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PaGouas mporpamma yuebnou muctumuael  OJ[.07  «MATEMATUKA»
pa3paboTaHa Ha OCHOBE:

- 3akoHa PO ot 29 nekabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepannmny;

- OenepalibHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccuoOHaIbHOTO 00pa3oBanus 1o crneruaabHoctd  35.02.05 Arponomus
(ITpuka3 Munmnpocserienus: Poccuunt Ne 657 ot 23 Hosiops 2020 1.);

- Ilpukaz MunucrepctBa mnpocBemieHuss Poccuiickoii @enepaunn Ne 796 or
01.09.22 r. «O BHeceHUM U3MeHEeHU# B penepanbHbie 00pa3oBaTeIbHbIE CTAHAAPTHI
CpeaHero npogecCHOHaATBHOTO 00pa30BaHU;

- ®enepanbHOro TrOCYIapCTBEHHOIO 00pa30BaTEBHOIO CTaHJIApTa CpPEIHEro
o0miero 00pa3oBaHUsl YTBEPXKIEHHOTO MPHUKa30oM MuHHCTEpPCTBa 00pa3oBaHUS U
Hayku Poccutickoit ®enepannu ot 17 mas 2012 1. Ne 413;

- IIpuka3za MunucrepctBa npocseuiennss PO or 12 asrycra 2022 r. Ne 732 «O
BHECCHMHM W3MEHEHUU B (denepalbHbId TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIApT  CpeaHero  oOmero  oOpa3oBaHMs,  YTBEPXKIEHHBIM  IPUKa30M
MunucrepctBa 0obpazoBanus u Hayku Poccuiickoit ®deneparnuu ot 17 mas 2012 r.
Ne 413x;

- [Tpukaza MunuctepctBa npocsenieHust Poccuiickoit @eaeparuu ot 24.08.2022 Ne
762 «O06 yrBepxnenuu [lopsiaka opraHu3anuu 1 OCyIIECTBICHHUS 00pa3oBaTeIbHON
JEATEIbHOCTH MO 00pa3oBaTENbHBIM MPOrpaMMaM CPEIHEro Mpo(ecCHOHATBLHOrO
o0pazoBaHUsD;

-+ [Ipuka3za MunucrepctBa npocsemenus Poccun ot 23.11.2022 Ne 1014 «O06
yTBEPKJIEHUN (enepanbHO 00pa3oBaTeIbHOM NPOrpaMMbl CPEIHETO OOIIEero
o0pazoBaHuUs;

- TOpuMepHOM pabouedl mporpaMMbl  00I€00pa30BaTENbHOM  JTUCUUILIUHBI
«Matemaruka» (0a30BbIii ypOBeHb) ISl MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmszanuii (omoOpeHo Ha 3acemanuu Ilemarormdeckoro cosera ®I'BOY IO
WPIIO nportokomaom Ne6/2025 ot «18» anpesst 2025 roaa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI YYEBHOM
JANCHUIIJINHBI

1.1 O6aacTs npuMeHeHus padoyeil MporpaMmbl

PabGouass mporpamma yuebnoi aucturumabel OJ[.07 «Matematuka» sBisieTcs
4acThl0O OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl B paMKax TMOJTOTOBKH
CIIelManucToB cpeanero 3seHa 1o crenuaibHoct CIIO 35.02.05 ArpoHomusa Ha
0a3e OCHOBHOTO 00111eT0 00pa30BaHUs.

1.2 MecTo y4yeOHOH JUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl:
VYueOnas mucruruimHa OJ[.07 «Marematuka» BXOIUT B 00I1€00pa3oBaTeIbHBIN
UK ©  SABIAETCA 00sA3aTeNbHBIM 0a30BBIM MPEIMETOM U3  00s3aTeNbHOMN
npeaMeTHon obnactu «MatemaTtuka u napopmatukay OI'OC COO.

1.3. Heau u 3agayu y4eOHOW IMCHMILIMHBI, TPeOOBAHMS K pe3yJbTaTam
OCBOCHUS JUCHUIIHHBI:

[IpuopureTHBIMU 1EISIMU O0yUEHUSI MaTEeMaTHKE Ha 0a30BOM YPOBHE SIBJISIFOTCS:

- (opmMupOBaHHME IEHTPAIbHBIX MATEMATHYECKUX MOHSATUN (YMCIO, BEIUYHMHA,
reoMeTpuueckas (urypa, nepeMeHHas, BEpOATHOCTb, QYHKIHS), 00eCIeUNBAIOIINX
IPEEMCTBEHHOCTb M MEPCHEKTUBHOCTh  MaTeMaTH4YeCKoro  oOpa3oBaHUs
00yyJarommxcs;

- ToJBeJeHHE OOYy4YaroIMXCsl Ha JOCTYINHOM I HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAIOLIEr0 MHUpPa, MOHHMMAaHUE MATEMAaTUKH Kak
4acTH OOLIEH KyJIbTYypbl YEJIOBEUECTBA;

- pa3BUTHE WHTEUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEW OOydaroumxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX  yYMEHUH, KPUTUYHOCTH
MBIIUICHUS, UHTEpPECa K U3YUEHUIO MAaTEMATHUKU;

- (QopmupoBanue (yHKIMOHAJIBHOM MaTeMaTHYECKOM TIpaMOTHOCTU: YMEHUs
pacno3HaBaTh MaTEMaTUUYECKUE ACMIEKThl B PEaIbHBIX KU3HEHHBIX CUTYALUSIX U MPU
U3YYCHUHU JAPYTUX JUCUUIUIMH, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX HA SI3bIKE MAaTEMATHKW U CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
OPUMEHSTh OCBOCHHBIM MaTEeMaTUYECKUM amnmapar g pEeleHus MpPaKTHUKO-
OPHUEHTUPOBAHHBIX 3ajaad, 3a/1a4y npo¢ecCuOHaTBbHON NEeATEIbHOCTH,
UHTEPIPETUPOBATH U OLIEHUBATH MTOJTYYEHHbBIE PE3YIIbTATHI.

OcBoeHune Kypca AMCHUIUIMHEBI «MaTeMaTuka» MpeAnoaracT peleHue CiIeayomux
3ajga4:

- (hopMupoBaHKE MPEACTABICHUS 00 UIIEIX U METOAaX MAaTEMaTUKH; O MaTeMaTHKe
KaK YHUBEpPCAJbHOM fA3BIKE HAYKH, CPEACTBE MOJCIMPOBAHUSA SIBJICHUH W
POLIECCOB;

- J1aTh BO3MOXXHOCTb OBJIQJICHUS SA3BIKOM MAaT€MAaTHKHM B YCTHOM M MHUCbMEHHOU
dbopme, MaTeMaTUYECKUMH 3HAHUSMH U YMEHUSIMU, HEOOXOAUMBIMU JIJISI U3YUYEHHUSI
Y OCBOCHHUSI U30paHHOM CIEMAILHOCTH Ha COBPEMEHHOM YPOBHE;  pa3BUBATH
JOTUYECKOE  MBIIUIEHUE, AITOPUTMHYECKYIO KYJIbTYpYy, HPOCTPAHCTBEHHOE
BOOOpa)KEHUE, MaTeMAaTUYECKO€  MBIIUIEHHE W HUHTYMIHIO, TBOPYECKHE
CIIOCOOHOCTH, HEOOXOIUMBIE 711 TPOAOIKEHUS CaMOCTOATEIbHON NESTEIbHOCTH B
o0JacTH MaTeMaTHKd ¢ €€ TMPUIOoKEeHW B Oyaymed mnpodeccrnoHaaIbHOMN
NEeSATENbHOCTH;

- BOCIIUTHIBATh CPEACTBAMHU MATEMATUKH KYJbTYpbl JINYHOCTH YEPE3 3HAKOMCTBO C



HWCTOPUEN PAa3BUTHUA MATEMATHKH, 3BOJIOLUUEH MATEMATHYECKUX HJIEH; NOHUMAHUSA
3HAYMMOCTH MAaTEMATHKH JIJI1 HAYYHO-TEXHUUYECKOTO Mporpecca.

OcBoeHHME coaepkaHUsl Y4YeOHOH JHUCIUILUTHMHBI

O4.07 «Marematuka»

oOecrnieunBaeT JOCTHIXKCHHC 06yanOH1HMHCH CIICOAYIOIIUX pe3y/ibmamaoe:

Ilnanupyemble pe3yjbTaThl OCBOEHHSI 001Ie00pa30BaTEIbHON THUCIMILINHBLI B
cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

Kon n HauMeHoBanmne
(popMupyembIix
KOMIIeTeHIIMH

IlnanupyemMble pe3yJbTaThl 00yUeHHs

Oomue

I[ncumumﬂapnme

OK 01 Beibupars
CIOCOOBI PELICHUS
3a1a4
npodecCHOHAIbHON
JeSITeIIbHOCTH
NPUMEHHUTEIHHO

K Pa3JInYHBIM
KOHTEKCTaM

- JIP27 roTOBHOCTB K TpYAy,
OCO3HAHUE LEHHOCTHU
MacTepcTBa, Tpy10ito0ue;

- JIP28 roToBHOCTH K aKTUBHOM
JIeATEIbHOCTH TEXHOJIOTUYECKOMN
U COIIMAIbHOW HAIPaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHLHO
BBIIIOJIHSTH TAKYIO
JIeSTeTLHOCTB;

- JIP29 untepec K pa3iuyHbIM
cdepam npodeccrnoHaTBHON
JIeATEIbHOCTH,

OBjaieHUe YHHUBEPCAJIbLHBIMH
Y4eOHBbIMH MO3HABATEIbHBIMH
AeCTBUAMMU:

a) 0a30Bble JOrHYeCcKHe
AeMCTBUA:

- MP35 camocrosTensHO
dbopMynupoBaTh U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 ycranaBnuBarthb
CYIIIECTBEHHBIN NMPU3HAK UITH
OCHOBaHWUS ISl CPAaBHEHMS,
Kiaccuukanuu u 0600IICHUS;
- MP7 onpenenars nenu
JIeTeTLHOCTH, 3a71aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTHKCHHS;

- MP8 BbIABIATH
3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- MP9 BHOCHUTB KOPPEKTUBHI B
JIesTeTbHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB
EJISIM, OTICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- MP10 pa3BuBath KpeaTuBHOE

- [1P61 BnameTs MeTOOAMUA
JI0Ka3aTeNbCTB, aITOPUTMaMU
pelIeHns 3a/1a4; YMEHUE
(bopMyIUpOBaTh ONPEICIICHHUS,
aKCUOMBI U TEOPEMBI, IPUMEHSATH
UX, IPOBOJUTH JOKA3aTEJIbHbIE
pacCyXJIeHHs B XOJI€ PELICHUS
3ajauy;

- [IPG2 ymeTs onepupoBaTh
MOHSTHUSIMU: CTEIIEHb YKCIIa,
Jorapudm ymucia; yMeHue
BBITOJIHAThH BBIYUCIIEHUE 3HAYEHUM
U peoOpazoBaHMsl BEIPAXKEHUH CO
CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus ApoOHO-
paloHaIbHBIX BBIPAXKEHU;

- [IP63 ymeTh onepupoBaTh
MOHITUSIMU: palliOHAJIbHBIE,
UPpaLMOHAIIBHBIE,
MOKa3aTelbHbIE, CTETIEHHBIE,
JorapupmMHuyUecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS
Y HEPAaBEHCTBA, X CUCTEMBIL;

- [IP64 ymets onepupoBaTh
HNOHATUAMM: (PYHKIIHS,
HenpepbIBHAS PyHKLKSA,
IIPOM3BO/IHAS, TEPBOOOpA3HAs,
ONPEIEIECHHBIN UHTETPaAl; YMETh
HaXOJUTh IPOU3BOIHBIE
AIIEMEHTApHbBIX (PYHKUUH,
UCIIOJIb3YS CIIPABOYHbIE
MaTepuaibl; UCCIE0BATh B
NPOCTEUIINX CIydasx GYHKIUU HA
MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIIINE N HAUMEHbIIINE
3HaYeHUs PYHKIIHI; CTPOUTH
rpaMKu MHOTOYJICHOB C
MCIIOJIb30BaHUEM arrapaTa
MaTEMaTHYECKOI0 aHaJIN3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU




MBIIUIEHHE [TPU PELICHUA
KU3HEHHBIX Tpo0IeM

0) 0a3oBbIE
HCCIIeI0BATEIbCKIE
aelcTBUA:

- MP11 BnageTs HaBbIKaMu
yueOHO-UCCIIeI0BATENIbCKON U
MPOEKTHOM IESITEIBHOCTH,
HAaBBIKAMM pa3peLICHUs
npo0Jem;

- MP16 BBISBIIATH TPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyMEHThI
JUTSL IOKa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a7]aBaTh
napameTpbl U KpUTEpUU
pelieHus;

- MP17 ananu3upoBatb
MOJIyYEHHBIE B XO/I€ pEUICHUS
3a/1auu Pe3yJIbTaThl, KPUTHYECKU
OLICHUBATbH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTts nepeHOCUTH
3HaHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JacTu
KU3HEACITEIBHOCTH;

- MP22 ymeTb HHTErpUpOBaTh
3HAHMS U3 Pa3HbBIX MPEIMETHBIX
o0Jacreii;

- MP23 BBIABUTATH HOBBIE HIIEH,
npeasiaraTh OpUruHaIbHbIE
MOAXObI U PEIICHHUS;

U CIIOCOOHOCTH UX
WCIIOJIb30BaHUS B
[I03HABATEJIbHON U COLIMATIbHOM
MpaKTUKE

pELICHUH 3a/a4 Ha JBH)KEHUE;
pemarb MpaKTUKO-
OpPUEHTHUPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIINE U HANMEHBIIINE
3HA4YEHUs, Ha HAXOXKACHUE ITyTH,
CKOpPOCTH M YCKOPEHHUS;

- [IP65 ymeTs onepupoBaTh
MOHATUSMU: pallMOHaIbHAS
(GyHKLHSA, TOKa3aTeNnbHas
¢byHKuMsA, cTeneHHas QyHKIHs,
norapupmMuueckas GyHKINS,
TPUTOHOMETPUYECKHE (DYHKIIUH,
oOpaTHble PYHKIIUN; YMEHUE
CTPOUTH TPAPUKH U3YIEHHBIX
(GyHKLIMH, UCIIOJIB30BATh
rpaduKy pu U3y4eHUU
IPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33129 U3 APYTHX
y4eOHBIX IIPEAMETOB U 33/1a4 U3
peanbHOM )KU3HU; BBIPAXKATh
(bopMyIaMu 3aBUCUMOCTH
MEXy BEIIMYHMHAMU;

- [TP66 ymeTs pemaTh TEKCTOBBIE
3a/1a4¥ pa3HbIX TUIOB (B TOM
Yucyie Ha MPOLIEHTHI, 10JIU U
4acTH, Ha IBIDKEHUE, paboTy,
CTOMMOCTH TOBapOB H yCIYT,
HAJIOTH, 3a]1a4u U3 00JIacTH
yIIpaBJICHUS TUIHBIMA U
ceMeHHBbIMU (PMHAHCAMMU);
COCTABIISAATH BBIPAKEHMUS,
ypaBHEHMsI, HEPAaBEHCTBA U MX
CHCTEMBI IO YCJIOBHIO 33]1a4H,
UCCIIeI0BaTh MOJyYeHHOE
peleHre 1 OLeHUBATh
IpaBJ0N0I00HOCTh PE3yJIbTAaTOB;
- [IPG7 ymets onepupoBaTh
MOHATUSIMU: CpeJlHEe
apudmernyeckoe, MeAMaHA,
HauOoJIbIlIee U HAaUMEHbIIIee
3HA4YEHUsI, pa3Max, JAUCIepPCHs,
CTaHJAPTHOE OTKIJIOHEHHE
YHUCIIOBOTO Ha0Opa; yMETh
U3BJIEKaTh, UHTEPIPETUPOBATH
WH(POPMAIIHIO, TIPEACTABICHHYIO B
TabJMIIax, HA IUarpaMMax,
rpadgukax, OTpa)Karolryro
CBOWCTBA peaJIbHBIX MPOLIECCOB U
SIBIICHHIA; TIPEACTABIIST
UH(OPMAIIHIO C TTOMOIIBIO Ta0JIHII
U TMarpamm; UCCIIeI0BaTh
CTaTUCTHYECKUE TAaHHbIEC, B TOM




quCclie C IPUMEHEHUEM
rpaduuecKux METOJ0B U
AIIEKTPOHHBIX CPECTB;

- [IP68 ymeTs onepupoBaTh
MOHATUSAMM: CIIyYalHBIA OIBIT U
cilydaifHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYUCIISITH BEPOSITHOCTB C
UCIIOJIb30BaHNEM TpaduyecKux
METOOB; IPUMEHSTH (HOPMYJIBI
CIIOKEHHS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(dhakThl ¥ HOPMYJIBI IPU PEIICHUT
3aj1a4; OLEHUBATh BEPOSTHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4ailHbIMHU BEJIMYMHAMMU;
YMEHHE MPUBOIUTH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
qricell B IPUPOIHBIX U
OOIIECTBCHHBIX SIBJIICHUSX;

- [IPGY ymeTs onepupoBaTh
MOHATUSMH: TOUYKA, TIPsMas,
IJIOCKOCTh, MPOCTPAHCTBO,
JIBYI'PaHHBIN yTroJI,
CKpEIIMBAIOIINECs PsSIMbIE,
napajuieIbHOCTh U
NEePIEHANKYIISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yool MEeXay
NPSIMBIMH, YTOJI MEXKITy IPSIMOH H
IUIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH /10 TJIOCKOCTH, PACCTOSTHHE
MEXy IPSIMBIMH, PACCTOSTHUE
MEX]y IUIOCKOCTSIMH; YMEHHE
UCTIOJIB30BAaTh MPH PEIICHUH 3324
U3yYEHHbIE (DAKTHI U TEOPEMBI
TUTAHUMETPHUH;, YMEHUE OIIEHUBATh
pasMepbl 00BEKTOB OKPYIKAIOIIETO
MUDpA;

- [IP610 ymeTs onepupoBath
MOHSATUSIMH: MHOTOTPaHHUK,
ceueHre MHOTOrpaHHHKa, KyO,
napaieNienure] 1, pu3Ma,
nupamuia, GUrypa u noBepxXHoOCThb
BpAICHHS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUTypsl
BpAICHHS, TUIOCKOCTb,
Kacaroasicsi cepsl, UIUHPA,
KOHYCa, TUIOMIA/Ih TIOBEPXHOCTH
MUPaMU/Ibl, IPU3MBI, KOHYCAa,
MUATUHIPA, TI0MAIE ChepHI,
00BbeM Ky0a, MpsIMOYTOJIBHOTO




napaenenunena, IupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCA,
11apa; yMeHue u3o0paxarb
MHOTOTPaHHHUKH U IOBEPXHOCTH
BPALLEHUS, UX CEUEHUS OT PYKH, C
MIOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHUE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE;
YMEHME pacro3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

- [IPG11 ymers onepupoBath
HOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, MOA00HBIE (PUTYPHI
B IIPOCTPAHCTBE; MCII0JIb30BaTh
OTHOILICHHE IIJIOIAAeH
HOBEPXHOCTEH U 00BEMOB
No00HBIX (PUTYp TIPH peLIeHUH
3ajay;

- [IPO12 ymeTb BHIYUCIATH
reOMETPUUYECKUE BETUUUHBI
(nymuHa, yro, 1miomaas, 00beM,
IUIOIIA/b TOBEPXHOCTH),
UCTIONB3Ys U3yYeHHBIE (POPMYIIBI
U METOJIBI;

- [IPG13 ymers onepupoBath
MOHATUSMHU: MIPSIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJSIPHOE
IIPOU3BE/ICHUE, YTOJ MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICEHNE BEKTOPA HA YUCJIO;
HaXO/IUTh C MOMOIIBIO N3yYEHHBIX
(hopMyJT KOOPJIUHATHI CEPETUHBI
OTpe3Ka, pacCCTOSTHUE MEXKY
JBYMsI TOYKAMH;

- [IP614 ymets BbIOUpaTh
MOJXOSIIINI U3YYEHHBIA METOT
JUIS pelIeHus 3a7aui,
pacrno3HaBaTh MaTeMaTHUYECKHE
(akThl 1 MaTEMaTUYECKHUE MOJIEITH
B IIPUPOHBIX M OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE
MPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

- [IPG14 ymers onepupoBath
MOHATUSIMH: KOMIIJIEKCHOE YHCJIO,
COTPSKEHHbIE KOMIUIEKCHbBIE
quciIa, MOJYJIb U QpTYMEHT




KOMILIEKCHOTO unciia, hopma
3aMMucy KOMIUIEKCHBIX YUCEI
(reomeTpuveckas,
TPUTOHOMETPHUYCCKAS U
anredpanydeckas); yMeTh
MIPOU3BOIUTH APU(DMETUICCKHE
JIEHCTBUS C KOMIUIEKCHBIMA
YHCIIAMU; TIPUBOUTH PUMEPHI
UCTIOJIb30BaHUST KOMITICKCHBIX
qHCel

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaJIn3a U
WHTEpIpETALUU
uHpopmanuu, u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHCHHUS 337124
npodeccuoHanbHOM
JeSTeTbHOCTH

B odJsiacTu
HAY4YHOTI'0 MO3HAHUS:
- JIP36 chopmMupoBaHHOCTH
MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00LIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha JHaJIore
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- JIP37 coBepiiieHCTBOBaHUE
SI3bIKOBOM M YU TATEIBCKOU
KYJbTYpbI KaK CpEJCTBA
B3aUMOJICUCTBUS MEXKIY
JIOJIbMU U TTO3HAHMS MUPA;

- JIP38 oco3HaHue IEeHHOCTH
Hay4YHOM JEeSATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIIATH
MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO
JIeATETbHOCTh UHANBUIYAIBHO U
B TpYIITIE.

OBiaseHue yHMBepPCAJIbHbIMH
yuyeOHBIMHU MO3HABATEIbHBIMU
JeliCTBHSIMU:

B) padoTa ¢ undopmaumeii:

- MP25 BnaneTh HaBBEIKAMHU
noJTydeHust nHpopmaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYIIIECTBIISATh
MOUCK, aHAJIU3,
CHUCTEMaTH3AITHIO U
UHTEPIPETAINIO HHPOPMAIIHH
Pa3TUYHBIX BUZIOB U (HOPM
MPEICTABJICHHUS;

- MP26 co3naBath TEKCTHI B
pa3IN4YHbIX (hopMaTax ¢ yueToM
Ha3Ha4yeHHs! “HpopMaluu 1
[[EJIEBON ayTUTOPUH, BBIOMpAs
ONTUMAJIBbHYIO hopmy

HEHHOCTH

- [IP65 ymeTs oniepupoBath
MOHATUSIMH: pallMOHAIbHAS
GbyHKLUSA, TOKa3aTeIbHAs
¢byHKUus, cTeneHHas QyHKIMA,
norapudmuueckas QyHKIN,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHble GYHKIIH; YMEHUE
CTPOUTH TPaPUKH U3YIEHHBIX
(byHKLUH, UCIIONIB30BATh

rpad UKy PU U3yICHUU
IPOLIECCOB U 3aBUCUMOCTEH, IpU
peLIeHUH 33724 U3 IPYTUX
y4eOHBIX IPEMETOB U 3aj1ay U3
peanbHON JKU3HU; BEIPAKATH
(dbopMynaMu 3aBUCUMOCTH
MEXy BEIUIYMHAMU




MIPEACTABJICHUS 1
BU3YaIH3aIu;

- MP27 ouieHuBaThH
JIOCTOBEPHOCTb, ISTHTUMHOCTD
nH(popMaInu, ee COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-
ATUYCCKUM HOpPMaM;

- MP28 wucnosb30BaTh CpesicTBa
WH(pOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B peIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpTraHU3aIMOHHBIX 33124 C
coOroIeHreM TpeOOoBaHUI
SPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepexeH s, MPaBOBBIX
U ATUYECKUX HOPM, HOPM
MH(pOpMaLOHHON
0€301acHOCTH;

- MP29 BnaneTh HaBbIKAMU
pacro3HaBaHMs U 3aIUTHI
uH(popMaluuy,
UH(pOpMaITMOHHOM
0€30IMaCHOCTH JTUIHOCTH

OK 03 I[TnanupoBaTh

U pealn30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe

U JINYHOCTHOE
pas3BuTHE,
MpeIPUHIMATETbCKYIO
JeSITeTTHHOCTD

B IIpodecCUOHATBHOMN
chepe, UCTIONIB30BATH
3HAHUSA

10 TTPABOBOM U
(buHaHCOBOM
IpaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX
CUTYaIHsIX

B o0s1acTn 1yX0oBHO-
HPaBCTBEHHOI'0 BOCTIUTAHUA:
- JIP16 chopMupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHMUS,
ATUYECKOTO MOBEACHUS;

- JIP17 cioco6HOCTD
OIIEHUBATh CUTYaIUIO U
MIPUHUMATH OCO3HAHHBIE
pelIeHus, OpUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE
HOPMBI U IEHHOCTH;

- JIP18 oco3nanue mTu4HOTO
BKJIa/Ia B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

- JIP19 otBercTBEHHOE
OTHOIIIEHHUE K CBOUM
POIUTENSAM U (WIIK) IPYTUM
YJIeHaM CEMbH, CO3aHUIO0
CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LEHHOCTEN
CEMENHOM KU3HU B
COOTBETCTBHUU C TPATUIIASIMH
HaponoB Poccuu;
OBJiagenue
YHHBepPCAJIbHBIMU
peryJsiTuBHbIMH

- [IP63 ymeTs onepupoBaTh
MOHSTUSIMU: palliOHATBHBIE,
UppalMOHANIbHBIE,
MoKa3aTeNIbHbIC, CTEIIEHHEIE,
norapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- [IP610 ymeTs onepupoBaTh
MOHSATUSMU: MHOTOTPAHHUK,
CE€YeHHE MHOTOTpaHHHUKA, KYO,
napajuiejenunes, npusma,
nupamua, purypa u
MMOBEPXHOCTh BPALIEHUS,
IUATUHID, KOHYC, map, cdepa,
cedeHus (GUrypsl BpalieHus,
MIJIOCKOCTh, Kacaromascs cepsl,
HUIUHAPA, KOHYCA, ITIOIIA/1b
MMOBEPXHOCTU MUPAMUJIBI,
MPU3MBI, KOHYCa, HIUIUHIPA,
momass cheprl, 00beM Ky0a,
MPSIMOYTOJIBHOTO
napajuieJenumne1a, MIpaMuIb,
MPU3MBI, WIMHIPA, KOHYCA,
mapa; yMeHue n3o0paxarh
MHOT'OTPaHHUKHU U TOBEPXHOCTHU
BpaIIeHUsI, UX CEUCHUS OT PYKH,




NeHCTBUAMM:

a) caMOOpraHu3aIus:

- MP42 camocTosiTebHO
OCYIIECTBIISTh
M03HABATEJIbHYIO
JIeATETbHOCTD, BBISBIISTh
poOJIEMBbI, CTAaBUTh H
dbopMynupoBaTh COOCTBEHHBIC
3a/1a4u B 00pa3oBaTeIbHON
JIeATETLHOCTH U )KU3HEHHBIX
CUTYalHsIX;

- MP43 camocTOsTENBHO
COCTaBJIATH IIJIaH PEIICHUS
IIPOOJIEMBI C YUETOM
HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEANOYTEHU;

- MP44 naBaTh OlICHKY HOBBIM
CUTYaILUsIM;

- MP48 ciocobcTBOBATH
($hOpMHUPOBAHHIO U
IIPOSIBIICHUIO IIMPOKOU
SPYAMIIMU B Pa3HbIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH
CBOI 00pazoBaTebHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- MP51 ncnonp30Bath MpreMbl
pedaexcun 1715 OIIEHKA
CUTYaIliH, BBIOOpA BEPHOTO
pelieHus;

- MP52 ymerp oOlLEHUBATh
PHUCKH " CBOEBPEMEHHO
MPUHUMATh pEUIEHUs MO0 HX
CHIDKEHUIO;

B) IMOIIMOHAJILHBIH
HHTEJJIeKT,
NMPeAnoIaArar M
chopMUPOBAHHOCTD:

- MP55 BHYTPEHHEN
MOTHBAIIWH, BKJIFOUAFOIICH
CTPEMIIEHHE K JOCTHKEHHIO
eI W YCIeXy, ONTUMH3M,
WHULIUATUBHOCTb, yMEHUE
JIEHCTBOBATh, UCXOMS U3 CBOUX
BO3MOXKHOCTEI;

- MP56 SMITIaTHUH,
BKJIIOYAIOIIEN CIIOCOOHOCTD
MOHUMATH SMOLIMOHAIBHOE

COCTOSAAHUC JPYI'UX, YUUTBIBATH
€ro npu OCYIICCTBJIICHUU
KOMMYHUKAIIUH, CIIOCOOHOCTh

C TIOMOIIIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX
CPEJICTB; YMETh Pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETb pacro3HaBaTh
MpaBUJIbHBIE MHOTOTPAHHUKH;

- [IP613 ymeTh onepupoBaTh
MOHATUSMU: IPSIMOYTOJIbHAS
CUCTeMa KOOpJIMHAT,
KOOPJAMHATHI TOUYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE
IIPOU3BENICHUE, YT O MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHUE BEKTOpPA Ha
YHCII0; HAXOJUTH C TIOMOIIBIO
W3YYCHHBIX (DOPMYIT KOOPIMHATHI
CEpeIUHBI OTPE3Ka, PACCTOSHUE
MEXIy JIBYMS TOUKaMU




K COYYBCTBHIO u
COTIEPEKUBAHUIO;

- MP57 couumanbHBIX HaBBIKOB,
BKJIIOYAROIIUX CIIOCOOHOCTh
BBICTPAWBaTh  OTHOIICHHS C
JPYTHMH JFOJbMU, 3a00TUTHCS,
MIPOSIBIIATH HWHTEpEC u
pa3pemaTth KOHQIUKTHI

OK 04 D¢ddexruHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHe

- JIP2 TOTOBHOCTH K
CaMOPAa3BUTHIO,
CaMOCTOATEILHOCTH n
CaMOOTIPE/ICIICHUIO;

- MP4 oBnamneHue HaBbIKaMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM ¥ COLMAIIbHOM
JIEATEIIbHOCTH;

OBJajeHnune
YHHBEpPCAJbHbIMH
KOMMYHHUKATHUBHBIMH
AeCTBUAMMU:

0) coBMecTHAas
AeSITeJIbHOCTh:

- MP35 nonumarsp u
HCIIOJIb30BaTh MPEUMYILIECTBA
KOMAaHJHOH U
MHAUBUAYAJIbHON paboThI;

- MP37 npuHumats ueinmn
COBMECTHOM JICATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAWHUPOBATH AEHCTBHS IO
€€ JOCTHKEHHUIO: COCTaBIISITh
IIJIaH IEUCTBUH, paclpeaciaTh
POJIM C y4€TOM MHEHUMU
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOU
paloThI;

- MP40 xoopanHHMpOBaTh 1
BBITIOJHSATH padOTy B YCIOBUSAX
peanbHOro, BUPTYAIBHOTO U

KOMOWHUPOBaHHOTO
B3aMMO/ICHCTBHS,

-  MP41 OCYLIECTBIIATh
MO3UTUBHOE  CTpaTeruiyecKoe
MOBEICHNE B Pa3IUYHBIX
CUTYalusX, MPOSIBIISTH

TBOPUECTBO W BOOOpaKeHUE,
6I)ITI) NHUIIUATUBHBIM.
OBJaagenue
YHHBEpPCAJIbHBIMU

- [IP68 ymeTh onepupoBaTh
MOHATUSAMMU: CIIY4alHBIA OIBIT U
clly4aiiHOe coObITHE,
BEPOSITHOCTH CIIy4alHOI'O
COOBITHS; YMETh BBIYUCIIATH
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpauuecKux METOOB;
IPUMEHATH (POPMYJIbI CII0KEHUS
Y YMHOKEHHUS BEpOSATHOCTEM,
KOMOWHATOPHBIE (DaKThI U
(hopMyIIbI IpU peLICHUH 3a4a4;
OLICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO
CO CJIy4YaliHbIMHU BEJIMYMHAMMU;
YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OO0JIBIINX
Yyucel B IPUPOJHBIX U
0OIIIECTBEHHBIX SIBJICHUSIX




peryJisiTUBHbIMH
AeCTBUAMMU:

r) IpUHATHE ce0sl M JAPYrux
JIIO/Iei:

- MP59 npuHuMath MOTHBBI U
apryMEHTHI JIPYTUX JIIOJEH MPU

aHayuze pe3yabTaToOB
JIeATEeIbHOCTH;
- MP60 npusHaBaTh CBOE

IIPaBO U IIPaBO APYIUX JIIOJEH
Ha OLIHMOKH;

- MP61 pa3BUBaTh
CHOCOOHOCTh MOHUMATh MHp C
MO3UIMH JIPYrOro 4eJI0BeKa

OK 05 OcymecTBisTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAIUIO Ha
roCyJapCTBEHHOM
s3e1ke Poccuiickoi
denepannu C y4eToM
0COOEHHOCTEH
COLMAJILHOIO U
KYJIbTYPHOTO
KOHTEKCTa

B o0gactu »3crerH4ecKoro
BOCIIUTAHUS:
- JIP20 3CTETUUECKOE

OTHONICHHE K MHpPY, BKIIIOYas
ACTETUKY OBbITa, HAy4yHOTO W
TEXHHYECKOIO TBOPYECTBA,
criopTa, Tpyna u
OOIIECTBEHHEIX OTHOIIICHUI,

- JIP21 CIIOCOOHOCTD
BOCIIPUHUMATH pa3IMYHbIC
BUJIBI MCKYCCTBA, TPAIMIIMA W
TBOPYECTBO CBOETO M JIPYTHX

HapOJI0B, OILYILATh
SMOLIMOHAIBHOE BO3JIEUCTBUE
HCKYCCTBA;

- JIP22  yOexnaeHHOCTH B
3HAYUMOCTU JJI JIMYHOCTH M
0o0IIeCTBA OTECYECCTBEHHOIO W

MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJbTYPHBIX
Tpaaulun n HapOJIHOTO
TBOPYECTBA,;

- JIP23 TOTOBHOCTD K

CaMOBBIDQKEHUIO B  pa3HBIX
BUJAX HCKYCCTBA, CTpEMIICHHUE
TIPOSIBIISITH KayecTBa
TBOPYECKOH TUYHOCTH;
OBananenue
YHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMH
NEeUCTBUAMM:

a) o01eHue:

- MP30 OCYIIECTBIISATh
KOMMYHHUKAI[MK  BO  BCEX
cdepax KU3HY;

- MP31 pacno3HaBaTh
HeBepOaJIbHbIE cpeacTBa
OOIIEeHNs, TIOHNMATh 3HAYCHHE

- [IP67 ymeTs onepupoBaTh
HOHSTUSMMU: CPEIHEE
apupMeTHyecKoe, MeIuaHa,
HauOoIbllIee 1 HAUMEHbLIEe
3HAUEHUs, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE
YHCII0BOTO HAbOPa; yMeHUe
U3BJIEKATh, THTEPIPETUPOBATH
UH(POPMALIUIO, IPE/ICTABICHHYIO
B Ta0JMIIaX, HA JUArpaMMax,
rpadukax, OTpakarollyro
CBOICTBa peaJIbHbIX MTPOLIECCOB
U SIBJICHUM; IPEICTABIATh
MH(}OPMALIHIO C TOMOUIBIO
TaOJIMI U AUarpamm;
HCCIIEI0BaTh CTaTUCTUYECKHE
JJaHHBIE, B TOM YHCJIE C
MIpUMEHEHHEM I'padUuecKux
METOJI0B U JIEKTPOHHBIX
CPEICTB;

- [IP69 ymets onepupoBath
MOHATHSIMU: TOUKA, IIpsiMas,
IUIOCKOCTB, IPOCTPAHCTBO,
JBYTPaHHBIN yTOJI,
CKPEIMBAIOIINECS NIPSIMBIE,
napajyuiebHOCTb U
NEPIEHIUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXIY
MPSIMBIMH, YTOJI MEKY TPSIMON
Y TUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOUYKH JI0 MJIOCKOCTH,
paccTosiHuE MEXY MPSIMBIMH,
paccTosiHuE MEXY
IJIOCKOCTSIMU; YMETh
WCIIOJIb30BaTh MIPU PEIICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TEOpEMBbI IIAHUMETPUH; YMEHHE




COLIMATIbHBIX 3HaKOB,
pacno3HaBaThb  MPEANOCHUIKU
KOH(MJIMKTHBIX  CHUTyalluii H

CMSr4aTh KOH(IUKTHL;
- MP34 pa3BepHYTO W JJOTUYHO
U3JIaraTh CBOIO TOYKY 3PEHUS C

OLICHUBATh pa3Mepbl OOBHEKTOB
OKPY>KaloIllero Mupa

HCIIOJIb30BAHUEM  SI3BIKOBBIX

CPENICTB
OK 06 IIposiBasTh - JIP1 oco3Hanue | - [IP613 ymers onepupoBarh
rpaXkJaHCKO- 00y4JalIUMUCA  POCCUMCKOW | MOHATHUAMHU: IPSIMOYTOJIbHAS
MaTPUOTUYECKYIO IPaKJAHCKOW UJIEHTUYHOCTH; cucTeMa KOOpJIMHAT,
MO3ULIMNIO, - JIP4  ueneHarnpaBlI€HHOE | KOOPAMHATHI TOUKH, BEKTOD,
JIEMOHCTPHUPOBATH pa3BUTHE BHYTPEHHEN NMO3ULMU | KOOPIMHATHI BEKTOPA,

OCO3HAHHOE ITIOBCICHUC
Ha OCHOBE POCCHUHCKHX
JTyXOBHO-HPABCTBEHHBIX]
IIEHHOCTEH, B TOM
YHCIIC

C y4eTOM
rapMOHM3AIUU
MEKHALIHOHAIbHBIX

U MEXPEITUTHO3HBIX
OTHOILICHUM, TPUMEHSATH
CTaHJaPThHI
AHTUKOPPYIMLHUOHHOTO
MMOBEIEHHUS

JUYHOCTU HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX [EeHHOCTEeH
HapoJ0B Poccuiickoit
denepannu, HUCTOPUYECKUX U
HAIMOHAJIBHO-KYJIBbTYPHBIX

TpajuLuH, ¢dbopmupoBaHue
CHUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIUOHHOIO
MHPOBO33PEHH,
IIPaBOCO3HAHUS,
JKOJIOTUYECKON KYJbTYpBI,

CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HCHHBIC IIAHBL;

B yactm  rpaxaaHckoro
BOCIIUTAHMS:

- JIP6 oco3nanue
KOHCTUTYIITMOHHBIX TIpaB U
00s13aHHOCTEH, yBa)KeHUE
3aKOHA M MPABOIIOPSIIKA;

- JIP7 [IPUHATHE
TPaTUIIHOHHBIX
HaIlMOHAJIbHEBIX,
00IIIEYEIIOBCYSCKUX
T'YMaHUCTHYECKHUX u
JIEMOKPATHICCKUX [IEHHOCTEH;
- JIP8 TOTOBHOCTbD
MIPOTHUBOCTOSATH HJICOTIOTHH
DKCTpPEeMH3Ma, HalMOHAN3MA,
KceHo(poOnHU, NUCKPUMHUHAITUN
o COIIUATIBHBIM,
PEITUTHO3HBIM, PacoBbIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- JIP9 TOTOBHOCTH BECTHU
COBMECTHYIO JESTEIhbHOCTh B
WHTEpecax TPaKIaHCKOTO
o0miecTBa, y4yacTBOBaTb B
CaMOYTPaBIICHUH B

CBOUX

CKAJIIPHOE MPOU3BEACHUE, YOI
MEXly BEKTOpaMu, CyMMa
BEKTOPOB, IIPOU3BEIACHUE
BEKTOPA HA YHCJIO; HAXOJUTh C
MOMOIIBIO U3YYEHHBIX (OPMYIT
KOOpAMHATHI CEPEANHBI OTPE3KA,
paccTosiHuEe MEXAY ABYMS
TOYKAMH;

- [IP614 ymeTs BbIOMpATH
MOAXOMALIMN U3YYEHHBI METO
JUIS peleHus 3a/1a4u,
pacro3HaBaTb MaTEMaTHYECKUE
(aKThl 1 MaTeMaTHYECKHE
MOJIEJIH B IPUPOAHBIX U
OOLIECTBEHHBIX SIBJIICHUSX, B
UCKYCCTBE; YMEHHE IIPUBOJUTH
MIpUMEpPbl MaTEMaTUUYECKUX
OTKPBITUHA POCCUICKON U
MHPOBOM MaTeMaTH4ECKON
HayKH.

- [IPG8 ymeTs onepupoBaTh
MOHATUSAMH: CIIy4alHBIN OIBIT U
ciy4aiiHOe COOBITHE,
BEPOSTHOCTbH CIIy4alHOI'O
COOBITHS; YMETh BHIYUCIATH
BEPOSTHOCTbH C UCIIOJIb30BAHUEM
rpaduyecKux MEeTOOB;
MPUMEHSATH (POPMYJIIBI CIIOKEHUS
Y YMHOKEHHSI BEPOATHOCTEN,
KOMOMHATOpHbIE (DAKThI U
(hopMyIIbI IpU peLICHUH 3a/1a4;
OLICHUBATb BEPOSATHOCTU
peaJIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4aliHBIMU BEJIMUMHAMU;
YMEHHE MPUBOJIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
Yycell B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUAX




0011e00pa3oBaTEIHHOM
OopraHu3aIu u JIETCKO-
IOHOIIECKUX OpraHu3aIusiX;

- JIP10 yMeHue
B3aMMOJICIICTBOBATH C
COIIMAIbHBIMM MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKLIUIMHU
Y Ha3HAYCHUEM;

- JIP11 FOTOBHOCTh K
ryMaHUTapHOU u
BOJIOHTEPCKOM JEATEIbHOCTH;
MaTPUOTHYECKOTO
BOCIIUTAHMSA:

- JIP12  chopmupoBaHHOCTH
pOCCUCKON rpaxk1aHCKOM
WJIEHTUYHOCTHU, TMATPUOTHU3MA,
YBaXEHHUSI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH
nepea PoauHOM, TOpmocTu 3a
CBOM Kpaii, cBo0 Ponuny, cBOM
S3BIK M KYJIBTYpPY, HPOILIOE U
HaCTosIIIee
MHOTOHAIIMOHAJIILHOTO  Hapoja
Poccuu;

- JIP13 L[IEHHOCTHOE
OTHOIIICHUE K
rOCyAapCTBEHHBIM CHUMBOJIaM,
HUCTOPUUYECKOMY U MPUPOTHOMY
HaCJIENIO, MaMATHHUKAM,
TpaguusM HaponoB Poccun,
JIoCTIXKeHusIM Poccun B Hayke,
HCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPY/IE;

- JIP14 naenHas
yOEXKJIEHHOCTh, TOTOBHOCTH K
CITY’KE€HHUIO u 3aIlnTe
OTteuecTBa, OTBETCTBEHHOCTH
3a ero cyas0y;

- MP1 OCBOCHHBIE
00y4aromuMucs
MEXIPEAMETHBIC TIOHATUA U
YHUBEpCaJIbHBIE y4eOHBIE
JefcTBUS (perynsiTUBHBIE,
IMO3HABATEIIbHEIC,
KOMMYHHUKaTHBHbIE);

- MP3 cnocoOHOCTP  HuX
HCIIOIL30BaHUS B
MMO3HABATEILHOM U COIMATIbHOM
MIPaKTHKE, TOTOBHOCTE K
CaMOCTOSITEIBHOMY
TIJIAHUPOBAHUIO u

OCYIIIECTBIICHHIO yueOHOI




JESITEeIbHOCTH,  OpraHU3aLUU
y4eOHOTO COTpYJHHYECTBA C
He1arornyecKuMu
pabOTHUKAaMU U CBEPCTHUKAMU,
K Y4YaCTMIO B IIOCTPOEHUH
VHIUBULYAIBHON
00pa3oBaTebHON TPACKTOPHH;
- MP4 oBnageHue HaBbIKaMu
y4eOHO-HCCIIe]0BATENIbCKOM,
IIPOEKTHOM U COLMATILHON
JeSITEIbHOCTH

OK 07 CogeiicTBoBath
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMara,
TIPUHITAITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaITUIX

- HE I[pUHMMAThb JEWUCTBUS,
MPUHOCSAIINE Bpen
OKPYXaIOILEH CpeJe;

- JIP34 ymers nporHo3upoBath
HeOJIaronpusITHbIE
AKOJIOTMYECKHUE  TOCIEICTBUA
NPEIIPUHUMAEMBIX JEHCTBUH,
MPeIOTBpaIaTh UX;

- JIP35 pacuuputh ONBIT
JESTEIIbHOCTH  AKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

0) 0a3oBbBIE
Hccjie10BaTeIbCKue
aelcTBUA:

- MP18 naBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTUBBI B ICSITEIbHOCTb,
OLICHMBATh COOTBETCTBUE
PE3yJIbTAaTOB LIETSM,;

- MP19 pa3pabaTbiBaTh IIaH
penieHus: mpoodJIeMbl C y4eTOM
aHajau3a MUMEIOLINXCS
MaTepuaibHBIX u
HEMaTepUaIbHBIX PECYPCOB;

- MP20 OCYILECTBIIATH
LIeJIeHaIIpaBICHHbBIN MTOMCK
nepeHoca CpeicTB U CrnocoOoB
JEUCTBHUS B
MPOECCHOHABHYIO CPENY;

- MP21 ymerp mnepeHOCUTH
3HaHHSA B TO3HABATENIbHYIO U
IIPAKTUYECKYIO obacTu
KHU3HEICSITEIbHOCTH;

0) coBMecTHast
AeATeJIbHOCTD:

- MP39 npennaratb HOBbIE

IMPOCKThI, OICHUBATHL HACU C
IIO3HUIINH HOBU3HEI,
OpPUTrHHaJIbHOCTH,

HpaKTquCKOﬁ 3HAYMMOCTH

- [IP64 ymets onepupoBaTh
HOHATUAMM: (PYHKIMS,
HenpepbIBHAA QYHKINA,
IIPOM3BO/IHAS, ITEPBOOOpA3Has,
OIIPEEICHHBIN UHTETPal; YMETh
HaXOJIUTh IPOU3BO/IHbIE
AIIEMEHTAPHBIX ()YHKIIHH,
UCIOJb3Ys CIPaBOYHbIE
MaTepuaibl; UCCIEN0BATh B
HOPOCTEHIINX CaydasxX QYHKLIUU
Ha MOHOTOHHOCTb, HaXOUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 GYyHKIUH; CTPOUTH
rpaMKu MHOTOYJICHOB C
MCII0JIb30BaHUEM amrapaTa
MaTEeMaTHYeCKOro aHaAJIN3a;
IIPUMEHSITH IPOU3BOJIHYIO IPU
pEILIEHNN 3a]a4 Ha ABH)KEHUE;
pelaTh IpakTHKO-
OpUEHTUPOBAHHBIE 3a/1a4H Ha
HauOO0JIbIINE U HAUMEHbIINE
3HAYEHUS, HA HAXO0X/ICHUE IIYyTH,
CKOPOCTH U YCKOPEHHUS;

- [IP611 ymeTb onepupoBaTh
MOHSTUSIMU: JIBUKEHHE B
IPOCTPAHCTBE, MOA0OHbIE
¢Gurypsl B IpOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIIEHUE
TJIONIaAe TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (HUTYp TpU
pEelIeHnH 3a/ay;

- [IP611 ymeTh BBIUYUCIIATH
reOMEeTPUYECKUE BEITUYUHBI
(JuMHa, yroJ, IIoaab, 00beM,
TIJI0MIA/h TTOBEPXHOCTH),
UCTOJIB3Ys U3yYEHHbIE (POPMYIIBI
U METOJIbI




IIK 1.1 OcyiiecTBasiTh
MOJATrOTOBKY pabounx
IIaHOB-TpaduKOB
BBITIOJTHEHHU S TTOJIEBBIX
pabor

I1K 1.2. BeinoassTh
pa3paboTKy U BbIIavy
3aJaHui JIJIsI
PaCTEHUEBOTYECKUX
Opuran

OeBjaagenue
YHHMBEPCAJIbLHbBIMHA
KOMMYHHKATHBHBIMU
JelCTBUSAMH

0) coBMecTHasl 1eATeJIbHOCTD:
- MP35 nonumars 1
HCIMOJIb30BaTh MPEUMYIIECTBA
KOMaH/JIHOM Y MHJIUBUIYAIbHOMN
paboThl

- MP37 npunumars nenu
COBMECTHOH JIeSITEILHOCTH,
OpraHu30BbIBaTh U
KOOPJMHUPOBATH ACHCTBUS 11O
€€ JOCTHKECHHUIO: COCTABIISITh
IUIaH JEUCTBHM, PaCpeIeIisTh
pOJIM C y4ETOM MHEHUU
Y4aCTHUKOB, 00CYX/1aTh
pe3yiabTaThl COBMECTHOM:
paboThl

- [1P614 ymeTh BBIOUpaTh
MOJAXOISIINN U3YyUYEHHBIM METOJ
JUISL peUIeHus 3a1auu,
pacro3HaBaTh MaTEMaTHYECKUE
(haKThl U1 MaTEeMaTHUYECKUE MOJICITH
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE
MIPUBOJUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITHI
POCCUICKON U MUPOBOH
MaTeMaTU4YeCKON HAyKH.

- [IP614 ymethb BBIOUpaTh
HNOIXOJAIMN U3YYEHHBIN METOL
JUIS peleHus 3a/1a4u,
pacro3HaBaTh MaTEMaTHYECKUE
(akThl 1 MaTEMaTUYECKHE MOJICITN
B IIPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE
IPUBOJUTH IIPUMEPDI
MaTE€MaTHYECKUX OTKPBITHH
POCCHUICKON 1 MUPOBOM
MaTeMaTUYECKON HAYKH.

OcBoenue coaepxanus yueonoro npeamera OJ[.07 «Maremartuka» oOecrieunBaeT
dbopmupoBaHue y 00yJaArOITUXCS AUYHOCHIHBIX PE3YIbHAM 06 60CHUMAHUSA:

JIP 4 nOposBISIOIIMA W JEMOHCTPUPYIOIIUMN YBaXXEHHE K JIIOASM

Tpyna,

OCO3HAIOUINI IIEHHOCTh cOOCTBeHHOro Tpyaa. Ctpemsmuiics K GOpMHUPOBAHUIO B
CETEBOM cpelie JIMYHOCTHO M MPO(eCCHOHANTBHOIO KOHCTPYKTUBHOTO «IIHM(PPOBOIrO

caena;

JIP 7 oco3Harouyii NPUOPUTETHYH) LEHHOCTh JMYHOCTH YEJIOBEKA; YBAXKAIOIIUU
COOCTBEHHYIO U UY)KYI0 YHUKQJIBHOCTh B Pa3JIUYHBIX CUTYaIIUSAX, BO BceX ¢popmax U

BHUJIaX JICATSIILHOCTH;

JIP 8 mnposiBIAOIMA H JEMOHCTPUPYIOIIMM YBaXEHHE K MPEACTABUTEISIM
Pa3IMYHBIX 3THOKYJBTYPHBIX, COLMAIbHBIX, KOH(ECCHOHATbHBIX U UHBIX TPYIII.
ConpuyacTHbIi K COXPAaHEHHUIO, MPEYMHOKEHHIO M TPAHCIALMHM KYJIbTYpPHBIX
TPaIULIMK U HEHHOCTEW MHOTOHAIMOHAIIBHOTO POCCUMCKOT0 rOCy1apCTBa.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1 O0beM yueOHOM TUCHMILIMHBI M BUAbI Y4e0HO padoThI

Bup yueOHoI padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIIIMHBI 232

B TOM YHCJIE:

OcCHOBHOE coJep:KkaHue 194

B TOM YHCIJIE:

TEOPETUUECKOE 00yUeHUE 176

PAKTUYECKUE 3aHITHUS 18

IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJEPKAHME 32

(comep:kaHue NPUKJIATHOTO MOIYJIs1)

B TOM YHCJIE:

TEOPETHYECKOE 00yUEHUE -

PAKTUYECKUE 3aHITHUS 32

IIpome:kyTouHasi arTecTanus (IK3aMeH) 6




2.2. TemaTuyeckuii JIaH u coaep:xxkanne tucuuiinabl O/1.07 Martemaruka

Dopmupyemoie
KomnemeHyuu,
Haumenoeanue pazoenoe | Coodepicanue yueonozo mamepuana (0CHoeHoe u npogheccuonanvHo opuenmuposannoe), | Oovem
u mem Jlabopamopusle u npaKmuiecKue 3aHAMmuUA, NPUKIAOHON MOOYb (npu HANU4UU) yacoe ﬂ:;:;ﬂ:z:::z:
pesynvmamul
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18 IP61. [IP610
Tema 1.1. Conep:kaHue y4eGHOr0 MaTepuaja 2 HP69’ [1P63 i'IP66
Llens 1 3anaun Llenp 1 3aauu MaTeMaTHKHU NIPU OCBOEHUM CHELMAIbHOCTH. ba3oBble 3HAHUS U YMEHHMS 110 HP65’ HP6121 ’
MaTeMaTUKU MaTeMaTuKe B NPO(EeCCHOHATLHOM U B IIOBCEJIHEBHOM JEATENBHOCTH. MHOXECTBO, OKOi OK 02. OK
IpYU OCBOCHUHU ornepauuu Haja MHoxecTBamu. [lmarpammel Oitnepa—Benna. Mcnonbp3oBaHHe TEOPETHKO- 03,0K’ 04, OK’ 05,
CHEIHAIbHOCTH. MHOKECTBEHHOI0 ~ammapara JUisi ONHMCAHMsl peajlbHbIX MPOLECCOB U  SBJIEHUU B OK 06. OKO7
MHoxecTBa 1 JIOTHKA npoeCCUOHATIBHON  AEATENbHOCTH, IPU PEUIeHWH 3a7ady M3 JAPYruX JUCLHUIUIMH. JIP 4 % 8
Onpenenenne, TeopemMa, CIEACTBUE, JOKA3aTENECTBO K 1’_1’ 12
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 2 '
Uucna 1 BIYUCIECHUS Harypanbnsle u nensie uncna. [IpusHaku nenuMocTH 1ensix yuces. PannonanbHble yncna.
OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKUE IPOOH.
ApudmeTnueckue onepanuyd C palMOHAIBHBIMH YHUCIAaMH{, MNpeoOpa3oBaHUS UHCIOBBIX
BbIpakeHUI. JlelicTBUTENbHBIE YHMCIA. PalyoHanpHBIE M UPpPALUOHAIBHBIE YHCIA.
ApudmeTrnueckue onepanuu ¢ AEUCTBUTEIbHBIMU yuciaMu. [IpuOImKEHHbIE BBIUMCICHMUS,
IIPaBWJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN
Tema 1.3 Coaepxxanue yuyeOHOIro MaTepuasa 4
Toxnectsa u ToxaecTBa W TOXIECTBEHHbIE INpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPAaBHEHMS.
TOXKICCTBCHHBIC HepaBencTBo, pelieHne HepaBeHCTBA. MeToJl HMHTepBaioB. PemieHue mensix U ApoOHO-
MPpeoOPasoBaHI. pallOHAJIbHBIX YPAaBHEHMM M HepaBeHCTB. lIpuMeHeHWEe ypaBHEHMII M HEpPaBEHCTB K
YpapHeHns pEIIeHNI0 MaTeMaTHYeCKUX 3ajad W 3ajad U3 Pa3IMYHBIX o0yacTell HayKu U peabHOM
1 HepasetcTsa *u3HU. CHCTEeMBl U COBOKYIHOCTH PAllMOHANIBHBIX ypaBHEHUN U HepaBeHCTB. CucTeMbl
JUHENHBIX ypaBHEHUH. PelleHne NpUKIaAHBIX 3a1ad C TOMOIIBIO CHCTEMBl JIMHEWHBIX
YpaBHEHUU
Tema 1.4. IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHUE 4




[IporieHTHBIC BEIYMCIICHHS
B IPO(eCCHOHATBHBIX
3a/1a4ax

[Ipumenenune npoOel M TNPOLEHTOB Ul pEIIeHUs NPUKIAJHBIX 3aJad M3 Pa3IUYHBIX
oTpaciiell 3HaHUH U pearabHOU *ku3HU. [IpnOnnk€éHHble BHIUNCIEHMS], ITpaBUJIa OKPYIJIEHUS,
IPUKHUIKA M OLEHKAa pe3ysbTaTa BhIYMCICHUNA. Pa3Hble cocoObl BBIYMCICHMS MPOLEHTOB.
[IporieHTHBIE BBIUMCIEHUS B NPOQECCHOHANBHBIX 3a4avax. llpumeHeHue ypaBHEHUH U
HEPaBEHCTB K PEIEHUI0 MaTeMaTHYeCKHX 3ajiad M 3a/ad U3 pasjInyHbIX oOjacTeil Hayku U

I1P61, TIPG10,
I1P69, ITP63, ITPG6,
I1P65, TIPG14

OK 01, OK 02, OK
03, OK 04, OK 05,

peaybHOM KU3HU OK 06, OK07
Tema 1.5. Coaep:xaHue y4eGHOro MaTepuasia 2 JP4,7,8
ITocienoBaTenbHOCTH [TocnenoBaTenbHOCTH,  CHOCOOBI  3aJaHUS  IOCIENOBATEIIBHOCTEH.  MOHOTOHHBIE K 1.1, 1.2
U IIPOTPECCUU nocneaoBaTenbHOCTH. Apudmernyeckass U reoMeTpuueckas mnporpeccud. beckoHedHO

yObIBaromiass ~ reomerpudeckas — mporpeccus. Cymma  OeCKOHEUHO  yOBIBAroIiei

reoMeTpuueckoil nmporpeccuu. GopMyia CIOKHBIX MPOIEHTOB. Vcronb30BaHne MPOTPECCUH

JUTSL pEeIICHUS peaIbHBIX 3aJ]1a4 MPUKJIAJHOTO XapakTepa
Tema 1.6. Coaep:xanue yueOHOro MaTepuaJia 2
®yHKIMU U rpaduKu Oynkuus, crocodsl 3amanust Gyakmun. I'paduk dyrxnun. B3anmuo oOpatHbie QyHKINH.

Ob6nacTe ompezeneHuss U MHOXeCTBO 3HaueHUil ¢yHkiuu. Hymu ¢ynkmuu. [pomexyTtku

3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU

KonTpoJsbnas pa6ora Nel. BxonHoil KOHTpOIb 2
Pa3nen 2. Crenenn u kopHu. CTeneHHasi, noka3arejbHas U jJorapupmudeckass GyHKuuu 42 [1P61, ITIP610,
Tema 2.1. Coaep:xanue yueOHOTr0 MaTepHaJia 4 [1PG9, I1P63, TIP66,
ApI/Iv(l)MeTI/IIIeCKI/Iﬁ KOpEHb Apqu)MeTquCKHﬁ KOpEeHb HaTypallbHOH cTerneHu. [[eficTBusS ¢ apupMETHUECKUMU KOPHIMH I1P65, TIPG14
N—OM CTEICHU. N—OM CTEIECHU. OK 01, OK 02, OK
Tema 2.2 Coaep:xanue yueOHOro MaTepHaJia 4 03, OK 04, OK 05,
Crenenu. CtannaprHas Crenenp ¢ uenbiM mnokasareneMm. CraHpapTHas ¢opMma 3alucu JEHCTBUTEIBHOTO YHCIA. OK 06, OK07
dopma 3anucu Hcnonp3oBaHue mOAXOAsIIeH (GOPMBI 3allMCH  JEHCTBUTENBHBIX YHCEN [UIsl pelleHus JIP4,7,8
JNEUCTBUTEILHOIO YHCIIa MPaKTUYECKUX 3aJlay M MpeJcTaBieHuss JaHHBIX. CTENeHb C PalMOHAIBHBIM TOKA3aTeleM. IIK1.1,1.2

CaoiictBa ctenienu. [IpeoOpa3oBaHue BBIpaXEHH, COAEPKAIIUX CTETIEHU C PallMOHAIBLHBIM

MoKa3aTesieM
Tema 2.3. Copepxanue y4eOHOIo MaTepuaJa 4
Crenennast GyHKIHS CreneHHast (yHKIMS C HaTypaJbHBIM M IENTbIM ToKa3aTeneMm. EE cBoiicTBa m rpaduk.

CaotlicTBa U rpadK KOpHSI N-Ol CTETICHH
Tema 2.4. | Conep:xkanue y4eOHOr0 MaTepuajia 4
Uppanmonanbubie IlpakTHyeckne 3aHATHA
YPaBHEHUS M HEPABEHCTBA | PemeHue nppanvoHalbHBIX YPABHEHUI U HEPABEHCTB
Tewma 2.5. Iloka3zarensnble | Copep:kanue y4eOHOro MaTepuasia 6

YpaBHCHUA U HCPABCHCTBA

ITokazaTenpHbIE YPaBHCHHA U HCPABCHCTBA




Tewma 2.6. Jlorapudm
yucia. CBoicTBa
norapuMoB

Conep:kanue y4eOHOT0 MaTepHuaJia

Jlorapudm uncna. Jlecstuunsie u HaTypanbHble Jorapudmsel. [IpeobpazoBanne BhIpaXKEHUH,
COZIEPIKAIUX JIOTapU (MBI

Tema 2.7. Iloka3zarensHas | Conep:kaHue yueOHOro MatepuaJia 8
U Jjorapupmudeckas [Toka3zarenbHas u gorapupmudeckas GyHKIMU, UX cBOMCTBA U rpaduku. Jlorapupmuueckue
byHKINY, ypaBHEHMUS, YpaBHEHHS U HEPAaBEHCTBA
HEpaBEHCTBA
Tewma 2.8. IIpodeccnoHATbLHO OPHEHTHPOBAHHOE COACPKAHHUE 4
Jlorapugmsl B npupojie [Tpumenenue norapudma. Mcropus pazsutus maremaTtuku. Jlorapupmuueckas crnupaib B
1 TEXHUKE npupone. Ee wmaremarmueckue cBoiicTBa. lcnonb3oBaHue rpaduKoB (QYHKIMA IS
UCCIICIOBaHMsl MIPOLIECCOB M 3aBUCHUMOCTEN, KOTOpPblE BO3HUKAIOT NPHU PEIICHUH 337134 U3
pa3IuYHbIX 00JaCTe HAyKU U peaJIbHOM JKU3HU
Tema 2.9. Coaep:xanue yue0HOro MaTepHaJia 2
IIpumenenue ypaBaenui, | Mcnonb3oBanue rpadukoB (QYHKIUA Ui pElICHUS YpPaBHEHWH W JIMHEHHBIX CHCTEM.
CHCTEM M HEPaBEHCTB [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUUECKHX 3a/1ad U 3a]1a4
K PEILEHUIO 33/1a4 U3 PAa3JIMYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU
KontpoabsHnasi padora Ne 2
Paznen 3 IlpsiMble 1 nJ10cKOCTH B pocTpaHcTBe. KoopaAMHATHI M BEeKTOPBI B IPOCTPAHCTBE 30 [1P61, TIP610,
Tewma 3.1. Coaep:xanue yueOHOTr0o MaTepuaJia 4 I1PG9, T1P63, I1PG6,
IToBTOpenue OcHoBHBIE (DUTYDBI, PaKTBl U TEOpPEeMbl MIIAHUMETPUU. OCHOBHBIE MOHATUS CTEPEOMETPUH. I1P65, I1P614
wiaHumeTpun. OcHoBHbIE | Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO. [loHSATHE 00 AKCHOMATHYECKOM IMOCTPOCHHH OK 01, OK 02, OK
MIOHATUS CTEPEOMETPUN CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX 03, OK 04, OK 05,
Tema 3.2. Coaepxxanue yuyeOHOIro MaTepuasa 6 OK 06, OK07
IIpsiMBIE U TIOCKOCTH B3anMHOE pacnosiokeHue NpsIMBIX B MPOCTPAHCTBE: IMEPECEKAOLIUECs, NapajlleibHbIE U JIP4,7,8
B IIPOCTPAHCTBE. CKpelmuBaroIuecs mnpsaMble. [lapaineapbHOCTh MPAMBIX M IIJIOCKOCTEM B IPOCTPAHCTBE: K 1.1, 1.2
[TapannensHOCTh NPAMBIX, | TTapajuIeTIbHBIE MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX MPSAMBIX, MapaIeIbHOCTD
pSIMOM U TJIOCKOCTH, OpsIMOM M TUIOCKOCTH. YTJIBI C COHANpPaBJIE€HHBIMU CTOPOHAMH, YTOJI MEXIY HpPSIMBIMU B
IUIOCKOCTEN npocTpaHcTBe. [lapamnenbHOCTh  IUIOCKOCTEN: MapajuieNbHblE IUIOCKOCTH, CBOWCTBA
napajuleNibHBIX IulockocTei. [lpocreiimme mnpocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTHU:
TeTpa’p, KyO, mapajuiesenuIe]], IOCTpOeHHEe CeUeHH
Tema 3.3. Copnepxxanue y4eOHOIro MaTepuaJa 4
[leprieHqUKYIAPHOCTD [leprieHAUKYIAPHOCTD MPSIMON U IJIOCKOCTHU: MEPIEHANKYISPHBIE MPSMbIE B IPOCTPAHCTBE,
PSMBIX npsMble MapajulebHbIE U MEPIEeHAUKYISPHBIE K TNIOCKOCTH, MPU3HAK MEPIEeHAUKYIIPHOCTH
Y IJIOCKOCTEN IIPSIMOM M INIOCKOCTH, TEOPEMA O MPSIMON NMEPIEHUKYIISIPHON MIIOCKOCTH
Tema 3.4. Copnepxanue yueOHOIo MaTepuaJa 4




VYribl MeXAY TPSIMBIMU
U TJIOCKOCTSIMU

VYrael B IPOCTPAHCTBE: YTOJ MEXKAY MPAMOM M MJIOCKOCTHIO, IBYTPAaHHBIN yIoJl, TUHEUHBIMA
yrosl JABYIpaHHOro yria. IlepneHauKynsip M HaKIOHHBIE: PACCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSIHUE OT MpPsIMOM 1O TIJIOCKOCTH, MPOEKIus (UTyphl HA IUIOCKOCTD.
[lepneHguKyISIpHOCTD IIJIOCKOCTEM: IPU3HAK IEPIEHIUKYISPHOCTH [JBYX IUIOCKOCTEH.
Teopema o0 TpEX nepneHANKYIIpax

Tema 3.5. Coaep:xanue yueOHOT0 MaTepHaJia 4
KoopauHatsl 1 BEKTOpBI Bekrop Ha miockoctu u B npoctpaHcTBe. CioKeHHe U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
B IIPOCTPAHCTBE BEKTOpa Ha uucio. PaznokeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napamuenenunena. PemieHue 3amad, CBA3aHHBIX C IPUMEHEHHEM MpaBWJ JEUCTBUH ¢
BekTopamHu. IIpsimoyronbHas cucreMa KoopAuHAT B npocTpaHcTBe. KoopamHaTel BEKTOpa.
[Tpocreiimue 3anaun B KOOpAMHATaX. YTosl MexAy Bekropamu. CKalsipHOEe IpOHM3BEAECHUE
BEKTOPOB. Brluncienue yrioB Mexay NpSMbIMU U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIIM
METOJ IIPU PEeLICHUH F'€OMETPUUYECKUX 3a]a4
Tema 3.6. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME 6
[TpsiMbIe U MIIOCKOCTH PacnonoxxeHue nNpsMBIX M IUIOCKOCTEH B OKpYy)KarolleM Mupe (IpUpOJe, HCKYCCTBE,
B IIPAKTHYECKMX 3a]a49aX | apXUTEKType, TEXHUKE). PelieHne npakTHKo-OpreHTUPOBAaHHBIX 3aj1a4
Tema 3.7. Coaep:xxanue yue0HOro MaTepHaJia 2
Pemienne 3anau. IlpsaMeie | Pemmenue 3ajad Ha HaXOXKIACHUE TC€OMETPHUCCKUX BEIIMYMH C KCIOJIB30BAHUEM arrapara
U TUIOCKOCTH, KOOPIUHATHI | BEKTOPHOM aireOphI
U BEKTOP KouTtpoabHnas pa6ora Ne 3
Pa3nen 4. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GPyHKIuu 26 I1P61, ITPG10,
Tema 4.1. Copepxanue y4eOHOIro MaTepuaa 6 I1P69, T1PG3, ITP66,
OcHoBbl TpuroHomerpun | CHHyC, KOCHHYC W TaHTCHC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTCHC [1PGS5, T1P614
YK CIIOBOTO apryMeHra. Tpuronomerpuueckas OKPY>KHOCTb, oImpeleneHue OK 01, OK 02, OK
TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMeHTa 03, OK 04, OK 05,
Tema 4.2. OcHOBHBIE Copepxanue yueOHOIro MaTepuasa 6 OK 06, OK07
TPUTOHOMETPUYECKHE [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpaxkeHH. (OCHOBHBIE TPUTOHOMETPUYECKHE JIP4,7,8
TOXJECTBA hopMyIIbI IK'1.1, 1.2
Tema 4.3. Copnepxxanue y4eOHOIro MaTepuaJa 6
Tpuronomerpuueckue Oyukuus. Ilepuonnueckue ¢ynkiuu. TpuroHomerpuueckue (QyHKIMHM, WX CBOWCTBA U
(GyHKIMH, UX CBOWCTBA W | rpaduKu
rpaduku
Tema 4.4. Copnepxanue yueOHOIo MaTepuaJa 6
Tpuronomerpuyeckue Tpuronomerpuueckue ypaBHeHUs. [I[puMepsl TPUTOHOMETPUYECKIX HEPABEHCTB

YpaBHCHU U HCPABCHCTBA




Tema 4.5. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME 2
Hcnons3oBanue [IpoBeneHue MpPaKTUYECKHX pacueToB MO QopMyinaM TpUTOHOMETpuH. lcmonb3oBaHue
TPUTOHOMETPUU rpaduxkoB QyHKUMNA AJI MCCIEAOBAHUS MPOLECCOB U 3aBUCHMOCTEH, KOTOPbIE BO3HUKAIOT
B po(eCCHOHANBHOH | PU PEeHICHHUH 3a1a4 U3 APYTUX YUeOHBIX AUCHHUILIMH U PEaTbHON JKH3HU
chepe
Tema 4.6. Coaepxxanue yueOHOIo MaTepuasa 2
Pewenne 3anau Tpuronomerpuyeckue GyHKIMH, TOKIECTBA U YPaBHEHUS
TPUTOHOMETPHUH Konrpoabnas padora Ne 4
Pasnes 5. MHOrOrpaHHHMKH M TeJia BPAICHHSI 34 I1P61, TIPG10,
Tema 5.1. Coaep:xanue yueOHOTo MaTepHaJia 8 I1P69, ITP63, ITP66,
MHororpasHuku [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIMYKJIbIE U HEBBIITYKJIbIC [1P65, T1PG14
MHOTOTPaHHUKM; pPa3BEPTKa MHororpanHuka. lIpusma: n-yronbHas mnpusma; TpaHu U OK 01, OK 02, OK
OCHOBaHUSI TMPU3MBI, TpsiMasi U HAKJIOHHAas MPHU3MbI, OOKOBask W TIOJHAs TOBEPXHOCTH 03, OK 04, OK 05,
npusmsbl. [lapamnenenunesn, npsMOYrojbHBIN Mapaienenunes u ero cBoiictea. [lupamuna: OK 06, OK07
N-yroibHash MUpaMuaa, TPaHU M OCHOBAHWE MUPAMHUIbI, OOKOBas M TOJHAs MMOBEPXHOCTH JIP4,7,8
NMpaMu/bl; TpaBUJbHAs M YyCEUYEHHass MNHpaMHa. ODJIEMEHThl NPU3Mbl U HUPAMUBL. K 1.1, 1.2
Brrunciienue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, IMaroHaliu, yribl
Tema 5.2. Coaep:xxanue yue0HOro MaTepHaJia 6
[IpaBunbsHbIE [TpaBuiIbHBIE MHOTOTPAHHUKU: MOHSATHE MTPaBIUJIBHOIO MHOTOIPaHHUKA; TIPaBUJIbHAS MPU3Ma
MHOTOTPaHHUKH. Y TMpaBUIbHAS NUpamMuja; MpaBUjbHAs TPEYrojbHas MUPAMHAA U MPaBUIIBHBIN TETpa’p;
[Imomane moBepxHOCTH ky0. IlpencraBnenre o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOJEKAdIp U HUKOCAdAP U
MHOTOTPaHHUKOB np. Cedenuss mpu3Mbl W nupamMuabl. [lmomaas OOKOBOW TOBEPXHOCTH M TOJTHOM
MOBEPXHOCTU NPSAMON MPHU3MBI, IJIOMIAJb OCHOBAHMUM, Teopema O OOKOBOM IMOBEPXHOCTU
npsiMoit mpusMebl. [Tnomans 60K0BOI MOBEPXHOCTH U TTOBEPXHOCTH MPABUILHON MUPAMHUIBI,
TeopeMa O IUIoN[a i GOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI
Tema 5.3. Copepxanue yueOHOIro MaTepuasa 8
Tena Bpamenus [MunuHapuyueckas MOBEPXHOCTb, OOpasyollue IMWIMHIAPUYECKON IOBEPXHOCTHU, OCh
WIMHAPUYECKOW moBepxHOCTH. LlunmmHap: ocHoBaHUS W OOKOBas IOBEPXHOCTH,
oOpa3yroias u och, MIOMaasr OOKOBOM U MOJIHON MOBEpXHOCTH. KOHMYEcKast MOBEPXHOCTb,
o0pa3yrolre KOHUHYeCKO MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKOi noBepxHocTu. Konyc:
OCHOBaHUE W BepIIMHA, 00pa3yromias U OChb, IJIOMAAb OOKOBOH U IMOJIHOM MOBEPXHOCTH.
VYceuéHHbIN KOHYC: 00pa3yroliye U BbICOTA, OCHOBaHUSA U OokoBas mosepxHocTh. Cdepa u
niap: UEHTp, paauyc, TuaMeTp, IUIoNa/lb MoBepXHOCTU chephl. B3aumHoe pacnonoxeHue
cdepbl U MIIO0CKOCTH, KacaTellbHas MIOCKOCTh K cdepe, miomanb chepsl. zobpakeHnue ten
BpalleHus Ha IUI0CKOCTH. Pa3BEépTka NMIMHIpa U KOHYCa
Tema 5.4. Copnepxanue y4yeOHOIro MaTepuaJia 6




O0peMBI ¥ IUIOIIAIHU
IIOBEPXHOCTEH TEI

[Tonsitue 06 00bEME Tena B pocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00
00BbEME MPSMOYTOJILHOTO TapalieNienunesa M CIeICTBUS W3 He€. 00beM MUpaMuibl U
npusmbl. O0bEM mHMIMHIPa, KoHyca. OOBEM mapa u twiomanb chepbl. [lomoOHbIe Tena B
npoctparcTBe. COOTHOIIEHUS MEXAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMu TIOJJOOHBIX TEIL.
Cevenuss mwimHApa (MapajuleIbHO W TEPHCHIUKYISPHO OCH), CEYCHHS KOHYca
(mapasuienbHOe OCHOBAHUIO M MTPOXOASIIEe Yepe3 BEPIINHY), CeUSHHs apa. MHOTOrpaHHUK,
OIKCaHHBIN 0KO0JIO cephl; chepa, BIUCAHHAS B MHOTOTPAHHUK WX B TEJIO BPALICHUS

Tema 5.5. IIpodeccnoHATIbLHO OPHEHTHPOBAHHOE COACPIKAHHUE 4
JIBm>xeHue B CuMmmMmeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
IIPOCTPAHCTBE. DONeMEHTBl CUMMETPUU B NMHUpaMHUAAX, MapajuiesenuIenax, IpaBUIbHbBIX MHOTOTPaHHUKAX.
CeueHust 1 KOMOMHALUU CummeTpust B NpHUpOJE, apXUTEKType, TeXHHKe, B ObITy, B npodeccuu. Mcnonab3oBaHue
IPOCTPAHCTBEHHBIX (QUTYp | ABMKEHHI B IMPOCTPAHCTBE MPH PEIICHUH 331a4. [I0CTpoeHUe CeYeH i MHOTOTPAHHUKOB U
B IIpO(eCcCHOHATBHBIX Ten BpameHus. Merox cinenoB. KomOuHanus Ten BpallleHMsT U MHOTOIDaHHMKOB.
3aa4ax Hcnonp3oBaHne KOMOWHANUMNA MHOIONPAaHHUKOB M T€Jl BpalleHUs B  IPaKTUKO-

OpPUEHTHPOBAHHBIX 33Ja4ax
Tewma 5.6. Coaep:xanue yueOHOTo MaTepHaJia 2
Pemienue 3amau. Bbruucnenue BeauuuH (AnuHA, yroia, oObeM, IUIOIAAb MOBEPXHOCTH) TIE€OMETPUYECKUX
MHororpaHH1Kku U Tejia buryp, ucronb3ys nzydeHHsie GopMyisl 1 MeTobl. [locTpoeHune ceueHnii MHOTOTPaHHUKOB
BpallleHus METOIOM CJIEJIOB, BBIMOJHEHUE (BBIHOCHBIX) IUIOCKUX YEpPTEXKEH M3 PHUCYHKOB IPOCTHIX

00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTpoabHast padora Ne 5
Pa3nes 6. [IpousBogHasi u nepoodpa3Hasi pyHKuuu 44 I1P61, ITP610,
Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 2 11P69, 11P63, I1P66,
MOHOTOHHOCTB U [TpomMexyTKM MOHOTOHHOCTH (PYHKIIMH. MakcUMyMbl 1 MUHUMYMBI ¢yHKunu. Hanbonbiiee I1P65, TTPG14
9KCTPEMYMBI (PYHKIIHH. Y HalMEeHbllIee 3HaueHne (QYHKIIUU Ha IPOMEKYTKE OK 01, OK 02, OK
Touku d3KCTpEMyMa 03, OK 04, OK 05,
Tema 6.2. Coaepxxanue yuyeOHOIro MaTepuasa 6 OK 06, OK07
Ionsarue nenpepriBHOCTH | HenpepriBHbIe QyHKIMH. MeTOoa HHTEPBAIOB sl peIlICHHs] HEPABEHCTB JIP4,7,8
byukun. Meton K 1.1, 1.2
VMHTEPBAJIOB
Tema 6.3. Conep:xanue yueOHOro MaTepuaJia 8
[IpounsBoHasi. [TpousBonnas ¢ynkuuu. ['eomerpuueckuid u  (QU3UYECKUH  CMBICT  IPOU3BOJIHOM.
['eomerpuuecknii n [TpousBoaHbIE 3ME€MEHTapHbIX (QYHKIMNA. DOpMysbl HAXO0XKACHUS IPOU3BOJIHOM CYMMBI,
(du3nuecKkuit cMbICT IPOM3BEACHUS M YaCTHOTO (DYHKINH
IIPOU3BOHOU
Tema 6.4. MonoronHocTs | Comep:kaHue yueOHOIro MaTepuaJa 4




byakuun. Touku

[IpumeneHne MPOU3BOHON K UCCIIETOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTB M DKCTPEMYMBI

IKCTpEMyMa
Tema 6.5. Conep:kanue y4eOHOT0 MaTepuaJia 6
Haubomnbmiee u Haxoxxnenre HauOoNbIIero 1 HAaUMEHbIIEro 3HauYeHUs (QPyHKIUN Ha oTpe3ke. [IpumeHenue
HauMEHbIIIee 3HAYCHUS MPOU3BOJHON [IJISl HAXOXKJIEHHUS HaWIydIlero pelIeHHs B NPUKIATHBIX 3ajgadax, s
byHKIIIN oTpeieNIeHUs] CKOPOCTH MPOIIeCca, 3aJaHHOTO (GOPMYJIION UITH TpaduKOM
Tewma 6.6. Haxoxaenue IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME 6
ONTUMAJILHOTO pe3ynbraTta | [IpukiagHbie 3a1a4i, B TOM YKCIIE COIMATbHO-DKOHOMHYECKOTO M (PU3NYECKOTO XapakTepa,
C MOMOUIBIO NPOU3BOAHOM | MX pElICHUE CPEICTBAMHA MAaTEMaTHYECKOT0 aHAJIN3a
Tema 6.7. Coaep:xanue yueOHOTro MaTepHaJia 6
IlepBooOpasnas pynkimu | IlepBoobpasnas. Tabsmiia mepBoOOpa3HBIX
Tema 6.8. Coaep:xanue yue0HOro MaTepHaJia 4
IInomans KpuBoJIMHEWHON | IHTErpan, ero reomMeTpuueckuii W (U3MYECKUH CMBICH. Bplumcienune uWHTErpama 1o
Tpaneuuu. @opmyia dopmyne Herorona-Jleitbnuia
Hrrotona — JleitOnuna
Tema 6.9. Coaep:xxanue yue0HOro MaTepHaJia 2
[Mpumenenue Pemenne 3amau Ha mpUMEHEHHE MPOM3BOJAHON M MHTETpasia JJIsi BEIYMCICHUS (PU3NIECKUX
IPOU3BOTHON BEJIMYMH U IO
U TIepBOOOpa3HON KonTposbHas pa6ota Ne 6
byHKIIMHN
Pa3nen 7. Teopusi BeposITHOCTEH M CTATUCTHKA 32 I1P61, ITPG10,
Tema 7.1. Coaep:xanue yueOHOro MaTepHaJia 2 I1PG9, ITPG63, I1P66,
[IpencraBienue qaHHBIX [IpencraBnenne JaHHBIX C MOMOIIBI0 Tabiuil W auarpamm. CpenHee apupMeTHdeckoe, I1P65, I1P614
n onucareNnbHasd | MeIuaHa, HauOoNblliee M HaWMEHbIIee 3HAYEHUs, pa3Max, ITUCIEepCHs, CTaHIApPTHOE OK 01, OK 02, OK
CTaTUCTHKA OTKJIOHCHHE YHCIIOBBIX HA0OPOB 03, OK 04, OK 05,
Tema 7.2. Copepxanue yueOHOIro MaTepuasa 6 OK 06, OK07
CrnyuaiiHble cOOBITHSL. CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) M CIydyallHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS JIP4,7,8
Orneparnuu HaJ | (ucxomsl). BeposTHOCTD Cly4aifHOro cOOBITHS. BIH30CTh YaCTOTHI U BEPOSTHOCTH COOBITHIA. IK 1.1, 1.2
COOBITUSMHU CrnyuaiiHple ONBITBI C PAaBHOBO3MOXHBIMU JJIEMEHTAapHBIMU COOBITHAMU. BeposgTrHocTH
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
Onepanu HaJl COOBITUAMH: TIEPECEUCHHE, OOBEAMHEHUE, MPOTHUBOIOIOXKHBIE COOBITHSI.
Juarpammsl  Oiinepa. dopmyna ClOXKEHHS BEPOSTHOCTEH. YCJIOBHasg BEPOATHOCTD.
YMmHoxkeHue BeposiTHocTel. JlepeBo ciywailHOro »skcnepumenta. dopMmyna MOITHOMN
BeposiTHOCTH. HezaBucuMble coOBITHS
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 8




BeposTHOCTh
B IPO(eCCHOHATBHBIX
3a1a4ax

[lTepBuunass 00pabOTKa CTAaTHCTHYECKUX MJaHHBIX. ['paduueckoe uX TpencTaBlICHUE.
Haxoxxnenne cpenHMX XapaKTepUCTUK, HaOMIOAaeMbIX JaHHbIX. OlleHKa BEpPOSTHOCTH
coOBITUSI B TMPO(hecCHOHALHOW AESTENBHOCTH, pEIIeHUe MPO(EeCCHOHANBHBIX 3a1a4 Ha

BEPOSTHOCTh  COOBITHS, TNPUMEHEHHE CTAaTUCTHYECKUX  METOJOB IS peIICHUs
npoecCHOHANBHBIX 3aa4
Tema 7.4. Coaepxxanue yueOHOIo MaTepuasia 4
DJIEMEHTHI KomOunaropHoe mnpaBuiio yMHOXeHUs. [lepectaHoBku u ¢akropuan. Yucio codeTaHuid.
KOMOWHATOPUKH Tpeyronpauk [Tackans. @opmyna bunoma HeroToHa
Tema 7.5. Conep:kanue y4eOHOT0 MaTepuaJia 2
Cepuu bunapusiii ciydaifHbld ONBIT (MCHBITAHUE), YCIeX U Heydada. He3zaBuCUMBbIE MCHBITAHHUS.
MOCJIEI0BATEIbHBIX Cepust HE3aBHCHMBIX HUCHBITaHUN 10 mnepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAaHUN
VCIIBITAaHUI bepHyim
Tema 7.6. Coaep:xanue yueOHOro MaTepHuaJia 6
. CnyuaiiHas BenuuuHa. Pacrnpeaenenue BeposiTHocTe. JluarpamMma — pacrnpeneneHusl.
CrnydaiiHble BETUYUHBI U I . 6
pUMEpPBI pacpeeIeHUid, B TOM YHCIIe, TEOMETPUUYECKOE U OMHOMHUAIIBHOE.
PacHpeICIICHHA. YuciioBble XapaKTEPUCTUKHU CIyYalHbIX BEJIMYUH: MATEMAaTUYECKOE OKUJIAHUE, TUCIIEPCUs U
MaTeMaTquCKoev . CTaHJapTHOE OTKJIOHEeHHE. [IpuMepsl NpUMEHEHUs MaTeMaTU4YECKOro OKUJaHHUsS, B TOM
OKHJIAHUE CILyHarHOU yuclie B 3a/layaX M3 IOBCEJHEBHOM U3HU. MaremaTHdeckoe OXUJaHHe OHHAPHOM
BCIHHHDL CIy4alHOM BEIMYMHBL. MaTremMaTH4ecKoe OXUJAHHE CYMMbl CIIyYalHBbIX BEJIWYHUH.
MaremaTnueckoe OXHJAaHHE U JUCHEPCUS TEOMETPUYECKOro M OMHOMHAIBLHOIO
pacnpenereHui
Tema 7.7. Copepxanue yueOHOIro MaTepuasa 2
3akoH OONBIIMX 4HCEN. | 3aKOH OOJBIIMX YMUCET M €ro poiib B HayKe, MPUPOjE M oOmiecTBe. BhIOOPOUHBIH MeETO
HenpepriBable cnyvaiinble | nccienoBanuii. [IpuMepsl HeNMpepbhIBHBIX CIy4YailHBIX BenuuuH. [loHSATHE O MIOTHOCTH
BEJIMYUHBI pacnpeneneHus. 3adaud, MNPUBOAAIIME K HOpMalbHOMY pacrpeaeneHuto. [loHstue o
(pacmipenienenus) HOPMaJIbHOM paclpefeIeHuN
HopmansHoe KonTposbnas padora Ne 7 2
pacnpeneneHie
IMpomeskyTounas arrectanus (IK3aMeH) 6
Bceero: 232




Temwt pegpepamos (00x1a008)

- CJI0HBIE NTPOLICHTHI B PEaIbHOU KU3HMU.

- [IocTpoeHHE MIIOCKUX KPUBBIX B MOJISIPHBIX KOOPAWHATAX.

- BEeposATHOCTB BBIMTPBIIIA B JIOTEPESX.

- KoMmIuiekcHble yncna u Ux pojib B MaTEMAaTHUKE.

- Pemenue cucrem ypaBHeHuil MmetooM Kpamepa (¢ momolpto onpeaenuTenei).
- OyHKIIMK B OKPYKAIOIIEM HAC MUPE.

- 3ameuaTenbHass KOMOMHATOPHKA.

- [losiBrIeHUE W pa3BUTHE YHUCIA.

- BexTops! 1 uX mpukiIagHas HampaBICHHOCTh B TEOMETPUU U (PUBHKE.
- BcemupHOE yMHOXKEHUE.

- Buapl cucteM ypaBHEHUI U cIOCOOBI UX PELICHUS.

- Kpunrorpammsl — TaifHOIIKUCH IPOILIOT0, HACTOSIILIETO U OyAyIIEro.
- HenpepriBHBIE Ap00OH.

- [IppuMeHeHne CI0KHBIX NMPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.

- [TapamienpHOE IPOEKTUPOBAHKE.

- CpelHrE 3HAYEHUS U UX IPUMEHEHHUE B CTATHCTHKE.

- BextopHOE 3a1aHHe MPSAMBIX U IJIOCKOCTEW B POCTPAHCTBE.

- Ciio’xeHre TapMOHMYECKUX KOJICOaHUH.

- I'paduueckoe penmieHue ypaBHEHH 1 HEPABEHCTB.

- [IpaBWiIbHBIE ¥ OTYNIPABUIIbHBIE MHOTOTPAHHUKH.

- Konnueckue ceyeHrs U UX NPUMEHEHHE B TEXHUKE.

- [lonsarue quddepenunana u ero NPUIOKEHHUS.

- CxeMbl TOBTOPHBIX UCIBITAHUN bepHyIun.

- MccnenoBanue ypaBHEHHU U HEPABEHCTB C MAPAMETPOM.

3. YCJIOBMS PEAJIM3BAIIMA PABOYEH TTPOITPAMMBI YUYEBHOM
JANCHUIIJIINHBI

3.1. Odpa3oBaTeibHbIE TEXHOJIOTHH

Hnst  peanmuzanuu  pabodeil mnporpaMMmbl  y4eOHOW JUCIUIUIMHBI MPUMEHSIOTCS
cienyromye o0pa3oBaTelibHbIe TEXHOJIOTUU:

- mpobseMHOe 00yUYeHuUE;

- udPepeHInpoBaHHOE O0YUEHHUE;

- IPOEKTHBIE U UCCIEA0BATEIbCKUE METO/IbI O0yUEHHS;

- TNYHOCTHO-OPUEHTUPOBAHHOE 00YUYEHUE;

- 00yueHue B COTpyAHUYECTBE (KOMaHIHAs, TPYIIOBas padboTa);

- ”HQOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH.

3.2. TpeboBaHusi K  MHHHMAJBLHOMY  MaTepPHATbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOT0 MmpeaMeTa

Peanuzamms  ydyebHoro mpeamera TpeOyeT Hanmuuusg ydeOHOTO KaOuHeTa
MaTEeMaTHUKH.

Ob6opynoBanue yueOHOro kabuHera:

- TOCA/I0YHbIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- paboyee MeCTO penoaaBaTers;




-  IUIAKTUYCCKUN KOMIUIEKT YYEOHO-HAIJSIMHBIX TMOCOOWMH TIO JAWCIUILUIMHE
MaTEeMaTHKa;

- MyJIbTUMEAUIHBIE CPEACTBA OOYUECHHUS 0 JUCHUIUIMHE MaTEMaTHKA.

Texnuueckue cpeacTra 00y4eHusI:

- KOMITBIOTEP C JIUIIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUEHHEM;

- IPOEKTOP C IKPAHOM.

3.3. UudopmanuonHoe odecnevyeHne 00yueHust

OCHOBHbBIEC HCTOYHUKHU:

1. Marematuka: anreOpa U Hadyajla MaTEMaTHUECKOTO aHalu3a, reoMeTpus. Anredpa u
Hadajga martemarmdeckoro aHanmmsa. 10-11 kmacc. Amumon IILA., Komsrua HO.M.,
TkaueBa M.B. u gpyrue. - M: [Ipocsemienue, 2022.

2. Martematuka: anreOpa ¥ Hayajga MAaTeMaTUYECKOTO aHajin3a, TIeOMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u gpyrue. -
M: Tlpocsemenue, 2022.

JIOTIOTHUTENbHBIC UCTOUYHUKHU:

1. Marematuka: yuyeOnuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPVYC, 2019.
(Cpennee npodeccuoHaibHOE 0Opa30BaHUE)

2. Maremaruka: anreOpa M Hayajga MaTeMaTHYeCcKoro aHanusa, reomerpus. 10-11
KJaccel. Anredpa u Hayajga Maremarudeckoro aHanusa. B 2 u. Yacte 1: YyeOHuk st
yyaluxcsi 00pa3oBaTeNbHBIX OpraHu3aiuii (0a3oBblii ypoBeHb)/MopakoBuy A.l.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl yyamuxcss oOpa3oBaTeIbHBIX OpraHu3aluil
(6a3zoBsIil ypoBeHb)/ Mopakosud A.I'. u npyrue; noxa penakuuedn Mopakosuya A.T. -
M: Muemo3suna, 2018.

3. Maremaruka: anreOpa 1 Hayajga MaTeMaTUYECKOIO aHaNIM3a, reoMeTpus. Anredpa u
Hayvajga MateMmatuueckoro aHaimmza. 10 kmacc. Huxonbckuit C.M., IloranoB M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

NHTEepHET-UCTOYHUKHU:

1. Beepoccuiickue maTepHEeT-0oMMmHaael. - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBFHOM
JANCHUIIJIINHBI

KouTpo/ib U oleHKka pe3yabTaTOB OCBOCHHS OOIICOOPa30BATEIBHON IUCITUTUTHHBI
pPacKpBIBAIOTCS  Yepe3  JUCHUIUIMHAPHBIE  PEe3ylbTaThl, HAMpaBICHHBIE  Ha
dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMM MO pa3jenaM W TeMam
cojiepkanusi ydyeOHOro wmarepuana. KOHTpoib M OIEHKa pe3ylbTaTOB OCBOCHUS
y4eOHOM MUCIUIUIMHBI OCYIIECTBISICTCS MpEINojaBaTeieM B MPOIECCe MPOBEACHUS

KOHTPOJIbHBIX, TCCTUPOBAHMUA,

YCTHOTO  OIIPOCa,

HHAWBUAYAJIBHBIX IIPOCKTOB, JOMAIITHHUX 321,[[21HPII>1.

BBIITOJIHCHU A O6y‘-IaIOH_[I/IMI/IC$I

Pe3syabTarsl ocBOCHUSA Pazngen/Tema THun oueHoYHbIX
Y4eOHOI THCIUILITHHBI MepPONPUSITHSI
OK 01. Beibupats criocoObI peieHus 3a1a4 Tema 1.1, 1.2 II-o/c, 1.3, | TectupoBanue
poheCCHOHATBHOMN IeATETEHOCTH 1.411-o/c, 1.511-0/c, 1.6. YcTHBI onpoc
MPUMEHUTEIBLHO Temnr 2.1- 2.7, 2.8 II-o/c, | MareMaTuuecKui
K pa3JINYHbIM KOHTEKCTaM 2.9. JHUKTAHT
Temsr 3.1 - 3.5, 3.6I1-o0/c, | UnguBugyanbHas
3.7. CaMOCTOSATEIbLHAS
Temur 4.1 - 4.4, 4.511-o0/c, | pabota
4.6. [IpencraBnenue
Temsr 5.1, 5.2, 5.3[1-0/c, | pe3ynpTaToB
5,4, 5.511-0/c, 5.6. MPAKTUYECKUX
Tewmsl 6.1 - 6.5, 6.6I1-0/c, | paboT
6.7-6.9. 3amuTa
Temsr 7.1, 7.2, 7.311-0/c, TBOPYECKUX paboT
714-7.1. Kontponbnas
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA Tema 1.1, 1.2II-o/c, 1.3, | paboTa
MOKCKA, aHaJIN3a U UHTEpIpeTauu 1.4I1-o/c, 1.511-0/c, 1.6. Boinonnenue
uHpopmanuu, 1 HpopManoHHele TexHonorun | Temsr 2.1- 2.7, 2.8 [I-o/c, | 5K3aMEHALMOHHBIX
JUIS BBIIOJTHEHUS 3aa4 Ipo¢ecCUOHaIbHON 2.9. 3a/laHui
JIesSITeIbHOCTHU Temer 3.1 - 3.5, 3.6I1-o0/c, | DkcnepTHOE
3.7. HaOJII0ICHUE
Tembr 4.1 - 4.4, 4.511-0/c, | BBIIIOJIHEHUS
4.6. WHIUBUTYJTBHOU
Temsr 5.1, 5.2, 5.3I1-o/c, | caMOCTOATENBHOM
5,4, 5.5I1-o/c, 5.6. paboTHI,
Tewmsl 6.1 - 6.5, 6.6I1-0/c, | IPaKTUYECKUX
6.7-6.9. pabor,
Temsr 7.1, 7.2, 7.311-0/c, 3alInuTa
714-7.7 TBOPYECKUX paboT
OK 03. IlnanupoBaTh U peaqn30BbIBaTh Tema 1.1, 1.2I1-o/c, 1.3,
cobcTBeHHOE TTpodeccnoHanbHOe U TuaHoctHoe | 1.411-o/c, 1.511-o/c, 1.6.
pa3BUTHE, IPEAIPUHUMATEIBCKYIO Temsr 2.1- 2.7, 2.8 II-o/c,
NeSITeNIbHOCTh B MPOQeCCUOHANBHOM cdepe, 2.9.
WCII0JIb30BaTh 3HAHUS MO MPABOBOMU U Temur 3.1 - 3.5, 3.6I1-o/c,
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(buHAHCOBOW I'PaMOTHOCTH B Pa3INYHbIX
KU3HEHHBIX CUTYaITHSIX

3.7.

Temur 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwr 7.1, 7.2, 7.311-0/c,
74-7.7

OK 04. 3¢ddexTnBHO B3aMMOICHCTBOBATD U
paboTaTh B KOJUICKTHBE ¥ KOMaH/IE

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temur 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-o/c, 5.6.

Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwr 7.1, 7.2, 7.311-0/c,
74-7.7

OK 05. OcyuiecTBiTh YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIHIO Ha TOCYJAaPCTBEHHOM $I3bIKE
Poccuiickoit deneparuu ¢ yaeTom
0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-o/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-o/c,
3.7.

Temer 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temnr 5.1, 5.2, 5.311-0/c,
5,4, 5.5I1-0/c, 5.6

OK 06. ITposiBIsATH TpaXkIaHCKO-
NaTPUOTUYECKYIO TMO3ULUIO, IEMOHCTPUPOBATh
OCO3HAaHHOE MTOBE/JICHNE HA OCHOBE
TPaJULMOHHBIX O0IIEYeIOBEYECKUX [IEHHOCTEH,
B TOM YHCJIE C YI€TOM rapMOHHU3ALUT
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOIICHHUH, IPUMEHSATH CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO MOBECHUS

Tema 1.1, 1.2I1-o/c, 1.3,
1.4IT-o/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 1I-o/c,
2.9.

Tewmer 4.1 - 4.4, 4.511-o/c,
4.6.

Temsr 5.1, 5.2, 5.311-0/c,
5,4, 5.5T1-0/c, 5.6.

Temur 7.1, 7.2, 7.311-o/c,
74-77

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY>KaloIlel cpesibl, pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHHUs 00 U3MEHEHUU KJIMMaTa,
MIPUHIUIIBI OEPEXIINBOTO MPOU3BOICTBA,

3¢ PeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX
CUTYaLUIX

Tema 1.1, 1.2 II-o/c, 1.3,
1.4I1-o/c, 1.511-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 TI-o/c,
2.9.

Temnr 3.1 - 3.5, 3.611-o/c,
3.7.

Temur 5.1, 5.2, 5.311-o0/c,
5,4, 5.5I1-o/c, 5.6.

Temn1 6.1 - 6.5, 6.611-0/c,
6.7-6.9

[1K 1.1 OcymiecTBiaTh MOATOTOBKY pabouux
IUIaHOB-TPAa(UKOB BBHITIOJIHEHUS MOJIEBBIX PadOT

1K 1.2. BeinmonusATes pa3paboTKy U BbIAYY
3aJJaHU JJIs1 paCTEeHUEBOIYECKUX OpUran

Tema 1.2 IT-o/c, 1.5 I1-o/c,
1.6. Temsr 2.8 I1-o/c, 2
Temmnr 3.6 I1-o/c,

Temnr 4.511-0/c, 4.6.
Temsr 5.3I1-o/c, 5,4, 5.5




IT-o/c, 5.6.

Temrr 6.1 - 6.5, 6.6I1-o/c,
6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-o/c,
74-717.






