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Pa6ouasi nporpaMma y4eGHoi AUCLMNAHbI pa3paboTaHa Ha OCHOBE:

. ®efepansHOro rocyfapcTBeHHOro obpasoBatesibHOro crtaHgaprta (ganee - ®rocC) no

cneunanbHOCTM  CpeAHero npodeccmoHanbHoro ob6pasosaHus (ganee CIMO)  38.02.03

«OnepaynoHHas AedaTeNbHOCTb B NOTUCTUKE», YTBEPXAEHHOro [Mpukasom MuHOBpHayKu
Poccuiickoin depepauun ot 21.04.2022 Ne257 (3apeructpupoBaHHbIM MuHOCTOM Poccum oT
02.06.2022r. Ne 68712);

- ®eflepalbHOrO rocyfapcTBEHHOro 06pa3oBaTe/lbHON0 CTaHAapTa CpefHero o6Lero
00pa3oBaHus, YTBEPXAEHHOro npukasoM MuHMCTepcTBa 06pa3oBaHns M HaykKu POCCUIACKOi

depepayuu o1 17.05.2012r. Ned413 (B pepakuum oT 27.12.2023r);

- (hegepanbHO 06pa3oBaTeNbHOM NpoOrpamMmbl  CpefHero o6uwero 06pa3oBaHus,

YTBEPXXAEHHON  npukasom  MwuHnpocBeweHns Poccun ot 18.05.2023 N

(3aperunctpmpoBaHHoro B MuHtocte Poccmm 12.07.2023 Ne 74228),

- MpumepHoi paboyeii NnporpaMmMbl 06L,e06pa3oBaTeIbHON AUCLUNANHBLI «MaTemaTnka»

Ans  npogeccnoHanbHbiX 06pa3oBaTenbHbIX OpraHusauuii,  OfOOPEHHOW Ha 3acedaHun

Meparornyeckoro coseta ®rbOyY AMO WMPMO (npoTtokon Ne6/2025 ot 18.04.2025r.).

ObcyxpaeHa n opobpeHa Ha 3acefaHuu Pa3paboTana npenogaBaTesb:
npeaMeTHO-LUKI0BOW Komuccum

/H&MN C.A. Yynpukosa
obweobpazoBaTeibHbIX :

ancuynnnmH

MpoTtokon Ny
€ jf » v/ _2025r.

Mpepcepatens MUK
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1. O0mas xapakTepucTuKa padoueii nporpamMmsl 001 eo0pa3oBaTeIbHONH JUCHUIJIMHBI
«MaremaTuka»

1.1. MecTo AuCHUIJIMHBI B CTPYKTYpe npodeccHoHAILHOI 00pa3oBaTeIbHOU
nporpammsl CIIO:

OOweoOpasoBarenbHasi QUCHMIUIMHA «MaTeMaTHKa» SIBISIETCs O0s3aTeNbHOM YacThio
o0mmeodOpa3oBaTeIbHOrO IMKJIa 0OpazoBaTenbHON nporpammsl B coorsercTBuu ¢ ®I'OC CIIO
0 crenuagbHOCTH «OnepauoHHas 1esITeIbHOCTD B JIOTHCTHKEY.

1.2. LHeau u njiaHUpPyeMble Pe3yJabTAThbl 0CBOCHHUS ANCUUIIIHHbI:

1.2.1. Henap AuCUMIINHBI

Comepxxanrie  mporpaMmbl  OOIIEOOpPa3OBATENBbHON  MUCHUIUIUHBI  «MartemaTtuka»
HAIPaBJICHO Ha TIOCTIKEHUE Pe3yJIbTaTOB ee U3yYEHUS
B cootBercTBUH ¢ TpeboBaHusiMu PI'OC COO ¢ ydyeroMm mpodecCHOHAIBHOW HAPaBICHHOCTH
oI oC CIIO. ITpuopurerHbiMu LEeJAMHU oOyueHus MaTeMaTUKe
Ha 0a30BOM YPOBHE SIBJISTFOTCA

- (¢opMmupoBaHHE LEHTPAJIbHBIX MATEMaTHUECKUX MOHATUH (YUCIO, BEJIUYHHA,
reoMeTpudeckass (urypa, TEpeMeHHas, BEpPOSTHOCTb, (yHKOHs), 0O0ECHEeUHBAIOIIUX
NPEEMCTBEHHOCTD H MEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa3oBaHms 00yUarOIINXCS,

- TIoABENeHNE OOYJAOLTNXCsl HA JOCTYITHOM IS HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MAaTEMaTHKH M OKPYKAIOLIEro MHUpPa, MOHMMAHHE MAaTEMAaTHKH KaK 4YacTH OOIIeH KyJIbTYphI
YeJI0OBEUECTBA,

- pa3BUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydJaroumxcs,
MO3HABATENIbHOW aKTUBHOCTH, HCCIIEAOBATENLCKUX YMEHHUH, KPUTUIHOCTH MBILIUIEHUS], HHTEpeca
K U3YYEHHIO MAaTeMaTUKH,

- ¢opmupoBarne (PYHKIMOHAIPHOW  MaTEMAaTUYECKOH TIPaAaMOTHOCTU.  yYMEHHUs
pacIrio3HaBaTh MAaTEMATHYECKUE aCTIEKThl B PEAbHBIX JKU3HEHHBIX CHUTYalHsIX U MPU M3YYCHUU
OPYTUX OUCLUUILUIMH, TPOSIBIEHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMyJIHpPOBATh UX HA
S3bIKE  MAaTE€MAaTHKHM W CO3[aBaTb MAaTEMaTHYECKHE MOJEIH, NPUMEHSTb OCBOCHHBIN
MaTeMaTHUeCKU ammapaTr Jjisl pPeLIeHHsT TNPAaKTHKO-OPUEHTHPOBAHHBIX  3a/4ad, 3aaay
npodeCcCHOHATBHON NeSITETbHOCTH, HHTEPIPETHPOBATE M OLICHUBATH IOTyUYEHHbBIE PE3YJIIbTATHI.

1.2.2. [lnanupyemblie pe3yJbTAThI OCBOEHHUS 0011e00Pa30BATENbHON JHCHHILIUHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue xomnerenuuu (manee — OK) u npodeccuonanbabie komnereHmu (ganee — I1K)
orocC CIIO B COOTHECEHHUH c JUYHOCTHBIMH, MeTanpeaMEeTHbIMU
u NpeaMeTHbIMU pesyJbTaTaMu o0yueHwus 6azoBoro YPOBHS
(manee — [TP6) ®T'OC COO npexncrasiieHbl B TAOIHILIE:



Koa v HaumeHoBaHue

PesyabTaTbl 00yueHus

(popmupyembix
N JInuHOCTHBIE H MeTANIPeIMETHDbIE IIpeameTHBIC

KOMIIeTeHI U
OK 01. Beibupars | JluunocTHbie — pe3ynbTarhl  AOUKHBI  oTpaxarth | [IPO1. Bnanenune meromamu IOKa3aTeNbCTB, aTOPUTMAMHU
CrocoObl pelreHust 3aAad | B YaCTH: TPYAOBOTO BOCIIMTAHHUS: pewmeHns 3ana4; ymMeHHe (HOpMYJUpPOBATH ONPEHENICHHS,
npodecCHOHATBHON - TOTOBHOCTb K TPYyAy, OCO3HAHHE LEHHOCTH | aKCMOMBI M TEOPEMBI, MPUMEHATb WX, MNPOBOIUTH
NeATEeIbHOCTH MacTepcTBa, TPyAOI0OHe; NOKa3aTeNbHbIE PACCYKACHUS B XO€ PELICHUS 3a7aY,
NPUMEHUTEIILHO - FOTOBHOCTb K AKTUBHOHN nesrenpHocTH | [IP62. YMeHne omepupoBaTh MOHATHUSMU: CTEMEHb YHCIA,

K Pa3JIMYHBIM KOHTCKCTaM

TEXHOJIOTMYECKOH W COLMAJbHOW HAaIPaBJICHHOCTH,
CITOCOOHOCTD WHULIUUPOBATD, MJIAHUPOBATH U
CaMOCTOATENIbHO BBITIOJIHATH TAKYIO AESITEIBbHOCTD;

- UHTepec K pa3nuuHbiM cepam npodeccroHaTbHON
IEeSITENLHOCTH/

- TOTOBHOCTb U CIOCOOHOCTH K 00pa3oOBaHHIO
U caM0o00pa30BaHUIO HA MPOTSKEHUN BCEH JKU3HU
MertanpeamMeTHble pe3yabTaThl TOKHBI OTPAKATh:

Osnanenue YHUBEPCAIbHBIMU yueOHBIMH
NIO3HABATENIbHBIMU NEHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE NEHCTBUS:

- CaMOCTOSITENIbHO dbopMynrpoBaTh
U aKTyaJu3upoBaTh  NpoOJieMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBAThb CYLIECTBEHHBIH TNPU3HAK WU
OCHOBAaHUS  JUII  CPaBHEHMS, KJIacCU(pUKALIIH
1 00001IeHHS;

- ompenmeniTb LN JOESITENbHOCTH,  3a7aBaTh
napameTpbl U KPUTEPUU UX JOCTHIKESHUS,

-  BBIIBISIT 3aKOHOMEPHOCTH U IPOTUBOPEUHS

B PacCMaTpPUBAEMBIX ABJICHUSX,

- BHOCUTH KOppeKTI/IBbI B ACATCIBHOCTL, OLECHUBATDH
COOTBETCTBUEC pGSYJ'IbTaTOB OejsiM, OLICHUBATHb pI/ICKI/I
MOCIEACTBUH HesSITeTLbHOCTH

- pa3BUBaTh KpeaTUBHOE
NPU PEHICHUH JKU3HEHHBIX MPobiieM

MBINIJICHHUE

jgorapudM dUHCIa, YMEHHE BBINOJHATH BBIYHCICHHE
3HAYEeHUN U TpeoOpasoBaHUs BBIPAKEHUH CO CTETEHSIMU U
norapupmamu, mpeodpasoBaHus APOOHO-PALHOHAIBHBIX
BBIPAXKECHHUI,

[TP63. YMeHue onepupoBaTh MOHSITHIMH. PAallUOHABHBIE,
UppaLOHaJIbHbIE, MOKa3aTeJbHbIE, CTENEHHbIE,
JorapupMHUUEcKue,  TPUTOHOMETPUYECKHE  YPaBHEHUS
U HEPABEHCTBA, UX CUCTEMBI,

I1IPGS5. Ymenune onepupoBaTh MOHSATHSIMU. PallMOHAIbHAS
¢byHKIMA, MokazaTenpHas (YHKLHS, CTENeHHast (QyHKLUS,
Jorapudmuyeckas byHKLHSA, TPUTOHOMETPHUUECKUE
¢yHkunu, obparHble (QYHKINH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKIWHA, HWCHONB30BaTh TpapuKu NpU
U3yUYEHUH MIPOLIECCOB
U 3aBUCHMOCTEH, NMPH pPEeIIeHNH 3a1ad U3 APYrux y4eOHBIX
NpeaIMETOB U 3ajad M3 peaNbHOM JKU3HH, BbIpPaXaTb
(dbopMyIamMu 3aBUCUMOCTH MEXy BETHMUYNHAM,

[TPG6. YMeHue peraTh TEKCTOBBIC 33141 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOIM M YacTH, Ha ABUXKEHMUE,
paboTy, CTOMMOCTb TOBapOB M YCJYT, HAJOTH, 3a7a4ddl U3

oOmacT  ynmpaBieHMs ~ JUYHBIMH W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
HEPaBEHCTBA M HX CHCTEMBbl [0 YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  MOJYYEHHOE  pPELIeHHe W OLEHHMBAThb

IPaBIONORAOOHOCTb PE3YJIBTATOB;
I1PG69. VMmeHue omnepupoBaTh NOHATHSIMH: TOYKA, MPsiMasi,




0) 6a30BBIC UCCIIEAOBATEILCKHIE ACHCTBHUS:

- BJaZeTh HaBbIKAMH Y4e€OHO-HUCCIIENOBATENbCKOW U
HpOGKTHOfI ACATCIbHOCTH, HAaBbIKAMH PA3PCUICHUA
npobnem;

- CrocOOHOCTH u TOTOBHOCTh
K CaMOCTOATCIBbHOMY TIIOUCKY MECTOHOOB PCIICHUA
MPAKTUICCKUX 3anaa4, NMPUMEHCHUIO Pa3JIMIHbIX
METO/IOB TIO3HAHUS

- BBIABJIATH NPUYUHHO-CJICACTBCHHBIC CBA3U
U aKTyaJU3UpOBaTh 3aAavy, BbIABUIATb TUIIOTE3Y €€
peUI€HUA, HAXOAUTH APryMEHTHI IJId AOKAa3aTCJIbCTBA
CBOUX YTBEP KIACHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH

peLIeHHS,
- aHAJM3UPOBATDH MOJTYUEHHBIE B XOJ€ PELICHHS 3a1a41
pe3yIbTaTH, KPUTHYECKH OLICHUBATh ux
IOCTOBEPHOCTD, NPOTHO3UPOBATH U3MEHEeHNE
B HOBBIX YCJIOBUSIX;

pa3pabaTbiBaTh IJ1aH pelueHus POOJIeMBI
C Y4YeTOM aHaiu3a WMEIOLINXCS MaTepHaJbHBIX

U HEMaTEepPHAIBHBIX PECYPCOB;
- yMeTh TEPEHOCHUTh 3HAHUS B IIO3HABATEIbHYIO
U TIPAKTHUYECKYIO 00JaCTH JKU3HEACSTEIbHOCTH,
- yMeTb UHTETPUPOBATh 3HAHUS U3
NPEIMETHBIX 00NacTe;

- BBIIBUTATh HOBBIE HMJEH, MpEeAiaraTb OPUTMHAIbHBIC
MOJXO/IbI U PELICHUS

- CTaBUTh MNpoOJNEeMBl U JOTyCKaIoL1e
CIOCOOHOCTH uxX UCTIOJIb30BAHMS
B [TO3HABATEJILHON U COLIMAIBHON MPAKTUKE
Osnanenne YHHUBEPCAIbHBIMU PEryJISTHBHBIMU
TOEHCTBUSIMU: a) CaMOOPTaHU3ALHS: IemnaTh
OCO3HAHHBII BBIOOpP, apPTyMEHTUPOBATh €ro, Oparthb
OTBETCTBEHHOCTbD 32 PEIICHNE

Pa3sHbIX

3aa4u,

IJIOCKOCTb, MPOCTPAHCTBO, IBYTPAHHBIN yrodi,
CKpELINBAOIIHEC MpsiMBbIE, NapajyIeIbHOCTh 51
NEPNEHAUKYIAPHOCTb MPSIMBIX U IUIOCKOCTEH, YOI MEXIY
NPsIMBIMH, YIOJI MEXAY MNPAMOA M IIJIOCKOCTBI), YIOJ
MEXAY IJIOCKOCTAMH, PACCTOSIHUE OT TOUKH [0 IUIOCKOCTH,
paccTossHUE  MEXAY MNPSIMBIMU, PACCTOSHUE  MEXIY
MJIOCKOCTSIMH, YMEHHME HCIOJb30BaTh NPU PELIEHUN 3a7a4
u3ydeHHble (aKTBl W TEOPEMBbl IJIAHUMETPUU, YMEHHE
OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYIKAFOIIEro MHPA,

I1P610. YMmeHne onepupoBaTh MOHATHSIMH: MHOTOTPAHHHK,
CedeHHe MHOTOTpaHHHKa, KyO, mapaiesenuner, Npusma,
nupamMuna, Gurypa u mOBEPXHOCTb BPALICHUS, LUJIHHAD,

KOHyC, 1mmap, cdepa, cedeHus (Qurypel BpalIeHus,
IUIOCKOCTh, ~Kacaromasicst ceprl, IWINHAPA, KOHYCA,
IO b TIOBEPXHOCTH MUPaMHUAbI, MPHU3MBIL, KOHYCa,

WIMHIPA, Tomaab chepbl, 00beM Kyda, IpsMOyTroJbHOTO
napajulefienunena, MMpaMuabl, IPU3MBL, LIMIMHIPA, KOHYCA,
mapa; yMeHue n300pakaTb MHOTOTPaHHUKH M TOBEPXHOCTH
Bpalll€HUs, UX CEUEHHs] OT PYKH, C MOMOILBIO YePTEXNKHbBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX  CPEACTB, YMEHHE
pacrno3HaBaTb CHUMMETPHUI0O B IPOCTPAaHCTBE, YMEHUE
pacro3HaBaTh NNPaBUJIbHbIE MHOIOTPAHHUKH;

IIP611 VYmeHue omnepupoBaTh MOHATUSIMHU. JBUKEHHE B
NPOCTPAHCTBE, TMOAOOHbIE (UIYpPBI B NPOCTPAHCTBE,
HCIIONIb30BAaTh OTHOILICHHWE IUIOLIAeH TMOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYP TPHU PEIICHUH 3314,

[IP612. YMeHHE BBIYHCIATH T€OMETPUYECKHE BEIUYHHBI
(nmuHa, yroj, miomaab, o0beM, IUIOMIAJb MOBEPXHOCTH),
UCTIONB3YS M3Y4YEeHHbIE (POPMYJIIbI 1 METOJIBL;

I1P613. YMeHue onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS

CUCTeMa KOOpPAMHAT, KOOPAWHATBl TOYKH, BEKTOP,
KOOPJMHATbl BEKTOPa, CKAJIAPHOE MPOMU3BENEHUE, YIroj
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIpOU3BelIEHHE
BEKTOpa Ha YHCIIO, HaxOAUTD

C TOMOIIBI0 H3y4YeHHBIX (OPMYyJT KOOPIHMHATHI CEPEIHHBI
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OTpE3Ka, PACCTOSIHUE MEXKIY IBYMs TOUKAMU,

I1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUEHHBIH METO
JUIsl pELIEeHHs 3afadd, pPacrno3HaBaTb MaTeMaTHYECKUe
(bakTeI

U MaTeMaTHYECKHE MOJICIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL HNPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMAaTHYECKONU HAyKU

OK 02. Hcnoons3osars
COBpPEMEHHBIE  CPEICTBA

NOWCKa,  aHaimM3a |
UHTEPIpPETanu
uHpopMauuy, u
UH(POPMALIMOHHBIE
TEXHOJOTHU It
BBITTOJIHEHHSI 3amad
podheCCHOHANTbHOM
AeSITeTbHOCTH

JIMYHOCTHBIE Pe3yNbTaThl AOJUKHBI OTPAXKATh B YACTH:
LIEHHOCTH HAYYHOTO MMO3HAHMS:

- c(pOpMHPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKH U OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha
AWaore KyJIbTyp, CHOCOOCTBYIOLIErO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertanpenMeTHble Pe3yIbTaThl JOJUKHBI OTPAKATh:
Osnanenue YHUBEPCAIbHBIMU yueOHBIMH
NIO3HABATENIbHBIMU NEHCTBUSIMH:

B) padora ¢ nHpOpMaLHEi:

- BJIAAETh HABBIKAMH TIOJYyYEHUS HWHPOpPMALUU U3
UCTOYHMKOB  Pa3HBIX  THUIOB,  CAMOCTOSITEJIbHO
OCYLIECTBIISITh TIOMCK, AaHalN3, CHUCTEMATH3aLMI0 U
UHTEpHpeTanno HHOOPMALMN PAa3JIMYHbIX BHIOB U
(dbopM TpeaCTaBICHUS,

- CO3aBaTh TEKCThbI B PAa3JIMYHBIX (popMaTax C yueToM
Ha3HaueHWss WHPOPMALMKU M LENeBOH ayIuTOPHH,
BBIOMpAs ONTHMAJbHYIO (OPMY TIPEACTABICHUS U

BU3yalINU3alNH,
- OLIEHWBAaTb  JIOCTOBEPHOCTD, JIETUTUMHOCTD
uH}popmauuy, ee COOTBETCTBHUE IIPaBOBbIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HUCHOJNB30BaTh  Cpencrsa  HMHGPOPMAIMOHHBIX
U KOMMYHHUKAaLMOHHBIX TEXHOJOIMIl B pelleHuu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpPraHM3allMOHHBIX  337a4 €  COOOJeHHeM

[IP64. VYwmeHue omepupoBaTh MOHATUAMH: (DYHKIHS,
HeTpepbiBHAass (PYHKLHUS, TPOU3BOAHAS, MepBOOOpasHasi,
OTpeAesIeHHbIH HHTEerpasl; yMeHHe HaXOJUTb MPOU3BOAHbIE
JNEMEHTApHBIX  (YHKUWH,  HUCIONb3yS  CIPaBOYHBIC
MaTepuabl; UCCIIEIOBATh
B TMpPOCTEHIINX Ciydasx (PYHKIMH HAa MOHOTOHHOCTB,
HAXOIUTh HANOOJBIINE U HAMMEHBIINE 3HAYeHUS (PYHKIIUH,

cTpouTh TrpaduKd MHOTOWIEHOB C HCIOJb30BAHHEM
anmaparta = MaTeMaTU4ecKoro  aHajus3a,  IpPUMEHATb
MIPOU3BOJHYIO

IpU peUIeHUM 3a/ad Ha ABW)XKEHUE, pellaTh MPaKTHUKO-
OPUEHTHPOBAHHBIE 33a4l HAa HAauOOJbLINE U HAUMEHbINNE
3HAUEHUs1, HA HaXOKIEHHEe MyTH, CKOPOCTH U YCKOPEHUs

[TPG6. YMeHue permaTh TEKCTOBBIC 33141 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, AOJAM M YacTH, Ha IBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 3a7a4dd U3

oOmacT  ympaBleHMs ~ JUYHBIMH W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHs,  ypPaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBbl IO YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  MOJYYEHHOE  pPELIeHHe W OLEHHUBAThb
IPaBIONONOOHOCTb PE3YJIBTATOB;

I[IP67. VYmenume onepupoBarb TOHITHAMU. CpeOHEe

apupMeTHUecKoe, MeauaHa, HauOoJbllee U HAMMEHBIIee
3HaueHUs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKJIOHEHUE
YHICIIOBOTO HabOpa; YMEHHE W3BJIEKaTh, HTEPIPETHPOBATD
UHpOpPMALMIO, MPENCTaBIEHHYd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpaskarolyr CBOMCTBA PeabHBIX




TpeOOBaHUI >PrOHOMUKU, TEXHHKH O€30MacHOCTH,
THTHUEHBI, pecypcocOepekeH s, MPaBOBBIX U STHYECKUX
HOPM, HOPM HH()OPMALIMOHHOM O€30MacHOCTH,

- BJIaJeTh HABbIKAMU pPACIO3HABAHUS W 3AIIUTHI

MPOIIECCOB

U SIBJIEHUH, TPEnCcTaBiATh WHPOPMALUI C TOMOIIBIO
TabIHII

U IUarpaMm; UCCIEA0BATh CTATUCTUYECKHE TaHHbIE, B TOM

uH(popmauuy, UHPOPMALMOHHON  O€30macHOCTH | uucie ¢ TNpUMEHEeHHeM rpadUYecKux  METOIOB M|
JUYHOCTHU 3JIEKTPOHHBIX CPENCTB,
[1P614. YMmenne BbIOMpaTh NOAXOAALINA U3YIEHHBIH METON
JUIsl pELIeHHs 3afadd, pPacrno3HaBaTb MaTeMaTHYECKUe
(bakTeI
U MaT€MaTHYECKUE MOJCIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MATEMaTUYECKUX OTKPBITUH POCCHUHCKOM W  MHPOBOH
MaTEMAaTHYECKONU HAyKU
OK 03. [Ilnanuposath | JIM4HOCTHBIE  pe3ynbTaThl  NOJDKHBI  oTpakath | IIPG1. BnameHue meromamul MOKa3aTeNbCTB, aIrOPUTMAMHU
51 peaan30BbIBATL | B YaCTH: IYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pewmeHns 3ana4; ymMeHHe (HOPMYJIUpPOBATH OMPEIEIEHHS,
cOOCTBEHHOE - c(popMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, | aKCMOMBI M TEOPEMBI, MPHUMEHATb WX, MPOBOIUTH
npodeccuoHaIbHOe 3TUYECKOrO MOBEJEHUS, NOKa3aTeNbHbIE PACCYKACHUS B XO€ PELICHUS 3a7aY,

U JMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATENECKYIO
AESITEIbHOCTD

B npodecCHOHABHOMN
cepe, UCTIOJTb30BATh
3HAHUA 1O  MPaBOBOHN
u ¢duHaHCOBOM
I'PaMOTHOCTH

B Pa3IMYHBIX KU3HEHHBIX
CUTYyaLUsIX

- crnocoOHOCTh OLIEHUBATH CUTYALMI0O W MPUHUMATH
OCO3HAHHBbIE PEIIEHUs, OPHEHTHPYACh HA MOpPAJbHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HaHHWE JIMYHOrO BKJaga B
yCTOWYHBOTO OyayInero;

- OTBETCTBEHHOE OTHOLICHHWE K CBOMUM POIUTEISIM U
(unmM) APYrUM YI€HaM CeMbH, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOIO MPHUHATHUS LEHHOCTEW CEMENWHOMN
KU3HH B COOTBETCTBMHM C TPAJAULUSAMH HapOAOB
Poccuy;

MertanpenMeTHbIe Pe3yIbTaThl JOJUKHBI OTPAKATh:

HIOCTPOEHUE

[IP64. VYwmeHue omepupoBaTh MOHATUAMH: (DYHKIHS,
HempepbiBHAasE (PYHKLMS, TNPOU3BOAHAS, IepBooOpasHasi,
OTIpeNeNIEHHbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOJHBIE
3JEMEHTAapHBIX  (YHKUMH,  HUCIONb3yS  CIPaBOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX CIydasx PyHKIUU
HAa MOHOTOHHOCTb, HaXOAWTh HAUOOJNbIINE W HAUMEHBIINE
3HaueHust (YHKUMUH; CTPOUTH TpadUKd MHOTOUJIEHOB C
UCIIONIB30BAHUEM aIllapaTta MAaTeMaTH4YeCKOro aHajn3a,
PUMEHSTh IPOU3BOAHYIO
NpU peLIeHHH 3a7ad Ha [BIKEHHUE, pPEeLIaTh NPAKTHKO-
OPUEHTHUPOBAHHBIE 33a4H HAa HAauOOJbLINE U HAUMEHbINNE

OBnanenne YHHBEPCATbHBIMU PEryJSITUBHBIMH | 3HAYEHUS, HA HAXOXIEHUE MyTH, CKOPOCTH U YCKOPEHUS

JNEUCTBUSIMMU: [IP65. VYmenue omepupoBaTh MOHITHSIMH. pPalHOHATbHAS
a) CaMOOpTraHU3aLUs: ¢byHKIMA, mokasaTenpbHas (QYHKOMS, CTENeHHas (PyHKLUS,
- CaMOCTOSITENIbPHO OCYLIECTBJISITH ITO3HABATENbHYIO | JlorapupmMudeckas byHKLHSA, TPUTOHOMETPHUYECKHE
IeATeNbHOCTh, BBIABIATH NPOONEMbI, CTaBUTh | | (PyHKUMH, oOpaTHble (QYHKIHH, YMEHHE CTPOUTH rpaduku
¢dbopmynHupoBaTh COOCTBEHHBIE 3a1a4u B | M3y4eHHBIX (YHKUUH, HCIONB30BaTh rpadukm mpu
00pa3oBaTEeJIbHOW  NESITENbHOCTH M JKU3HEHHBIX | m3ydeHnu IPOIIECCOB




CUTyallUsIX,  CaMOCTOSITEIbHO  COCTABJATh  IUIAH
pewenust MpoOJIEMBl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTSHHUIA, 1aBaTh
OLICHKY HOBBIM CUTYaIlUsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U MPOSIBICHHUIO
MIMPOKOW DPYAUIMH B pPa3HbIX OOJACTSIX 3HAHMWA,
MOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTeNbHBIA U
KYJIBTYPHBIN YPOBEHBD;

0) CAMOKOHTPOJIb:

UCTIONIb30BaTh NPUEMBbl  peIeKCHH IS
CUTyalluH, BBIOOPa BEPHOTO PEIIEHUS,

- YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO NMPUHUMATH
PELIeHUs 0 UX CHUXKEHUIO,

B) OSMOLMOHAJIBHBIA HHTEJUIEKT,
c(hOPMHUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMM, BKJIOYANOIIEH CTPEMIICHHE K
JOCTHKEHHIO neam U yCHexy, ONTHUMU3M,
WHULUATUBHOCTb, YMEHHUE [EeHCTBOBAaTb, MCXOAs U3
CBOMX BO3MOKHOCTEH;

- OMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh TIOHUMATH
S5MOLMOHANBHOE COCTOSIHHE APYTHX, YYHUTBIBATH €ro
NPU OCYIIECTBICEHUH KOMMYHUKALUH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO,

- COLMAJBbHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTH

OLCHKU

MPEANOoNararouun

BBICTPAWBaTh OTHOIIGHUS C JPYTUMH  JIFOIObMH,
3a00TUTBCS, TPOSIBJIATE HMHTEPEC H  paspelarb
KOH(ITUKTBI

U 3aBUCHMOCTEH, NMPH PEIIeHNH 33a71a4 U3 APYrux yueOHBIX
NpeaIMETOB U 3ajady M3 pealibHOM JKU3HH, BBIpAXaTb
(dbopMyIamMu 3aBUCUMOCTH MEXy BETMYNHAM,

ITPG6. YMeHue permaTh TEKCTOBBIC 33141 Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha IBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 3a7a4dd U3

oOmacT  ympaBieHMs ~ JUYHBIMH W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBbl [0 YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  MOJIYYEHHOE  pPELIeHHe W OLEHHUBAThb
IPaBIONONOOHOCTD PE3YJIBTATOB;

[IP67. VYmeHume onepupoBaTb TMOHATHSAMU. CpeOHEe

apupMeTHUecKoe, MenuaHa, HauOoJbllee M HauMEHbIIee
3HaueHUs, pa3Max, AUCIEPCHUs,, CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HabOpa; YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATD
uHpOpPMALMIO, TPENCTaBIEHHyd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpakKarollyl0 CBOWCTBA PeabHbIX
IpPOLIECCOB

U SIBJICHUH, TPEenCTaBiATh HHPOPMALUIO € TOMOLIBIO
Tabmun

U MarpaMM; UCCJIe0BaThb CTaTUCTUYECKUE JTaHHBbIE, B TOM
qyucie C TNpUMEHeHHeM TrpapuuecKuXx METONOB U
3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHbIN OMBIT
U cIydaiiHOe COOBITHE, BEPOATHOCTD CIYYaifHOTO COOBITHS,
yMEHHE BBbMUUCIATH BEPOATHOCTb C  UCIIOJIB30BAHHUEM
rpaduecKuxX METOIOB; MPUMEHATh (POPMYJIIbI CIOXKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (akTel H
dbopMysBI TIpU pELIEHUH 3ajad, OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMUMHAMH, YMEHME MPHUBOAUTL MPUMEPBl MPOSBIEHUS
3aKOHa OOJIBIINX YUCEN B MPUPOIHBIX

1 OOIECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIONpPATh NOAXOASALINA U3YUEHHBIH METO
JUIs  pellleHHs 3ajJadM, paclo3HaBaTh MaTeMaTH4YeCKHe




(bakTeI

U MaT€MaTHYECKHE MOJEIH B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMAaTUYECKOU HAyKU

OK 04. DddexTuBHO
B3aUMO/JICHICTBOBATD

U padoTaTh B KOJIJICKTUBE
U KOMaH/e

JIM4HOCTHBIE Pe3yJbTaThl JOJIKHBI OTPAXKaTh B YACTH:
[IEHHOCTH HAyYHOT'O TO3HAHUS OCO3HAHWE LEHHOCTH
HAY4YHOU JAESTeIbHOCTH, TOTOBHOCTb OCYIIECTBJISITh
MPOEKTHYKD W  HUCCIEIOBATENIbLCKYIO  IESITEbHOCTh
WHIUBUIYAJILHO W B TPYTITIE

MertanpeamMeTHbIe Pe3yIbTaThl JOKHBI OTPAsKaTh!
OBjaneHue yHUBEPCATbHBIMH KOMMYHUKATUBHBIMU
JICUCTBUSIMU

0) COBMeCTHasI NeSITEIbHOCTD:

- TOHUMATh W  WCHOJB30BaTh  MPEUMYIIECTBA
KOMaHIHON ¥ WHAWBUAYAJIBbHOHN paldoThI,

- TNpPUHUMATh LEJIM COBMECTHOW JI€ATEIbHOCTH,
OpPTaHHU30BBIBATE M KOOPAWHHPOBATH ACHCTBHS MO €€
JOCTHKEHUIO COCTaBJIATh TLIaH JIEHCTBU,
pacripenensaTb PoOJd C YYEeTOM MHEHUN Y4YaCTHUKOB
o0CyKaaTh pe3yNbTaThl COBMECTHON padoTHhI;
- KOOPAUHHUPOBATH u BBITMIOJIHSTh
B YCIIOBUSX peanbHOro,

1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS,
- OCYWIECTBJISITH ~ TO3UTHBHOE  CTPATErHMUYECKOE
MOBEIEHUE B PA3JIMYHBIX CUTYalUsAX, MPOSBISThH
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATUBHBIM.
Osnagenue YHUBEPCATbHBIMU PeryJISTUBHBIMU
JICUCTBUSIMU

r) IpuHATHE CeOsl U IPYTUX JIFOACH:

- IPUHUMATh MOTHBBI U APTYMEHTBI APYTHX JIIOACH MPU
aHaJM3€e PE3yJIbTATOB NEATEIbHOCTH,

- MPU3HABaThb CBOE MPABO U MPABO IPYTHUX JIIOAEH Ha
OLIMOKH;

- pa3BuUBaTh

paboty
BUPTYaJILHOTO

CHIOCOOHOCTh ~ TOHUMATh  MHP

I1P61. Bnagenue mMeTromamMu JOKa3aTeNbCTB, AJTOPUTMaMHU
pewmeHns 3ana4; ymMeHHe (HOPMYJHpPOBATH OMPEHEIEHHS,
AKCHOMBl U  TEOpEeMbl, NPHUMEHATb WX, NPOBOAUTH
JIOKa3aTeNbHbIE PACCYKAECHMS B X0/l PEeLIeHHs 3a/1a4;
[IP67. VYmenume onepupoBaTb TMOHATHAMU. CpeaHEe
apupMeTHUecKoe, MeauaHa, HauOoJbIIee W HAaNMEHBIIee
3HaueHUs, pa3Max, AUCIEPCHUs,, CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO Ha0Opa;, YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATh
uHpOpPMALMIO, TPENCTaBIEHHyd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpaKarollyl0 CBOMCTBA PeabHbBIX
IpPOLIECCOB

U SIBJICHUH, TPEencTaBisATh HHPOPMALUIO C TOMOLIBIO
Tabmnn

U JMarpaMM; MCCJIe0BaThb CTaTUCTUYECKUE JTaHHBbIE, B TOM
qyucie C TNpUMEHeHHeM TrpapuuecKuXx METONOB U
3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIN OMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
yMEHHE BBbMUUCIATH BEPOATHOCTb C  UCIIOJIB30BAHHUEM
rpaduecKuX METOIOB; MPUMEHATh (HOPMYJIIbI CIIOXKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBbIE (aKTBl H
dbopMysBI TIpU pELIEHUH 3ajad, OLEHUBATh BEPOSTHOCTHU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMH, YMEHUE€ MPUBOJUTL MPUMEPBl MNPOSBIEHUS
3aKOHA OonbmIx qrce B PUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIONpPATh NOAXOASALINA U3YUEHHBIH METO
I pellleHus 3ajJauM, paclo3HaBaTh MaTeMaTU4YecKue
(bakTeI

U MaTEMAaTHYECKHE MOJICIH B IPUPOIHBIX H OOIECTBEHHBIX
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C MO3ULIUU APYTOro yeJoBeka

SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MATEMaTUYECKUX OTKPBITUH PpPOCCUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 05. OcymectBnsats | JIMUHOCTHBIE — PE3yJIbTATBl  JTOJIKHBI orpaxkatb | IIPG1. Bnamenue meromamu JOKa3aTENbCTB, aIrOPUTMaMHU
YCTHYK0O U IHCBMEHHYIO | B YaCTU: 3CTETUYECKOrO BOCIIUTAHMUS: pewmeHns 3ana4; ymMeHHe (HOpMYJUpPOBATH ONPEHENICHHS,
KOMMYHUKALUIO - 3CTETHYECKOE OTHOLICHUE K MUPY, BKJIIOUAsl 5CTETUKY | aKCMOMBI M TEOPEMBI, MPHUMEHSATb HX, MPOBOJAUTH
Ha rOCYZapCTBEHHOM | ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, | MOKa3aTeJbHBbIE PACCYKIEHHS B XOZE PEIIeHHS 3a/ad,;
sI3bIKE Poccwiickoii | Tpyna u o0IecTBEHHBIX OTHOIIEHUIA, [TPG6. YMeHue peraTh TEKCTOBBIC 331a4U PA3HBIX THIIOB (B
QDenepaui ¢ y4eTOM | - CIIOCOOHOCTH BOCHPHUHHUMATH pA3IMYHbIE BHIbI | TOM YWCII€ HAa MPOLEHTHL, AOIM W YaCTH, HA JIBHXKCHUE,
ocobeHHoCTeH UCKYCCTBa, TPaIuLMM W  TBOPUYECTBO  CBOEro | paboTy, CTOMMOCTb TOBAapOB U YCHYT, HAJOTH, 334 W3
COLMAIBHOTO U JIpyrHX HApOIOB, OIIyINATh 3MOLMOHAJIBHOE | OoOmacTu  ympaBieHUs  JIMYHBIMH M CEMEHHBIMH
51 KyJbTYPHOIO | BO3EHCTBUE UCKYCCTBA, ¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
KOHTEKCTa - yOeXOeHHOCTb B 3HAYMMOCTU [UIsI JIMYHOCTH | HEPAaBEHCTBA W MX CHCTEMBI 110 YCJIOBHIO 3ajauH,
U o0IecTBa OTEYECTBEHHOIO W MHPOBOIO HMCKYCCTBA, | MCCIENOBATh  NOJYYEHHOE  pelleHHe U OLICHUBATh
STHHYECKHUX KYJIbTYPHBIX TPamuLMi | TpaBRONOJOOHOCTE PE3yJIbTaTOB,
Y HAPOAHOT'O TBOPYECTBA I1P68. YMeHune onepupoBaTh MOHATHIMU: CITyYaHHBINA OIBIT
MertanpenmMeTHble pe3yabTaThl JOKHBI OTPAXKaTh! U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
OBnaneHyue yHHUBEpCAJbHBIMM KOMMYHUKATUBHBIMH | YMEHHE BBIUUCIISTH BEPOATHOCTb C  UCIIOJIB30BAaHUEM
NEHCTBUAMMU: rpaduecKuxX METOIOB; MPUMEHSTh (POPMYJIbI CIIOXKEHUS U
a) oOmeHue. - OCYIIECTBIATh KOMMYHHKAIMM | YMHOXEHHUS BEpPOSTHOCTEH, KOMOWHATOpHBIE (DakThl H
BO BCeX cpepax KU3HY, dopMysBI TIPU pELICHUH 3ajay, OLEHUBATh BEPOSTHOCTHU
- pacro3HaBaTh HeBepOaJbHBIE CpEencTBA OOINEHHs, | pealbHbIX  COOBITHI, 3HAKOMCTBO CO  CIyYailHBIMH
MOHUMATh 3HAYEHUE COLIMAJIBHBIX 3HAKOB, | BEIMYMHAMHU, YMEHUE MNPUBOAUTL IMPUMEPBI MNPOSBICHUS
pacrio3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CHUTyallMi | 3akoHa OonbIIx qucen B MPUPOIAHBIX
U CMSATYaTh KOH(JIHUKTSI, 1 OOIECTBEHHBIX SIBJICHHSIX;
- pa3BepPHYTO U JIOTHYHO W3JIaraTh CBOKO TOUKY 3peHusi | [IP614. YMmenue BbIOMpaTh MOAXOAAIMINN H3yUYEHHBIH METON
C UCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB IUIsl peLIeHHs 3afadd, pPacrno3HaBaTb MaTeMaTHYECKUe
(bakTeI
U MaT€MaTHYeCKUE MOJICIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM U  MHUPOBOH
MaTEMaTUYECKONU HAyKU
OK 06. IIposiBnasaTh | JIMUHOCTHBIE ~ pe3yabTaTbl  JOJIKHBI orpaxatb | IIPG1. Bnamenue meromamu JOKa3aTENbCTB, aIrOPUTMaMHU
IPa’KJaHCKO- B 4aCTH: pewmeHns 3ana4; yMeHHe (HOPMYJIUPOBATH ONPEHEICHHS,
NAaTPUOTUYECKYIO - IPaXXAAHCKOTO BOCIIUTAHUS NPUHATHE | AKCHOMBI W TEOPEMBl, MNPUMEHATb UX, MPOBOAUTH
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MO3ULHIO,
J€MOHCTPUPOBATh
OCO3HAaHHOE  MOBeJeHUe

Ha OCHOBE pOCCHUHCKHUX
NYXOBHO-HPABCTBEHHBIX
IIECHHOCTEH, B TOM YHCIE
C Y4eTOM TrapMOHM3ALHUH
ME>KHALIMOHAJIbHBIX

51 MEXKPEIUTHO3HBIX
OTHOLIECHHUH, MNPUMEHSATH
CTaHAApPTHI
AHTUKOPPYILIMOHHOTO
MOBENECHUS

TPaOULMOHHBIX HAIIMOHAJBHBIX, OOIIEUEIOBEYeCKHX
I'YMaHUCTHYECKUX

U I€MOKPAaTHYECKUX LICHHOCTEH,

-aTPUOTUYECKOrO BOCIIUTAHMUS:

LIEHHOCTHOE  OTHOLIEHHWE K  TOCYAapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY M NMPUPOJHOMY HACIEIUIO,
MaMSATHHUKAM, TpaguLUsIM HapoJ0B Poccun,
NOCTIKeHHMsIM Poccun B Hayke, HCKYCCTBE, CIOpTE,

TEXHOJIOTHUSIX U TPYAE,

MeranpeaMeTHbie Pe3yJbTaThl OJIKHBI OTPAXKATh:
Osnanenue YHUBEPCATbHBIMH peryJasiTHBHBIMU
JICUCTBUSIMU

B) OMOIMOHANBHBIA HHTEUIEKT, MPEATOIarar i
c(hOPMHUPOBAHHOCTD:

--CaMOCO3HaHUH, BKJTIOUAIOIIETO CroCOOHOCTh

MIOHUMAaTb CBO€ OSMOLMOHAIBHOE COCTOSIHUE, BUIETH
HATIPABJICHUS] Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBHOMN
ceprl, ObITH yBEpEHHBIM B cebe;

- CaMOpPEeryJIupOBaHMs, BKJIIOUYAIOIIEr0 CAMOKOHTPOIb,
YMEHHE TNPUHUMATb OTBETCTBEHHOCTb 34 CBOE
MOBEACHUE, CHOCOOHOCTD aaanTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY

- BHYTPEHHEW MOTHUBALIMH, BKJIKOYAIOUIEH CTPEMJICHHUE
K JOCTWMKCHHMIO LeJU U  YyCHexy, ONTUMH3M,
VHULIMATUBHOCTb, yYMEHHE JAEHCTBOBATb, MCXOAS W3
CBOHX BO3MOKHOCTEIA,

- OMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATH
5MOLMOHANBHOE COCTOSIHME HAPYIHUX, YYHUTBIBATH €ro
NPU OCYIIECTBICEHUH KOMMYHUKALUH, CIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO,

- COLMAJBbHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTH
BBICTpauBaTh OTHOLLEHUS
C APYTUMHU JIFOAbMHU, 3a00TUTHCS, MPOSIBJISITH HHTEPEC U
pas3pemaTb KOH(PIUKTBI

J0Ka3aTesbHbIE PACCYKACHUS B XOA€ PELICHUs 3a1a4,
ITPG6. YMeHue peraTh TEKCTOBBIC 33141 PA3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha IBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 3a7a4dd U3

oOmacT  ynpaBleHMs  JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMHU),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBbl [0 YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  MOJIYYEHHOE  pPELIeHHe W OLEHHUBAThb
IPaBIONORAOOHOCTD PE3YJIBTATOB;

[IP67. VYmenume onepupoBaTb TMOHATHAMU. CpeaHEe

apupMeTHIecKoe, MenuaHa, HauOoJbllee W HAUMEHbIIee
3HaueHUs, pa3Max, AUCIEPCHUs,, CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HaOOpa; YMEHHE W3BIEKaTh, UHTEPIPETHPOBATD
uHpOpPMALMIO, TPENCTaBIEHHyd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpaKarollyl0 CBOMCTBA PeabHbIX
IpPOLIECCOB

U SIBJICHUH, TPEenCTaBiATh WHPOPMALMIO C TOMOLIBIO
Tabmnn

U JMarpaMM; UCCJIeN0BaThb CTaTUCTUYECKUE JTaHHBbIE, B TOM
qyucie C TNpUMEHeHHeM TrpapuuecKuXx METONOB U
3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIN OMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
yMEHHE BBbIUUCIATH BEPOATHOCTb C  UCIIOJIBb30BAHHUEM
rpaduecKuX METOIOB; MPUMEHATh (HOPMYJIIbI CIIOXKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (akTel H
dbopMysBI TIpU pELIEHUH 3ajad, OLEHUBATh BEPOSTHOCTHU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMH, YMEHHE MPUBOAUTH IPHUMEPBI IPOSBIEHUS
3aKOHA OonbmIx qrce B PUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIONpPATh NOAXOASALINA U3YUEHHBIH METO
I pellleHus 3ajJauM, paclo3HaBaTh MaTeMaTU4YecKue
(bakTeI

U MaTeMAaTHYECKHE MOJICIH B MPUPOIHBIX H OOIECTBEHHBIX
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SIBJICHUSIX, B MCKYCCTBE, YMEHHE MPUBOAUTL MNPUMEPHI
MATEMaTUYECKUX OTKPBITUH PpPOCCUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 07. CopneiicTBOBaTH

COXpaHEHHIO
OKpy Karoein cpeapl,
pecypcocOepeKeHuro,

NMPUMCEHSATD 3HAHUA

00 HW3MEHEHHH KJIMMaTa,
NPUHIUIBL  OEPEKITMBOTO
NPOM3BOJICTBA,

3¢ exTuBHO MEHCTBOBATH
B Ype3BbIYANHBIX
CUTYALHSX

JIMYHOCTHBIE ~ PE3yJBTAaTBl  AOJIKHBI
B YaCTH: 3KOJIOTMYECKOTr0 BOCIIUTAHUS:

- AKTMBHOE HENpUATHE NEUCTBUH, MPUHOCILINX BpeX
OKpY>KaroLIen cpene,

- YMEHHME  MPOrHO3UPOBATH
5KOJIOTHYECKUE  MOCIEACTBUS
JNENCTBUMN, MPEAOTBPALIATh UX,

- pacuIMpeHHe ONbITa NEATEIbHOCTH 3SKOJOTMYECKOU
HAIPaBJIEHHOCTY,

OTpaxaTh

HeOIaronpusTHbIC
NpeANnpPUHAMAEMbIX

MertanpenMeTHble Pe3yJbTaTbl JOJDKHBI OTPa’KaTh:
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JEHCTBHUSMU:

0) 6a30BBIC UCCIIEAOBATEILCKUE ACHCTBHS:

- paspalaTbiBaTh IUIAaH  pEUICHHsS  NPOOJIEMBI
C Y4YeTOM aHaiu3a WMEIOUINXCS MaTepHaJbHBIX

U HeMaTepHaJIbHBIX PECYPCOB,

- OCYIIECTBJISITh IIEJIEHANPABJICHHbIA MOUCK MEPEeH0Cca
CPencTB u crocoboB OeUCTBUS
B IPO(ECCHOHATIBHYIO Cpeny,

- yMeTb TEePEHOCHTh 3HAaHUS B TO3HABATEIHHYIO
U MPAKTHYECKYIO 00JaCTH KU3HEIESITETbHOCTH,
OBnazieHne yHHUBEPCATbHBIMH KOMMYHHKATUBHBIMU
NENCTBUSIMHU:

0) COBMeCTHasI NeSITEIbHOCTD:

- mpemjaraThb HOBBIE MPOEKTHI, OILEHHBATb WU
C TIO3WMIIUK HOBH3HBI, OPUTHHAIBLHOCTH, MPAKTHUECKOM
3HAYUMOCTH;

OsnaneHue YHUBEPCATbHBIMH peryJsaTHBHbIMU | pabOTy, CTOMMOCTb TOBApOB U YCJIYT, HAJIOTH, 3a7a4d U3
IEeNCTBUAMU: obmacTi  ympaBjieHHs ~ JIMYHBIMH M CeMEHHBIMU
0) CAMOKOHTPOJIb: ¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
- JaBaTb OLEHKY HOBBIM CHTyalUsiM, BHOCHTb | HEPaBEHCTBA W MX CHUCTeMbl MO YCJIOBHIO 3afadyH,
KOPPEKTHBbI B AESITEJIbHOCTD, OLICHUBATh COOTBETCTBHE | UCCIEAOBATh  MOJYYEHHOE pPELIeHHe W OLCHUBATh

I1P61. Bnagenue mMeTromamMu JOKa3aTeNbCTB, AJTOPUTMaMHU
pewmeHns 3ana4; ymMeHHe (HOpMYJUpPOBATH ONPEHENICHHS,
aKCUOMBbI W TEOpPEMBl, TNPUMEHATb WX, HPOBOAHTH
TOKa3aTebHbIE PACCY KACHUS B XOZ€ PEIIeHHs 33131,
I[IP64.  YMmeHue onepupoBaTh MOHATHIMH: (DYHKIHS,
HeTpepbiBHAass (PYHKLHUS, TPOU3BOAHAS, MepBOOOpasHasi,
OTIpeNeNIEHHbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOIHBIE
3NEMEHTAapHBIX  (YHKUWH,  UCHONB3YyS  CIPABOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX Cydasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOAWTb HAUOOJNbIINE W HAUMEHBIINE
3HaueHust (YHKUMUH; CTPOUTH rpadUKd MHOTOUJIEHOB C
UCTIONIB30BAHUEM aIllapaTra MAaTeMaTH4eCKOro aHajn3a,
NPUMEHSTh MPOM3BONHYIO TIPU PELIEHWH 3a]ad  Ha
IBW)KEHUE, peIlaTh MPAKTHKO-OPUEHTUPOBAHHBIE 3a1a4H Ha
HanOoJbIIe W HAaWMEHbBIIHE 3HAUYCHUS, Ha HAXOXXACHUE
MYTH, CKOPOCTU U YCKOPEHHS

IIPGS5. Ymenune onepupoBaTh MOHSATHIMHU. PallMOHAIbHAS
byHKIMA, MokasaTenpHas (QYHKIMS, CTENeHHas (PyHKLUS,
JorapudmuyecKas byHKLHSA, TPUTOHOMETPHUUECKUE
¢byHkumy, obparHble (YHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHBIX (YHKIWHA, HWCHONb30BaTh TpaduKud  NpU
U3yUYEHUH IPOLIECCOB
U 3aBUCHMOCTEH, MPH pPEeIIeHNH 3a1ad U3 APYrux y4eOHBIX
NPEeIMETOB M 337ad M3 pPEATbHOH JKU3HU, BBIPAXKATh
(dbopMyIamMu 3aBUCUMOCTH MEXy BEITHUYNHAM,

ITPG6. YMeHue permaTh TEKCTOBBIC 331a4l Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha TPOLEHTHI, JOJU U YacTH, Ha IBHIKECHUE,

13



Pe3yJbTaTOB LIEJISIM

NPaBAONIONO0OHOCTD PE3yJIbTATOB,

[TP614. YmeHnue BBIOUpPATh MOAXOAAIINN U3yUYEHHBIH METON
JUIsl pELIEeHHs 3afadd, pPacrno3HaBaTb MaTeMaTHYECKUe
(bakTeI

U MaTeMaTHYeCKHe MOJIEIH B MPUPOIHBIX M OOIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL HNPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMAaTHYECKONU HAyKU

IIK 2.2. PaccuureiBath u

aHAIM3UPOBATH

JIOTUCTUUCCKUC UBACPKKU B

MPOU3BOJCTBE
pachpeacICHUH.

u

JIMYHOCTHBIE PE3YIBTATHI JOJI>KHBI OTpa*KaTb
B HaCTU: TPYAOBOTO BOCIIUTAHUSA:

- TOTOBHOCTb K TpPydy, OCO3HaHHWE [EHHOCTH
MacTepCTBa, TPy Ioodue;

- T'OTOBHOCTBH K AKTUBHOU ACATCIIbHOCTHU

TEXHOJIOTHYECKOW U COLMAJIbHON HaNpaBiI€HHOCTH,
CIIOCOOHOCTD WHULIUUPOBATD, MJIAHUPOBATH U
CaMOCTOATENBHO BBIMOJHSITD TAKYIO ACSITEIBHOCTD;

- MHTEpeC K pa3inuHbIM chepam mpodeccroHambHON
JeSITEIbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3OBaHUIO
U caMo00Opa30BaHUIO HA MPOTSKEHUN BCEH JKU3HU.
MeTtanpeamMeTHblie pe3yabTaThl TOKHBI OTPAKATh:

- CIIOCOOHOCTD 5 FOTOBHOCTD
K CaMOCTOﬂTeHbHOMy HOI/ICKy METOOOB peH_IeHI/Iﬂ
HpaKTI/ILIeCKI/IX 3anaa4, HpI/IMeHeHI/II'O paBJ'II/ILIHbIX
METOIOB MTO3HAHUSA

- BBIABJIATH HpI/ILII/IHHO-C.]'IeI[CTBeHHbIe CBA3HU
n aKTyaJ'II/ISI/IpOBaTb 3anaqy, BBIABUTATH FI/IHOTGSY ce
peH_IeHI/Iﬂ, HaXOOUThb apFYMeHTbI AJIsT JOoKasareabCTBa
CBOUX YTBEP KIAECHUH, 3a1aBaTh NapaMeTPbl U KPUTEPUH

peuieHus;

- QHAJIM3UPOBATh MOJYUYEHHBIE B XO€ PELICHUs 3a1a4u
pe3ynbTaThl, KPUTHYECKH OLICHUBATh 154
TOCTOBEPHOCTb, MIPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHUSIX,

- paspabaThiBaTh IUIAH  pPEUICHUs  NPOOJIEMBbI

[1P61. Bnagenue mMeTromamMu JOKa3aTENbCTB, AJTOPUTMaMHU
pewmweHns 3ana4; ymMeHHe (HOpMYJIUpPOBATH OMPEIENIECHHS,
aKCMOMBbl U TEOPEMBI, MPUMEHATb UX, IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKAECHMS B X0/l PEeLIEHHs 3a/1a4;
IIP62. YMmeHue onepupoBaTh MOHATUSMHU. CTENEHb YHCIA,
jgorapudM dYHCla, YMEHHE BBINOJHATH BBIYHCICHHE
3HAYEHUN U TpeoOpasoBaHUsl BBIPAKEHUH CO CTEMEHSIMU U
norapupmamu, mpeodpasoBaHus APOOHO-PALHOHAIBHBIX
BBIPAXKECHHUI,

[IP64. VYwmeHue omepupoBaTh MOHATUAMH: (DYHKIHS,
HeTpepbiBHAass (PYHKLMS, MPOU3BOAHAS, MEepBOOOpasHasi,
OTIpeNeNIEHHBI UHTErpa; YyMEHHEe HAXOAUTh MPOH3BOJHBIE
3JEMEHTAapHBIX  (YHKUMH,  HUCIONb3yS  CIPaBOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX CIydasx PyHKIUU
HAa MOHOTOHHOCTb, HaXOAWTh HAUOOJNbIINE W HAUMEHBIINE
3HaueHust (YHKUMUH; CTPOUTH TpadUKd MHOTOUJIEHOB C
HCIIOJIB30BAHHEM amrapara MaTeMaTH4eCKOro aHaju3a,
NPUMEHSTh MPOU3BONHYIO IIPU PELUIEHWH 3a7a4  Ha
IBW)KEHHUE, peIlaTh MPAKTHKO-OPUEHTUPOBAHHBIE 3a1a4H Ha
HanOOJbIIEe W HAaUMEHbBIIHE 3HAYCHUS, Ha HAXOXKACHHE
NyTH, CKOPOCTU U YCKOPEHHS,

IIPG5. Ymenune onepupoBaTh MOHSATHSIMHU. PalMOHAIbHAS
¢byHKIMA, mokasaTenbHas (YHKOHS, CTENeHHast (QyHKLUS,
JorapudmuyecKas byHKLHSA, TPUTOHOMETpPHUUECKUE
¢byHkunu, obparHble (QYHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHBIX (YHKIWHA, HWCHONB30BaTh TpapuKu  TNpU
U3yUYEHHUH MPOLIECCOB U 3aBUCHUMOCTEH, TIPU PELICHUHU 3a7a4
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C Vy4eTOM aHaliu3a UMEIOIUXCS MaTepUabHbIX
1 HEMaTepHaJIbHBIX PECYPCOB;
- CAMOCTOATENBHO (POPMYITUPOBATh U aKTYaJIH3UPOBATH

npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HJIM OCHOBAHUS
)11 CpaBHEHMSI, KJTacCu(pUKau U 0000IIeHMS,

- OTIPEEISITh LIEJH AEATENbHOCTH, 33/1aBaTh MMAPaMEeTPhI U
KPUTEPHH UX TOCTHIKEHHUS,

- Pa3BUBATh KPEATHBHOE MBIIUICHHE TIPU PEIIECHUH
PKU3HEHHBIX TIPOOJIeM;

- BJAJETh HABBIKAMH TMOJyYeHHs WHPOpPMALMH U3
CTOYHHUKOB Pa3HbBIX THUIIOB, CaMOCTOSITEITbHO
OCYLIECTBJIATD [IOUCK, AHAJIN3, CHCTEMATH3ALHUI0 U
MHTEPIpPETannio HHPOPMALIUN PA3INIHBIX BUIOB U HOpM|
MpeCTaBICHNUS.

U3 Apyrux y4deOHbIX MPEOMETOB W 3a7ad U3 pPeabHOH
JKU3HH, BBIpaXaTb (OpPMyJNaMu 3aBUCHMOCTH MEXKAY
BEJINYMHAMU,

ITPG6. YMeHue permaTh TEKCTOBBIC 33141 Pa3HbIX TUIIOB (B
TOM 4YHUCJI€ HA NPOLEHTHL, NOJIM W 4YaCTH, Ha [BHXKCHHE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 3a7a4dd U3
oOmacT  ynpaBieHHMs ~ JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBIATb  BBIPAKEHHS,  YPaBHEHMS,
HEPAaBEHCTBA CHCTEMBI IO YCJIOBUIO 3a7a4, HUCCIEN0BATh
MOJIyY€HHOE pEeLIeHHe M OLEHHBATh MPaBAONOJOOHOCTh
PE3YyJILTATOB,

[IP67. VYmeHume onepupoBaTb TMOHATHSAMU. CpeOHEe
apupMeTHIecKoe, MenuaHa, HauOoJbllee N HAUMEHBIIee
3HAYEHUs, Pa3sMax, AUCIEPCHs], CTAHIAPTHOE OTKJIOHEHHE
YHCIIOBOTO HabOpa; YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATD
uHopmManmio, TNpPEACTaBIEHHYHO B  Talnuiax, Ha
auarpaMmax, rpagukax, OTpakKarollyl0 CBOWCTBA PeabHbIX
NPOIIECCOB W SIBJIICHUN; TNPENCTaBIsATh HHOOPMAIHMIO C
NOMOIIBI0  TAONMWI] W JAHArpamy; UCCJIENIOBATD
CTaTUCTUYECKUE AAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM
rpadMuecKuX METOAOB U 3JIEKTPOHHBIX CPENICTB,;

I1P614. YMmenue BbIOMpaTh NOAXOASALINA U3YUEHHBIH METON
IUIsl peLIeHHs 3afadd, pPacrno3HaBaTb MaTeMaTHYECKUe
dakTel W MaTeMaTHYECKHE MOIENIH B TPUPOIHBIX U
OOIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE, YMEHHE MPUBOIUTD
IMPUMEPBl MAaT€MAaTHYECKUX OTKPBITUH POCCHHMCKON U
MHPOBOU MaTeMaTU4E€CKON HAYKH
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2. CTpykTypa u coaep:kaHue 061e00pa30BaTeJIbHOIM AUCHUIIIHHBI

2.1. O6beM JUCHHUNJIHHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThl Oo0bem B
yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMbI AUCHHUILTHHBI 336

B T.4.

KOMOWHHPOBAHHBIC 3aHATHS 312

KOHTPOJIbHBIE PaOOTHI 24

OcHoBHOe cogep:kaHue 228

IIpodeccnonanbHO OpHEHTHPOBAHHOE COep:KkaHHe (coaepKaHHe 96

NMPHUKJIATHOTO MOIYJIs1)

IIpome:xyTouHasi aTrecTanus (3K3aMeH) 12
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2.2. TemaTH4eCKHUi IVIAH H COAEPKAHHE JHCLHIIINHBI

Coaep:kaHue yueOHOro Mmarepuaja (OCHOBHOE H MPO(PecCHOHAJIBLHO

HaumeHoBaHue pa3aesioB 1 . O6bem | ®opmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aAHSTHSI, IPUKJIAIHON 4aCOB | KOMMETeHIHH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4
OcHoBHoOe cogepkaHue
Paszpea 1. IloBTOpeHHne Kypca MATEMATHKH OCHOBHOH IIKOJIbI 20
Tema 1.1. Copep:xanne yueOHOro MaTepuaa 2
Ieny n 3amaun matematuku | Llenp u 3agaum MaTreMaTHUKU MPH OCBOGHWHU CHENMAJbHOCTH. ba3oBble 3HAHHA H
npu OCBOEHMHU | YMEHHUS 110 MaTeMaTHKe B NMPO(ECCHOHATBHOH M B MOBCEAHEBHOHN HESITEIBHOCTH.
CIIELIUAJIbHOCTH. MHoxecTBO, omnepaludyd HaJd  MHOXECTBaMH, JAuarpaMmbsl  Oiijepa-Benna.
MHoxecTBa U JIOTHKA Hcnonp3oBanue TEOPETHKO-MHOXKECTBEHHOI'O ammnapaTra I ONUCAHUS PEaIbHBIX
NPOILIECCOB | SIBIIEHUH B MPOQECCHOHATIBHON EATENbHOCTH, IPU PELICHNUH 3a1a4 U3
APYTUX AUCLUIIINH
Tema 1.2. Copep:xanne yueOHOro MaTepuaa 2
Hucna u BIMUCIEHUS Harypanbnele u nenele uncna. [IpusHaku 1enuMoCcTH LesblxX dyuces. PannoHanpHble
yrcna. OOBIKHOBEHHbIE U JECATHYHBIE JpOOH, TMPOLEHTH, OECKOHEYHbIe
nepuoaudecKkue Apodu. Apudpmerndeckre Onepanuy ¢ parroHAIbHBIMU YHCIAMHU,
npeoOpa3oBaHMs YUCIOBBIX BbIpaXXKeHUN. JleficTBUTENbHBIE Yncia. PaunoHa bpHbIE U OK-01. OK-02
UppalMOHANIbHBIE 4YHCTa. ApUPMETHYeCKHe Omepanud ¢ IeHCTBUTEIbHBIMU OK-O3’ 0K-0 4’
yrcnamy. [IpuOmmkéHable BEIMUCICHNS, TPABIJIa OKPYTIICHHUS, IPUKUIKA U OLICHKA OK-0 5’ OK-0 6’
pe3yabTaTa BEIYUCIECHUN OK-O7’ K 2. 2’
Tema 1.3. Copep:xanne yueOHOro MaTepuaa 4 ’
Toxnectsa u | ToxxnecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHUS.
TOKJECTBEHHbIE HepasenctsBo, pemenue HepaBeHCTBA. Merton uHTEepBaNoB. PelieHue LenbIx u
npeoOpazoBaHus YpaBHEHUs, | ApOOHO-PALIMOHANBHBIX yPABHEHUN ¥ HEPaBEHCTB. lIpHMeHeHHe ypaBHEHHH W
HEPAaBEHCTBA U UX CUCTEMBI HEPaBEHCTB K PELICHHI0 MAaTEeMAaTHYECKMX 3a7ad U 3a7ad U3 Pa3IndHbIX objactei
HayKH U peajbHOM >ku3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIbHBIX YpaBHEHUI U
HepaBeHCTB. CucTeMbl JMHENWHBIX ypaBHEHUMN. PelleHue NpuKIaaHbIX 3anad C
MOMOLIIBIO CUCTEMBI JINHEHHBIX YPABHEHUN
Tema 1.4. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEPKAHUE MPUKIATHOTO 4
IIpoueHTHBIE  BBMMUCIEHUS | MOAYJIA)
B npodeccuoHanbHeIX | [IprmMeneHne qpodeii U MPOLEHTOB ISl PELIeHUsI MPUKJIAAHBIX 3319 U3 Pa3THUHBIX
3a7a4ax oTpacieil 3HaHUN M peanbHOH >KU3HH. [IpUOMKEHHBIE BBIMHCICHHS, MpPaBUIA

OKPYIJICHHUS, NMPUKHMIKA W OIEHKA pe3yJbTara BBIYHCICHUH. PasHble crnocoObl
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BBIYUCIICHHS MTPOLEHTOB. [IpoLieHTHBIE BBIMUCICHUS B IPO(PECCHOHATBHBIX 3aa4ax.
IIpumeHnenne ypaBHEHHI U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX 3a4a4 U 3a4a4
U3 Pa3JMYHBIX 00JIacTel HAYKH M PeasbHOHN JKU3HU

Tema 1.5. Copep:xanne yueOHOro MaTepuaa 2
ITocnenoBarensHOCTH ITocnenoBarenbHOCTH, CIMOCOOBI 3amaHUs MOCIENOBATENbHOCTEH. MOHOTOHHBIE
U IIPOTrpeCCUU NOCJIEIOBATENILHOCTH.  ApudMerndeckass H  I€OMETPUYECKas  MPOrPECCHH.
Bbeckoneuno yObIBaromasi reoMerpuueckass mnporpeccusi. Cymma OeCKOHEYHO
yObIBaromeli reomerpudeckoil mporpeccuu. @Popmyia CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBaHue mnporpeccud M peLleHUs] pealbHbIX 3a7ad MPUKIAAHOrO
xXapakrepa
Tema 1.6. Copep:xanne yueOHOro MaTepuaa 4
@OyHKUMHU 1 rpaduKu Oyukius, crnocodsl 3amanmsa (pyHkuun. ['paduk ¢ynkimm. B3ammuo oOpaTHBIE
¢ynkumn. OOnacTe onpemeneHMss W MHOXKECTBO 3HadeHMH (yHkumu. Hymu
¢bynkunu. [TpoMexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITNU
Tema 1.7. Copep:xanne yueOHOro MaTepuaa 2
BxonHOM KOHTPOJBb Bemucnennss u npeoOpasoBaHusi. YpaBHeHHMs W HepaBeHCTBa. lIporpeccum.
DyHK1MN U rpaduku
KonTponbHast pabora no paszneny 1
Pa3nen 2. Crenenu u kopuu. CTeneHHas, NokazatejbHasi M Jorapupmuyeckasi GyHKuus 62
Tema 2.1. Copep:xanne yueOHOro MaTepuaa 4
Apudmerndeckuil KOpeHb n— | ApudmMeTndeckuil KOpeHb HaTypaibHOM creneHu. JleHcTBus ¢ apupMETHUECKUMU
Ol CTeneHn KOPHSIMU N—OW CTENEHU
Tema 2.2. Copep:xanne yueOHOro MaTepuaa 4
Crenenu. CranpaptHas | Crenenp ¢ 1enbiM nokasatenem. CraHmapTHas gopma 3amucH IeiCTBUTEIBHOTO
dbopma 3anmucu | yucna. Mcrnonp3oBaHue Moaxonsiieid GopMbl 3amuCH JeHCTBUTENBHBIX YUCEN AJIs
NEeHCTBUTENBHOIO YHUCia pelleHus MpaKkTUYECKHUX 3a7ad M IpeAcTaBieHus JAaHHbIX. CTeneHb ¢ OK-01, OK-02,
paLuoHanbHBIM TIOKa3aTeneMm. CpoiicTBa cTeneHu. IIpeoOpa3oBaHue BLIPAXKEHHIA, OK-03, OK-04,
COZIEPIKAIINX CTENEHH C PAlOHATLHBIM TTOKA3aTeNIeM OK-05, OK-06,
Tema 2.3. ConepraHue yueOHOTO MaTepuana 2 OK-07,1IK 2.2
Crenennas ¢pyHKUUSA CrenenHass pyHKUIMS C HaTypaJdbHBIM W IIeNbIM TOKasateneM. EE cBoiictBa u
rpaduk. ColicTBa 1 rpad ik KOpHsI N-0if CTENeHU
Tema 2.4. Copepxanne yueOHOro Marepuaa 6
HppanuonanbHble ypaBHeHus | Pemenne nppalnnoHaIbHbIX YPaBHEHUH 1 HEPABEHCTB
1 HEPaBEHCTBA
Tema 2.5. Copep:xanne yueOHOro MaTepuaa 2
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IIpumenenune CBOJNCTB
CTEeTIeHHON (PYHKIIUU

Ucnonp3oBaHne CBOWCTB CTENEHHOH (YHKIUM TMpH pPELUICHHH YpaBHEHUH W
HEPABEHCTB

KonTposbHast pabora o temam 2.1 - 2.4 paznena 2

Tema 2.6. Copep:xanne yueOHOro MaTepuaa 4

ITokaszarenbHas dynxuus, | IlokasarenpHas QyHKIHsI, €€ CBOUCTBA U IpaduK

€€ CBOMCTBA

Tema 2.7. Copep:xanne yueOHOro MaTepuaa 8

ITokasaTenbHble ypaBHEHUsI ITokazaTenpHble ypaBHEHUS U HEPABEHCTBA

1 HEPaBEHCTBA

Tema 2.8. Copep:xanne yueOHOro MaTepuaa 2

IIpumenenune CBOMCTB | PereHne nmoka3aTesbHbIX YPABHEHHUH U MOKA3aTEIbHBIX HEPABEHCTB

NOKa3aTeNbHOH QYHKIIHN KontponpHas pabora o Temam 2.6 - 2.7 pa3nena 2

Tema 2.9. Copep:xanne yueOHOro MaTepuaa 4

Jlorapugpm gyncna. | Jlorapudpm uncna. JlecaruaHblil 1 HATYpaJIbHBIN JOrapupMbl

JecaTuanbiit

Y HaTyPaJIbHBIH JOrapruQmbl

Tema 2.10. Copep:xanne yueOHOro MaTepuaa 6

CaoiicTBa jorapugmon IIpeobpasoBanne BEIPAKEHHH, COASPIKALTHNX JIOrapuMbI

Tema 2.11. Copep:xanne yueOHOro MaTepuaa 4

Jlorapudmuueckass Gpynkuus, | Jorapudmuueckasi QyHKIHsI, €& CBOUCTBA U TpaduK

€€ CBONCTBA

Tema 2.12. Conep:xanne yueOHOro MaTepuaa 10

Jlorapudmuteckue Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA

ypaBHEHUs] U HEPaBEHCTBA

Tema 2.13. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 4

Jlorapupmel B mpupone Hu | Momy.Jisi)

TEXHUKE IIpumenenne norapudma. Hcropus passutmss maremaTuku. Jlorapudmmueckas
cnupans B npupone. Ee maremarmueckue cpoiictBa. Mcmonb3oBaHue rpaduxos
(bYHKUMH A NCCIEAOBAHMS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT NPU
peLIeHNH 3a1a4 U3 Pa3IMIHbIX 00JacTel HAYKH U PEaIbHOM JKU3HU

Tema 2.14. Copep:xanne yueOHOro MaTepuaa 2

IIpumenenune Pemenue norapuMUIeCKuX ypaBHEHUI 1 HEPABEHCTB

jgorapuMOB K  pELICHHIO
3a1a4

KonTponpHast padora mo Temam 2.9 - 2.12 pa3nena 2
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Paszpen 3 IlpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

20

Tema 3.1. Copep:xanne yueOHOro MaTepuaa 4
IToropenne mmanumerpun. | OcHoBHbIe (GUTYphl, (GaKkThl U TeopeMbl ImIaHuMeTpud. OCHOBHBIE TIOHSATHS
OcHOBHBIC NOHATHS | cTepeoMeTpur. Touka, mpsiMas, IUIOCKOCTb, mpocTtpaHcTBo. Ilonsartue 00
CTEpEeOMETPUU AKCHUOMAaTUYECKOM TOCTPOEHHMH CTEPEOMETPUM: aKCHUOMBI CTEPEOMETpPUU U
CJIECTBUS U3 HUX
Tema 3.2. Copep:xanne yueOHOro MaTepuaa 6
IIpsimMble U MIOCKOCTH BzaumHOe  pacnosnioxkeHue MpsMBIX B NPOCTPAHCTBE.  IEpeCceKaroLInecs,
B IIPOCTPAHCTBE. | MapajulelibHble W CKpeluBaroliuecss mnpsiMble. llapannenpHOCTh MpSMBIX U
ITapajebHOCTL  MPSIMBIX, | MJIOCKOCTEH B NPOCTPAHCTBE. MapajulelbHblE MpPsIMBbIE B MPOCTPAHCTBE,
PSIMOH u IJIOCKOCTH, | MapajjieIbHOCTh TPEX MNPSMBIX, MapajulebHOCTb MPSIMONH U IIOCKOCTH. YTJIBI C
MJIOCKOCTEN COHAIIPaBJICHHbBIMH CTOPOHaMH, yIroJd MEXKAY NpsIMbIMH B IPOCTPaHCTBE.
[TapanneabHOCTh MIOCKOCTEN: MapajuiebHbIe MIOCKOCTH, CBOMCTBA NapalieNIbHbIX
tockocted. IIpocTeiime nmpocTpaHCTBEHHbIE (PUIYPBI HA TUIOCKOCTH: TETPAsIp,
KyO, nmapajuiesenuIies, NoOCTPOSHUE CeUEHH
Tema 3.3. Copep:xanne yueOHOro MaTepuaa 2
IlepneHANKYISIPHOCTD IlepneHnUKyISIpHOCTh MPSMOM U MJIOCKOCTH: MEPHEeHAUKYJSIpHbIE TpsIMble B
MPSIMBIX IIPOCTPAHCTBE, IMpsiMble MapajjieibHble U TEePHeHAUKYJSIPHbIE K IUIOCKOCTH,
U TJIOCKOCTEH NpU3HAK TNEpPHIEeHAUKYJISIPHOCTH NpPsMONM M IUIOCKOCTH, TeopeMa O MNpsIMOi
NEePNEeHANKYJISPHON MIOCKOCTH
Tema 3.4. Copep:xanne yueOHOro MaTepuaa 4
Yrael  MexAy — OpsAMBIMU | YTJIBI B NMPOCTPAHCTBE: YroJ MEXAY MPSIMON M IUIOCKOCTBIO, JBYTIPAHHBIN YTroOI,
U TUIOCKOCTSIMU JMHEWHBIN yroy ABYrpaHHOro yria. IlepneHaukyssip 1 HakJIOHHbIE. PACCTOSHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOMN IO TUIOCKOCTH, MPOEKIHs (GUTypHI HA
IJIOCKOCTh. [lepneHAuKyasIpHOCTh IUIOCKOCTEHM: MNpPU3HAK NEePNeHAUKYJISIPHOCTH
JBYX MIOCKOCTeN. TeopeMa 0 TpEX nepneHauKyJsIpax
Tema 3.5. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 2
[IpsiMbie U MIOCKOCTH MOIYJIsI)
B [IPAKTUYECKUX 3a7a4ax Pacrnionoxenne npsiMbIX U IUIOCKOCTEH B OKPY’)KaOIeM MHpe (TIPUpoe, UCKYCCTBE,
ApXHUTEKTYpe, TEXHUKE). PereHne npakTHKO-OpUEeHTHPOBAHHBIX 3a1a4
Tema 3.6. Copep:xanne yueOHOro MaTepuaa 2
OcHoBHbIE B3aumHoe pacnosoxkeHue NpsIMBIX M IJIOCKOCTel B mpocTpaHcTBe. IlocTpoeHue

NPOCTPAHCTBEHHBIE (PUTYPBI
U MX B3aUMOPACIIONIOKEHHE

ceueHun

KonTponpHast pabora no pasneny 3

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Pa3nen 4. KoopanHaThl H BeKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. Copep:xanne yueOHOro MaTepuaa 4
Bexroper B mpocrtpancTBe. | Bektop Ha miockoct u B mpocTpaHcTBe. ClOKEHHE W BBIYUTAHHE BEKTOPOB.
JlelicTBuUs ¢ BEKTOpaMH YMHOK€HUE BEKTOpa Ha 4YUCI0. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTOopaM. lIpaBuno mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX  C
MPUMEHEHNUEM NPABUJI ACVCTBUI C BEKTOpaMu
Tema 4.2. Copep:xanne yueOHOro MaTepuaa 4
Koopaunater B | IIpsimoyronbHass cucrema KOOpAMHAT B mpocTpaHcTse. KoopauHaTel BekTOpa.
npocrpancTee. Ilpocreimue | Ilpocrefimme 3amadm B KOOpAMHATAaX. YTon Mexnay Bekropamu. CkajsipHOe
3ama4u MIPOU3BEJEHNE BEKTOPOB. BbIUNCIEHHE YITIOB MEXIY MNPSMBIMH U IMJIOCKOCTSIMU. OK-01, OK-02,
B KOOpAMHATaX KoopanHaTHO-BEKTOPHBIN METOJ IPU PELICHUH FEOMETPUUYECKHX 3a1a4 OK-03, OK-04,
Tema 4.3. I[IpodeccrnonabHO OPHEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 4 OK-05, OK-06,
IIpakTHKO-OpUEHTUPOBAHHBIE | MOAYJISA) OK-07
3amaud  Ha  KoopauHatHOW | KoopauHaTHasi —TUIOCKOCTb.  BbluucieHwe  paccTosiHMA M [Jomaaeil  Ha
IJIOCKOCTHU KOOPJAWHATHOMN MJIOCKOCTH. KOJIMYEeCTBEHHBIE paCYEThI
Tema 4.4. Copep:xanne yueOHOro MaTepuaa 2
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBINA METOM IPU PELICHUH NeOMETpUUYeCKUX 3anad. PemieHnne
KOOPIHHATHI 3a7a4, CBSI3aHHBIX C MPHUMEHEHWEM IMIpaBUJl AEMCTBUII C BeKTOpaMu. 3ajauu
U BEKTOPBI MJIAHUMETPUH U CTEPEOMETPUU U METObI UX PELICHUs
KonTponbHast pabora no pazneny 4
Pa3nen S. OcHoBbl Tpuronomerpuu. Tpuronomerpudeckue GyHKIUH 38
Tema 5.1. Copep:xanne yueOHOro MaTepuaa 4
OCHOBBI TPUTOHOMETPUH CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC,
APKTAHIeHC  4YMCJIOBOrO  aprymMeHTa.  IpuUroHomeTrpuyeckass  OKPY>KHOCTD,
OTpeieJIEHUe TPUTOHOMETPHUYECKUX (PYHKINH YHCIOBOIO apryMEeHTa
Tema 5.2. Copep:xanne yueOHOro MaTepuaa 6
OcHoBHbIE IIpeobpazosanne TPUTOHOMETPUYECKUX BBIPAKECHUIL. OcHoBHbIE OK-01, OK-02,
TPUTOHOMETPUYECKHE TPUTOHOMETpHUYECKUE (HPOPMYJIBI OK-03, OK-04,
TOKIECTBA OK-05, OK-06,
Tema 5.3. Copep:xanne yueOHOro MaTepuaa 4 OK-07
Ilepuonuueckue  QyHkuuu. | dynkuus. Ilepuomuueckue QyHkuun. TpuroHomerpuyeckue (QYHKUMH, MX
Tpuronomerpuueckue CBOWCTBA U TpaduKu
byHKIMHN
Tema 5.4. Copep:xanne yueOHOro MaTepuaa 2

[Ipeobpazosanue rpadukoB

Cxxatue u pacTshkeHHne rpaikoB TPUTOHOMETPUIECKUX (PYHKLIUH.
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TPUTOHOMETPUIECKUX [IpeoOpazopanue rpad) MKOB TPUTOHOMETPUUECKHX (PYHKIIHIA
byHKIMH
Tema 5.5. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 6
Omnucanue MOJY.JIsl)
NIPOM3BOICTBEHHBIX Hcnonp3oBaHne CBOMCTB TPUTOHOMETPHUECKUX (YHKIHMI B MpodhecCHOHATBHBIX
NpOLECCOB ¢ TOMOLIBIO | 3amayax. Mcnonbp3oBaHue rpagukoB (YHKIMHA AJII UCCIEAOBAHUS MPOLIECCOB U
rpa¢pukoB QyHKIHIHA 3aBHCHUMOCTEH, KOTOpble BO3HUKAIOT MPH PEIISHWH 33/7a4 U3 APYruxX y4eOHBIX
IVCLUIUIMH B PeaTbHOHN JKU3HU
Tema 5.6. Copep:xanne yueOHOro MaTepuaa 2
Obparnble Obparnbie ¢pynkunu. OOpatHble TpuroHoMerpuueckue QpyHkuuu. Ux cBoiicTBa u
TPUTOHOMETPHUECKHE rpaduku
byHKIMHN
Tema 5.7. Copep:xanne yueOHOro MaTepuaa 8
Tpuronomerpuueckue Pemenre TpUroHOMETPUYECKUX YPABHEHUN
ypaBHEHUsI
Tema 5.8. Conep:xanne yueOHOro MaTepuaa 4
Tpuronomerpuyeckue ITpumepsr TPUTOHOMETPUIECKHE HEPABEHCTBA. Pemenne MPOCTEHIINX
HEpPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHCIE C HCIOJb30BAHUEM CBOWCTB
byHKIMH
Tema 5.9. Copep:xanne yueOHOro MaTepuaa 2
Pemenne 3ama4 | TpuroHoMeTpuyuecKne BoIPAXKEHNs, YPABHEHUS] 1 HEPABEHCTBA
TPUTOHOMETPHH KonTpospHast pabora no pazneny S
Paszaen 6. IlpousBoanas GpyHKIUH, ee IPHUMEHEHHE 36
Tema 6.1. MonotonHocts | Conepskanue yaeOHOro Marepuaia 2
GyHKIUH. OkctpemyMmsbl | [IpoMeKyTKM MOHOTOHHOCTH (DYHKUMH. MaKCHMyMbl M MHHUMYMBbI (DYHKLIHH.
byHKIMH. Touxu | HanOonpinee n HanMeHblIee 3HaUeHNe (PyHKIINN HA IPOMEKYTKE
ReTpevyd OK-01, OK-02
Tema 6.2. [TonsiTne Conepskanue yueOHOTO MaTepuaa 2 OK-O37 OK-0 4’
o HenpepriBHOCTU pyHKIMK | HenpepeiHble GyHKIMH, METOI HHTEPBAJIOB [UIsl PELIEHHsI HEPABEHCTB OK-OSJ OK-O6’
Tema 6.3. ConepskaHue yueGHOro MaTepuana 4 OK-07. TIK 2.2
[Ipoussonnas pyHKIMU IIpousBomnass QyHkuuu. IlpowsBonmHbIe >neMEHTapHBIX (QyHKIUHA. DOpMYyJIBI ’
HAXOJKICHUS] IPOU3BOJHON CYMMBI, IPOU3BEEHHSI U YACTHOTO
Tema 6.4. Copep:xanne yueOHOro MaTepuaa 4
I'eomerpuueckuii cmbicn | ['eomerpuueckuii cMbICT MPOU3BOAHON (YHKIMH — YyIJIOBOH KO3(duumeHt
MIPOU3BOHOM KacateapbHOH K rpaduky (yHKIMHM B TOUYKE. YPaBHEHHE KAacaTeNbHOH K rpaduky
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byHKIIMHN

Tema 6.5. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 2
duznuyeckuit CMBICH | MOAY/JIsI)
MIPOU3BOJHON Ousznueckuil (MEXaHWYEeCKUH) CMBICT TPOM3BOAHOW. IIpuMeHeHHe mpOM3BOAHOMN
B NpodeCCHOHATBHBIX | ISt OMPENENIEHUsT CKOPOCTH MPOLIECCa, 3aTaHHOTO (POPMYIION 1iH rpad koM
3aga4ax
Tema 6.6. Copep:xanne yueOHOro MaTepuaa 6
Ilpumenenue  mpousBonHOM | Bospactanne u yObiBaHME (PYHKIMH, COOTBETCTBHE BO3pACTaHHs M yObIBaHUS
K HUcclenoBaHur0 (QyHKUUH | pyHKUMH 3HAaKYy Npous3BOAHON. I[IpuMeHeHHE MPOM3BOAHON K HCCIIETOBAHHIO
Ha MOHOTOHHOCTb U | GyHKUMH HA MOHOTOHHOCTD U 3KCTPEMYMBL
SKCTPEMYMBbI
Tema 6.7. Conep:xanne yueOHOro MaTepuaa 4
Hccnenosanue GyHkuMii | AnroputMm uccienoBaHus (QYHKIME W TOCTpOeHWsi e€e rpaduka C TOMOIILIO
U TIOCTPOEHHUE rpadUKOB npom3BogHOU. IlocTpoeHne rpapkoB MHOTOWIEHOB C HCIIOJNB30BAHUEM allapara
MaTeMaTH4yecKoro aHanusa. Mctopus pa3BuTHsi MaTeMaTHUYECKOrO aHAJIN3a
Tema 6.8. Copep:xanne yueOHOro MaTepuaa 4
HauGonbmee u Haumenbliee | HaxoxkaeHne HauOOJBIIETO W HAUMEHBILIErO 3HAYeHHWs (QYHKIUM Ha OTPE3KE.
3HaueHus  QyHKkuuM  Ha | [IpumeHeHHe MPOM3BOMHOMN ISl HAXOXKAEHHST HAMTYUIIETO PEIIEHUS B MPUKJIATHBIX
OTpe3Ke 3amadax, sl ONpEeAeNieHHs CKOPOCTH TMpoLecca, 3alaHHOro (opMyJiol uim
rpaduxom
Tema 6.9. I[IpodeccrnonabHO OPHEHTHPOBAHHOE COAEP:KAHHE (COAEePKAHUE MPUKIATHOTO 6
Haxoxxnenue oOnTUManbHOIO | MOAYJIst)
pesyaprata ¢ nomowpbio | [TpuknagHble 3a1a4i, B TOM YHCIIE COLHMAIbHO-3KOHOMHYECKOTO M (PU3HUECKOTOo
MIPOU3BOHOM B | XapakTepa, UX pelleHHe CPeACTBAMH MaTeMaTHUYECKOro aHaINu3a
MIPAKTUYECKUX 3a7a4ax
Tema 6.10. Pemenue 3amau. | Conepkanue yaeOHOro Marepuaia 2
IIpoussoaHas dynxuuy, | Juddepenunpopanne  ¢ynkumit. HMccnemoBanume  QyHKOMA € MOMOIIBEO
ee pUMeHeHue npon3BogHoH. Hanbosplee 1 HanMeHbIee 3HaUeHUs yHKIIH
KoHnTponpHas pabora no paszgeny 6
Paspen 7. MHOrOrpaHHHKH H TeJ1a BPAllEHUS! 42
Tema 7.1. Copep:xanne yueOHOro MaTepuaa 2
MHororpaHHUKH IloHATHE MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOTPAHHUKA, BBINYKJbIE H OK-01, OK-02,
HEBBINYKJIbIE MHOIOI'PAHHUKH, Pa3BEPTKa MHOTOIPaHHHUKA OK-03, OK-04,
piTema 7.2. Copep:xanne yueOHOro MaTepuaa 2 OK-05, OK-06,
IIpusma. IIpsimas | [Ipu3ma: n-yrojpHasi Npyu3Ma, rPaHd U OCHOBAHMS MPU3MBL, NPsiMasi U HAKJIOHHAs OK-07
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" NpaBUJIbHAasA MPU3MbI

npu3Mbl, OOKOBass W TIOJNHAs TMOBEPXHOCTb NPU3MBL DJIEMEHTHl MPU3MBL
IIpaBusibHast npusma

Tema 7.3.
[Mapannenenunen, kyo

Copnep:kaHie y4eOHOro MaTepHaa

[Mapanmnenenunen, npsIMOYTOJbHBIA mMapajuienenunen u ero ceoiictBa. Kyod.
Ceuenne xy0a, napajuienenumnena

Tema 7.4. Copep:xanne yueOHOro MaTepuaa

[Mupamuna. IIpaBunphas | [lupamuna: n-yrojpHas mUpaMuia, TPAaHH U OCHOBAHUE MUpPAMHIbL, OOKOBas U
nupamuza. YcedyeHHas | OJHAsE TOBEPXHOCTh MUPAMUIBL, MPABUJIbHAS M YCEUEHHAS THPaMUAA. DJIEMEHTHI
nupaMuaa nupaMuJIbl. BeMucieHre 51eMeHTOB MHOTOTPAHHHUKOB: pé0pa, TUAroHaJH, YIJIbl
Tema 7.5. Copep:xanne yueOHOro Marepuaa

boxkosas 51 nojHas | [Inomans OOKOBOH MOBEPXHOCTH M TIOJHOH MOBEPXHOCTU MPSIMOH TPH3MBI,
MMOBEPXHOCTh IIPU3MBL, | MJIOLIab OCHOBAHMIA, TeOpeMa O OOKOBOH MOBEPXHOCTH NPsIMO nipu3Mbl. [nomans
MAPaMUIBI OOKOBOI TMOBEPXHOCTH M TOBEPXHOCTU TMPABWJIBHON NHPAMUABI, TEOpeMa O

IoIaau OOKOBOH MOBEPXHOCTH YCEUEHHOW MUPAMUJIBI
Tema 7.6. Copep:xanne yueOHOro MaTepuaa

JBH>k€HHE B MPOCTPAHCTBE.
CumMeTpus B IPOCTPAHCTBE

JBuxenne B npocrtpaHcrBe. CuMMeTpuss B IPOCTPAHCTBE. CHUMMETpHUs
OTHOCHUTEJIbHO TOYKH, MPSIMOMN, IJIOCKOCTH. DJIEMEHTbl CUMMETPUU B NMHUpaMUiax,
napauIeJeIUenax

Tema 7.7.

IIpaBunbHbIE
MHOIOTpaHHUKH, ux
CBONCTBa

Copnep:kaHue y4eOHOrO MaTepHasa

IloHATHE NPaBUIBHOIO MHOTOIPAaHHMKA, MpPABUJIbHAs MpPHU3Ma U MPABUJIbHAA
nupamMuna;, MpaBUJIbHAS TPEYTOJIbHAs NMHUpPaMUa W TMPaBUJIBHBIN TeTpasap, KyoO.
IIpencraBnenue 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKASAP U MUKOCASP.
JlBuokeHue B TNPOCTPAHCTBE.  DJEMEHTbl  CUMMETPUHM B MPAaBHJIBHBIX
MHOTOIPaHHHUKAX

Tema 7.8. Cummerpus B

MpodeccuoHabLHO OPHEHTHPOBAHHOE coAep:KkaHHe (COAeP:KAHIE MPUKJIATHOIO

npodeccuu. Cevenus | moaynin)

MHOTOTPaHHUKOB Cummerpust B mpupone, AapxXUTEKType, TeXHUKe, B ObITy, B mnpodeccum.

B npodeccuoHabHEIX | MICMonb30BaHe IBMXKEHHWI B IMPOCTPAHCTBE MPH PEIICHUH MPOPEeCCHOHATBHBIX

3ama4ax 3anad. CeueHus npusMbel U nupamuzbl. IlocTpoeHue cedyeHMii MHOTOrpaHHHUKOB,
UCIIONIb3ysl METON cleAoB. DBrinonHeHHe BBIHOCHBIX IUIOCKUX 4YepTexed u3
PHCYHKOB MPOCTHIX 00BEMHBIX Uryp (BuI cBepxy, COOKY,CHU3Y)

Tema 7.9. Copep:xanne yueOHOro MaTepuaa

ununnp, ero | Llmnmnanpryeckas MOBEPXHOCTh, 00pa3yIOLINe HINHAPUIECKOH MOBEPXHOCTH, OCh

COCTaBJIAIOLIHE. Ceuenne | numuHAPUYECKON TMOBepXHOCTH. LIMmMHApP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

LUJUHAPA oOpasyromasi ¥ OCb, IUIOmAnb OOKOBOW W MONHOW mnoBepxHOocTH. M300pakeHne
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LWIMHAPA Ha TUIOCKOCTH. Pa3BépTka ummmuapa. CeueHns LMHAPA (TJIOCKOCTBIO,
napauIeJIbHON WM MEePICHIUKYIISIPHON OCH IHJIMHAPA)

Tema 7.10. Copep:xanne yueOHOro MaTepuaa 2

Konyc, ero cocrasmsromue. | Konndeckas moBepxHOCTh, 00pa3yrolIe KOHMYECKOH MOBEPXHOCTH, OCh M BEPLINHA

Ceuenue koHyca KOHMYeCcKOH moBepxHocTH. KoHyc: ocHOBaHMe W BeplInHA, 00pasyromas U OcCb,
IOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH

Tema 7.11. Copep:xanne yueOHOro MaTepuaa 2

Vceuenneni koHyc. CeueHue | Yceu€HHbII KOHYC: 0Opas3yroline M BBICOTA; OCHOBaHHs M OOKOBas MOBEPXHOCT.

YCEUEHHOT0 KOHycCa Uzobpakenne koHyca Ha TulockocTH. PasBéptka koHyca. CeueHus: KOHyca
(TIOCKOCTBIO, TApaJIENbHOW OCHOBAaHHIO, W IUIOCKOCTBIO, MPOXOJsIuel depes
BEPLINHY )

Tema 7.12. Copep:xanne yueOHOro MaTepuaa 2

[Tap u cdepa, ux cedeHus Codepa u mwap: ueHTp, paguyc, AMAMeTp; IUIOLIAb OBEPXHOCTH chepbl. B3anmHoe
pacrionoxxeHne cepel W IUIOCKOCTH, KacaTelbHass IUIOCKOCTb K  cdepe.
Uzobpakenue chepsl, mapa Ha miockoctu. CeueHns nmapa

Tema 7.13. Copep:xanne yueOHOro MaTepuaa 4

Ilonsitue 06 oOwveme Tena. | [lousitue 00 oObéme. OcHOBHbIe CBoiicTBa 00BEMOB Tei. OOBEM MHpPaMHIbL,

OObemMbl MHOTOTPaHHUKOB M | MPU3MbI LMJIMHAPA, KOHYca. OObéM miapa u riomanb cheper

TeJ BpalleHUs!

Tema 7.14. Conep:xanne yueOHOro MaTepuaa 2

O6bembl u tomany | [TonoOuele Tena B npocTpaHcTBe. COOTHOLIEHHS MEXTy MIIOMIAIIMU TOBEPXHOCTEH

MOBEPXHOCTE! MOJOOHBIX T€N | 1 0GbEMAaMU MOIOOHBIX TEJ

Tema 7.15. Copep:xanne yueOHOro MaTepuaa 2

Kombunaumu MHororpaHHuK, ONMUCcaHHbI OkojJo chepsl. Cdepa, BIUCaHHAS B MHOTOIPAHHHUK

MHOTOTPAaHHHKOB M TeJ | WU B TEJIO BpalieHusi. MHOrorpaHHUK, BIIMCAHHBIN B TEJIO BpaLleHUs

BpallleHus

Tema 7.16. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 4

Kombunaumu MOJYJIst)

reOMETPUYECKHMX  Ten  Ha | Mcnonb3oBaHHMEe KOMOMHAIIMI MHOTOTPAHHUKOB U TEJT BPAIEHUS HA MTPAKTHKE

MIPAKTUKE

Tema 7.17. Pemenue 3anmau. | Conepskanue yaeOHOro Marepuaia 2

MuororpanHukn ¥ Tena | Beraucnenne BenmwumH  (mUMHA,  yroJ, O0BEM, IUIOIANb  MMOBEPXHOCTH)

BpallleHus reOMETPUUYECKUX (DUTYP, HCIIONB3YsI U3YUEHHBIE (POPMYJIIBI 1 METOJBI\
KonTpospHas pabora

Pa3pgen 8. IlepooOpa3Has pyHKUHH, ee MPUMEHEHHE 16 OK-01, OK-02,
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Tema 8.1. Copep:xanne yueOHOro MaTepuaa 4 OK-03, OK-04,
ITepBooOpaszHast GyHKIIH ITepBooOpasHas. Tabnuia nepBoodpasHbIX OK-05, OK-06,
Tema 8.2. ITnomans | Conepkanue yueGHOro MaTepuraa 6 OK-07,1IK 2.2
KPUBOJMHEHHONW  Tpaneumu. | MiHTerpan, ero reomerpudeckuil 1 pu3mUecKuil CMbICH. Bbluucienne uaTerpaia mo
Dopmyna HerotoHa — | popmyne HeroTona-Jleiibnuma
Jletibuuna
Tema 8.3. I[IpodeccrnonabHO OPHEHTHPOBAHHOE COAEPKAHHE (COAePKAHUE MPUKIATHOTO 4
OrnpeneneHHblit UHTETPAJ | MOAY.JIs1)
B npodeccruoHaIbHOH | Pernenue 3amau Ha MPUMEHEHWE WHTETPAIA IS BBIYUCIEHNsT (PU3HUECKUX BETUYNH
AESITEIbHOCTH U JKU3HU U IIonanei
Tema 8.4. Pemenue 3amau | Conmepskanue yueOHOro Marepuaia 2
Ha HaxoxzaeHnue | IleppoobpasHasi u HHTErpas
nepBooOpasHOH KontponpHas pabora no pazaeny 8
U €€ IPUMEHEHHE
Pazgen 9. Teopusi BeposSITHOCTEH U CTATHCTHKA 30
Tema 9.1. Copep:xanne yueOHOro MaTepuaa 2
IIpencrasnenue nanHbixX | [IpencraBnerne maHHbIX ¢ nomompero Tabmmu wu gmarpamm.  Cpennee
U ONUCATENIbHAS CTATUCTHKA | apupMeTHyeckoe, MeANaHa, HauOOoJbllee W HaUMEHbINee 3HAYCHMs, pa3Max,
IVCTIEPCHUS], CTAHAAPTHOE OTKJIOHEHHE YHCJIOBBIX HAOOPOB
Tema 9.2. IpodeccHoHATLHO OPHEHTHPOBAHHOE COAePKAHHE (COAEPKAHHE NPHKJIATHOTO 4 OK-01, OK-02,
Cocrasienue Tabnui | Moxys) OK-03, OK-04,
W IMarpaMM Ha MPaKTUKE IleppuyHasi 0OpaboTka CTATMCTUYECKUX NaHHBLIX. I'paduueckoe uX MpencTaBieHue. OK-05, OK-06,
HaxoxxneHne cpemHHX XapakTepUCTUK, HAOMIOmaeMbIX HaHHBIX. [IpuMeHeHue OKO7
CTATUCTHYECKUX METOMOB JUJIsl peIeHus MpodeCCHOHAIBHBIX 33124
Tema 9.3. Copep:xanne yueOHOro MaTepuaa 6
Onepauuu Haj coObiTHAMH, | Cry4aiiHble 3KCIIEPUMEHTBI (OMBITBI) W CIydYaiiHblE COOBITHS. JJIEMEHTapHBIE
Hax BEPOSTHOCTAMU. | cOOBITHSL (MCXOabl). BeposTHOCTh ciydaiflHOrO coObITHS. BIu30CTh 4acToThl U
Y cnoBHast BEPOSTHOCTD BEPOSTHOCTH COOBITHH. CiydaliHbIe OIMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTaPHBIMHU
coObitisiMu.  BeposTHocTH  cOOBITMH B ONBITAX € PAaBHOBO3MOKHBIMHU
3NEeMEHTapHBIMH  cOObITHsIMH.  Omepanui  Hag  COOBITHSIMU.  IIEPECeUeHHE,
oObenuHEeHUe, TPOTHBOIONOXKHBIE COObITHSA. [uarpammbr Jiinepa. Dopmyna
CJIOKEHHsI BEPOSITHOCTEH. YCIIOBHAasi BEPOSITHOCTb. YMHOXKEHHE BEPOSITHOCTEH.
JHepeBo caydaliHOro 3kcnepuMenTa. @opmyia nojJHou BeposTHOCTU. HezaBucumeie
COOBITHS
Tema 9.4. Copep:xanne yueOHOro MaTepuaa 4
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DneMeHTbl KOMOWHATOPHKH

KombunatopHoe mnpasmwino ymHoxkeHusi. IlepecraHoBkm u (axropman. Yucno
couyeranuil. Tpeyronpauk [lackas. @opmyna bunoma HeroToHa

Tema 9.5. I[IpodeccrnonabHO OpUEHTHPOBAHHOE COAEPKAHHE (COAEePKAHUE MPUKIATHOTO 4
BeposTHOCTB MOJY.JIsl)
B npodecCHOHAbHBIX | BrruucieHne BeposTHOCTEN ¢ MCMoab3oBaHueM (opmyst komOuHaTopuku. OueHka
3aga4ax BEPOSITHOCTH  COOBITHA B NPO(ECCHOHATBHON  NesiTeNpHOCTH.  PerneHue
npodecCHOHATBHBIX 337a4 Ha BEPOSITHOCTh COOBITHS
Tema 9.6. Copep:xanne yueOHOro MaTepuaa 2
Cepun  mocnenoBaTenbHbIX | buHapHbIi ciaydaiiHblii OMBIT (MCHIBITAHUE), ycmex u Heynada. HesaBucumbie
UCIBITAHUN ucnbiTaHus. Cepuss He3aBUCUMbIX HCHBITaHUN 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCHBITAHUN bepHynmmn
Tema 9.7. Copepxanne yueOHOro Marepuaa 4
Crny4aiinbie BenuuuHbl | Crnyualinas BenuurHa. Pacnipenenenue BeposiTHocTel. JluarpaMma pacipeneeHusl.
U pacrpeneseHusl. [Ipumepsl pacrnpeneneHuii, B TOM YHCIE, T'€OMETPUYECKOe M OMHOMHAIbHOE.
Matematudeckoe oxunanue | UnciaoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIWYMH. MATEeMAaTHYECKOE OXKHIaHUE,
CJIy4aifHON BEJIMYHHBI JUCIepcusl U CTaHAapTHOe OTKJOHeHue. IIpumMeps! mpuMeHeHHsT MaTeMaTH4eCKOro
OXKUJAaHMS, B TOM YHCJIE€ B 33/7adax U3 IMOBCEJHEBHOHN >M3HU. MaTemaruueckoe
OKUAaHWe OWHAPHOU CIy4aiiHOW BeMWMYMHBI MaTeMaTHYecKOoe OXKUIAHUE CYMMBbI
CllydyalHbIX BeNMYMH. MaTemMaThuueckoe OXUAaHWe U JUCIEepPCUs Te€OMEeTPUUECKOro
1 OMHOMHAJIBHOTO pacIpeesIeHH
Tema 9.8. Copep:xanne yueOHOro MaTepuaa 2
3akoH  Oompmux  4ucend | 3akOH OONBIIMX YHCEN M €ro posib B HayKe, mpupoze u obuectBe. BuibopouHsii
HemnpepriBHbIE  Cly4aiiHble | MeTOn HcchenoBaHuid. [IpuMeprsl HENpPEpHIBHBIX CIyYalHBIX BENUYUH. DyHKIHS
BEJIMYMHBI (paclpeneneHts). | INIOTHOCTH pacrpeiesieHusi. PaBHOMEPHOE pacrlpelesieHHe © €ero CBOICTBA.
Hopmanbnoe pacripenenenue | IToHsiTHe 0 HOpMAIBHOM pacrpeneIeHnn
Tema 9.9. Pemenue 3amau | ConmepikaHue yaeOHOTO MaTepuasa 2
KOMOMHATOPUKHU, CTATUCTHKU | DyeMeHTbl KoMOuHaTOpuku. CoObITHe, BepOSTHOCTH COObITHs. CloxkeHHe U
Y TEOPHUH BEPOSATHOCTEN YMHOXKEHHE BEPOATHOCTEN
KonTpospHast pabora no pazneny 9
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE 46
BapuaTuBHBIH NPUKJIAAHON MOAYJ/Ib
Paszpen 10. MateMaTHYeCKHH NPAKTHKYM 46
Tema 10.1. Copep:xanne yueOHOro MaTepuaa 10

Marpuusl u onpeaenuTenu

CriocoObl permeHust cucTeM JIMHEHHbIX ypaBHeHUH. [lonsTust: matpuna 2x2 u 3x3,
onpenenuTenb Matpuubl. Meron I'aycca perieHnst CUCTEM JIMHEMHBIX YPaBHEHHUI.

OK-01, OK-02,
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Pemenune npukiagHeix 3a0a4. IlpumeHeHne MaTpun B ”HPOPMATHKE

OK-03, OK-04,

Tema 10.2. Conepskanne yueOHOro MaTepraa 8 OK-05, OK-06,

DIeMEHTBI BEKTOPHOM | KoMIiaHapHble BEKTOpPBL. Pa3iioskeHHe BEKTOpa IO TPEM HEKOMILIaHAPHBIM OK-07,1IK 2.2

anreOpsl BEKTOpaM. YpPaBHEHME IUIOCKOCTU. I'eOMeTpuYecKkuil CMBICHT OHpeaenurens 2x2.
Pemenne npukiagHbIxX 3ana4

Tema 10.3. Copep:xanne yueOHOro MaTepuaa 8

KommnnekcHble uncna ITonstne xommiexkcHoro uucia. CompspKeHHblE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMeHT KoMIulekcHoro wuyucna. @Popma 3amucu  KOMILIEKCHOTO — 4HCla
(reomeTpudeckas, TPUTOHOMETpUYECKas, anreOpandeckas). Apudmerndeckue
JEeNCTBHSI C KOMIUJIEKCHBIMU YHCJIAMU

Tema 10.4. Copep:xanne yueOHOro MaTepuaa 6

I'padwr ITonsitue rpada. Cessublil rpad, mepeso, nmkia rpad Ha IJIOCKOCTH. Pernenue
npukJaaHbx 3ana4. [lpumenenne rpada B uHpopmaruke

Tema 10.5. Copep:xanne yueOHOro MaTepuaa 6

3anauun mareMaTuydeckou | Bapmatmonnsiii  psin.  Ilomuron wacror u  rucrorpamma. CTaTUCTHUYECKHE

CTaTUCTUKU XAPAKTEPUCTHKH psiga HAOIFONaeMBbIX TAHHBIX

Tema 10.6. Copep:xanne yueOHOro MaTepuaa 6

Jlornueckue onepauuu | Jlornueckue omnepauuu. IlpumeHenue nuarpamm Oinepa—BeHHa ans perieHue

C MHOKECTBaMH TEOPETUKO-MHOXKECTBEHHBIX 3a7a4d MPO(EeCCHOHANPHONW HAIPABJIEHHOCTH, 3a/a4
uHpOpPMAaTUKH H APYyrux y4eOHBIX IUCIMIUIMH W JUId OMUCAHUS PeajbHBIX
MPOLIECCOB U SIBJEHUI

Tema 10.7. Copep:xanne yueOHOro MaTepuaa 2

Pewenue 3ama4 | [I[ppMeHeHne W3Y4YeHHBIX MaTeMaTHUeCKMX (PAaKTOB K PELICHUIO 3amad U3

MaTEMaTHYECKOrO pa3IMYHBIX 00JIacTel HAYKH U PEATbHOM KU3HU

MPaKTUKyMa KontponpHas pabora no pazueny 10

IIpomexyTouHas atrecTauus (Ix3ameH) 12

Bcero: 336
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3. YcnoBus peanvsaummn nporpaMmmbl 06uie06pa3oBaTelbHOM AUCLUNTNHbI

3.1. Ana peanu3ayum nporpaMmMmbl AUCLUMIUHBI AO/DKHbLI 6bIThb NPefyCMOTPEHbI CledyloLme
crneunanbHble NOMeLeHUs:

Peanusaumsa nporpamMmmbl UCLUNAUHBI TPpEBYeT Hannumsa yyebHOro KkabnHeta MaTteMaTuKu.
O6opypoBaHuMe yuebHOro kabnHera:

- MOCaj04YHbie MecTa MO KOAMYECTBY 06yyaroLwmxcs;

- paboyee MecTO nNpenojgaBartens;

- KOMMJIEKT Y4Ye6HO-HarngagHbIX NOCo6WIii;

- KOMN/IEKT 3/1EKTPOHHbIX BUEeOMaTepnanos;

- 3alaHnA ANA KOHTPO/bHbIX paboT;

- NpoeccuoHanbHO OPUEHTUPOBaHHbIE 3a/jaHus;

- MaTepuanbl 3K3aMeHa.

TexHuyeckune cpefcrTea 06yveHUs:

- MepPCOHabHbIA KOMMbIOTEP C IMLEH3NOHHBIM MPOrpaMMHbIM 06ecneyeHnem;

- MPOEKTOP C 3KPaHOM.

3.2. MuthopmaymnoHHoe obecnevyeHne 0byyeHNs

L AnekcaHgpos, A.l. F'eomeTpua. 10-11 knaccbl :yyebHuk / A. L. AnekcaHgpos, J1.A.
BepHep, B.N. Pobkuk. - M. : U3gatenocTBo «[llpocBeweHne», 2021 - 257 c. - ISBN: 978-5-09-
062551-7 / - TeKCT : HEMOCPeACTBEHHbI A

2. Mopgkosuu, A.I'. Anrebpa v Hayana maTemaTmyeckoro aHanmsa. 10 knacc: B 2 u. 4.
1 Y4yebHUK ANs yyawmxca obuieobpasoBaTeibHbIX YUpexAeHuWin (NpounbHbIA yposeHb) / ALl
Mopgkosuy, MNM.B. CemeHOB. - M. : MHeMo3nHa, 2022. - 457 c. - ISBN: 978-5-346-01200-9 / - TekcT
. HEMOCPEACTBEHHbIN

3. Mopgkosuu, A.I'. Anrebpa n Havyana matemMaTuyeckoro aHanmsa. 11 knacc: B 2 u. 4.
1 Y4yebHUK ANs y4yawuxca o6uUieobpa3oBaTenbHbIX yuypexaeHuWin (MpodunbHbIA ypoBeHb) / ALl
Mopgkosuy, MNM.B. CemeHOB. - M. : MHeMo3unHa, 2022. - 351 c. - ISBN 978-5-346-03199-4/ - TekcT :
HenocpeaCcTBEHHbI A

4. Mopgkosuy, A.I'. Anrebpa n Havyana matematunyeckoro aHanmsa. 10 knacc: B 2 4. 4.
2. 3aflayHnK Anda yvaumxcsa ob6buieobpa3oBaTenbHbIX yupexaeHuii (npounbHbIn ypoBeHs) / ALl
Mopgkosud, /1.0. AeHnwesa, J1.L. 3BaBuy [u gp.] - M.: MHemo3uHa, 2021. - 336 c. - ISBN: 978-5-
346-01202-3/ - TeKCT : HENOCPEACTBEHHbII

5. Mopgkosuy, A.I'. Anrebpa n Havyana matemMaTuyeckoro aHanmsa. 11 knacc: B 2 u. 4.
2. 3afayHMK Ana ydawmxcs obuweobpasoBaTefbHbIX yupexaeHuid (NpounbHbIi ypoBeHb) / A.T.
Mopgkosud, /1.0. OeHunuiesa, /.. 3BaBuy [u gp.],- M. : MHemo3uHa, 2021. - 137 ¢. - ISBN: 978-5-
346-02411-8/ - TeKCT : HENOCPEACTBEHHbII

3.2.2. OONONMHUTENbHbIE NCTOYHUKMN
L Bcepoccuiickue uHTepHeT-onumnuagbl. - URL: https://online-olympiad.ru / (gaTa
obpauieHua: 12.07.2021). - TeKCT: 3NeKTPOHHbIIA.

2. HayuyHasi anekTpoHHaa 6ubnmoteka (H3B). - URL: http://www.elibrary.ru (gata
obpauieHua: 12.07.2021). - TeKCT: 3NeKTPOHHbIA.

3. OTKpbITbIA Konnegx. MatemaTtuka. - URL: https://mathematics.ru / (gata ob6paweHus:
08.06.2021). - TeKCT: 3NEKTPOHHbIA.
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4, MaTtemaTuka. [lMpakTukym: y4yebHOe nocobume And CpeaHEro nNpogeccrmoHanbHOro

o6pasoBaHua / O. B. TaTapHuKoB [u ap.]; nog ob6uiein pegakumein O. B. TaTapHukoBa. — MockBa:
M3pgatenbcTBo KOpalit, 2023. — 285 c. [ONeKTpOHHbIA pecypc]// Ob6pasoBaTtenbHas nnatgopma
KO paiiT [cainT]. — URL: https://urait.ru/bcode/512207

5. OcuneHko, C. A. DNneMeHTbl BbiCLIE MaTemaTuku: y4yeb6Hoe nocobue / C. A.
OcuneHko. - MockBa; bepnuH: [AupekT-Meguna, 2020. - 202 c. [OneKkTpoHHbIA pecypc] //
YHuBepcuTetckas 6mbnnoTeka OHnaliH [caiiT]. - URL.:
https://biblioclub.ru/index.php?page=book&id=571231

6. MaTtemaTuKa: C60pHMK 3af4ay MO OCHOBHOMY Kypcy: ydyebHOMeToAM4YecKoe nocobue /

H.A.3onoTtapesa, HO. A. lNonos, H.J1.CemeHfsesa, M.B. ®epotos; nog pes. M. B. degotosa. - an.
n3g. - MockBa: Slabopatopus 3HaHuWiA, 2022. - 270 c. [OneKTpPOHHbIA pecypc] // YHuBepcuTeTcKas
6nbnunoTeka oHnaiiH [caiT]. -URL: https://biblioclub.ru/index.php?page=book&id=690611

7. Anrebpa: yrny6neHHblA Kypc C pelleHnsMM U yKasaHUAMWU: y4eOHOMETOLMUYECKOE
noco6bue / H. [. 3onoTtapesa, O. A. NMonos, B. B. Ca3oHoB [u gp.]; nog pea. M. B. ®epotoBa. - 6-e
n3g. - MockBa: Slabopatopus 3HaHuii, 2021. - 549 c. [OneKTpPOHHbIA pecypc] // YHuBepcuTeTcKas
6mnbnmoteka oHnaiH [canTt]. - URL:https://biblioclub.ru/index.php?page=book&id=602073tps://
biblioclub.ru/ index.php?page=book&id=602073
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHUsI 0011e00pPa30BATeIbHOM JHCIUILIHHBI

KoHTpoab u oneHka pe3ysibTaToB OCBOEHUs 0011e00pa30oBaTeNbHON AMCLIUIUIUNHBI PACKPBIBAIOTCS

quepes AUCHUIIJIMHAPHBIE

pe3yJIbTaTHL,

HalpaBJICHHBIC Ha

dbopmupoBanme

o0mux wu

npoecCHOHANIBbHBIX KOMIIETEHLINI 110 pa3fenaM U TeMaM COepKaHus yueOHOTo MaTepuana.

Ob6masn/npodeccuonanbHast Paznen/Tema Tun OLIEHOYHBIX
KOMIIETEeH S MepONPHUATHS
OK O01. Beibupare crocobwr | Tema 1.1, 1.2H-o/c1, 1.3, 1.4 II-o/c, | TectupoBanue
peLieHus samau | 1.51-o/c, 1.6, 1.7. YcTHBII onpoc
npo¢eCcCHOHANBHOI Tempr 2.1 -2.12, 2.131T-0/c, 2.14. MaremaTuueckuii
NEATENbHOCTH TMPUMEHHUTENBHO Temb1 3.1 - 3.4, 3.5I1-0/c, 3.6. JMKTAHT
Temb1 4.1, 4.2, 4 311-0/c, 4.4.
K Pa3JIMYHBIM KOHTEKCTaM Tempt 5.1-5.4, 5.5 [-o/c, 5.6 -5.9. Ipencrasnenue
Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, PE3yINIbTaTOB
69 H-O/C, 6.10. MPAKTUICCKHUX pa60T
Tembi 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, Samura
7.16 II-o/c, 7.17. MHANBHAY aTbHbIX
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. MPOEKTOB
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, KoHntponbHas pabora
9.5T1-0/¢c,9.6 -99. Brinonnenue
P10 IT-o/c SaI[aHI/Iﬁ
MIPOMEKYTOUHON
aTTeCTaIH
OK 02. UcnonwzoBary | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TecrupoBanue
COBPEMEHHBIE cpencrea | 1.511-0/c, 1.6, 1.7. Y CTHBII Onpoc
TIOHCKA, amamusa | LeMbt 2.1-2.12, 2.131-0/c, 2.14. MaTeMaTH4ecKuii
y srreprperamm | 1EMH 3.1-3.4,3 5TTofe, 3.6, B
Temb1 4.1, 4.2, 4.311-0/c, 4.4.
nH(opmaLy, Tembr 5.1-5.4, 5.5 [T-o/c, 5.6 -5.9. Hpencrasnenne
H MH(OPMAIMOHHBIE | Teyy 6.1- 6.4, 6.5TI-0/c, 6.6 - 6.8, pesyJILTaToR
TEXHOJOTUH 6.9 TT-o/c, 6.10. NPaKTHYECKUX PaboT
A7 BRIMONHEHHS 33734 | Tewmsr 7.1- 7.7, 7.8 Il-o/c, 7.9 - 7.15, Bamura
npodeCcCHOHaIbHOM 7.16 T-o/c, 7.17. WUHIUBHIYAIbHBIX
NEeATEIbHOCTH Tewmni 8.1, 8.2, 8.3I1-0/c, 8.4. IIPOEKTOB
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, KontponbHas pabora
9.51I-0/¢c,9.6 -99. Brinonnenue
P10 IT-o/c SaI[aHI/Iﬁ
MIPOMEKYTOUHON
aTTeCcTalK
OK 03. [Mnanuposats | Tema 1.1, 12I1-o/c, 1.3, 1.4 TIl-o/c, | TectupoBanue
U peann3oBeiBaTh cobcrsennoe | 1.5I1-o0/c, 1.6, 1.7. YcTHBIH ompoc
npoeCCHOHANBHOE Tempr 2.1 -2.12, 2.131T-0/c, 2.14. MaremaTuueckuii
W JMYHOCTHOE  Pa3BUTHE Tempr 3.1 -3.4, 3.511-0/c, 3.6. TUKTAHT
> | Temnr 4.1, 4.2, 4.311-0/c, 4.4.
NPEANPUHAMATETBCKYIO Temp1 5.1-5.4, 5.5 [-o/c, 5.6 -5.9. Ipencrasnenue
HESITENIbHOCTD PEe3yIbTaTOB

B mpodeccuoHaIbHON cdepe,

Tembi 6.1- 6.4, 6.5-0/c, 6.6 - 6.8,

NPaKTUYECKUX padboT

1
[TpodeccrnoHATFHO OPHCHTHPOBAHHOC COACPKAHUC (COACPKAHNC TMPHUKIATHOTO MOIYJIA).
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HCTIONIB30BATh 3HAHUS
Mo MpaBoBOM M (PpUHAHCOBOIA
IPAaMOTHOCTH B Pa3JIMYHBIX

FKU3HCHHBIX CUTyalUsIX

6.9 I1-o/c, 6.10.

Tembr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4,

3amura
WHIUBHIYaTbHBIX
MPOEKTOB
KonTponbHas padora

Brinonuenue
9.5I1-0/c,9.6 -99. 3a[aHu
P10 IT-o/c -
MPOMEKY TOUHOM
aTTecTaluu
OK 04. Oddextuno | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | IIpenacraBnenue
B3aUMOJIEHCTBOBATD 1.511-0/c, 1.6, 1.7. pe3yIbTaToB

Temsr 2.1 -2.12, 2.1311-0/c, 2.14.

u pabotaTh B  KOJUICKTHBE MPAaKTHYECKHUX padoT
o KoMaRTe Tempr 3.1 - 3.4, 3.5TT-0/c, 3.6. 3amuTa
Temp1 4.1, 4.2, 4 3TT-o/c, 4.4.
Temst 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MHMBHAYaJIbHBIX
Tems1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, TPOCKTOB
6.9 IT-o/c, 6.10.
Temer 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.
Temsr 8.1, 8.2, 8.3TT-0/c, 8.4.
Tempi 9.1, 9.2 TT-o/c, 9.3, 9.4,
9.511-0/c,9.6 -99.
P10 IT-o/c
OK 05. Ocymectsusats ycrHyto | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
51 mucsmennyro | 1.5I1-0/c, 1.6, 1.7. YcTHBII onpoc
KOMMY HUKALIIO Tembr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHIeCKuii
Ha TOCYHapCTBEHHOM  SI3BIKE %:x:i i} ) 43.'24’ 43.351_13;%(:’ 4346 JUKTaHT
Poccuiickoii Denepaiu | o515 4: 5 5 o/ c’, 56-59 IIpencrasnenue
C  y4eToM  OCOGEHHOCTEH | Tanpr 6.1- 6. 4, 6.5T1-0/c. 6.6 - 6.8, pe3yJIbTaToB
COLMATILHOrO U KyJNETYPHOIO | 6 9 [T-o/c, 6.10. NpPaKTHYECKHX PadoT
KOHTEKCTa Tempr 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, 3amura
7.16 I1-o/c, 7.17. MHANBUAYAJIbHbBIX
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. MPOEKTOB
Temsr 9.1, 9.2 T1-0/c, 9.3, 9.4, KoHntponbHas pabora
9.51I-0/¢c,9.6 -99. Brinonnenue
P10 IT-o/c 3amaHui
MIPOMEKYTOUHON
aTTecTalu
OK 06. posiisite | Tema 1.1, 12I1-o/c, 1.3, 1.4 II-o/c, | YcTHbIi onpoc
rpaskiaHcko-natpuotuueckyro | 1.5I1-o/c, 1.6, 1.7. IIpencrapnenue
MOSMIIO,  AeMOHCTpHposats | 1 MBI 2.1-2.12, 2.1311-0/c, 2.14. PE3yNIbTATOB
OCO3HAHHOE HOBEZIEHUE Temp1 3.1 - 3.4, 3.5I1-0/c, 3.6. IPAaKTHYECKUX PaboT
Temb1 4.1, 4.2, 4 .311-0/c, 4.4.
Ha  OCHOBE  TPAAMUMOHHBIX | Teyui5 154 55 [I-ofc, 5.6 -5.9, 3aupra
POCCUACKHIX AYXOBHO- | Tenpr 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, WHIUBUYaTbHbIX
HPaBCTBEHHBIX LeHHOCTEH, | 6 9 [T-o/c, 6.10. MPOEKTOB
B TOM 4MCIe C Y4eTOM | Tewmst 7.1-7.7, 7.8 I-o/c, 7.9 - 7.15, Beimonxenne
rapMOHHU3ALUN 7.16 II-o/c, 7.17. 3a0aHui
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MEKHAIIMOHATbHBIX Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4. MPOMEKYTOUHOM
51 mexpenurnosubix | Tembr 9.1, 9.2 TI-o/c, 9.3, 9.4, ATTECTALIUU
OTHOLIEHHH, npumensts | 9.5 I1-0/¢, 9.6 - 9.9.
CTaHOAPThI P10 Il-o/c
AHTUKOPPYILHOHHOTO
MOBEICHMSI
OK 07. CopetictBoBath | Tema 1.1, 12IT-o/c, 1.3, 1.4 Il-o/c, | Tectuporanwue
COXPAHEHHIO okpyxaromeii | 1.511-0/c, 1.6, 1.7. Y CTHBII Onpoc
cpembl, pecypcocGepeskermro, | LeMbl 2.1-2.12, 2.131-0/c, 2.14. MaremaTu4ecKuii
NPUMEHSITh 3HAHUS %Zﬁii i} ) 43'24’ 43351_1;;)%(:’ 4346' TUKTAHT
00  M3MEHEHMH  KIMMATA, | e\ 5.1’_5.'4: 5 5 [0/ c’, 56-590 IIpencrapienue
MIPUHLUTIBI OEPEKIMBOTO | Tonpr 6.1- 6. 4, 6.5T-0/c, 6.6 - 6.8, PE3yIbTaTOB
npousBojacTBa,  3(dexTuBHO | g 9 -o/c, 6.10. NPaKTUYECKUX padboT
neficTBOBaTh Temst 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, Samura
B YUPE3BbIYANHBIX CUTYAIIHSIX 7.16 II-o/c, 7.17. WHIUBUYaTbHbIX
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. MPOEKTOB
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, KontponbHas pabora
9.5T1-0/¢c,9.6 -99. Brinonnenue
P10 II-o/c 3amMaHui
MIPOMEKYTOUHON
aTTecTaluu
IK 22 PaccumreiBate u | Tema 1.1, 12II-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
anammuposars  soructuaeckue | 1.511-o/c, 1.6, 1.7, YCTHBIIT orpoc
mepxkn B mpomssoactee m | lembr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTaecKuii
pacrpeaeIcHUH. Temnbl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, HKTAHT
6.9 I1-o/c, 6.10. o
Temsi 8.1, 8.2, 8.3[1-0/c, 8.4. peACTaBeHHe
P10 Tlo/c pe3yJIbTaToB
NPaKTUYECKUX padboT
3ammura
WHIUBUYaTbHbIX
MPOEKTOB
KonTponbHas padora
Brimonnenue
3aaHUI
MIPOMEKYTOUHON
aTTecTaluu
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