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

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

- OenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccruonanbHoro oopazoanust no crneuuanbHocTd CIIO 36.02.03 3ooTexHus
(ITpuxa3z Munnpocsenienus: Poccun ot Ne 546 ot 19 utons 2023 r.);

- Ilpukaz MunucrepctBa mnpocBemieHuss Poccuiickoit @enepaunn Ne 796 or
01.09.22 r. «O BHeceHun U3MeHeHu# B penepanbHbie 00pa30BaTeIbHbIE CTAHIAPTHI
cpenHero npogecCHOHAIBHOT0 00pa30BaHU;

- ®enepanbHOro TroOCYIapCTBEHHOIO 00pa30BaTEBHOIO CTAaHJIApTa CpPEIHEro
o0miero 00pa3oBaHuUsl YTBEPXKIEHHOTO MPHUKa30oM MuHHCTEpPCTBa 00pa30BaHUS U
Hayku Poccutickoit ®enepannu ot 17 mas 2012 1. Ne 413;

- IIpuka3za MunucrepcrBa npocsemienuss PO ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHMHM W3MEHEHU B (denepalbHbIi TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJIApT  CpeaHero  oOmero  oOpa3oBaHMs,  YTBEPXKIEHHBIM  IPUKA30M
MunucrepctBa 0obpazoBanus U Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 r.
Ne 413x;

- [Tpukaza MunucrtepctBa npocemienust Poccuiickoit @eneparuu ot 24.08.2022 Ne
762 «O06 yrBepxneHuu [lopsiaka opraHu3anuu 1 OCyIIECTBICHHUS 00pa3oBaTeIbHON
JEeATEIbHOCTH MO 00pa3oBaTENbHBIM MPOrpaMMaM CPEIHEro NpodecCHOHAIbLHOrO
o0pazoBaHUs;

-+ [Ipuka3za MunucrepctBa mnpocsemienus Poccun ot 23.11.2022 Ne 1014 «OO0
yTBEpKJIeHUH (enepanbHO 00pa3oBaTeIbHOM NPOrpaMMbl CPEIHETO OOIIEero
o0pazoBaHuUs;

- TOpuMepHOM pabouedl mporpaMMbl  00I€00pa30BaTENbHON  JTUCUUILIUHBI
«Matemaruka» (0a30BbIii ypOBeHb) IS MPO(EeCCHOHATBHBIX 00pPa30BaTEIbHBIX
opranuszanuii (omoOpeHo Ha 3acemanuu Ilemarormyeckoro cosera ®I'BOY IO
WPIIO nportokoaom Ne6/2025 ot «18» anpesst 2025 roaa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY



COJEPXKXAHHUE

1. O0mas xapakTepucTuKa pado4eil MporpaMMbl y4e0OHOM M CHUNIMHBI
1.1. Obnactb npuMeHeHus paboyeit mporpaMmbl

1.2. MecTo y4eOHOM AUCHUILUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MpOrpaMMbl
1.3. enu u 3apaun y4eOHON TUCUUILTUHBI, TpeOOBAaHUSI K Pe3yJIbTaTaM OCBOCHHUS
JTVCUUATUIAHBI

2. CTpykKTypa M cofepkaHue y4eOHOM AU CHUILTUHbI

2.1. O6bemM yueOHOM TUCIUTIUIMHBI U BUBI yA€OHOH paOOThI

2.2. TemaTu4ecKuil I1aH U COAEpKaHue y4eOHON AUCLUILINHBI

3. YcaoBus peanuszanuu padodeil mporpaMMbl y4eOHOM M CHUILIHHBI

3.1. OGpa3oBaTenbHbIE TEXHOJIOTHHU

3.2. TpeboBaHus: K MUHUMAQJIBHOMY TEXHUYECKOMY OCHAILIEHUIO

3.3. Uudopmarmonnoe odecrnieueHue oOydeHus

4. KOHTPOJIb M OLIEHKA OCBOCHUS YUeOHOM M CIUTLIHHbI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMbBI YUYEEHOU
JUCIUIIVINHBI

1.1 O6aacTs npuMeHeHus padoyeil MporpaMmbl

Pabouass mporpamma yueOHod nucuuruiiHel OJ1.07 «MaremaTuka» sBIseTCS
4acTbl0 OCHOBHOM 00pa3oBaTelbHOM IPOrpaMMbl B paMKax IOATOTOBKH
CIIeMAIUCTOB cpeaHero 3BeHa 1o crenuanbHocTH CIIO 36.02.03 3o00TexHus Ha
0a3e OCHOBHOTO 00111eT0 00pa30BaHUs.

1.2 MecTo y4yeOHOH JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMBbl:
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. Hearu u 3agauyum y4eOHOW JMCUMIUVIMHBI, TPeOOBAHMS K pe3yJbTaTam
OCBOCHUS JUCHUIIHHBI:

[IpropuTeTHBIMM LIETAMU O0yUEHUSI MaTeMAaTUKE Ha 0A30BOM YPOBHE SIBIISIOTCA:

- (opMHUpOBaHME LEHTPAIBHBIX MaTEMAaTUYECKUX MOHATHM (YUCIO, BEIMYMHA,
reoMeTpuueckas (urypa, nepeMeHHas, BEpOATHOCTb, QYHKIHS), 00eCIeUNBAIOIINX
IPEEMCTBEHHOCTh M MEPCHEKTUBHOCTb  MaTeMaTHYECKOro  oOpa3oBaHMs
00yyJarommxcs;

- ToJBeJeHHE OOYy4YaroIMXCsl Ha JOCTYINHOM I HUX YPOBHE K OCO3HaHUIO
B3aUMOCBSI3M MaT€MaTHUKU M OKPY’KAIOLIEro MHpa, MOHUMAaHUE MaTeMaTHUKU Kak
4acTH OOLIEH KyJIbTYypbl YEJIOBEUECTBA;

- pa3BUTHE WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEW OOydaroumxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX  yYMEHUH, KPUTUYHOCTH
MBIIJICHHS], UHTEpeca K M3YICHUIO MAaTEeMaTHKU;

- (QopmupoBanue (yHKIMOHAJIBHOM MaTeMaTHYECKOM TIpaMOTHOCTU: YMEHUs
pacrmo3HaBaTh MATEMAaTHIECKUE aCTIEKThl B PEATbHBIX KU3HEHHBIX CUTYAIUAX U PU
U3YYEHUU APYTUX AUCLUUIUIMH, MPOSBIECHUS 3aBHUCHUMOCTEM U 3aKOHOMEpPHOCTEH,
(opMynupOBaTh WX Ha SI3bIKE MAaTEMAaTHKU U CO3/1aBaThb MaTeMaTUYECKUE MOJEINH,
OPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHI ammapar JUisi pelIeHUs MpaKTUKO-
OpPUEHTUPOBAHHBIX 3ajad, 3aja4 npo¢ecCuOHATBHON NEeSATENBHOCTH,
MHTEPIIPETUPOBATH U OLICHUBATH MOJIyYE€HHBIE PE3YJIbTaThI.

OcBoeHMe Kypca IUCHUIUIMHBI «MaTteMaTuka» IpeanoaraeT peleHue Cieyromux
3ajga4:

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

- aTh BO3MOXXHOCTbH OBJAJICHHUS SI3bIKOM MAaTE€MaTHKH B YCTHOW M MHUChMEHHOMU
dopMe, MaTeMaTUIECKUMHU 3HAHUSMHU U YMEHHUSIMH, HEOOXOTUMBIMH JIsI U3YUCHHUSI
Y OCBOCHHUSI U30paHHOM CIEMAILHOCTH Ha COBPEMEHHOM YPOBHE;  pa3BUBATH
JIOTUYECKOE  MBIIUICHHE, aJITOPUTMHUYECKYIO  KYJIbTYpy, IPOCTPAHCTBEHHOE
BOOOpa)KEHUE, MaTeMAaTUYECKO€  MBIIUIEHHE W HUHTYMIHIO, TBOPYECKHE
CIIOCOOHOCTH, HEOOXOIUMBIE 711 TPOAOIKEHUS CaMOCTOATEIbHON NESTEIbHOCTH B
o0JacTH MaTeMaTHKd ¢ €€ TMPUIOoKEeHW B Oyaymed mnpodeccrnoHaaIbHOMN
JesITeIbHOCTH;

- BOCIIUTBIBATh CPEJICTBAMHU MATEMAaTUKH KyJIbTYPhl JIMYHOCTU Y€pe3 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 H
COTIEPEKUBAHUIO;

- MP57 couumanbHBIX HaBBIKOB,
BKJIIOYAROIIUX CIIOCOOHOCTH

BBICTPANBAaTh OTHOIICHUS C
JPYTUMH JIOJBMH, 3a00THTHCA,
HPOSIBIISTH UHTEpEeC u
paspemniatb KOH(QJIUKTHI
OK 04 D¢ dexTuBHO - JIP2 TFOTOBHOCTb K | - IIP68 ymers onepupoBathb
B3aUMO/ICHCTBOBATh U | CaMOpPa3BHUTHIO, HOHATHSAMHU: CITyYaiHBIN OIBIT U
paboTaTh B KOJUIEKTUBE | CaMOCTOSATEIBHOCTH U | ciyuyaiiHoe coObITHE,
¥ KOMaH/[Ie CaMOOIIPE/ICIICHHIO; BEPOATHOCTb CIIy4aiHOTO

- MP4 oBnageHue HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM M COLMAIBHOMU
JIeSITEILHOCTH;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
KOMMYHHUKATUBHBIMU
JeHCTBUSIMH:

0) coBMecTHast
IesITeJIbHOCTh:

- MP35 nouumars 1
HCII0JIb30BaTh MIPEUMYILIECTBA
KOMAaHIHOH 1
WHIUBUAYAIbHON paboThI;

- MP37 npuHumars uenu
COBMECTHOM JIeSITEIbHOCTH,
OpraHU30BBIBAThH U
KOOPJIMHUPOBATH JEHCTBUSA 110
ee JIOCTHXKEHHIO: COCTABIATh
IJIaH JEUCTBUMN, PACIIPEACTATh
pPOJIM C y4E€TOM MHEHUI
Y4aCTHUKOB 00CYXKIaTh
pe3ynbTaThl COBMECTHOM
paboThI;

- MP40 xoopauHupOBaTh U
BBHITIOJIHSITH pa0OTy B YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO U

KOMOMHHPOBAHHOTO
B3alMOJEICTBUS;

- MP41 OCYILECTBIIATH
MO3UTUBHOE  CTPaTETM4YECKoe
MOBEJICHHE B Pa3IUYHBIX
CUTYalUsX, IIPOSIBIISATH

TBOPUECTBO U BOOOpakeHUE,
OBITh MHUIIMATUBHBIM.
OBJaagenue
YHHBepPCAJbHBIMU
peryjasiTHBHbIMH
ACMCTBUAMMU:

r) IpUHATHE ce0s M JPYrux

COOBITHS; YMETh BBIYUCIISATH
BEPOSITHOCTb C MCIIOJIb30BaHUEM
rpauyecKux METO0B;
OPUMEHSATH (YOPMYJIbI CIIOKEHUS
Y YMHOKEHHUsI BEPOSTHOCTEM,
KOMOWHATOPHBIC (DAKThI U
(hopMyIIBI IPU pEIICHUH 3a/1a4;
OLIEHUBATh BEPOSATHOCTH
peaJIbHbIX COOBITHI; 3HAKOMCTBO
CO ClIy4aiiHbIMH BEJIMUYMHAMU;
yYMEHHUE MPUBOIUTH TPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIINX
9rceN B IPUPOTHBIX U
OOIIECTBEHHBIX SBICHUAX




JIIOJeH:
- MP59 npuHnMaTe MOTUBBI U
apryMeHThl IPYIuX JIIOAEH IpU

aHanuse pE3yIbTATOB
JeSITEIbHOCTH;
- MP60 npusHaBaThb CcBOE

MPaBO U MPaBO JIPYTUX JIOACH
Ha OIIMOKH;

- MP61 pa3BUBaTh
CIIOCOOHOCTh IIOHMMAaTh MUD C
MO3UIMH JIPYTOro YeJl0BeKa

OK 05 OcymiecTBisThb
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM
si3pIke Poccuiickoi
®denepalyiv ¢ y4eToM
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0JgactH 3CTETHYECKOro
BOCIIUTAHMSA:
- JIP20 3CTETUUECKOE

OTHOILIEHHE K MHUPY, BKIIIOYas
3CTCTI/IKy 6I)ITa, Haquoro n
TEXHUYECKOIO TBOPYECTRBA,
criopTa, Tpyaa 51
OOIIIECTBEHHBIX OTHOIIEHHUIH;

- JIP21 CIIOCOOHOCTD
BOCIIPUHHUMATH pas3jIMyHbIC
BUIbBl HWCKYCCTBA, TPAgULIUUA W
TBOPYECTBO CBOETO U JIPYTUX

HapoJIOB, OLLYIIIATh
ASMOILIMOHAIBHOE  BO3JCHCTBHE
HCKYCCTBa,

- JIP22  yOexaeHHOCT, B
3HAYUMOCTH JJISl JINYHOCTH M
o01iecTBa OTEYECTBEHHOTO MU

MHPOBOTO HCKYCCTBA,
STHHYECKUX KYJIbTYPHBIX
TpaauLIAi " HapOJIHOTO
TBOPYECTBA;

- JIP23 TOTOBHOCTD K

CAMOBBIPpAXKCHUIO B  PA3HBIX
BUJAaX HCKYCCTBA, CTPCMIICHUC

IIPOSIBIIATH KauecTBa
TBOPYECKOMN JIMYHOCTH;
Osuanenue
YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMHU
AeMCTBUAMMU:

a) oOueHme:

- MP30 OCYIIIECTBIIATh
KOMMYHHUKAaIUH BO BCEX
cdepax KU3HU;

- MP31 pacrno3HaBaTh
HeBepOaIbHbIE cpencTBa
oOI1eHus, TOHUMATh 3HauYeHHUE
COLIMATIBHBIX 3HAKOB,
pacrno3HaBaTb  NPEAIOCBUIKH

KOH(QJIMKTHBIX CHUTyalluil W

- [IP67 ymeTs onepupoBaTh
HOHATHUSIMU: CpeJIHEe
apupMeTHIecKoe, MeIaHa,
HauOoJIbIlIee U HAaUMEHbIIIee
3HAuUEHUs, pa3Max, AUCIEPCHUs,
CTaHJAPTHOE OTKJIOHEHHE
YHUCJIOBOr0 HA0Opa; YMEHHE
U3BJIEKaTh, UHTEPIPETUPOBAThH
UH(POPMALIUIO, TIPE/ICTABICHHYIO
B Ta0uLax, Ha JUarpaMmax,
rpadukax, OTpa’karolryro
CBOWCTBA peallbHBIX MPOLIECCOB
U SIBJICHMI; IPEICTABIATh
UH(POPMALIUIO C TIOMOLIBIO
TaOJIUL ¥ IUarpaMm;
UCCIIe10BaTh CTATUCTHYECKUE
JTaHHbBIE, B TOM YHUCJIE C
IpUMEHEHHEM IrpaduyecKux
METOJIOB M 3JIEKTPOHHBIX
CPEICTB;

- [IPGY ymeTs onepupoBaTh
HOHATHAMM: TOUKA, MpsMas,
IJIOCKOCTh, MPOCTPAHCTBO,
JBYTPAaHHBIN yTOJI,
CKpEIMBAIOIINECS PSIMBIE,
napanenbHOCTh U
MEPIIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroJl MEXY
MPSIMBIMH, YTOJI MEXKITy TTPSIMOI
U TUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTosiHuEe MEXKY MPSMBIMHU,
paccTosiHuE MEXTY
IJIOCKOCTSIMU; YMETh
WCIOJIb30BATh MPH PEIICHUH
3a/1a4 U3y4eHHbIC (PaKTHl U
TEOpEMbI IJIAHUMETPUH; YMEHHE
OIICHUBAThH pa3Mepbl O0BEKTOB
OKpY’KaroIllero Mupa




CMAr4aTh KOH(IUKTHL;
- MP34 pa3BepHyTO U JOTUYHO
u3jaraTb CBOIO TOUKY 3pPEHHUS C

UCIIOJIb30BAaHUEM  SI3BIKOBBIX
CPECTB
OK 06 IIposBisaTs - JIP1 oco3nanue | - [IP613 ymeTs onepupoBatb
IpaXk1aHCKO- Oo0y4aroIMMHUCS  POCCUMCKON | MOHATHAMM: IPSIMOYIOJbHAs
NaTPUOTHYECKYIO rpaKAaHCKOW UJEHTUYHOCTH; CUCTEMa KOOpJUHAT,
HO3UILIHIO, - JIP4  ueneHanpaBiIeHHOE | KOOPAMHATHI TOUKHU, BEKTOD,
JIEMOHCTPUPOBATh pa3BUTHE BHYTPEHHEHN MO3ULMHU | KOOPAMHATHI BEKTOPA,

OCO3HAaHHOE MOBE/ICHHE
Ha OCHOBE POCCHUMCKHX
JlyXOBHO-HPABCTBEHHBIX|
LICHHOCTEH, B TOM
quclie

C y4eToM
rapMOHM3aLUU
MEXHALMOHAIbHBIX

1 MEXPEJIMTHO3HbIX
OTHOILICHHUM, TPUMEHSATH
CTaHJapThl
AHTUKOPPYILIMOHHOTO
MOBEJCHUS

JUYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEHN
HapoJ0B Poccuiickoi
denepauru, UCTOPUYECKHX U
HAI[MOHATIbHO-KYJIbTYPHBIX

TpajuLuH, ¢dbopmupoBanue
CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO
MHPOBO33PCHUS,
IPaBOCO3HAHMUS,
IKOJOTUIECKOU KyJbTYPHI,

CIIOCOOHOCTH CTaBUTh LICIH H
CTPOUTD KU3HEHHBIC IJIaHBI;

B yactm  rpaxaaHckoro
BOCIIMTAHMS:

- JIP6 oco3HaHue
KOHCTUTYIIMOHHBIX TIpaB U
o0s3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOMOPSIKA;

- JIP7 MIPUHSATHE
TPaAULIUOHHBIX
HaIIMOHAJIbHBIX,
0011IeYeIIOBEYECKHUX
T'YMaHHUCTHICCKUX u
JEMOKPATUYECKUX [IEHHOCTEH;
- JIPS FOTOBHOCTE
MPOTUBOCTOATH HJICOJIOTHH
OKCTpPEMH3Ma, HAIMOHAIN3MA,
KceHohoOuH, TUCKPUMHHAIIUN
o COIMATLHBIM,
PENUTHO3HBIM, PacoBbIM,
HAI[MOHAJHLHBIM ITPH3HAKAM;

- JIP9 TOTOBHOCTH BECTH
COBMECTHYIO JICITCILHOCTH B
WHTEpecax TPaXXTaHCKOTO
oOmiecTBa,  y4acTBOBaThb B
caMOyTIpaBIICHUU B
0011e00pa3oBaTENHHOM
OpraHu3aIuu u JIETCKO-
IOHOIIIECKMX OpTaHM3aIusiX;

CBOUX

CKaJISIpPHOE NPOU3BEIAECHUE, YTOJI
MEX/1y BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEIICHUE
BEKTOpa Ha YKCJI0; HAXOIUTh C
IIOMOIIBIO U3YYEHHBIX (OpMYIT
KOOpJMHAThI CEPEANHBI OTPE3KA,
paccTosiHuE MEKIY JBYMs
TOUKAMH;

- [IP614 ymeTs BHIOMpATH
MOJXOIAIINI U3YYEHHBIA METO/T
JUIsl pELLICHUs 3a/1a4H,
pacrno3HaBaThb MaTEMaTH4YECKHE
(akThl U MaTeMaTUYECKHE
MOJIEH B IPUPOAHBIX U
OOI1IECTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE; YMEHHUE NPUBOAUTD
IIPUMEPBI MATEMaTUYECKUX
OTKPBITHHA POCCUICKON U
MHUPOBOM MaTeMaTU4ECKOMN
HayKH.

- [IP68 ymeTh onepupoBaTh
MIOHATUSAMM: CIIY4aHBIA OIBIT U
cilyyaitHoe coObITHE,
BEPOSITHOCTH CIIy4ailHOTO
COOBITHS; YMETh BBIUUCIIATh
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadU4ecKux METO/IOB;
MIPUMEHSTH (POPMYJIbI CIIOKEHUS
Y YMHO>KEHHUS BEPOSTHOCTEM,
KOMOHMHATOpHbIE (GAKThI U
(hopMyJIBI TP pEIICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CJIy4YaliHbIMHU BEJIMYNHAMMU;
YMEHHE IPUBOJIUTH IPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJBIINX
4Kcell B IPUPOJIHBIX U
OOIIIECTBEHHBIX SABJICHUAX




- JIP10 YMEHHE
B3aMMO/ICVICTBOBATh c
COIIMAIbHBIMM MHCTUTYTaMHU B
COOTBETCTBUU C X (PYHKIHUSIMH
Y Ha3HAYEHUEM;

- JIP11 FOTOBHOCTh K
TyMaHUTApHOU u
BOJIOHTEPCKOM JIESITENBHOCTH;
NATPUHOTUYECKOI0
BOCIIUTAHMSA:

- JIP12 chopmMupoBaHHOCTH
POCCUICKOM I'PaKIaHCKOU
UJEHTUYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUA K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTHU
nepen Pomunon, ropmoctu 3a
CBOH Kpaii, cBoto Ponuny, cBOi
S3bIK U KYJBTYpPY, MPOILIOE U
Hacrosuiee
MHOTOHAIIMOHAJILHOTO Hapoja
Poccum;

- JIP13 LIEHHOCTHOE
OTHOILIEHHE K
rOCyAapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U IPUPOTHOMY
HaCJIEANIO, MaMATHUKAM,
TpaguuusM HapoaoB Poccuwu,
JocTXeHusM Poccun B Hayke,
HCKYCCTBE, criopre,
TEXHOJIOTHUSIX U TPYIE;

- JIP14 uuaeuHas
yOeXAEeHHOCTh, TOTOBHOCTH K
CITY>KEHUIO " 3aIuTe
OreuecTBa, OTBETCTBEHHOCTH
3a ero cyan0y;

- MP1 OCBOCHHBIE
00yJaronuMucs
MEXIpPEIMETHbIE TOHSATUS H
YHUBEpCAJIbHBIC yueOHbIe
JIeNCTBUS (perynsTUBHBIE,
MO3HaBaTEeIIbHBIE,
KOMMYHHUKATHBHBIC);

-  MP3 cnocobHOCTh WX
MCIIONIb30BaHUS B
MO3HABATEJIbHOW U COLMAIBHOMN
MpakTUKe,  TOTOBHOCTh K
CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO yueOHOU

JESTEIbHOCTH,  OpTaHU3aINH
y49eO0HOTO COTPYJIHUYECTBA C
MeAarorn4ecKuMu




pabOTHUKAMU U CBEPCTHUKAMH,
K Yy4aCTHIO B TIOCTPOCHUU
WHIUBHTyTBHOU
00pa30BaTebHOI TPAEKTOPUH;
- MP4 oBnageHue HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W COLIMAIbHON

JIEATETbHOCTH
OK 07 CopeiicTBOBaTh | - He TMNpUHUMATHh JedcTBud, | - [IP64 ymeTs onepupoBaTh
COXPaHEHHUIO MPUHOCSIIINE Bpea | MOHATUSMU: QYHKIHS,
OKpYKarollen cpeibl, OKpYXarolieu cpene; HenpepbIBHAS (PYHKIUSA,
pecypcocOepeReHHIO, - JIP34 ymeTs mporHo3upoBarh | MpOU3BOJHAS, IEPBOOOpPA3HAs,

MPUMEHSTH 3HAHUS 00
U3MECHEHUU KIIMMaTa,
MIPUHLHUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
eicTBOBAaTh B
Ype3BbIYAHBIX
CUTyaIUAX

HeOIaronpusTHhIC
DKOJIOTHYCCKUE  IOCICIACTBUSI
NpEINPUHUMAEMbIX JEHCTBUH,
Mpea0TBpaiaTh ux;

- JIP35 pacuidpuTh  OMBIT
JIEATECIIBHOCTA  DKOJIOTHYECKOM
HaIpaBJICHHOCTH;

0) 0azoBbIE
HCCIe0BaTeIbLCKHE
JelcTBUA:

- MP18 naBaTh O1IECHKY HOBBIM
CUTYyaIUsIM, BHOCUTD
KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBHEC
pEe3ynbTaTOB LIEJISIM,

- MP19 pazpabareiBaTh miaH
pelieHus npoOJIeMbl C y4eToOM
aHanmusa AMEIOIUX CS
MaTepHalbHbIX n
HEMaTepUAITbHBIX PECYPCOB;

- MP20 OCYILIECTBIIATh
LeJICHANPABIECHHBIN TIOUCK
nepeHoca CpeiCcTB U CrocoOoB
JIeHUCTBUS B
podecCHOHANBHYIO CPey;

- MP21 ymMmerp mnepeHOCUTH
3HaHUS B IO3HABATEJIbHYIO H
MPAKTUYECKYIO oOnactu
KU3HEJEATEBHOCTH;

0) coBMecTHAasA
NAeATEeJbHOCTD:

- MP39 npennmarate HOBBIE

MPOEKTHI, OLICHUBATH HJEU C
MMO3UITIH HOBM3HBI,
OPUTHHAIBHOCTH,

IIPaKTHYECKON 3HAYUMOCTH

OTpe/ieNIeHHBI HHTETpall; YMETh
HaXOJUTh IIPOU3BOJIHBIE
AIIEMEHTApHBIX (PYHKIUH,
UCIIOJIb3YS CIPABOYHbIE
MaTepuaibl; UCCIEI0BATh B
NPOCTEUIINX CIyYasx QYHKIUU
HA MOHOTOHHOCTb, HAXOJUTh
HauOO0JIbIINE U HAUMEHbIIINE
3HaYeHUs PYHKIIHI; CTPOUTH
rpaKy MHOTOWICHOB C
MCIIOJIb30BaHUEM armapaTa
MaTeMaTHUYECKOIo aHaJln3a;
MPUMEHSITh IPOU3BOIHYIO MPU
pEIIEeHNH 3a]a4 Ha JABH)KEHUE;
pelaTh IpakTHKO-
OpUEHTUPOBAaHHBIE 33]1a4M Ha
HauOOJIbIINE U HANMEHBIITNE
3HA4YEHUs], Ha HaX0X/IEHUE MYTH,
CKOPOCTH U YCKOPEHUS;

- [IP611 ymeTs onepupoBaTh
MOHATUSIMHU: IBUJKEHHE B
MIPOCTPAHCTBE, OJOOHBIE
Gburypsl B IpOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIIEHUE
IJIOIIAZEH TOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MPU
pEILIECHNN 3a/]a4;

- [IPG11 ymeTh BHIYUCTATH
reOMETPUUYECKUE BEITUUNHBI
(mymuHAa, yroui, Iomaas, 00beM,
II0UIa/1b TOBEPXHOCTH),
UCIIOJIb3YS U3yUeHHBIE (POPMYIIbI
U METOJBI




IIK 2.3. OcymectBnsaTe | OBaageHue - [IP614 ymeTtsb BbIOMpATH
KOHTPOIIb YHHUBEPCAJIbHBIMH MOAXOJAIINN U3YYCHHBIA METO
CBOEBPEMEHHOCTH U KOMMYHUKATHUBHBIMU JUIS pelleHus 3a1a4u,
OLICHKY X0Ja AeHCTBUAMU pacro3HaBaTh MaTEMaTUYECKUE
BBIIIOJIHEHU S 0) coBMecTHasl 1eSITeJIbHOCTh: | (aKThl 1 MaTEMATUYECKUE MOJIEITN
TEXHOJOTHYECKUX - MP35 nonumats u B IIPUPOJHBIX U OOIIECTBEHHBIX
ornepauuil U 3alaHui 10| HCI0JIb30BATh IPEUMYILIECTBA SIBJICHUSIX, B UCKYCCTBE; YMEHHUE
IIPOU3BOJCTBY KOMAH/IHOM Y UHIAUBUIYAJIIBHON | IIPUBOAMTH IIPUMEPHI
IPOAYKIIMH, €€ paboThI MaTEMAaTHYECKUX OTKPBITUN
IIEPBUYHOMN - MP37 npunumars nenu POCCUICKON U MUPOBOH
nepepadoTke 1 COBMECTHOH IEATEIbHOCTH, MaTeMAaTHYECKON HAYKH.
XPaHEHUIO OpraHU30BbIBATH U
VICIIOJIHUTEIISIMH. KOOPJAMHHUPOBATh ICUCTBUSA 110

€€ JJOCTUKEHUIO: COCTaBIIATh

IUIaH JEUCTBHM, PaCpeIeIisTh

pOJIM C y4ETOM MHEHUU

YYaCTHUKOB, 00CYKIaTh

pe3yiabTaThl COBMECTHOM:

paboThl

OcBoenue conepxanusi yueoHoro npeamera OJ1.07 «MaTtemaTukay obecrneunBacT
(opMupoBaHue y 00y4aroUInuXcsl IUYHOCHHBIX PE3YIbMam 08 60CRUMAHUA:

JIP 4 nposBisOIMA W JEMOHCTPUPYIOIIMM yBaXXEHHE K JIIOASM Tpy[a,
OCO3HAIOUINI IIEHHOCTh coOCTBeHHOro Tpyaa. Ctpemsmuiics K GOpMUPOBAHUIO B
CETEBOM cpejie JIMYHOCTHO U MPOGeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO
cuenay;

JIP 7 oco3Harommi NPUOPUTETHYK) LEHHOCTh JMYHOCTH YEJIOBEKA; YBaXKAOLIUN
COOCTBEHHYIO U UY)KYI0 YHUKQJIHHOCTh B Pa3JIUYHBIX CUTYaIUSAX, BO Bcex ¢opmax U
BUAX JACATEIBHOCTH;

JIP 8 mnposBIArOMA W JEMOHCTPUPYIOIIMM YBaXEHHE K MPEACTABUTEISIM
Pa3JIMYHBIX ATHOKYJIBTYPHBIX, COLMAIbHBIX, KOH(PECCHOHATBHBIX U WUHBIX TPYIIL.
ConpuyacTHbId K COXPAHEHUIO, MPEYMHOXKECHUIO WM TPAHCISALMU KYJIbTYPHBIX
TPaaULIMN U IEHHOCTE MHOTOHAIIMOHAIIBHOTO POCCUICKOTO rOCy1apCTBa.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1 O0beM y4yeOHOM TUCHMILIMHBI U BUAbI Y4e0HOI padoThI

Bup yueOHoI padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIJIMHBI 232

B TOM YHCJIE:

OcCHOBHOE coJep:KaHue 194

B TOM YHCIIE:

TEOPETUUYECKOE 00yUCHHE 176

PAKTUYECKUE 3aHITHUS 18

IIpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJEPKAHME 32

(comep:kaHue NPUKJIATHOTO MOIYJIs1)

B TOM YHCJIE:

TEOPETHYECKOE 00yUEHUE -

PAKTUYECKUE 3aHITHUS 32

IIpome:kyTouHasi arTecTanus (IK3aMeH) 6




2.2. TemaTudyeckuii JIan u coaep:xxkanne tucuuiiinabl 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 2"3’
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
IlocienoBaTenbHOCTH ITocimemoBaTeILHOCTH, CII0COOBI 3aJIaHus IIOCJIEI0BATEIILHOCTEN. Monoronnsle K 2.3
U IIPOTPECCUU nocneaoBaTenbHOCTH. Apudmernyeckass U reoMeTpuueckas mnporpeccud. beckoHedHO

yObIBaromiass ~ reomerpudeckas — mporpeccus. Cymma  OeCKOHEUHO  yOBIBAroIiei

reoMeTpuueckoil nmporpeccuu. GopMyia CIOKHBIX MPOIEHTOB. Vcronb30BaHne MPOTPECCUH

JUIsl pEIIEHUS PealIbHBIX 3a]ja4 NPUKIIQITHOTO 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 yueOHOro MaTepHuaJia 4 [1PG9, I1P63, TIP66,
ApI/Iv(l)MeTI/IIIeCKI/Iﬁ KOpPEHb Apqu)MeTquCKHﬁ KOpEHb HaTypaJibHOU cTeneHH. JIeHCTBUs ¢ apu(pMETHIECKUMU KOPHSAMHU 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. CranpapTHas ¢opMma 3alucu JEHCTBUTENBHOTO YHCIA. OK 06, OK07
dopma 3anucu Hcnonp3oBaHue mOAXOAsIIeH (GOPMBI 3allMCH  JEHCTBUTENBHBIX YHCEN [UIsl pelleHus JIP4,7,8
JEHCTBUTENBHOTO Yncia NPAKTUYECKHUX 337ad M IMpeacTaBiIeHUs] JaHHBIX. CTENeHb C palMOHAJIbHBIM MOKA3aTEJIEM. IK 2.3

CgoiictBa ctenenu. [IpeoOpazoBaHue BbIpa)K€HUH, CoJlepKallUX CTENEHU C PallMOHAIBHBIM

MOKa3arenem
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 | PeneHue nppanvoHalbHBIX YPABHEHUI U HEPABEHCTB
Tema 2.5. Ilokazarensubie | Coaep:kaHue yueOHOro MaTepuajia 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. CKpelIMBaroIuecs npsMele. [lapannenbHOCT NPSIMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE: I1K 2.3
[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 yueOHOIro MaTepuasa 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
TOXKJIECTBA bopmyIbl IIK 2.3
Tema 4.3. Copnepxxanue y4eOHOIro MaTepuaJa 6
Tpuronomerpuueckue Oyukuus. Ilepuonnyeckue ¢yHkuuu. TpuroHomerpuueckue (QyHKIMH, UX CBOMCTBA 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(eCCHOHANBHON | MPU PELICHHH 3a/1a4 U3 APYTUX YUCOHBIX AUCHHUILIMH U PEaTbHON JKU3HU
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 BPALIEHHsI 34 I1P61, TIPG10,
Tema 5.1. Coaep:xanue yueOHOTo MaTepHaJia 8 I1P69, ITP63, ITP66,
MHororpasHuku [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOT'PAHHUKA, BBIITYKJIBIE U HEBBITYKJIbIC [1P65, T1PG14
MHOTOTPaHHUKM; pPa3BEPTKa MHororpanHuka. lIpusma: n-yronbHas mnpusma; TpaHu U OK 01, OK 02, OK
OCHOBaHHUSl MPHU3MbI; NIpsAMas M HAKJIOHHAs NpHU3MBbL; OOKOBas W IMOJIHAs IOBEPXHOCTH 03, OK 04, OK 05,
npusMsbl. [lapamnenenunesn, npsMOYroJbHbBIN Napajuieienunes u ero cpoiictea. [lupamuna: OK 06, OK07
N-yrosipbHasi MUpaMujia, TpaHd U OCHOBAHHME NUPaMHUIbI, OOKOBas W TMOJHAs MOBEPXHOCTh JIP4,7,8
NMpaMu/bl; TpaBUJbHAs M YyCEUYEHHass MNHpaMHa. ODJIEMEHThl NPU3Mbl U HUPAMUBL. [IK 2.3
Brrunciienue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, IMaroHaliu, yribl
Tema 5.2. Coaep:xxanue yue0HOro MaTepHaJia 6
[IpaBunbHbIE [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’JAp, IOJEKa3Ip U UKOCadAp U
MHOTOTPaHHUKOB np. Ceuenuss npusMbl U nupamuzbl. [lnomanas OOKOBOW MOBEPXHOCTH U IMOJHOU
MOBEPXHOCTU NPSAMON MPHU3MBI, IJIOMIAJb OCHOBAHMUM, Teopema O OOKOBOM IMOBEPXHOCTU
npsMoit pu3Mel. [Inomane 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH NMPABUIBHON MUPAMUIBI,
TeopeMa O IUIon[a i OOKOBON NOBEPXHOCTH YCEUEHHON MUPaMUIbI
Tema 5.3. Copepxanue yueOHOIro MaTepuasa 8
Tena Bpamenus [MunuHapuyueckas MOBEPXHOCTb, OOpasyollue IMWIMHIAPUYECKON IOBEPXHOCTHU, OCh
[WIMHAPUYECKOW TMoBepxHOCTH. LlumMHap: ocHOBaHUST W OOKOBas IOBEPXHOCTb,
oOpa3yroias u och, MIOMaasr OOKOBOM U MOJIHON MOBEpXHOCTH. KOHMYEcKast MOBEPXHOCTb,
o0pa3yrolre KOHUHYeCKO MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKOi noBepxHocTu. Konyc:
OCHOBaHUE W BepIIMHA, 00pasyromiasi U ochb, IMJIOLIAJAb OOKOBOM M IMOJHOM MOBEPXHOCTH.
VYceuéHHbIN KOHYC: 00pa3yroliye U BbICOTA, OCHOBaHUSA U OokoBas mosepxHocTh. Cdepa u
niap: UEHTp, paauyc, TuaMeTp, IUIoNa/lb MoBepXHOCTU chephl. B3aumHoe pacnonoxeHue
cdepsl U MIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe, miomanb cepsl. M3o0paxenue el
BpallleHusl Ha MIIOCKOCTU. Pa3BEpTKa NMIMH]Ipa U KOHYyca
Tema 5.4. Copnepxanue y4yeOHOIro MaTepuaJia 6




O0peMBI ¥ IUIOIIAIHU
IIOBEPXHOCTEH TEI

[Tonsitue 06 00bEME Tena B pocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00
00bEME MPSMOYTOJILHOTO Tapajlefienunea M CICACTBHS U3 He€. 00beM MUpaMuibl U
npusmbl. O0bEM mHMIMHIpPa, KoHyca. O0BEM mapa u twiomanb chepbl. [lomoOHbIe Tena B
npoctparcTBe. COOTHOIIEHUS MEXAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMu TIOJJOOHBIX TEIL.
Ceuenuss 1wimHApa (MapauieIbHO W TEPHCHIUKYJISPHO OCH), CEYCHHUs KOHyca
(mapasuienbHOe OCHOBAHUIO M MTPOXOSIIEe Yepe3 BEPIUINHY), CeUeHHs mapa. MHOTrorpaHHuK,
OIKCaHHBIN 0KO0JIO cephl; chepa, BIUCAHHAS B MHOTOTPAHHUK WX B TEJIO BPALICHUS

Tema 5.5. IIpodeccnoHATIbLHO OPHEHTHPOBAHHOE COACPIKAHHUE 4
JIBi>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, TEXHHUKe, B ObITy, B mpodeccuu. Mcnonb3oBaHue
IPOCTPAaHCTBEHHBIX (PUIYp | IBMXKCHHU B MPOCTPAHCTBE MpPHU pelieHuH 3aaad. [locTpoeHne ceueHnii MHOTOTPaHHUKOB U
B IIpO(eCcCHOHATBHBIX Ten BpameHus. Merox cinenoB. KomOuHanus Ten BpallleHMsT U MHOTOIDaHHMKOB.
3aa4ax Hcnonp3oBaHne KOMOWHANUMNA MHOIOIPAaHHUKOB M T€JI BpalleHUs B  IPAKTHKO-

OpPUEHTHPOBAHHBIX 3a]a4ax
Tewma 5.6. Coaep:xanue yueOHOTo MaTepHaJia 2
Pemienue 3amau. Bbruucnenue BeauuuH (AnuHA, yroia, oObeM, IUIOIAAb MOBEPXHOCTH) TIE€OMETPUYECKUX
MHororpaHH1Kku U Tejia buryp, ucronb3ys uzydeHHsie Gopmyisl 1 MeTosl. [TocTpoeHue 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 [TpomexyTkM MOHOTOHHOCTH (PYHKIMH. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. HanGonbiee I1P65, TTPG14
9KCTPEMYMBI (PYHKIIHH. Y HalMeHbllIee 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 I[IK 2.3
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 HAaMMEHBIIETO 3HaUeHHsT QYHKIUMU Ha oTpe3ke. [Ipumenenue
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 pe3ynbraTa | [IpukiagHbie 3a1a4i, B TOM YUCIIE COIMAIBLHO-DKOHOMHYECKOTO M (PU3NYECKOTO XapaKTepa,
C MOMOUIBIO NPOU3BOAHOM | MX pElICHUE CPEICTBAMHA MAaTEMaTHYECKOT0 aHAJIN3a
Tema 6.7. Coaep:xanue yueOHOTo 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 Tabmwi u auarpamMm. CpemHee apudmeTHueckoe, 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 yueOHOro MaTepuasa 6 OK 06, OK07
CrnyuaiiHble cOOBITHSL. CrnyualiHple SKCIIEPUMEHTHI (OMBITHI) M CIydyallHblE COOBITHS. OJEMEHTapHbIE COOBITHS JIP4,7,8
Onepanuu Hax | (ucxonel). BeposTHOCTH ciyyaitHOro coObITHs. BiIM30CTh YacTOTHI M BEPOSITHOCTH COOBITHH. IK 2.3
COOBITUSMHU CrnyuaiiHple ONBITBI C PAaBHOBO3MOXHBIMU JJIEMEHTAapHBIMU COOBITHAMU. BeposgTrHocTH
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
Onepanu HaJl COOBITUAMH: TIEPECEUCHHE, OOBEAMHEHUE, MPOTHUBOIOIOXKHBIE COOBITHSI.
Juarpammsl  Oiinepa. dopmyna ClOXKEHHS BEPOSTHOCTEH. YCJIOBHasg BEPOATHOCTD.
YMmHokeHue BeposTHocTel. JlepeBo ciydailHOro »skcrnepumeHTa. @opmyna MOJIHON
BeposiTHOCTH. HezaBucumble coObITHS
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 8




BeposTHOCTh
B IPO(eCCHOHATBHBIX
3a1a4ax

[lTepBuunass 00pabOTKa CTAaTHCTHYECKUX MJaHHBIX. ['paduueckoe uX TpencTaBlICHUE.
Haxoxaenne cpeaHuX XapaKTepUCTHK, HaOMoMaeMbIx HaHHBIX. OIEHKa BEPOSITHOCTH
coOBITUSI B TMPO(hecCHOHALHOW AESTENBHOCTH, pEIIeHUe MPO(EeCCHOHANBHBIX 3a1a4 Ha

BEPOSTHOCTh  COOBITHS, TNPUMEHEHHE CTAaTUCTHYECKUX  METOJOB IS peIICHUs
npo¢ecCHOHATBHBIX 33a4
Tema 7.4. Coaepxxanue yueOHOIo MaTepuasa 4
DJIEMEHTHI KomOunaropHoe mnpaBuiio yMHOXeHUs. [lepectaHoBku u ¢akropuan. Yucio codeTaHuid.
KOMOWHATOPUKH Tpeyronpauk [Tackans. @opmyna bunoma HeroToHa
Tema 7.5. Conep:kanue y4eOHOT0 MaTepuaJia 2
Cepun bunapHblil ciyyaiiHbli ONBIT (MCHBITAHUE), ycIeX M Heyaauya. HeszaBucumble MCIBITaHUS.
IIOCJIEI0BATEIbHBIX Cepusi HE3aBUCHMBIX HCIBITAaHUN 10 nepBoro ycnexa. Cepus HE3aBUCHUMBIX HCIIBITAaHUN
VCIIBITAaHUI bepHyim
Tema 7.6. Coaep:xanue yue0HOro MaTepHaJia 6
. Cnyuaiinas BenuuumHa. Pacnpenenenue BeposiTHOCTeH. JlMarpamMma — pacipeneicHHUs.
CiyuyaiiHble BEJIMYHHBI U I . 6
pUMEpPBI pacpeeIeHUid, B TOM YHCIIe, TEOMETPUUYECKOE U OMHOMHUAIIBHOE.
PacHpeICIICHHA. YucnoBble XapaKTEPUCTUKY CIIy4allHbIX BEJIUYHMH: MATEMaTUYECKOE 0’KUJIAHUE, TUCIIEPCHSI U
MaTeMaTquCKoev . CTaH/JapTHOE OTKJIOHEHHE. [IpuMepbl NpUMEHEHUs MaTeMaTU4YEeCKOro OXKHUJaHHUS, B TOM
OKHJIAHUE CILyHarHOU yuciae B 3ajlayax M3 IOBCEJAHEBHOM JKM3HM. MaTeMaTHuecKkoe OXUJaHue OMHapHOMI
BCIHHHDL CIy4yallHOM BeJIWYWHBL. MaTemMaTH4ecKoe OXHAAHUE CYMMBbl CIIy4allHbIX BEJIMYHH.
MaremaTnueckoe OXHJaHHE W JUCHEPCUS] TEOMETPUYECKOr0 U OMHOMMAJIBHOTO
pacnpenereHui
Tema 7.7. Copepxanue yueOHOIro MaTepuasa 2
3akoH OONBIIMX 4HCEN. | 3aKOH OOJBIIMX YMUCET M €ro poiib B HayKe, MPUPOjE M oOmiecTBe. BhIOOPOUHBIH MeETO
Henpepeisable ciydaiinble | uccaenoBaHuid. IlpuMepbl HENpephIBHBIX CiydallHBIX BeMWYMH. [loHATHE O MJIOTHOCTH
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.

2. EnuHas xoyuiekiust mudpoBeIx oOpa3oBaTelbHBIX pecypcoB. - URL: http://school-
collection.edu.ru_(mara oopamenus: 08.07.2022). - TeKCT: 3IEKTPOHHBIHA.

3. Undpopmanmonnass cucrema «EauHoe OkHO jgocTynma K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/_ (mata obpamenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas anextponHast oubmmoteka (HOB). - URL: http://www.elibrary.ru (mara
obparenus: 12.07.2022). - TekcT: 3ACKTPOHHBIH.
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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

IIK 2.3. OcymecTBasTe KOHTPOJIb
CBOEBPEMEHHOCTH U OLICHKY XO/1a BBIITOJIHEHUS
TEXHOJIOTMYECKHUX OIepalui U 3aJJaHui 10
IIPOU3BOJCTBY NPOAYKIIUH, €€ IIEPBUYHON
nepepadOoTKe U XPAHEHHUIO HCIIOJHUTEISIMH.

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.

Temer 7.1, 7.2, 7.311-0/c,
74-7.17.




