHHE
U3BJIEKATh, HHTEPIPETUPOBATH HHGPOpPMAIMIO, MPEACTABICHHYIO B Tabmuuax, Ha Jguarpammax,
rpadukax, OTpa)karoIIyl0 CBOMCTBA PEATbHBIX MPOIECCOB U SBJICHHM; MPEACTABIATh, HH(OPMALIUIO C
MTOMOIIBIO TAOJUIT ¥ TarpaMM; MCCIEIOBATh CTATUCTUYCCKHE JTAHHBIC, B TOM YHCIIC C IPUMECHCHHUEM
rpaUuecKUX METOIOB U DJIEKTPOHHBIX CPEJICTB;

V7. omnepupoBaTh MOHATUSIMH: CIyY4alHBI ONBIT W CIOy4ailHO€ COOBITHE, BEPOATHOCTH
CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSITHOCTH C MCIOJIb30BAaHUEM TpadUueCKHX METOJIOB;
MPUMEHSTH (OPMYJIIbI CIOKEHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (GaKThl M POPMYIIBI TPU
pelieHun 3a/ay; OIICHWBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMHU
BEJIMUYMHAMHU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIIUX YHCET B MPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUSX;

V8. onepupoBaTh MOHATUAMH: TOUKA, IpsiMasi, IIIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YTOJ,
CKpPEIIMBAIONIMECA MPSIMbIE, MAaPALICTbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXAY MPSMBIMHU, YIOJl MEXAY IPSIMOM MU IMJIOCKOCTBIO, YTrOJI MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PAaCCTOSAHUE MEXAY MPAMBIMHU, PACCTOSHUE MEKIY IUIOCKOCTSIMH; YMEHUE
MCIIONIb30BATh MPU PEUICHUH 3a]1a4 W3YYEHHbIE (PAKThl U TEOPEMBI MJIaHUMETPUHU; YMEHHUE OIEHUBATh
pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

Y9. oneprpoBaTh MOHATHIME: MHOTOTPaHHUK, CEY€HHE MHOTOTPaHHUKA, Ky0, Mapalienenumnes,
npu3Ma, mupamuaa, GUrypa u moBepxXHOCTh BpallleHus, IIWJIMHIIP, KOHYC, Iap, chepa, cedeHus GUurypbl
BpallleHus1, MI0CKOCTh, Kacaromasics chepsl, HUINHAPA, KOHYCa, TUIONIAlb TTOBEPXHOCTH MHUPAMUJIBI,
MpPU3MBI, KOHyCa, ITWIMHApA, TUiomanas chepbl, o0beM Kyba, MPSIMOYTOIBHOTO Mapajuieenumnesa,
MUPAMUJIBI, TIPU3MBI, HWIHHIPA, KOHYCa, [1apa; YMEeHHEe U300pakaTh MHOTOTPAHHUKH U TTOBEPXHOCTH
BpaIleHUs, UX CEUYCHHS OT PYKH, C TTOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMEHUE pacrno3HaBaTb CUMMETPUI0O B MPOCTPAHCTBE; YMEHHME paCIO3HABaTh IPABUIIbHBIE
MHOTOTPaHHUKH;

V10. ymeHue omnepupoBaTh MOHATHSAMH: JBIDKEHHE B IMPOCTPAHCTBE, MONO00HBIE (UTYpHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh OTHOLIEHHE IJIONIAAeH MOBEPXHOCTEH U 00bEMOB MOJOOHBIX (UTYp HpHU
pELIeHUH 33/1a4;

V11. BBUKCIATH TEOMETPUYECKHME BEIMYMHBI (UTMHA, YTroJI, IUIOMIaab, OOBEM, IUIOMIAIb
MOBEPXHOCTH ), UCTIONIb3Ys U3YYEHHBIE (JOPMYIIBI U METO/IBI;



V12. onepupoBaTh MNOHATHAMM: NPSAMOYToJIbHAs CHUCTEMA KOOPAMHAT, KOOPAWHATBHI TOYKH,
BEKTOP, KOOPJAUHATBI BEKTOPA, CKASIPHOE IPOU3BEACHHE, YTOJI MEXIY BEKTOPAMHU, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA HA YMCIIO; HAXOIUTh C TIOMOLIbIO U3YUYEHHBIX (POPMYIT KOOPAMHATHI CEPEIHHBI
OTpe3Ka, pacCTOSIHUE MEKIY JBYMsI TOUKaMU;

V13. BbIOMpaTh MNOAXOINALIMN HW3YYEHHBI METOJ JUIsl pPELIEHUs 3aJayd, pPAcllo3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJEIU B HNPUPOJHBIX U OOIIECTBEHHBIX SBIEHHSX, B
UCKYCCTBE, YMEHUE IMPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MHPOBOHI
MaTEeMaTHYECKON HAYKH.

4 OpFaHI/l3aIII/IOHHO-MeT0)I]/I'leCKI/Ie JaHHbIC JTUCHUIIJIMHBI

OO01LEee KOJIMYECTBO YaCOB AUCHUIUIMHBI cocTasiisieT 340 yacos.

Y4yeOHas HATPY3Ka 00y4alOMIMXCs 1 cemectp 2 cemectp | Bcero

Oobsi3aTesibHast 132 198 330

Jlexruu, ypoku (JIK) 58 78 136

[Tpaktuueckue 3ansatus (I113) 74 120 194

IIpoMe:xyTOUYHAsI aTTecTAIUS 4 6 10

Buja npomexyToYHOM aTTecCTAlMU KonrtposabHasi | Jx3ameH 340
padora

5 Conep:xanue u CTPYKTYpa M CUUNIMHBI
5.1 Conep:xanue pa3iesioB QM CHUNITHAHBI

paifena HaunmenoBanme pazaeia Co;:[epxcaHI/Ie pazacia
1 IloBTOpEeHHe Kypca MaTeMAaTHKH OCHOBHOI IKOJIbI
1.1 | Lenb u 3anaun Llens u 3a7auum MaTeMaTUKU HPU OCBOECHUM CIEIHATIBLHOCTH.
MaTeMaTUKH basoBble  3HaHMA W yMEHMs 1O  MaTeMaTHKe B
IIPY OCBOCHHUH npoecCHOHATIBHON M B TOBCEIHEBHOW  JESTEIbHOCTH.
CIHELUATBHOCTH. MHoXecTBO, oOmepanuyd HaJ MHOXECTBaMH, JUarpammbl
MHoskecTBa 1 JIoTHKa Olinepa-Benna. lcnonb3oBaHne TEOPETUKO-MHOXKECTBEHHOIO

amnmapaTa JJisi OMHCAHUSl PEATbHBIX IMPOIECCOB M SIBJICHUN B
npoecCHOHANBFHOM NIeATENbHOCTH, NMPH PEUICHHH 33434y U3
JIPYTUX JUCIHUILINH

1.2 | Uncna ¥ BEIYMCIEHUS Harypanbnble u nensie uncna. [IpusHaku AENIUMOCTH ILENBIX
yucel. Panuonanbabie yncia. OOBIKHOBEHHBIE U AECATHUYHBIE
IpoOH, TPOIEHTHI, OECKOHEUHbIE MEPUOAMYECKUE JIPOOH.
Apudmerndeckue omnepanuu ¢ parMOHAIBHBIMA YHCIIAMHU,
mpeoOpa3oBaHus YHUCIOBBIX BbIpaxeHHH. JleficTBUTENbHBIC
qHCTIa. PannoHnaneHble W WppalMOHAIBHBIE  YHCIA.
ApudmeTndeckre omepanud ¢ ACHCTBUTEIHHBIMU YHCIAMHU.
[TpubmxEéHHBIC BRIYUCIICHUS, TIPaBUiIa OKPYTJICHUS, TPUKHUIKA
Y OIICHKA PE3YNIbTaTa BHIUYUCICHUMN

1.3 | ToxmecTBa u | ToxaecTBa W TOXIECTBEHHBIE MPEeOOpa3oBaHUs. YpaBHEHHUE,
TOXJIECTBCHHBIE KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHME HEpaBEHCTBA.
npeoOpa3oBaHuUs. Mertonx uHTepBaNIOB. Pemenne nenbix u ApoOHO-parmoOHATBHBIX
YpaBHeHus, yYpaBHEHUH U HepaBeHCTB. lIpuMeHeHHe ypaBHEHUM U
HEpPaBEHCTBA W  HX | HEPABEHCTB K PEIICHHUIO MATEMaTHYECKUX 3a7a4 W 3a1ad W3
CUCTEMBI pa3NUYHbIX o0JacTel HayKu M peaybHOM ku3HU. CUCTEMBI U

COBOKYITHOCTH pAllMOHAJIBHBIX YpAaBHEHUHW W HEPaBEHCTB.




CucreMbl TMHEMHBIX ypaBHEHUN. PelieHne npukiaaHbIx 3a1a4d
C IMTOMOUIBIO CUCTEMbI TMHEWUHBIX YpaBHEHUHN

1.4 | [IpoueHTHbIE [TpumeHenue n1poOei U MPOLEHTOB AJISl PEIEHUs MPUKIATHBIX
BBIYUCIICHUS 3a7a4 U3 Pa3MYHBIX OTpacied 3HAHWU W PEalbHOW JKU3HU.
B npodeccuoHanbHbIX | [IpnbnmkEHHBIE BHIUNCIIEHUS, IPAaBUIIA OKPYTJICHUS], IPUKHUIKA
3a1a4ax U OIEHKa pe3yibraTta BbIYHCICHUN. PasHble crnocoObl
BBIUMCJICHUS NPOLICHTOB. [IpOICHTHBIE  BBIYMCIEHUS B
npodecCHOHANBHBIX 3amadax. [IpuMeHeHHe ypaBHEHHHA U
HEPABEHCTB K DPCIICHUI0 MAaTEMAaTHYECKUX 3alad M 3aJad u3
pa3iauyHbIX 00JacTel HAyKH U PEalIbHOM KU3HU
1.5 | [locnenoBarenbHOCTH [TocnenoBarenbHOCTH, Croco0sbl 3a/laHus
U IIPOTPECCUU nocyeaoBarenbHocTel. MOHOTOHHBIE IIOCJIEI0BATEIBHOCTH.
Apudmernudeckas u reomeTpudeckas mporpeccuu. beckoneuHo
yObIBaromias reometpuueckas nporpeccus. Cymma 0€CKOHEUHO
yObIBaro1eil reomeTpudeckoil nporpeccun. opmyia cIoxKHbIX
npoueHToB. Mcnonp3oBaHME Iporpeccuu  JUisl  pelieHus
pEeaJIbHBIX 3aJ1a4 IPUKJIAJHOTO XapaKTepa
1.6 | ®ynkuuu u rpadpuku @Oynkus, cnocoOwsl 3amanust QyHkimuu. ['paduk  dyHKIHM.
Bzaumuo oOpatabie ¢yHkiuu. OOnacTe OmNpenesneHus u
MHOXecTBO 3HaueHni Qpynkuu. Hymn ¢pynkuuu. [IpomexyTkn
3HAKONOCTOSTHCTBA. YETHBIC M HEUETHBIC PYHKITUN
2 Crenenu u kopHu. CTeneHHas, noka3arejbHas U Jorapupmuyeckas GyHkuus
2.1 | Apudmernueckuii ApudmeTnueckuii KOpeHb HaTypanbHOW creneHu. JlelcTBus ¢
KOpPEHb N—OU CTENEHU apupMeTHYECKUMHU KOPHSIMH N—OM CTENEHU
2.2 | Crenenu. CrangaptHas | CreneHb ¢ LenbIM nokaszareneM. CtanjapTHas ¢opma 3amucH
dopma 3anMcu | IeHCTBUTENbHOrO yucia. Mcnonp3oBanue noaxoasaueil Gopmbl
JEHCTBUTENBHOTO YNCIA | 3allMCH ACHCTBUTEIBHBIX YHMCEN JUIS PEIICHUS NPAKTUYECKUX
3aja4 M IpencTaBieHus JaHHbIX. CTeneHb ¢ palioOHaIbHBIM
MIOKAa3aTeJIEeM. CaoiicTBa CTETICHH. [TpeoOpa3oBanue
BBIPQXEHHUM, COJEp)KallMX CTENEHH C  PalUOHAIBHBIM
MIOKa3aTeIeM
2.3 | CrenenHast QyHKIHS CrenenHast pyHKIIHS C HATypaJIbHBIM U II€JIbIM IToKa3aTeneM. Eé
cBoiicTBa 1 rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENEeHU
2.4 | UppanuoHanbHble Pemenne nppalnoHaJbHBIX YpaBHEHUN U HEPABEHCTB
ypaBHEHUS
Y HEPaBEHCTBA
2.5 | [Ipumenenue  cBoiicTB | Miconb30BaHHE CBOMCTB CTENEHHON (YHKIWU TPH pEIICHUH
CTEeNeHHON (YHKIUU YpaBHEHUI U HEPABEHCTB
2.6 | IlokazarempHas [Toka3zarenpHas GyHKIHA, €€ CBOMCTBA U rpaduK
byHKIHS,
€€ CBOICTBA
2.7 | IlokazaTtenbHbIe IToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA
ypaBHEHUS
Y HEPAaBEHCTBA
2.8 | [Ipumenenue  cBoiicTB | PemeHne moOKazaTeNbHBIX YpaBHEHHH W IMOKa3aTEeIbHBIX
10oKa3aTeabHON (YHKIMHU | HEpAaBEeHCTB
2.9 | Jlorapupm ymcna. | Jlorapudm uncna. JlecATHUHBIN U HATYypaIbHBIN JOrapudMbl
JlecsaTuaHbIN u
HaTypaJbHbII
Jorapupmbl
2.10 | CgoiictBa norapudmoB | [IpeoOGpa3zoBanne BEIpaKEHHI, COAEPIKANTUX JIOTapU(PMBI
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2.11 | Jlorapudmuueckas Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK
GyHKIIHSI, €€ CBOHCTBA
2.12 | Jlorapudmuueckue Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
ypaBHEHHUS U
HEPABEHCTBA
2.13 | Jlorapudwmsl B npupone u | [lpumenenne norapudma. Mcropust pa3BUTHS MaTEeMaTUKH.
TEXHUKE Jlorapudmuueckas cnupans B npupone. Ee maremaTndeckue
cBorictBa.  Mcmonws3oBanue  rpadukoB  QYHKOMA IS
UCCIIEIOBaHMsI  NPOLIECCOB U 3aBUCHMOCTEH, KOTOpBIE
BO3HUKAIOT [IPU PELICHUH 33124 U3 PA3JIMYHbIX 00JIaCcTel HaAyKu
Y pEaJbHOU KU3HU
2.14 | IIpumenenue Pemenue norapupmMudeckux ypaBHEHHI U HEPABCHCTB
JOrapu(pMOB K PELICHUIO
3ajad
3 OcHoBbl Tpuronomerpuu. Tpuronomerpuueckue GyHkuuu
3.1 | OcHoBsl Tpuronomerpun | CHHYC, KOCHHYC M TQHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC,
apKKOCHHYC, apKTaHI'€HC YK CIIOBOTO apryMeHTa.
Tpuronomerpuueckas OKPY’KHOCTb, OIIpeJICJICHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
3.2 | OcHOBHEBIC [TpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPa)KCHUI.
TPUTOHOMETPUUYECKHE OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
TOK/IECTBA
3.3 | [lepuoauueckue Oynkius. Ilepuoguueckue ¢yHkuuu. TpuroHomerpuueckue
(GYHKIHH. (GyHKIMH, UX CBOWCTBA U rpapuKu
Tpuronomerpudeckue
byHKUIHUM
3.4 | IIpeobpazoBanue Cxarue u pacTshkeHHe TIpadUKOB TPUTOHOMETPUUYECKHX
rpadukoB GyHKIHIA.
TPUTOHOMETPUUECKHUX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHI
byHKIMMA
3.5 | Omnucanue Vcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (YHKIMHA B
IIPOU3BOJICTBEHHBIX npodeccuoHanbHBIX  3amavax. Mcnonb3oBaHue —rpaduKoOB
IPOIIECCOB C IOMOIIBIO | GYHKUMH Ui MCCIEI0BaHMs TPOLECCOB U 3aBUCHUMOCTEH,
rpadukoB QpyHKUINN KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3334 U3 APYTrUX Yy4eOHBIX
JUCLUIUIMH U pealbHON KU3HU
3.6 | OGparHble Obparuble  ¢yHkiuu. OOpaTHble  TPUTOHOMETPUYECKHE
TPUTOHOMETPUYECKHUE ¢ynkun. Mx cBoiictBa u rpaduku
byHKIIMHN
3.7 | TpuronomeTpuyecKue Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
YpaBHEHHUS
3.8 | TpuronomerpuuecKue IIpuMepsl  TPUTOHOMETPUYECKHME HEpaBEHCTBAa. PemnieHue
HEPABEHCTBA IIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB B TOM YHCIE C
MCII0JIb30BaHUEM CBOMCTB (DYHKIUMN
3.9 | Pemenue 3a1au TpuronomeTpruuecKkue BbIpaXKEHUsI, ypPaBHEHUS U HEPABEHCTBA
TPUTOHOMETPHUHU
4 IIpousBoaHas (PYHKINH, ¢ IPUMEHEHHE
4.1 | MOHOTOHHOCTh [IpoMexXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBl H
¢GyHKIMU. DKCTpeMyMbl | MUHUMYMbI (yHKIIMU. Hambonbliiee 1 HauMeHblllee 3HAUEHUE
GyHKIHIH. Touku | pyHKIMU HA IPOMEXKYTKE
DKCTpEMyMa
4.2 | Ilonstue HenpepriBable QyHkuuu. MeToj HHTEpBalOB ISl pelICHUsS

HEPaBEHCTB




0 HETPEPHIBHOCTH
byHKIUH
4.3 | IlpousBognas pyakiuu | [IpowsBognas  ¢ynkumu.  [Ipom3BomHble  3JI€MEHTapHBIX
byakumii. DopMynIbl HAXOXJICHUS IPOU3BOJHOM CYMMBI,
IIPOU3BEICHUS U YaCTHOT'O
4.4 | I'eomeTpuyeckuid cMbIcH | ['eoMeTpudecKkuil CMBICI MPOU3BOAHON (YHKIUU — YIIIOBOM
MIPOU3BOTHOM KOX(p(UIMEHT KacaTeNIbHONH K rpaduKy (QYHKIHH B TOYKE.
YpaBHeHHe KacaTelnbHOU K rpaduky G yHKIUU
45 | Ouznueckuii cMbIC | Pu3HUECKHit (MexaHUYeCKuit) CMBICIT MIPOM3BOTHOM.
IIPOU3BOJHOM IIpuMeHeHHe TIPOM3BOAHOM [UIl  OINpPEHCIICHHS CKOPOCTH
B IpodecCHOoHANBHBIX | MpoLiecca, 3aJaHHOT0 (GOPMYIION UK rpapuKoM
3a/a4ax
4.6 | [Ipumenenue Bospacranue u yosiBanue GyHKIHUN, COOTBETCTBUE BO3pACTAHUS
IIPOU3BOJHOM U yObiBaHUs (YHKIMHM 3HaKy Npou3BogHOU. [Ipumenenue
K UCCJIETIOBAHUIO | TPOU3BOJHON K MCCIENOBAaHUIO (DYHKIMHA HA MOHOTOHHOCThH U
byHKIUI KCTPEMYMBI
HA MOHOTOHHOCTb U
DKCTPEMYMBI
4.7 | UccnenoBanue GpyHKUuN | AITOpUTM UcCieqoBaHus QYHKIUN U MOCTPOCHHUS ee rpaduka c
U TIOCTPOEHHUE TPaUKOB | TOMOIIBIO TPOU3BOAHOM. [locTpoeHne rpad kOB MHOTOYJICHOB
C HCIONIB30BaHHMEM alapara MaTeMaTUYecKOro aHallu3a.
HcTopusi pa3BUTHSI MAaTEMaTUYECKOIO aHAIN3a
4.8 | Haubonbuiee u | Haxoxnenne HaumOOJbIIEro U HAaWMEHBIIETO  3HAYEHUSA
HauMeHblllee 3HaueHus | QyHKUuMM Ha orpe3ke. llpuMeHeHue mnpous3BOAHON JuId
(GyHKIIMHM Ha OTpe3Ke HAXOXJICHUS HAWIY4IIero peHIeHHs B MPUKIATHBIX 3ajayax,
JUIS OTIpEZICTICHUsI CKOPOCTH TpoIiecca, 3aJaHHoro (hopMynon
WK TpapUKOM
49 Haxoxnenmne [TpuknagHeie 3a7a4M, B TOM YUCJIE COLIMATBbHO-D)KOHOMHYECKOTO
ONTUMAJILHOTO U (u3Mueckoro XxapakTtepa, HX peIIeHHEe CpeICTBAMU
pe3ynbTara ¢ MOMOIIBI0 | MAaTEMAaTUYECKOT0 aHaIn3a
MIPOU3BOJHOMN B
MPAKTHYECKHX 3a7a4ax
4.10 | Pemenue 3agad. | udpdepenuupoBanue ¢ynkuuidi. MccnenoBanue ¢yHKumMid c
[IpousBogHas (QyHKIMH, | TOMOLIBI0  Ipou3BogHOW. Haumbonpiiee u  HauMeHbllee
ee IPUMEHEHUe 3Ha4YeHus1 GYHKLUUHU
5 IlepBooOpa3nasi pyHKIUM, ee IPUMEHEHUE
5.1 | IlepBoobOpa3nas [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
byHKIIMHN
5.2 | [Inomans Pemenue 3agay Ha NpUMEHEHUE WHTETrpayia JUIsl BBIYUCICHUS
KPUBOJIMHEHHOMN (bu3nUeCKrUX BETUYMH U TUIOIAAeH
Tpanenuu. Popmyna
Herorona — Jleiibaumna
5.3 | Pemenwue 3amau [TepBooOpasHast u HHTETpaI
Ha HaXO0XJIeHHE
nepBooOpa3HoOn
U €€ IPUMEHEHHE
6 Teopusi BeposiTHOCTel U CTATHCTHKA
6.1 | DnemeHTHI KomOunatopHoe mpaBuiao yMHOXeHHsA. IlepecTaHOBKM U
KOMOMHATOPUKH ¢akropuan. Yucno coueranuid. TpeyronmbHuk Ilackans.
dopmyna bunoma HproToHa
6.2 | Omepanuu Haj CrnyyaliHble 3KCIEpUMEHTHI (ONBITHI) M CIIydalHble COOBITHS.

COOBITHSIMH,

DnemMeHTapHbIe COOBITUSL (MCX0/bI). BEeposITHOCTh CIy4aiftHOTO




10

Haa BCPOATHOCTSAMMU.
VYcioBHast BEpOATHOCTh

coObiTHs. bBau30ocTh 4YacTOTBI M BEPOATHOCTU  COOBITHIA.
Ciy4ailHble OIIBITBI C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMHU
coObiTUsIMH.  BeposTHOCTH ~ cOOBITMH B OmBITax ¢
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH CcOOBITUSMH. Onepanuu
HaJ COOBITHSIMU: repeceveHue, 00BbEIMHEHHC,
MIPOTHUBOIIOJIOXKHBIE cOOBITUS. Jmarpammer Diinepa. dopmyna
CJIO’KEHHUSI BEPOATHOCTEH. Y CIIOBHASI BEPOSATHOCTb. Y MHOXKCHHUE
BeposATHOCTe. JlepeBo ciiyyaiiHoro skcnepuMeHnta. @opmyna
1oJIHOM BepositHOCTH. He3aBucumbie coObITHS

6.3 | BeposarHocth Bbruucnenne BeposiTHOCTEH C  MCIOJIb30BaHUEM  (hopMmyl
B IPOeCCHOHATBHBIX KoMOMHaTopukd.  OLEHKa  BEpOATHOCTH  COOBITHA B
3aja4ax npodeccuOHaAIbHON JIESATEIBHOCTH. Pemenue

npodeCCHOHATBHBIX 3314 Ha BEPOSTHOCTh COOBITHS

6.4 | Cepun bunapHbBIi CitydaiiHbBIA ONBIT (MCHIBITAHUE), YCTIEX W Heyadya.
MOCJIEI0BATEIbHBIX He3zaBucumele ucnpitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 710
VCIIBITAHUI nepsoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHysum

6.5 | Ciyuaituble BenuuuHbl | CnyyaiiHas ~ BenmuuMHa.  PacrpeneneHue  BepoOATHOCTEH.
W pacupenecHHUs. Hwnarpamma pacnpenenenusd. [Ipumepsl pacnpenesieHuii, B TOM
Maremarnueckoe yucie, TreoMeTpuuyeckoe M OumHOMuanbHoe. YucioBble
0’KMJIAHHE CIIy4aliHOU XapaKkTEPUCTUKHU  CIyYalHBIX BEIMYMH: MaTEMaTH4YECKOE
BEJIMYUHBI OKHUJAHUE, TUCIIEPCHs U CTaHAAapTHOE OTKJIOHeHue. [Ipumepsl

IPUMEHEHHUS MaTeMaTU4YeCKOro OXHJaHHSA, B TOM 4HCIE B
3aJa4ax U3 MOBCEAHEBHOW KM3HU. MaTeMaTuuecKoe OKuAaHue
OMHapHOM citydaiiHOW BesJIMYMHBI. MaTreMaTHuecKoe OXKHUIaHue
CyMMBI CIy4allHbIX BEJIMYMH. MareMaTH4ecKoe OXUIaHHE U
Jucrepceus reOMETPUUYECKOTO U OMHOMMAIILHOTO
pacrpeeneHuin

6.6 | 3akoH OONBIINX YHCEI 3akoH OOJNBIIMX YHCENl U €ro pojb B HayKe, NpUpOJE U
HernpepsiBHbIE obmectBe. BpiOopounblii MeTtox wuccnenoBaHuid. I[Ipumepsl
CIIy4aifHble BEIMYMHBI HENPEPBIBHBIX CIy4yallHBIX BeNMYMH. DYHKIHSA IJIOTHOCTH
(pactipenenenus). pacnpezeneHus. PaBHOMEpHOE paclpeiesieHUe U ero CBOMCTBaA.
HopmansHoe ITonsiTHE O HOPMAIBLHOM pPACHpPEACIICHUN
pacnpeneseHne

6.7 | Pemenue 3amau OnemeHTbl KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITHSL.
KOMOWHATOPUKH, CrnoxeHue 1 yMHOKEHUE BEPOSATHOCTEN
CTaTHUCTUKH U TEOPUHU
BEPOSATHOCTEN

6.8 | [IpencraBnenue nannubix | [IpencraBieHre MaHHBIX C TIOMOINBIO TaOJWI[ M JAHATPAMM.
Y OIIHACATENbHAS Cpennee  apudmernyeckoe, MeAMaHa, HaubOonblee U
CTaTHCTHKA HauMEHbIlIee 3HAueHus, pasMmax, JTUCHepCus, CTaHAapTHOE

OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.9 | CocraBnenue TabmuII [lepBuunas 00paboTKa CTATUCTUYECKUX NaHHBIX. ['paduueckoe
U IMarpaMMm Ha uX mnpencrasieHue. HaxoxaeHne cpenHHUX XapaKTEpHUCTHK,
MpaKTHKE Ha0JI0/1aeMBbIX TaHHBIX. [[pMeHeHre CTaTHCTHYECKUX METO/I0B

JUIs pelieHus npodecCHOHATIbHBIX 331a4
7 [IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

7.1 | [loBTOpeHue OcHoBHBIE  (UTYpBI, (aKTBl H TEOPEMbl IUIAHUMETPHH.
IUTAHUMETPHH. OcHOBHBIE MIOHATHUS CTepeoMeTpHH. Touka, mpsMasi, INIOCKOCTb,
OcHOBHBIE IOHATHSA npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHU
CTEepEOMETPUH CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2 | IIpsiMble U TIOCKOCTH B3aumHOe  pacnosnokeHwe ~ NpsAMBIX B IPOCTPAHCTBE:

NEPCCCKAIMNECH, TAPAJIJICIBHBIC U CKPCHIMBAOIIHUECS ITPAMBEIC.
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B IIPOCTPAHCTBE.
[TapannenbHOCTD
IPSMBIX, IPSIMOHN U
IUIOCKOCTH, IIJIOCKOCTEN

[TapajuienbHOCTh MNpPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuieIbHbIe IPSMbIE B IPOCTPAHCTBE, NMAPATIIETBHOCTD TPEX
NPSIMBIX, MapajUIeIbBHOCTh MPSIMOM M TJIOCKOCTH. YTIBI C
COHANpPABJICHHBIMA CTOPOHAMH, YroJ MEXAY MpSAMBIMA B
npocrtpaHcTBe. [lapajuieIbHOCTh TIOCKOCTEW: MapajlIeIbHbIE
IJIOCKOCTH, CBOMCTBA NapajlieNIbHBIX II0cKocTel. [IpocTeiiue
MPOCTPAHCTBEHHBIE (UTYPHl Ha IUIOCKOCTH: TeTpa’ap, Kyo,
napajuieJenunes], IOCTPOCHUE CEYEHUN

7.3 | [lepneHaAuKyISIPHOCTH [lepnenauKyISIpPHOCTD IpsIMOM u IIJIOCKOCTH:
IPSIMBIX NEPIECHIUKYJIIPHBIE IpsIMBIE B INPOCTPAHCTBE, IPSIMBIC
U IJIOCKOCTEH NapajulebHble U NEPHEHAUKYJSIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH IIPAMOM U INIOCKOCTH, TEOPEMA O MPSIMOU
MEPIECHINKYIISIPHON MJIIOCKOCTH
7.4 | Yruel MeXIy OpIMBIMH | YTJIBl B IPOCTPAHCTBE: Yrod MEXAY HPSIMOH M IUIOCKOCTBIO,
U TUIOCKOCTSIMH JIBYTPaHHbIA YroOJI, JIMHEMHBIA yroja JABYIPAHHOTO YIJIA.
IlepneHauKyNIAp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO IJIOCKOCTH, MPOEKIIHS
¢burypel Ha IUIOCKOCTb. IleprneHAuKyIIpHOCTh IIOCKOCTEH:
IIPU3HAK NEPHEHAMKYJIIPHOCTH ABYX IIOockocTedl. Teopema o
TpEX NEPIEeHIUKYIIIpax
7.5 | IIpsiMble U IIIOCKOCTH PacniosioskeHne npsMbIX U IUIOCKOCTEM B OKPY’KAIOLIEM MHpE
B [IPAKTHUYECKUX 3aJa4ax | (Ipupoje, HCKYCCTBE, apXUTEKType, TeXHUKe). Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 33144
7.6 | OcHOBHEBIC B3auMHOe pacnosiokeHue NOpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBEHHBIE npocrtpancTse. [loctpoenune ceuenuit
burypsi u ux
B3aUMOPACIIOTIOKEHHE
8 MHOrorpaHHUKH M TeJIa BPALLCHUS
8.1 | MHororpaHHUKU ITonsTue MHOT'OTpaHHHKA, OCHOBHBIE 3JIEMEHTBI
MHOT'OI'DAHHUKA, BBINYKJIBIE W HEBBITYKJIbIE MHOIOTPaHHUKH;
pa3BEPTKAa MHOTOTPaHHMKA
8.2 | IIpusma. [Ipsimas | IIpu3ma: n-yronpHas npu3Ma; IPaHU U OCHOBAHUS IPU3MBIL;
Y TIPaBUJIbHAS TIPU3MBI npsMasi 1 HaKJIOHHAs IPU3Mbl; OOKOBas U MOJIHAsl TOBEPXHOCTh
pU3MBbL. DeMeHThl Ipu3Mbl. [IpaBunbpHas npusma
8.3 | [Mapamnenenunen, kyo [Tapajutenenunesn, NpPsAMOYTOJIBHBIA IMapajuUICIICIIANIE] U €r0
cBoricTBa. Ky6. Ceuenue kyOa, mapasuienenumne/ia
8.4 | [lupamupa. IlpaBunbHas | [lupamMuga: n-yroiapHas mnHMpamMujia, TPpaHM U OCHOBaHHE
nupaMujia. YceueHHas | mupaMujibl; OOKOBass W IIOJIHAs IOBEPXHOCTb IUPAMUIBL;
MpaMuIa IIpaBWIbHAsg U yceY€HHas NUpaMuja. DJIEMEHTHl NHUPaMHJBL.
Brruncienne 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHau,
YTJIbI
8.5 BoxoBas Hu noHas | [Tnomans OOKOBOW TOBEPXHOCTH U TOJHOW IMOBEPXHOCTH
MOBEPXHOCTh  MPHU3MBI, | IPSIMOM MPU3MBI, IUIOIIAAb OCHOBaHMH, Teopema o OOKOBOI
MAPAMUIBI MOBEpXHOCTH  mpsMoi  mpusmbl.  [lnomane  OokoBoif
IIOBEPXHOCTHU U ITOBEPXHOCTHU MIPABUIILHON NTUPaMUBbI, TEOPEMA
0 MIoNaAx OOKOBOW MOBEPXHOCTH YCEUEHHON MHUpPaMUJIb
8.6 | JIpmkeHue B | /IBmkenue B mnpoctpaHcTBe. CHMMETpUST B MPOCTPAHCTBE:
IIPOCTPAHCTBE. CUMMETpUSl OTHOCHUTEIIBHO TOYKHM, MpPSAMOM, IUIOCKOCTH.
Cummetpust B | DJI€MEHTHl CHMMETPHUH B MUPAMUIAX, TAPAJUIEIICTIUIIEIAX

IPOCTPAHCTBE
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8.7 | lIpaBunbHBIC [TonsiTHE MPaBUILHOTO MHOTOTPAHHUKA; TIPABHIIbHAS IPU3Ma U
MHOTOTPaHHUKH, UX | MpaBUJIbHAS MUPAMUAA; MIPaBUIIbHAS TPEYTOJIbHASI MUpaMHUIa U
CBOMCTBa IIpaBWIbHBIN TeTpa’ap; KyO. IlperncraBieHue o INpaBUIIBHBIX

MHOTOTPaHHHUKaX: OKTa’JIp, AOJAEKa’Ap U UKocadIp. JBIKeHue
B IPOCTPAHCTBE. OJEMEHThl CHUMMETPHUH B MPABUIBHBIX
MHOTOTpaHHHKAaX

8.8 | Cummerpus B | CuMMeTpusi B TpUPOJE, apXHUTEKType, TEXHUKE, B ObITYy, B
npodeccun. Ceuenus | npodeccun. Mcnonp3oBaHue IBUKEHHH B MPOCTPAHCTBE MU
MHOTOI'PaHHHKOB pemieHny npodeccuoHanbHBIX 3agad. CedeHus MpU3MBI U
B mpodeccuoHanbHbIX | nupamuabl. [locTpoeHne cedeHnit MHOrOrpaHHUKOB, HCIIONb3YS
3a7a4ax METO/I CJIEA0B. BhINIONIHEHNE BBIHOCHBIX TUIOCKUX YEPTEKEN U3

PUCYHKOB TIPOCTBIX OO0BEMHBIX (uUryp (BUI CBEpXy, COOKY,
CHU3Y)

8.9 | Humunnp, ero | Llununnpuueckas MOBEPXHOCTb, oOpasymoiue
COCTABJISIOIIHE. IUIMHAPUYECKOW  TOBEPXHOCTH, OCh  IMJIMHIPHYECKOU
Ceuenue uunuHapa noBepxHocTU. LunuHap: ocHoBaHusi U OOKOBasi MOBEPXHOCTD,

00pa3yromas U 0Ch; IIOMIAAL OOKOBOW U MOJHON TOBEPXHOCTH.
N3o00paxeHne NUIUHAPA Ha IIOCKOCTU. Pa3BEépTKa nuamuHIpa.
Ceuenust mwmHApa (TIOCKOCTHIO, MapajuICIbHOW — WJTU
NEPIEeHIUKYISIPHOM OCH IMIUHAPA)

8.10 | Konyec, ero | Konnyeckass  moBepXHOCTb,  0Opasymomue  KOHUYECKOU
COCTABJISIOIIHE. MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOW IOBEPXHOCTH.
Ceuenue koHyca Konyc: ocHoBanue u BeplinHa, 00pa3yromias U OCbh; IUIONIAb

OOKOBOI1 U MOJIHOM MOBEPXHOCTH

8.11 | YceueHnsiit KOHYC. | YCceu€HHbII KOHyc: oOpasyloliue U BBICOTA; OCHOBAaHUS H
Ceuyenne  yceueHHOro | OOKOBasi MOBEPXHOCTh. M300pakeHHMe KOHyca Ha IIOCKOCTH.
KOHYcCa Pazgéprka  koHyca.  CeueHuss  KoHyca  (IUIOCKOCTBIO,

MapasuieIbHONM OCHOBAHUIO, U TNIOCKOCTBIO, MTPOXOIAIICH Yepe3
BEPIINHY)

8.12. |Illap w cdepa, wux | Cdepau map: HeHTP, paanycC, TUAMETP; TUIOIIAIH TTOBEPXHOCTH

CeUeHHs cheprl. BsaummHoe pacnonoxeHue cdepbl MU IMIOCKOCTH;
KacatelibHasl TWIOCKOCTh K cepe. M3o0paxkenue cdepsl, mapa
Ha mockocTu. CedeHus mapa

8.13 | [lomsatne 06 oObeme | [lonsTHE 00 00BEME. OCHOBHBIE CBOWCTBA 00BEMOB Tel. O0bEM
Tena. OObembl | mUpaMuAbl, NPU3MBI LHWIMHApPA, KoHyca. OO0BEM ImIapa u
MHOTOTPAaHHUKOB W Tell | TUIOIaab chepsl
BpallleHus

8.14 | Oovemsr u turomanu | [lomoGHble Tema B mpocTpaHcTBe. COOTHOUICHHS MEXIY
HOBEPXHOCTEH IUIOIIASIMU MOBEPXHOCTEHN
IMOAOOHBIX TEI 1 00bEMaMH TOJOOHBIX TEJ

8.15 | KomOunanuu MHororpaHHuUK, onucaHHbIi okojo cdepsl. Chepa, BucaHHas
MHOTOTPAaHHHKOB W TeJl | B MHOTOTPAaHHMK WJIM B TeJO BpalleHWs. MHOTOTpPaHHUK,
BpallleHus BIIMCAHHBIN B TEJIO BpaLLICHHSI

8.16 | KomOunammu Hcnonp3oBaHne KOMOMHAIMA  MHOTOIPDAaHHUKOB U Tell
TreOMETPUYECKUX TeNl Ha | BPalllCHHUs Ha MPAKTHKE
PaKTHKE

8.17 | Pemenue 3a1ad. | Beluncienne BenmuuMH ([UIMHA, YTOJN, O0BEM, ILIOMAdb
MHOTOrpaHHUKH ¥ Tella | TOBEPXHOCTH) TEOMETPUIECKUX (PHUTYp, UCTIOIB3Ysl N3yUIEeHHBIE
BpalIeHHUs (bOpMYIIBI U METOBI

9 KoopinHaThl U BeKTOPHI B IPOCTPAHCTBE




13

9.1 | BekTopsl B | Bektop Ha mnockoctu M B mpocTpaHcTBe. (CioKeHuEe WU
npocTpaHcTBe. [[elicTBUS | BBIMUTAHUE BEKTOPOB. YMHOXKEHME BEKTOpa Ha YHUCIO.
C BEKTOpaMu Pa3znoxenne BekTopa mo TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno napamnenenunena. PemreHune 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPABUJI JCUCTBUI C BEKTOpaMU
9.2 | Koopaunatsl B | [IpsimoyronbHass cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopaunarsl Bektopa. IIpocreiimme 3amayn B KOOpAMHATAX.
IIpocreiimne 3a1aun | Yroa Mexay Bekropamu. CKalsipHOE MPOU3BEIECHHE BEKTOPOB.
B KOOpJMHATax Bbruncnenue yrioB MeXAy MNpSAMBIMM M IUIOCKOCTSIMU.
KoopannatHO-BEKTOpPHBII METOJ npu pereHnn
reOMETPUYECKUX 3a1a4
9.3 | IlpakTuko- Koopaunathass 1miockocTh. BblunciieHMEe  pacCTOSIHUA U
OPUEHTHUPOBAHHBIE IUIOMIAZIE HA KOOPAMHATHOM IIocKocTh. KosimuecTBeHHBIE
3a/1a4u Ha | pacyeTsl
KOOPIAWHATHOM
IJIOCKOCTH
9.4 | Pemenne 3amau  Ha | KoopauHaTHO-BEKTOPHBIMA METOJ npu pereHnun
KOOPJIMHATHI reOMEeTpUYeCKuX 3ajnad. PemeHwe 3amad, CBSA3aHHBIX C
U BEKTOPBI MPUMEHEHUEM TPAaBWJI JIEUCTBUM C BEKTOpaMH. 3agadyu
IUIAHUMETPUU U CTEPEOMETPUU U METObI UX PEIICHUS

5.2 CTpykTypa AUCHUNIMHBI

Paznensl guciumuinebl, n3ydaemsie B 1 ceMectpe

KosingyecTBo yacoB
Ne Bo B3aumopneiictBuu ¢
pas- HaumenoBaHue pa3nenos Beero mperosiaBaTenem
e JIK 13 A
1 IloBTOpEHNE Kypca MaTeMAaTHKH OCHOBHOM
LKOIbI 32 18 14 -
1.1 | Lenb 1 3a7a4un MaTeMaTHKH IIPH OCBOCHUH 5 5 i i
CHEeNHUATBHOCTA. MHOKECTBA U JIOTHKA
1.2 | Yucna ¥ BEIYUCIICHUS 8 4 4 -
1.3 | ToxxaecTBa M TOXKIECTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUS, HEPABEHCTBA U 8 4 4 -
UX CUCTEMBI
1.4 | [IpolieHTHBIE BEIYUCIICHHUS B 4 5 2 i
npodecCHOHATBHBIX 3a/1auax
1.5 | IlocrnenoBaTenbHOCTH M MPOTPECCUN 4 2 2 -
1.6 | ®yskiun u rpaduxu 6 4 2 -
2 | Crenenu u kopuu. CTeneHHas,
NOKAa3aTeJbHas H JIorapugMuuecKas 50 22 36 -
GyHkums
2.1 | ApudmeTrnueckuili KOpeHb N—Oi CTENEHU 4 2 2 -
2.2 CTE:HeHH. CrangaptHas popma 3amucu 4 5 5 i
JCUCTBUTCIIBHOI'O YHUCjia
2.3 | Crenennas QyHKIHs 4 2 - -
2.4 | UppaunoHaabHble YpaBHEHUS 8 5 4 )
Y HEpaBEHCTBA
2.5 | IlpuMeHeHHEe CBOMCTB CTENEHHON (PYHKITUH 2 - 2 -
2.6 | Iloka3zarenpHast GYHKITHS, €€ CBOMCTBA 4 2 2 -
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2.7 | Iloka3arenbHble ypaBHEHHS 8 5 4 )
¥l HEPaBEHCTBA
2.8 | [Ipumenenue CBOWCTB MOKa3aTeJIbHOMN 4 i 2 i
byHKIIUN
2.9 | Jlorapudm uncna. JlecITHIHBIN 1 HATYPaTbHBINA 6 5 4 i
Jorapugpmsl
2.10 | CpoiicTBa JiorapudmMoB 8 2 4 -
2.11 | Jlorapudmuyeckas GyHKIHsI, €€ CBOMCTBA 4 2 2 -
2.12 | JlorapudMuyeckne ypaBHEHUS U HEPAaBEHCTBA 10 4 4 -
2.13 | JlorapudMbl B TPUPOJE M TEXHUKE 2 - 2 -
2.14 | Ilpumenenue 4 i 2 i
jorapu(MoB K pelieHuto 3a1au
3 | OcHoBBI TPUTOHOMETPHUH. 50 18 24 i
Tpuronomerpuyeckue GyHKuuu
3.1 | OCHOBBI TPUTOHOMETPHH 4 2 2 -
3.2 | OCHOBHbIE TPUTOHOMETPUYECKHE TOXKISCTBA 8 4 4 -
3.3 | llepuonnueckue GyHKIUH. 6 4 9 i
Tpuronomerpuyeckue GyHKIHH
3.4 | IlpeobpazoBanue rpaduKoB 4 5 9 i
TPUTOHOMETPHUECKUX (DYHKIIHIA
3.5 | Onucanue MPOU3BOJCTBEHHBIX TPOIECCOB C 5 i 9 i
MOMOIIBIO TPapUKOB (PYHKITHIA
3.6 | O6paTHbBIEe TPUTOHOMETPUYECKHE PYHKIIMU 4 2 2 -
3.7 | TpuroHoMeTpudecKne ypaBHEHHUS 8 2 4 -
3.8 | Tpuronomerpuyeckue HEPABEHCTBA 8 2 4 -
3.9 | Pemenue 3a1a4 TPUTOHOMETPUHN 6 - 2 -
KonTposbHasi padora 4 - - 4
Hmoco: 136 58 74 4
Pa3nensl AMCUMIITUHBL, U3yYaeMbIe BO 2 CEMECTpe
KonnuecTBo yacos
Ne Bo B3anMonelicTBuH ¢
pasz- HaumenoBanue pa3aenon Beero npenojaBaTenem
Aena JIK 13 TIA
4 IIpousBoanas ¢pyHKIUM, ee IPUMEHEHUE 46 16 30 -
4.1 | MOHOTOHHOCTH (YHKIIMH. DKCTPEMYMBbI 4 5 2 -
dbyskmn. Todkn sKcTpeMyMa
4.2 | TlonsTre 0 HEMPEPHIBHOCTH (DYHKITUN 4 2 2 -
4.3 | IIpousBonaHas GyHKIIUU 6 2 4 -
4.4 | 'eoMeTpUIECKUN CMBICI IPOU3BOTHOM 4 2 2 -
4.5 | ®OuznyecKuit CMBICI MTPOU3BOIHOM B 6 5 4 -
poheCCHOHAIBHBIX 3a]1a9ax
4.6 | [IpumeHeHHne TPOU3BOTHON K UCCIIETIOBAHUIO 6 5 4 -
(GYHKITMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
4.7 | UccnenoBanue pyHKIUH U OCTPOCHHE 6 5 4 -
rpadukoB
4.8 | HaubGonbIiee u HaMEHbIIIEE 3HAYCHHUS 4 5 2 -
(GYHKIIMHM Ha OTpe3Ke
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4.9 | HaxoxaeHue onTUMaIbHOTO pe3yIbTara C
TTOMOIIIbIO TPOU3BOAHON B MPAKTHUECKUX 2 - 2
3ajauax
4.10 | Pemenue 3anau. [IponsBoanas Gpynkmuu, ee 4 i 4
IPUMEHECHHE
5 | IlepBooOpa3Hasi QyHKIMH, ee IPUMEHEHHE 20 8 12
5.1 | IlepBooOpa3Has GyHKIIMH 4 2 2
5.2 | Ilnomans KpUBOJIMHEHHOW TPATICIIHH. 10 4 6
®dopmyna Herotona — JleliOnuma
5.3 | Peurenue 3a1a4 Ha HAXOXKACHUE 5 5 4
11epBo0OPa3HOil U ee MPUMEHEHHE
6 | Teopusi BepOSATHOCTEI U CTATUCTHKA 34 14 20
6.1 | DnemMeHTh KOMOMHATOPHUKHU 4 2 2
6.2 | Onepanuu HaJ COOBITHSMHU, HAT 6 5 4
BEPOSITHOCTSIMU. Y CJIOBHAsI BEPOSITHOCTb
6.3 | BeposaTHocTh B mpodeccroHaIbHBIX 3a/1adax 2 - 2
6.4 | Cepun nocieoBaTeIbHBIX UCIBITAHUN 4 2 2
6.5 | CiyuailHble BEIMYMHBI M  paclpesieleHusl.
Matematuueckoe — OXHJAHHE  CIydalHOM 4 2 2
BEJIMYMHbI
6.6 | 3axon OGonpmux uncen. HermpepriBHBIE
CIIy4aiiHbIe BEIMYUHBI (pacIpeIeIeHUs). 4 2 2
HopmMmanbeHoe pacnipenenenne
6.7 | Pemenue 3aa4 KOMOMHATOPUKH, CTATUCTUKU U 4 5 9
TEOPHUH BEPOATHOCTEH
6.8 | [IpencraBneHue JaHHBIX M OMMCATENIbHAsS 9 i 9
CTaTUCTHKA
6.9 | CocraBieHue TabIUI] ¥ JUarpamMM Ha MPaKTHKE 4 2 2
7 | IlpsiMble U IVIOCKOCTH B MPOCTPAHCTBE 28 12 16
7.1 | IloBropenue miaanHuMeTpuu. OCHOBHBIE 4 5 5
MIOHATUS CTEPEOMETPHH
7.2 |IlpsiMple ® TUIOCKOCTH B  IPOCTPAHCTBE.
[lapamnenpHOCTH  MOpPAMBIX,  NPAMOM W 6 2 4
TIIOCKOCTH, TNIOCKOCTEH
7.3 | llepneHAMKYISIPHOCTh MPSIMBIX U TNIOCKOCTEH 4 2 2
7.4 | Yrael MeXay NpSIMbIMH U IIJIOCKOCTAMU 4 2 2
7.5 | IIpsimble ¥ IJIOCKOCTH B MPAKTHUECKUX 3a7adax 6 2 4
7.6 | OcHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI U UX 4 5 9
B3aMMOPACIIONI0KECHUE
8 | MHOrorpaHHMKH M TeJia BpallleHus 52 22 30
8.1 | MHororpaHHUKH 2 2 -
8.2 | Ilpusma. [IpsiMasi 1 npaBUIIbHAs IPU3MBI 4 2 2
8.3 | IMapamtenenumnen, Kyo 2 - 2
8.4 | Ilupamuna. [lpaBunbHas nupamuaa. Y ceueHHas 4 5 5
UpaMuIa
8.5 | bokoBas 1 mosHast MOBEPXHOCTb MPU3MBI, 4 5 9
MTUPAMUIBI
8.6 | [Bmwxenue B nmpocTpaHcTBe. CHMMETpHS B 4 5 5
IPOCTPAHCTBE
8.7 | IlpaBriibHBIE MHOTOTPAHHUKH, MIX CBOHWCTBA 2 2 -
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8.8 | Cummerpus B npodeccuu. Ceuenust -
MHOTOTPaHHUKOB B npo¢eCCuOHATBHBIX 2 - 2
3ajauax
8.9 | Hwmmnnp, ero cocrapisroniue. CeueHue 4 5 5 -
IMHAPA
8.10 | Konyc, ero cocrasisitoniie. CeyeHne KoHyca 4 2 2 -
8.11 | Yceuennsiit konyc. CeyeHHE YCEUYECHHOTO 4 5 9 -
KOHYyca
8.12. | llap u cdepa, Ux ceyeHUs 4 2 2 -
8.13 | Ilonsarue 06 oobeme Tena. OObEMBI 4 9 5 -
MHOT'OI'PaHHHUKOB U T€JI BpaIlleHUs!
8.14 | O6beMbI U IOl TTOBEPXHOCTEH MOTO0HBIX 9 i 5 -
Tel
8.15 | KomOuHaMyu MHOTOTPAaHHUKOB U TEJ 9 i 2 -
BpaLlCHUS
8.16 | KomOMHaNMK TeOMETPUICCKUX TET Ha 9 i 2 -
IIPAKTUKE
8.17 | Pemenwne 3aga4. MHOTOIpaHHUKH U Tea 9 i 9 -
BpAILCHHS
9 KoopanHaTtel M BeKTOpPbI B IPOCTPAHCTBE 18 6 12 -
9.1 | Bekropsl B mpocTpaHcTBe. JlelcTBust ¢ 4 2 5 -
BEKTOpaMHU
9.2 | Koopaunatsl B mpoctpanctse. [Ipocreiimme 6 5 4 -
3aJ]auu B KOOpJMHATAX
9.3 | [IpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4X HA 9 i 9 -
KOOPAMHATHOH MJIOCKOCTU
9.4 | Pemenue 33124 Ha KOOPAWHATHI H BEKTOPHI 6 2 4 -
IIpome:kyTOUHAs aTTeCTANMSA 6 - - 6
Hmoeo: 204 78 120 6
Bceero: 340 136 194 10
5.3 [IpakTuyeckue 3aHATHSA
Ne Ne Kou-Bo
3aHATHSA pa3aejaa Tema yacoB
1. 1.2 ApudmeTrueckue onepanuy ¢ YuciIaMu 2
2. 1.2 [TpuGnrxEHHBIE BEIYMCIICHUS M ITPABHIIA OKPYTIICHHSI 2
3. 1.3 Pemenne ypaBHeHUI U HEPABEHCTB 2
4. 1.3 Pemenne npuknanspix 3agad ¢ nomoisio CJIY 2
S. 1.4 [IpolieHTHBIE BEIYMCIEHHS B TPOPECCHOHANBHBIX 3a/1a4ax 2
6. 1.5 Hcnonb30BaHne Nporpeccuy B NPUKIIAIHBIX 3a7a4ax 2
7. 1.6 [IpeoOpa3oBanus HaJl GYHKUUSAMHU U UX IrpadUKaMH 2
8. 2.1 JlelicTBYsI ¢ KOpHSIMU 2
9. 2.2 [IpeoOpa3oBaHue BbIpaxeHH, COAEPKAIUX CTENEHU 2
10. 2.4 Pemenne uppannoHalbHbIX YpaBHEHUN 2
11. 2.4 Pemenne nppanroHaJIbHBIX HEPABEHCTB 2
12. 2.5 Vcnonp3oBaHue CBOMCTB CTENEHHOM (PyHKINH 2
13. 2.6 [TpeoOpa3oBanus rpaduka moxkazaTeaIbHONH QYHKIIUH 2
14. 2.7 Pemenne nokasarenbHbIX ypaBHEHUI 2
15. 2.7 Pemenue nokasareabHbIX HEPABEHCTB 2
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Ne Ne Kou-Bo
3aHATHSA pas3aejaa Tema yacoB
16. 2.8 Vcnonp30BaHue CBOMCTB MOKa3aTeIbHON (YHKIUU 2
17. 2.9 Boruncnenue u cpaBHeHHe Jorapu@mMoB 2
18. 2.9 Brrunciienue u cpaBHeHHE JOraprupmMoB 2
19. 2.10 | IIpeoOpa3oBanus torapuMUIECKUX BBIPAKCHUN 2
20. 2.10 | IlpeobpazoBanus sorapupMUIecKuX BbIPAKEHUN 2
21. 2.11 [Ipeobpa3zoBanus gorapumuueckoil GyHKIHH 2
22. 2.12 Pemenue norapudpMuuecknx ypaBHEHUN 2
23. 2.12 | Pemenue norapu()MUUECKUX HEPABEHCTB 2
24, 2.13 | 3agaum ¢ npuMeHeHueM Jorapupma 2
25. 2.14 | Pemenue norapuMu4ecKux ypaBHCHU U HEPABEHCTB 2
2. 31 Bblunciienuss ~ TPUTOHOMETPUYECKMX  (YHKIUMH  YHCIIOBBIX 2
apryMeHTOB
27. 3.2 ITpeoOpazoBaHus TPUTOHOMETPUUYECKHIX BBIPAKCHUI 2
28. 3.2 [TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKCHUN 2
29. 3.3 [TpeobOpazoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITUI 2
30. 3.4 IIpeobpa3oBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIMIA 2
31. 3.5 Hcnonb3oBanue rpad)ikoB TPUTOHOMETPUUYECKUX (PYHKIIUN 2
32. 3.6 I'padyku 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKITHIA 2
33. 3.7 Penrenue npocTeimmx TPUrOHOMETPUYECKUX YPABHEHUH 2
34. 3.7 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUN 2
35. 3.8 Pemienyie TpUroHOMETpUYECKUX HEPABEHCTB 2
36. 3.8 Perrenne TpUroHOMETPHUUECKUX HEPABEHCTB 2
37. 3.9 PelreHne TpUroHoOMeTpUYECKUX YpaBHEHU U HEPABEHCTB 2
38. 4.1 CaoiicTBa U rpaduku 1eMeHTapHbIX QYHKIMH 2
39. 4.2 MeTo MHTEpBAJIOB [UIsl PEIICHHs HEPABEHCTB 2
40. 4.3 Boruncnenue npon3BoAHON CyMMBI 2
41. 4.3 Beruncnenue npon3BoIHON IPOU3BECHUS U YECTHOTO 2
42. 4.4 YpaBHeHUs KacaTeJIbHOW U HOPMaJIH K rpaduKy GyHKIMU 2
43. 4.5 Puznyeckoe NPUJIOKEHNE IPOU3BOIHON 2
44, 4.5 [IpuMeHeHne MPOU3BOIHOM B 3a1a4ax 2
45. 4.6 HccnenoBanne QyHKIMH ¢ TOMOIIbIO IEPBON TPOU3BOTHOM. 2
46. 4.6 HccnenoBanue QyHKIMH C TOMOILIbIO BTOPOH MPOU3BOTHOM. 2
47. 4.7 HccnenoBanue ¢pyakuuu. Iloctpoenue rpaduxa 2
48. 4.7 WccnenoBanune pynkuuu. [locrpoenue rpaduka 2
49. 4.8 HaxosxaeHne HauTydIero peeHus B MPUKJIAJIHbIX 3a1a4ax 2
50. 4.9 Pemmenuie mpukagHbIx 3a1a4 2
51, 410 | Iuddepenunan pyHKIUU 2
52. 410 Pemenne npukiiaaHpIx 3amaq 2
53. 5.1 Boruncnenus HeonpeieJIeHHbIX HHTErpajioB 2
54. 52 ®opmyna Herorona—IJleiiOHMIa 17151 BEIYUCIIEHUS OTIPEIEIIEHHOTO 5
WHTETpaja.
55 5 HpHMeHeE{I/Ie MHTErpaja K BBIYMCICHUIO (PU3MUYECKUX BEITUYUH U 9
TUTOIIAICH.
56. 5.2 [IpuMeHeHNe HHTETPAJIOB B 3a7ja4ax 2
57. 5.3 Pemenne npukiaiHpIx 3ama4 2
58. 5.3 Pemenune nmpukia HbIX 3370249 2
59. 6.1 Perienne KOMOMHATOPHBIX 3324 2
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Ne Ne Koua-Bo
3aHATUA pas3aejaa Tema yacoB
60. 6.2 Penienue BepoATHOCTHBIX 3a7a4 2
61. 6.2 Pemennie BeposITHOCTHBIX 3a7ja4 COBMECTHO ¢ KOMOMHATOPHKOM
62 6.3 Pemenue vaO(l)eCCI/IOHaJIBHBIX 3alady = Ha  OIpEJeJICHHE
BEPOSTHOCTEH.
63. 6.4 Pemenue 3a1a4y Ha onpe/iesieHue BEPOSATHOCTEN B CEpUN UCIIBITAHUN
64. 6.5 BrruncnieHne YucioBhIX XapaKTePUCTHK CIIy9alHbIX BEJTHYNH
65. 6.6 XapaKkTepUCTUKU HEMPEPBIBHBIX CIyYailHBIX BEJIMYUH
66. 6.7 Pemenne npukiiaiHpIx 3ama4
67. 6.8 Pemenne npukiiaiHpIx 3ama4
68. 6.9 [IpuMeHeHnre cTaTUCTUYECKUX METOIOB JIJIs pelIeHUs 3a]1a4
69. 7.1 OCHOBHBIE NOHTHS TUIAHUMETPUH U CTEPEOMETPUH
70. 7.2 [TapamiensHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
71. 7.2 [TapamiensHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
72. 7.3 [TepneHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
73. 7.4 3aauu o TeopeMe O TpeX NEePIEeHIUKYIsIpax
74. 7.5 Pemennie npakTHKO-OpPUEHTUPOBAHHBIX 3a/1a4
75. 7.5 Pemenue npakTuKo-OpueHTUPOBAHHBIX 3a/1a4
76. 7.6 [TocTpoenue ceuenunii

77. 8.2 [Ipusma. Buasl npusm
78. 8.3 [Tapannenenunen. Ky6

NININDINININDININDINDINDINDINININDINDINDINDINDINDININDINDINDINININDINDINDININININDINDINDIND| N N

79. 8.4 [Mupamua. Yceu€nnas nupamuaa
80. 8.5 Brruncnenust ToBepXHOCTEH MUPaMUIBI M IIPU3MBI
81. 8.6 Pemenue 3amay Ha IBYDKEHHE
82. 8.8 IlocTpoeHne ceueHnii MHOTOrpaHHUKOB
83. 8.9 Ceuenus B HIMIIMHAPE
84. 8.10 | Ceuenust KoHYyCa
85. 8.11 | CeyeHus yce4eHHOro KOHyca
86. 8.12 | Ceuenus mapa u cepsl
87. 8.13 Brruncienus o0beMoB
88. 8.14 Brruucienue miomaneii 1 00LeMoB
89. 8.15 | KomOuHanmm MHOTOTPaHHUKOB
90. 8.16 Pemenne npukiiaHbIX 3a1a4y
91. 8.17 Pemenne npukiiaHbIx 3a1a4
92. 9.1 BekTopsl B ipocTpaHCTBE
93. 9.2 [Tpocreiimme 3aja4u B KOOPIMHATAX
94. 9.2 [Ipocreiimune 3agaun B KOOpANMHATaX
95. 9.3 Pemienne npukiiaHbIX 3a1a4
96. 9.4 Pemenne npukiiaaHpIx 3amaq
97. 9.4 Pemenne npukiiaaHpIx 3amaq
Hroro: 194

6 YueOHO-MeTOAHMYECKOE O0eceueHrne JUCIHMILIHHEI
6.1 Pekomenayemasi iuTepatrypa

6.1.1 OcHoBHAasi IMTEepaTypa
1. 1. boromonoB, H. B. Maremaruka: y4eOHHMK JUIsi CpeaHEro MpodeccruoHaIbHOTO
obpazoBanust / H. B. boromomnos, I1. M. Camoiinenko. — 6-¢ u3x., mepepadb. u gon. — Mockaa:
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WznatenscrBo FOpaiit, 2026. — 400 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
21352-2. — Tekct: anextponHsld // OOpaszoBarenbHas mmiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/598473

6.1.2 /lonoJHUTEIbHAA JIUTEPATypa
1. boromonoB, H. B. Maremaruka. 3amaud ¢ peUICHUSAMH: YYEOHUK I CPETHETO

npodeccuonanbHoro obpazosanus / H. B. boromonoB. — 2-e¢ u3a., ucnp. u gon. — Mocksa:
MznarensctBo IOpaiit, 2026. — 755 c¢. — (Ilpodeccnonansuoe obpazoBanne). — ISBN 978-5-534-
16211-0. — Texkct: anekrponnbii // OOpa3oBartenbHas twiarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/599028

2. Kpewmep, H. I1I. MaremaTuka ajsi KOJUISIKEH: y4eOHUK JIJIsi CpeTHET0 PO eCCUOHATBLHOTO
obpazosanus / H. I11. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; nox penakuueit H. 111, Kpemepa.
— 12-e wu3n., mepepab. m gom. — MockBa: WzmarensctBo IOpaiit, 2026. — 408 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-17852-4. — TekcT: »aeKTpoHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/583277

3. MareMartuka: yuyeOHHK Al CpedHero npodeccuoHaNbHOro oOpa3oBaHus / TOJ OOIIeH
penakmueit O. B. TarapuukoBa. — Mocksa: M3marensctBo [Opaiit, 2025. — 450 c¢. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-9916-6372-4. — TekcT: saeKTpOoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561259

6.1.3 UnTepHeT-pecypchl
1. Ob6pazoBarenbHas mwiargopma FOpaiit
2. HatmonasnbHast 35IeKTpoHHas: OMOIMoTeKa

6.2 IlporpammHoe oGecnieyeHue, npodeccuoHaNbHbIe 0a3bl JAHHBIX M HH(OPMAIIMOHHbIE
CIIPaBOYHbIE CHCTeMbI COBPeMEeHHbIX HH(OPMALIMOHHBIX TeXHOJIOTHii

Tun nporpaMmMHoOro
HaumenoBaHue CxeMa JIMIIEH3UPOBAHMS, PEKUM J0CTYyNa
obecrneyeHus
PEJT OC OobpazoBarenbHas auieHs3us ot 26.06.2025 r.
OnepanroHHast Ha 3 roga s 250 pabounx MeCT B paMKax
cucreMa «Cep THq)HHHpOBaHHai{» cornameHus o corpyanuyectse ¢ OO0 «Pen
(11 pabomX CTaHIMH) | (41 N0 305/06-22V ot 28.06.2022 -
AJbpTepHaTUBHAs
peanu3aius Cpesl
MCTIOIHEHHS WINE CBO6OZ[H_0? H_O, _ _
nporpamm Microsoft https://wiki.winehq.org/Licensing
Windows nns OC Ha
6ase siapa Linux
. . CsobOoganoe I10,
OducHBiii naker LibreOffice https://libreoffice.org/download/license/
MoitOduc [[IxonbHas nUIIeH3Us IO 10roBOpy No
O6pa3zoBanue Tr000196894 ot 03.11.2017 r.
WNurterpupoBanHas . CsobOognoe I10,
cpena pa3paboTKu Code::Blocks http://www.codeblocks.org/license
IIPOrPaMMHOI0 Cob6oanoe I10,
obecrniedeHus NetBeans IDE https://netbeans.org/about/legal/index.html
Texcrossiii penakrop | Notepad++ gli(;(soor);me IO, https:/motepad-plus-



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/

Tun nporpaMmMHoOro

obecmedenns HaunmenoBanue CxeMa JIUICH3UPOBAHUSA, PEKUM J0CTYyIIA
CsobOoguoe I10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium CsobOoguoe I10,
https://www.chromium.org/Home/
WNurtepuer-6paysep
Srzexe. Bpavae becnaarnoe 110,
JICKE.DPaysep https://yandex.ru/legal/browser agreement/
CsobOoguoe I10,
Memuanpourprisarens | VLC https://www.videolan.org/legal.html
CsobOoguoe I10,
Cucrema yrpaBlieHHUS PostgreSQL https://www.postgresql.org/about/licence/
0a3zamMu JaHHBIX Becnnatuoe I10,
MySQL https://www.mysgl.com/about/legal/
ApxuBarop P7Zip Csobonnoe I10,

https://sourceforge.net/projects/p7zip

7 MaTtepuajibHO-TeXHUYECKOe odecriedeHne TUCIUTNINHBI

Peanuzanus mporpamMmbl yueOHOW NUCHHUILTHHBI «MaTemaTtuka» obecredynBaeTcs KaOMHETOM
MaTeMaTHKH, OCHAILEHHBIM ayJUTOPHOM JOCKOW, yuyeOHOH MeOenbio (CTONbl YYEHHUYECKHE, CTYJIbs
YUEHUYECKUE), HATJSAHBIMU OCOOUAMHU, MyIbTUMeIUHHBIM 000pynoBanueM (IIK ¢ BbIxogoMm B cethb

HuTepHeT 1 BO3MOXKHOCTBIO Mepeiauu HHPOPMAIMH Ha SKPaH CTAllMOHAPHBIN).
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