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PaGouass mnporpamma yueOHoit aucimmimasl OOJ[.11  Maremaruka
pazpaboraHa Ha OCHOBe TpeOoBaHuil DenepanbHOr0 roCyJapCTBEHHOTO
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npukazoM MuHucTepcTBa 00pazoBanuss M Hayku PD Ne413 or 17.05.2012 r,
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micuummHel OOJ1.11 Marematnka W npuMepHOHM padodeli mporpaMmMmsbl M0
acuuminHe  «MarteMatuka»,  PEeKOMEHJIOBAHHOM  MHCTUTYTOM  pa3BUTHS
npodeccuonanbHoro obpazoanusi B 2025 rony, B COOTBETCTBUU C
PexoMmeHanusMu Mo opraHu3alMy MOJYyYECHHsI CPeIHEro o0uiero o0pa3oBaHus B
npeenax OCBOCHUs 00pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCUOHATBLHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHusl, ¢ YYeTOM TpeOOBaHWI
(denepaabHbBIX TOCYIAPCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB M MOJy4aeMoii
npo(eccuu Win CIEeNUaIbHOCTH CPETHETO TPOPECCHOHATHEHOTO 00pa30BaHMsI.
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1. O6mas xapakrepucTuka padoueii nporpamMmsbl 001eo0pa3oBaTe/IbHOI
aucaunaaabl OO/ 11 MaTtemaruka

MecT0 AHCHMINVIMHBI B CTPYKType 00pa30BaTe/ibHOIl NpPOrpamMmbl

CIIO:

Oo6meoOpazoBarenbHas  auciumuimaa OOJ[.11  Marematuika —sBiaseTCS
00s3aTeNIbHOM ~ YacThr0  00HIe00pa30BATENBPHOTO  LUKIAa  00pa30oBaTEIIbHOMN
nporpaMmmbl B cootBeTcTBHM ¢ DOI'OC CIIO mo cnemumansHoctr 13.02.07

DneKTpOCHAOKEHHE

1.2. llesin 1 iIaHupyeMbie pe3yJabTaThl 0CBOCHHS JUCHUIIMHBI:
1.2.1. lleab AMCHUATIIAHBI

Conepxkanue mnporpaMmbl  o0meoOpazoBarebHoi aucimmmabl OO/ 11
MaremaTika HampaBlICHO HA  JOCTWIKEHUE  PE3YJIbTaTOB €€  W3YYCHHUs
B coorBercTBHH ¢ TpeboBaHusMu DI'OC COO ¢ yuetoM mpodeCCHOHANBHOR
HanpaeyieHHocTH OI'OC CIIO. TlpuopuTeTHBIMU LETIMUA OOYyYEHUSI MATEMATUKE
Ha 0a30BOM YPOBHE SIBJISIFOTCS:

- (opMHpOBaHME UEHTPATBHBIX MAaTEMATHYECKUX TOHATHNA (4YMCIO,
BEIIMYMHA, TEOMETpUYEcKas (urypa, NEPEMEHHAs, BEPOATHOCTb, (YHKIIMS),
00ECNEUMBAIINX TNPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MaTeMATHYECKOTO
o0Opa3oBaHHs 00YYarOLINXCS,

- MOABENCHUE O0YUarOIMXCS HA JOCTYITHOM Ul HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMATUKH W OKPYXKAKOLIEr0 MHPA, MOHUMAHUE MATEMATUKH Kak
yacTh OOLIEH KyJIbTYPhl YEIOBEYECTBA,

- PA3BUTHE MHTEIJICKTYATBHBIX U TBOPYECKUX CIOCOOHOCTEH 00yYarommxcs,
NO3HABATENIbHOM  aKTMBHOCTH, MCCICAOBATECIBCKUX YMEHUH, KPUTHYHOCTH

MBINUICHUS, HHTCPCCA K U3YUCHNIO MaTCMAaTHUKH,



- popMupoBaHue GYHKIMOHAILHONH MaTeMaTHUECKOM rPpaMOTHOCTH: YMEHMUSI
pacno3HaBaTh MAaTEMATUYECKHE ACMEKThl B PEAIbHBIX JKU3HEHHBIX CUTYALUAX U
Opd  U3YYEHUM  JOPYyTUX  JUCLMIUIMH, TPOSBJICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (QOPMYIMPOBAaTH WX HA S3BIKE MATEMAaTWMKHM M CO3/1aBaTh
MaTeMaTU4YEeCKUE MOJIENIH, TPUMEHSATh OCBOCHHBIM MaTeMaTHUUYECKUil amnmapar Juis
pPELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX  334a4, 3ada4  NpoeCCHOHATBHOMN
JESITENbHOCTH, MHTEPIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE PE3YJILTATHI.

1.2.2. Ilnanupyemsbie pe3y/JbTaTbl OCBOCHHSI  001Ie00pa30BaTEIbHOM
aacUIHHLI B cooTBeTcTBHHE ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

OO6wme komnereHumu (gamee — OK) w1 mpodecCHOHANBHBIE KOMIETCHIIAN
(manee — I1K) ®I'OC CIIO B COOTHECEHUM C JUYHOCTHBIMH, METANPEAMETHBIMU
17} PEAMETHBIMH pe3yJIbTaTaMu o0yueHus 0a3oBoOro YPOBHS

(manee — [1P6) ®I'OC COO npencrapnaeHbl B TAOIUIIE:



Koa v HaumeHoBaHnue

PesyabTaTbl 00yueHus

t‘:ﬁ\::fz:r;g O6mmue JHUCHHIINHAPHBbIE
OK 01. Beibupare | JluunocTHbie — pe3ynbTarhl  AOMKHBI  oTpaxkarh | [IPO1. Bnanenue meromamu MOKa3aTeNbCTB, aJTOPUTMAMHU
crocoObl pelreHust 3aAad | B YaCTH: TPYAOBOTO BOCIIMTAHUS: pewmeHns 3ana4; yMeHHe (HOpMYJIUpPOBATH OMPEIEIEHHS,
npodecCHOHATBHON - TOTOBHOCTb K Tpydy, OCO3HAHHE LEHHOCTH | aKCMOMBI M TEOPEMBI, MPHUMEHATb WX, MPOBOAUTH
NeATEebHOCTH MacTepcTBa, TPyAOIoOHe; NOKa3aTeNbHbIE PACCYKAECHUS B XO€ PELICHUS 3a1aY,
MIPUMEHHUTEIILHO - FOTOBHOCTb K AKTUBHOMN nesrenpHocTH | [IP62. YMeHue omepupoBaTh MOHATHUSMU: CTEMEHb YHCIA,

K Pa3JIMYHBIM KOHTCKCTaM

TEXHOJIOTHYECKOH U COLMAJbHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUUPOBATD, MJIAHUPOBATH U
CaMOCTOATEJIbHO BBITIOJIHATD TAKYIO AESITENbHOCTD;

- WHTepec K pa3nuuHbiM cepam npodeccroHaTbHON
NEeSITENLHOCTH/

- TOTOBHOCTb U CIOCOOHOCTh K 0OOpa3OBaHHIO
U caM0o00pa30BaHUIO HA MPOTSKEHUH BCEH JKU3HU
MertanpeameTHble pe3yabTaThl TOKHBI OTPAKATh:

OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
NIO3HABATENbHBIMU TEHCTBUSIMH:

a) 0a30BbIe JIOTHUECKHE EHCTBUS:

- CaMOCTOSITENIbHO dbopMynrpoBaTh
U aKTyaJu3upoBaTb  NpoOJieMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYLIECTBEHHBIH TNPU3HAK WU
OCHOBAaHUS  [UII  CPaBHEHMH, KJIacCU(pUKALIIH
1 00001IEeHHST;

- ompenmensTb IeNd  JESITENbHOCTH,  3a7aBaTh
napameTpbl U KPUTEPHUU HX JOCTIKEHUS,

-  BBIIBJSITD 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS

B PacCMaTPUBAEMBIX ABJICHUSX,

- BHOCUTH KOppeKTI/IBbI B A€ATCIBbHOCTL, OLECHUBATDH
COOTBETCTBUE PE3YJbTATOB LEJSIM, OLEHHBATH PHUCKU
MOCIEACTBUH HesSITeTLHOCTH

- Ppa3BHUBATb KpPC€aTuBHOC MBINIJICHHUE

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

[TP63. YMeHue onepupoBaTh MOHSITHIMH. PallUOHABHBIE,
UppaLUOHaJIbHbIE, NOKa3aTebHbIE, CTETICHHBIE,
JorapupMUUecKue,  TPUTOHOMETPUYECKHE  YPaBHEHUS
U HEPABEHCTBA, UX CUCTEMBI,

IIPGS. Ymenune omepHpoBaTh MOHITHAMHU. pPALMOHATBHAS
¢byHKIMA, MokazaTenbHas (QYHKIMS, CTENeHHast (PYHKLUS,
aorapudmyeckas byHKLHSA, TPUTOHOMETPHUUECKUE
¢yHkunu, obpartHble (QYHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKOHUHA, HWCHOJB30BaTh TrpaduKkud  TIpU
U3yUYEHUH IIPOLIECCOB
U 3aBUCHMOCTEH, NMPH PEeIIeHNH 3a7a4 U3 APYrHX yueOHBIX
NPeIMETOB M 33/a4 M3 pPEalbHOH JKU3HHU, BBIPAXKAThb
¢dbopMyIamMu 3aBUCUMOCTH MEXy BETMUYNHAMU,

ITPG6. YMeHue permaTh TEKCTOBBIE 33141 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha TPOLEHTHI, JOJU W YacTH, HAa IBH)KCHUE,
paboTy, CTOMMOCTb TOBapOB M YCJYT, HAJOTH, 3a7a4d U3

oOmacT  ynpaBleHMs  JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBbl IO YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  MOJIYYCHHOE  pPELIeHHe W OLEHHUBAThb

NPaBAOINONO0OHOCTD PE3yJIbTATOB,




NPU PELICHUH JKU3HEHHBIX MPobieM

0) 6a30BBIC UCCIIEAOBATELCKUE ACHCTBHS:

- BJaZeTh HaBbIKAMH y4eOHO-HUCCIIENOBATENbCKOW U
HpOGKTHOfI ACATCIbHOCTH, HAaBbIKaMH PA3PCUICHUA
npobiiem;

- CrOCOOHOCTH u TOTOBHOCTh
K CaMOCTOATCIBbHOMY TIIOUCKY MECTOIOOB PCIICHUA
MPAKTUICCKUX 3anaa4, NMPUMEHEHUTIO Pa3JIMIHbIX
METO/IOB TTO3HAHUS

- BBIABJIATH NMPUIUHHO-CICACTBCHHBIC CBA3HU
U aKTyaJIU3UpOBaTh 3aAavy, BbIABUIATb TUIIOTC3Y €€
peUI€HUA, HAXOAUTH APryMEHTHI IJId AOKAa3aTCJIbCTBA
CBOUX YTBEP KIACHUH, 3a1aBaTh MapaMeTpPbl U KPUTEPUH
peLIeHus;

- AHAJIU3UPOBATD MOJIYUCHHBIC B XOA€ PELICHUA 3aaa4n

PE3yJbTaTH, KPUTHYECKH OLICHUBATh uxX
IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBUSIX;

pa3pabarbiBaTh IJ1aH pelueHus npOOIEeMBI

C Y4YeTOM aHalii3a WMEIOIINXCS MaTepHaJbHbIX
U HeMaTepPHaJIbHBIX PECYPCOB,

- YMeTb HepeHOCI/ITb 3HAHUA B HOSHaBaTeJ'IbHYI'O
U MPAKTHYECKYIO 00JaCTH )KU3HEIES TEIbHOCTH,

- YyMEeTb HHTEIPUPOBATL 3HAHUA U3  Pa3HBIX
MPEeIMETHBIX O0JacTeil,

- BbIABHUI'ATb HOBLIC HIAECH, npennaraTb OpI/IFI/IHaJ'IbeIe
MOAXOABI U PEIIECHUS

- CraBuTh mPOOJEeMbl M 3adadd, JOMYCKAroIIHe

CIIOCOOHOCTD uX UCTIOIb30BAHMS
B [TIO3HABATENBHON U COLIUATbHON MPAKTHUKE

OBnanenue YHHUBEPCAIbHBIMU peryJsiTUBHBIMU
NEeNCTBUSIMU: a) caMOOpraHu3aLus: nenaTthb

OCO3HAaHHBII BBIOOpP, apPTyMEHTHUPOBATh €ro, Oparthb
OTBETCTBEHHOCTD 32 PEIICHNE




IIP6S. YMmeHue omepupoBaTh MOHATHSIMH: TOYKA, MPsMasi,
MJIOCKOCTb, MIPOCTPAHCTBO, IBYTPaHHbIN yrodi,
CKpELINBAOIIHEC MpsiMBIE, NapajyiebHOCTD u
NEePNEeHIUKYISAPHOCTb NMPSIMBIX U IJIOCKOCTEH, YroJl MEXIY
NPSIMBIMHU, YTOJ MeXAy MpsIMOH M IJIOCKOCTBIO, YIoOJ
MEX]y MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE  MEXAY [MpsIMBIMH, pAacCTOSIHUE  MEXAy
IJIOCKOCTSIMU, YMEHHE HCIIONb30BaTh MPU PELIEHUU 3a1ady
u3yueHHblE (PAKTBl W TEOPEMBbl IJIAHUMETPUH, YMEHHE
OLICHUBATh Pa3Mepbl OOBEKTOB OKPYIKAFOIIEro MHPA,
I1P610. YMmeHune onepupoBaTh MOHATHSIMH: MHOTOTPaHHHK,
CeueHre MHOTOTPaHHMKA, KyO, MapajieNenunes, Nnpu3Ma,
nupamuna, Gurypa ¥ mMOBEPXHOCTh BPAIUCHUS, LMIUHAP,
KOHyC, 1mmap, cdepa, cedeHus (Qurypel BpalIeHus,
IUIOCKOCTh, Kacaromasicsi cdeprl, MWIMHAPA, KOHYCA,
IO b TOBEPXHOCTH MUPaMHUAbI, MPHU3MBL, KOHYCa,
WIMHIPA, TIomaab chepbl, 00beM Kyda, IpsMOyTroJbHOTO
napajulefienunena, MMpaMuabl, IPU3MbI, HUINHAPA, KOHYCA,
mapa; yMeHue n300pakaTb MHOTOTPaHHUKH M TOBEPXHOCTH
Bpalll€HUs, UX CEUEHUs] OT PYKH, C TOMOILBIO YEePTENKHbBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX  CpPEACTB, yMEHHe
pacro3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh MPaBUJIbHbIE MHOTOIPAHHUKH;

[IP611 VYwmeHue omnepupoBaTh NOHSATHUSIMH. JBHKEHHUE B
NpOCTPaHCTBE, TMOAOOHbIE (UIypel B  MPOCTPAHCTBE,
UCIOJB30BaTh OTHOIICHUE IUIOMIANEH IOBEPXHOCTEH U
00BeMOB MOAOOHBIX (PUTYP TPHU PEIICHUH 3a1aY;

[IP612. YMeHHE BBIYHCIATH T€OMETPUYECKHE BEJIUYHUHBI
(nmuHa, yroj, miomaab, o0ObeM, IUIOMIATb MOBEPXHOCTH),
UCTIONB3YS N3YYEeHHbIE (POPMYJIIbI 1 METOJIBL;

I1P613. YMeHue onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS
CUCTeMa KOOpPAMHAT, KOOPAWHAThl TOYKH, BEKTOp,
KOOPJAMHATBI BEKTOpAa, CKAJIAPHOE MPOU3BEICHUE, YIOj
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOHU3BEJIEHUE




BEKTOpA Ha YUCIIO, HaXOJUTh
C TOMOIUBI0 H3yYEHHBIX (POPMYJT KOOPIHMHATHI CEPEIHHBI
OTpE3Ka, PACCTOSIHUE MEXKY IBYMsI TOUKAMU,

[1P614. YMmenue BbIOMpATh NOAXOASALINA U3YUYEHHBIA METO
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaTeMaTH4eCKHe MOJIEIH B MPUPOAHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 02. Hcnoonszosarth

COBPEMEHHbIE  CPENCTBa
NOWCKa,  aHaimM3a |
UHTEPIpPETanu
uH(popMaLuy, u
UH(POPMALIMOHHBIE
TEXHOJOTHU st
BBITIOJTHEHHSI 3amad
npodheCCHOHANTbHOM
AeSITeIbHOCTH

JIMYHOCTHBIE Pe3yJIbTaThl AOJIKHBI OTPAKaTh B YACTHU!
LIEHHOCTH HAY4HOTO TO3HAHUS:

- cpOpMHPOBAHHOCTD MHPOBO33PEHHS,
COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKl U OOLIECTBEHHOH MPaKTUKH, OCHOBAHHOIO Ha
OUajore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MeCTa B MOJHUKYJIBTYPHOM MHPE;
MeranpenMeTHbIe pe3yIbTaThl JOJKHBI OTPaXKATh:
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JEHCTBHUSMU:

B) padota ¢ nHpOpMaLHEii:

- BJANeTh HABbIKAMH TONy4YeHUs HUHPoOpManmMu u3
HUCTOYHMKOB  pasHbIX  THIIOB,  CAMOCTOSITENIbHO
OCYLIECTBIISITh TOHMCK, AaHAJIN3, CHUCTEMATH3aLMI0 U
UHTEpIpeTalnio HHPOPMALMKU PAa3JIMYHbIX BHIOB M
(dbopM TpenCTaBICHUS,

[IP64. VYwmeHue omepupoBaTh MOHATHUAMH: (DYHKIHS,
HempepbiBHAass (PYHKLHUS, TPOU3BOAHAS, MEepBOOOpasHasi,
OTpeAesIeHHbIH HHTEerpall; yMeHHe HaXOJUTb MPOU3BOAHbIE
3JIEMEHTApHBIX  (YHKUMH,  HUCIONb3yS  CIPaBOYHBIC
MaTepuabl; UCCIIEIOBATh
B TMPOCTEHIINX Ciy4yasiXx (PYHKUHH HAa MOHOTOHHOCTb,
HAXOIUTh HANOOJIbILINE U HANMEHbIINE 3HAYeHUS (PYHKLINH,

CTpouTh TpaduKd MHOTOWIEHOB C HCIOJIb30BAHHUEM
anmaparta = MaTeMaTH4YecKoro  aHaius3a,  I[PUMEHSTb
MIPOU3BOJHYIO

IpU peUIeHUM 3a/ad Ha JABW)XKEHUE, pellaTh MPaKTHUKO-
OPUEHTHPOBAHHBIE 33a4l HAa HAaUOOJBLINE W HAUMEHbINNE
3HAUeHUs1, HA HaXOXKAEHHUE MyTH, CKOPOCTH U YyCKOPEHUs

ITIPG6. YMeHue permaTh TEKCTOBBIE 3314l Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, AOJM M YacTH, Ha ABUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3

- CO31aBaTh TEKCTHI B Pa3IM4YHBIX (OpMaTax C yueToM | obmacTu  ympaBieHUs  JHMYHBIMH M CEMEHHBIMH
Ha3HaueHWss WHPOpPMALMKU M IEJNeBOH ayauTOpuH, | UHAHCAMH),  COCTAaBIATb  BBIPAKEHHS,  YPaBHEHUS,
BBIOMpAs ONTHMANbHYIO (OPMYy TIPEACTaBICHUS W | HEPABEHCTBA M HMX CHCTEMBI [0 YCJIOBHIO 33/a4H,
BU3yaJIH3ALI1H, UCCJIENOBAaTh  MOJIYYCHHOE  pPELIeHHe W OLEHHUBAThb
- OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTD | MPaBIONOAOOHOCTH PE3YJIbTATOB;

uH(popmauuy, ee COOTBETCTBUE npasoBeiM | I[IPG7. VYMeHue onepupoBaTh TMOHATHAMHU. CpEIOHEE
1 MOPJIbHO-3TUYECKUM HOPMaM, apupMeTHUecKoe, MeauaHa, HauOoJbllee W HAMMEHBIIee
- WCHOJNB30BaTh  cpencTBa  WHGOPMAIMOHHBIX | 3HAUEHHs], pa3Max, MUCIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE




U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pemICHUA
KOIHUTHUBHBIX, KOMMYHUKAaTHBHbIX
u OpTraHU3allMOHHBIX 3agaq C CO6J'II'OI[€HI/IGM

TpeOOBaHUI HPrOHOMUKU, TEXHHKH O€30MacHOCTH,
THTUEHBI, pecypcocOepekeH s, MPaBOBBIX U ITHYECKUX
HOPM, HOPM HH()OPMALIMOHHOM O€30MacHOCTH,

- BJIaJeTh HABbIKAMU pPACIO3HABAHUS W 3AIIUTHI

YKHCIOBOTO Habopa, yMEHHEe W3BJEKaTh, UHTEPIIPETHPOBATD
uHpOpMaLIMIO,  MPENCTaBIEHHYd B  Tabnuiax, Ha
auarpaMmax, rpaukax, OTpaskaroIlyr CBOWCTBA PeabHbIX
POIIECCOB

W SIBJIEHUH, TPEnCTaBiATh WHPOPMALUID C TOMOIIBIO
TabIHII

U IUarpaMm; UCCIIEN0BATh CTATUCTUYECKHUE TaHHbIE, B TOM

uHpopmauuy, UHPOPMALMOHHON  O€30MmacHOCTH | uucie ¢ TNpUMEHEeHHeM rpadUYecKux  METOIOB M|
JUYHOCTH 3JIEKTPOHHBIX CPENCTB;
[1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUEHHBIA METO
IUIsl peLIEeHHs 3adadd, pacrno3HaBaTb MAaTeMAaTUYECKUE
(bakTeI
U MaTeMaTH4YeCKHe MOJIEIH B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU
OK 03. [Ilnanuposath | JIM4HOCTHBIE  pe3ynbTaThl  NOJKHBI  oTpakaTh | IIPG1. BnameHue meromamul MOKa3aTeNbCTB, airOPUTMAMHU
51 peanu30BbIBATL | B 4YaCTH: NYXOBHO-HPABCTBEHHOI'O BOCIUTAHUS: pewmeHns 3ana4; yMeHue (HOpMYJIHPOBATH ONPEACICHIS,
cOOCTBEHHOE - c(popMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, | aKCMOMBI M TEOPEMBI, MPHUMEHATb WX, MPOBOIUTH
npodeccuoHaIbHOe 3TUYECKOrO MOBEJICHNS], NOKa3aTeNbHbIE PACCYKACHUS B XO€ PELICHUS 3a1aY,

U JMYHOCTHOE Pa3BUTHE,
NpeAnPUHUMATEBCKYIO
AESITeIbHOCTD

B npodeccuoHaIbHON
cepe, UCIIOJTb30BATh
3HAHUA 1O  MPaBOBOH
u ¢duHaHCOBOM
IPaMOTHOCTH

B Pa3IMYHbIX KU3HEHHBIX
CUTYyaLUsIX

- crnocoOHOCTh OLIEHUBATH CUTYAIMI0O W MPUHUMATH
OCO3HAHHBbIE PEIIEHUs, OPHEHTUPYACh HA MOpPAJBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,

- OCO3HaHMWE JMYHOIO BKJaga B
yCTOWYHBOrO OYAyIIero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMUM POIUTEISIM U
(unM) APYrHM WIE€HaM CEMbH, CO3/aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOIO MPHUHATHUS LIEHHOCTEW CEMENHOMN
KH3HH B COOTBETCTBMHM C TPAJULUSAMH HapPOAOB
Poccuy;

MertanpenMeTHbIe Pe3yIbTaThl JOJUKHBI OTPAKATh:
Osnanenne YHHBEPCATbHBIMU PEryJIsITUBHBIMU
JNENCTBUSMMU:

a) CAaMOOPTAHU3ALINST

HIOCTPOCHUE

[IP64. VYwmeHue omepupoBaTh MOHATHUAMH: (DYHKIHS,
HerpepbiBHAasE (PYHKLHUS, MPOWU3BOAHAS, MEpBOOOpasHasi,
OTIpPeNeNIEHHBbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOIHBIE
3JIEMEHTApHBIX  (YHKUMH,  HUCIONb3ys  CIPaBOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX CIydasx PyHKLIHUN
HAa MOHOTOHHOCTb, HaXOAWTh HAUOOJNBILINE W HAUMEHBIINE
3HaueHust (YHKUMH; CTPOUTH TpaduKd MHOTOUJICHOB C
UCIIOJB30BAHHEM alMapara MaTeMaTH4YeCKOro aHajlu3a,
PUMEHSTh MIPOU3BOJHYIO
NpU peLlIeHUH 3a7ad Ha [BIKEHHE, pPelIaTh INPAKTHKO-
OPUEHTHUPOBAHHBIE 33]a4l HAa HAaUOOJbLINE U HAMMEHbINNE
3HAYEHHs, HA HAXOXKJEHUE My TH, CKOPOCTU U YCKOPEHHS

[TP65. VYmenue omnepupoBaTh MOHITHSIME. PAallMOHAbHAS
¢byHKIMsA, mokasaTenpbHas (QYHKIMS, CTerneHHas (YHKLUS,




- CaMOCTOSITEJIbHO OCYIIECTBIIATh ITO3HABATENIBHYIO
HESATEIbHOCTh, BBIABIATH NPOONEMBbI, CTaBUThb H
bopmynmupoBaTh COOCTBEHHBIE 334244 B
00pa3oBaTeNbHON  JESATENBPHOCTH M JKU3HEHHBIX
CUTyallUsIX,  CaMOCTOSITEIbHO  COCTAaBJATh  IUIAH
pelennst mpodJIeMBl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANIOUTEHUI, TaBaTh
OLIEHKY HOBBIM CUTYaLUsIM,;

crocoOCcTBOBaTh  (POPMHPOBAHUIO U MPOSIBICHUIO
NIMPOKOW DPYAUIMH B pPa3HbIX OOJACTSIX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTelbHBIA U
KYJIbTYPHBIIl YPOBEHb;

0) CAMOKOHTPOJIb:

UCTIONIb30BaTh NpPUEMBbl  pedIeKCHH Uil OLEHKHU
CUTYyalluH, BBIOOPA BEPHOTO PEIIEHUS,

- YMETh OLICHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATH
PELIeHUs 0 UX CHUXKEHUIO,

B) SMOLMOHAJBHBIA HMHTEJJIEKT, IPENIOJararo i

c(hOPMUPOBAHHOCTD:
BHYTPEHHEN MOTHBALIMM, BKJIIOYANOIIEH CTPEMIICHHE K
OOCTIDKEHMIO LI W yCOexy,  ONTHUMH3M,

WHULUATUBHOCTb, yYMEHUE [EHCTBOBAaTb, WCXOMAS U3
CBOHX BO3MOXKHOCTEI,

- SMIATHH, BKJIIOYAIOIIEH CIMOCOOHOCTh IMOHHUMATH
SMOLIMOHAIBHOE COCTOSIHME NPYTUX, YYHUTBIBATH €r0
MPU OCYIIECTBICHUH KOMMYHUKALIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHMUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIFOYAKOIIUX CIOCOOHOCTD
BBICTPaWBaTh OTHOWICHHWS C JPYTUMH  JIFOJIbMH,
3a00TUTBCS, TPOSIBIIATH WHTEPEC U paspelaTrhb
KOH(ITUKTBI




aorapudmuyeckas byHKLHS, TPUTOHOMETpHUUECKUE
¢byHkuny, obpartHble (YHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKOHUHA, HWCHOJB30BaTh TrpaduKkud  TpU
U3yUYEHUH NpPOLIECCOB
U 3aBUCHMOCTEH, MPH pPEeIIeHNH 3a7ad U3 APYrux y4eOHBIX
NPeIMETOB W 33a4 M3 pPEalbHOH JKU3HHU, BBIPAXKATh
¢dbopMyIamMu 3aBUCUMOCTH MEXy BEITMUYNHAM,

[TPG6. YMeHue peraTh TEKCTOBBIC 337]a4l PA3HBIX THIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHL, JOJU W YacTH, HAa IBH)KCHUE,
paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HAJOTH, 3a7a4d U3
oOmacT  ympaBieHHs ~ JUYHBIMA W CEMEHWHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEpaBEHCTBA W UX CHUCTEMbl IO YCJIOBUIO 3ajaud,
UCCNENIOBaTh  IOJy4YeHHOE  pellieHHe U OLEHUBaTb
NPaBAONONO0OHOCTD PE3yJIbTATOB,

[IP67. VYmenume omnepupoBaTh TMOHATHAMHU. CpEIOHEE
apupMeTHIecKoe, MeauaHa, HauOoJbllee U HAMMEHBIIee
3HAYEHMs], pa3Max, JUCIIEPCHs, CTAHAAPTHOE OTKIJIOHEHHE
YHCJIOBOTO Ha0Opa;, YMEHHE W3BJIEKaTh, HUHTEPIIPETUPOBATH
UHpOpPMALIMIO, MPENCTaBIEHHyd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTPaKarollyr0 CBOMCTBA PeabHbIX
IPOLIECCOB

U SIBJICHUH, TNPEencTaBisATh HHPOPMALUIO C TOMOLIBIO
Tabmn

U UarpaMm; UCCJIEAOBATh CTATUCTUYECKHE AaHHBIC, B TOM
qyucie C TNpUMEHeHHeM rpapuieckux MeETOIAOB M|
3JIEKTPOHHBIX CPENICTB,;

[TP68. YMeHue onepupoBaTh MOHITHSIMU: CTyYalHBIA OIBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaiiHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTD C HCIIOJIb30BAHUEM
rpaduuecKuxX METONOB; MPUMEHATh (HOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (DaKTBl H
dbopMysBI TIPU pELIEHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
peanbHbIX  COOBITMH; 3HAKOMCTBO CO  CIYYalHBIMU
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BEJIMUMHAMH, YMEHUE MPUBOJUTL MPUMEPHI MPOSBIEHUS
3aKOHa OOJIBIINX YUCEN B MPUPOIHBIX

1 OOIECTBEHHBIX SIBJICHUSIX;

[TP614. YmeHue BBIONPATh MOAXOMSLINI U3yUYE€HHBIH METO/
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaT€MaTHYeCKUE MOJCIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBIGHUSIX, B HCKYCCTBE, YMEHME IPUBOAUTH MPUMEpPDI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 04. DddexTuBHO
B3aUMOJICHICTBOBATh

U padoTaTh B KOJIJICKTUBE
U KOMaH/e

JInyHOCTHBIE PE3yNbTaThl NOJDKHBI OTPAKaTh B HaCTH:
LIEHHOCTH HAy4YHOrO MO3HAHMS. OCO3HAHHE LIEHHOCTH
HAyYHON JAESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYID M  HCCJIECNOBATEIbCKYIO  JESITEIbHOCTD
WHANBUIYAJIBHO U B TPYIITIE

MertanpeamMeTHblie pe3yabTaThl TOKHBI OTPAKATh:
OBnafgeHue YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH
JIEUCTBUSIMU;

0) COBMeCTHasI NeSITEIbHOCTD:

- TOHMMAaTb MW  HCIOJIb30BaTh  IPEUMYLIECTBA
KOMaHIHON M WHANBUAYAJIbHOHN padoThI,

- TNPUHUMATH 1€ COBMECTHOM JESATEIbHOCTH,
OpPraHU30BbIBATh U KOOPAWHUPOBATH NEHUCTBUS IO €€
JOCTHIKEHUIO COCTaBJIATh TUIaH JIeICTBUH,
pacmpenensiTb pONM C Y4€TOM MHEHHHI Y4YaCTHUKOB
0o0CyKaaTh pe3yNbTaThl COBMECTHOW padoTHI;
- KOOPJIUHUPOBATH " BBITIOJTHSATD
B YCIIOBHSIX peasbHOro,

1 KOMOWHHUPOBAHHOTO B3aUMOMCHCTBUS,
- OCYUIECTBJIATb  NO3UTHBHOE  CTPATErH4yeckoe
MOBEACHHE B PA3JUYHBIX CHUTYalMsIX, MPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATUBHBIM.
OsnageHue YHUBEPCAJTbHBIMHU PEryJSITUBHBIMU
JICUCTBUSIMU

paboty
BUPTYaJILHOTO

[1P61. Bnagenue mMeTromamMu JOKa3aTENbCTB, AJTOPUTMAMH
pewmeHnss 3ana4; ymMeHue (HOpMyJUPOBATH OIPEACIIECHHS,
aKCHUOMBl U  TEOpeMbl, NPUMEHATb UX, I[POBOJAUTH
JIOKa3aTeNbHbIE PACCYKAESHUS B X0/l€ PEeLIEHHs 3a/1a4;
[IP67. VYmenume onepupoBaTb TMOHITHAMHU. CpEIOHEE
apupMeTHUecKoe, MeauaHa, HauOoJbIIee U HAMMEHBIIee
3HaueHUs, pa3Max, AUCIEPCHUsi, CTAHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HaOOpa;, YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATD
uHpOpPMALIMIO, MPENCTaBIEHHYd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpaKarollyl0 CBOMCTBA PeabHbIX
IPOLIECCOB

U SIBJICHUH, TPEencTaBiATh HHPOPMALUIO C TOMOLIBIO
Tabmun

U JMarpaMM; MCCJe0BaThb CTaATUCTUYECKUE JTAHHBIE, B TOM
qyucie C TOpUMEHeHHeM Trpapuueckux METONOB U
3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIA OMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
yMEHHE BBIUUCIATH BEPOATHOCTb C MUCIOJIb30BaHHEM
rpadMuecKuX METOJOB; MPUMEHATb (HOPMYJIBI CIOXKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (aKTBl H
dbopMysBl TIpU pELIEHUH 3a7a4, OLEHUBATh BEPOSTHOCTHU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMHU, YMEHUE NPHUBOAUTL MPUMEPHl NPOSIBIEHUS
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I) IpuHATHE ceOsl U IPYTUX JIFOACH:

- MPUHUMATh MOTHBBI U aPTyMEHThI JPYTUX JIFOAEH Mpu
aHaJIM3e Pe3yJbTaTOB EATEIbHOCTH,

- NPU3HABATh CBOE IMPAaBO M MPABO APYTUX JIOAEH Ha
OIIMOKH;

33aKOHAa OOJBIINX

1 OOIIECTBEHHBIX SIBJICHUSX
[TP614. YmeHue BBIOUpPATh MOAXOAAIINN U3yUYE€HHBIH METON
Il pEelleHHs] 3aJaud, pacrno3HaBaTh MaTeMaTUYECKUe
(bakTeI

qHuCell B MPUPOAHBIX

- pa3BUBaThb  CIOCOOHOCTb  TNOHMMATh  MHUp | M MaTeMaTH4YeCKHe MOJIENH B MPUPOIHBIX M OOLIECTBEHHBIX
C MO3ULUHU APYTOro 4eJ0BEeKa SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU
OK 05. Ocymectensth | JInUHOCTHBIE  pe3yjbTaThl  OOJKHBI  oTpakarh | IIPG1. BnameHue meromamul MOKa3aTeNbCTB, arOPUTMAMHU
YCTHYK0O U MHUCBMEHHYIO | B YaCTH. 3CTETUYECKOrO BOCIIUTAHMUS: pewmeHns 3ama4; yMeHue (POpMYJIHPOBATH ONPEAEICHIS,
KOMMYHUKALUIO - 3CTETUYECKOE OTHOLICHUE K MUY, BKJIIOUAsl 5CTETUKY | aKCMOMBI M TEOPEMBI, MPHUMEHSATb HX, IPOBOJUTH
Ha rOCYZapCTBEHHOM | ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, | MOKa3aTeJbHBbIE PACCy KAEHHS B XOJE PEIIeHHS 3a7ad,;
SI3BIKE Poccwiickoii | Tpyna u o0mecTBEHHBIX OTHOIIEHUIA; [TPG6. YMeHue permaTh TEKCTOBBIE 3314l Pa3HbIX THUIIOB (B
QDenepaui ¢ y4eTOM | - CIIOCOOHOCTH BOCHPHUHHUMATH PA3JIMYHBIE BHIbI | TOM YWCIIe HAa MPOLEHTHL, AOIM W YacTH, HA JIBHXKCHHUE,
ocobeHHoCTeH UCKYCCTBa, TPAaIWLMH W  TBOPUYECTBO  CBOEro | paboTy, CTOMMOCTb TOBapOB U YCIYT, HAJOTH, 3a1a4d W3
COLMAIBHOTO U JIpyIrHX HApOIOB, OIIYINATh SMOLMOHAIbHOE | obmacTw  ympaBieHUs  JUYHBIMH M CEMEHHBIMH
51 KyJbTYPHOIO | BO3[EHCTBUE UCKYCCTBA, ¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
KOHTEKCTa - yOeXOeHHOCTb B 3HAYMMOCTH [UIsl JIMYHOCTH | HEPAaBEHCTBA M HMX CHCTEMBI 110 YCJIOBHIO 3ajadyH,
u o0IecTBa OTEYECTBEHHOIO W MHPOBOIO HMCKYCCTBA, | MCCIENOBATh  NOJYYEHHOE  pelleHHe U OLICHUBATh

STHUYECKUX KYJIBTYPHBIX TpaauIui
U HAPOJHOTO TBOPYECTBA

MertanpenMeTHbIe Pe3yIbTaThl JOJKHBI OTPAKATh:
OBnangeHne yHHUBEPCATbHBIMH KOMMYHHMKATHBHBIMU
NENCTBUSMMU:

a) o0meHue: - OCYIIECTBISTH
BO BCeX cpepax >KU3HY,

- pacro3HaBaTb HeBepOaJbHBIE CpencTBa OOLIEHMS,
NIOHUMATh 3HAYCHHE COLIMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CHUTYaLHi
U CMSITYaTh KOH(DITUKTHI,

- Pa3BepHYTO U JIOTHYHO U3JIaraTh CBOKO TOUKY 3PEHHS
C UCTIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB

KOMMYHUKaIUA

NPaBAONIONO0HOCTD PE3yJIbTATOB,

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIA OIMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
YMEHHE BBbIUUCIATH BEPOATHOCTb C UCIHOJIb30BAHHUEM
rpaduecKuxX METOIOB; MPUMEHSTb (HOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (aKTBl H
dbopMysBI TIpU pELIEHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMUMHAMH, YMEHUE MPHUBOAUTL MPUMEPHI MPOSBIEHUS
3aKOHA OonbLImx qrce B MPUPOIHBIX
U OOIECTBEHHBIX SIBJICHUSIX;

I1P614. YMmenue BbIOMpATh NOAXOASALINA U3YUEHHBIA METON
I pellleHus 3ajJaul, paclio3HaBaTh MaTeMaTU4YeCKue
(bakThI
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U MaTeMaTHYeCKUE MOJICIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHUPOBOH
MaTEMaTUYECKONU HAyKU

OK  06. IIposiBnATh
rpa’X1aHCKO-
NaTPUOTHUECKYIO
MO3ULIHIO,
J€MOHCTPUPOBATh
OCO3HaHHOE  IOBEAECHUE

Ha OCHOBE pOCCHUHCKHX
NYXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIE
C Y4€TOM TrapMOHM3ALUH
ME>KHALIMOHAIbHBIX

51 MEXKPEIUTHO3HbIX
OTHOLIEHHI, HNPUMEHSATH
CTaHAapThI
AHTUKOPPYHNLIMOHHOTO
MOBEAECHUS

JInyHOCTHBIE ~ pe3ynbTaThl  AOJDKHBI  OTPaXaTb
B 4aCTH:

- IPakIaHCKOIO BOCITUTAHUS: MIPUHATHE
TPAOULMOHHBIX HAIMOHAJBHBIX, OOIIEUEIOBEYeCKHX
T'YMaHUCTHYECKUX

U I€MOKPAaTHYECKUX LICHHOCTEH,

-[aTPUOTUYECKOrO BOCIIUTAHMUS:

LIEHHOCTHOE  OTHOLIEHHWE K  [OCYAapCTBEHHBIM

CHUMBOJIaM, HCTOPUYECKOMY M NMPUPOJHOMY HACIIEIUIO,
MaMSATHHUKAM, TpaguLUsM HapoJ0B Poccun,
NOCTIKeHHMsIM Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTUSIX U TPYAE,

MeranpeamMeTHbie Pe3yJbTaThl JOJIKHBI OTPAXKaTh:
Osrnanenuve YHUBEPCATbHBIMH PEryasITHBHBIMU
JNENCTBUSMMU:

B) OMOIMOHANBHBIA HHTEJUIEKT, MPEANOarar i
c(hOPMHUPOBAHHOCTD:

--CaMOCO3HaHUH, BKJTIOUAIOIIETO CroCOOHOCTH

MIOHUMAaTb CBO€ SMOLMOHAIBHOE COCTOSIHUE, BUIETH
HaTIPABJICHUS] Pa3BUTHsI COOCTBEHHOW AMOLIMOHABHOMN
ceprl, ObITH YBEpEHHBIM B cebe;

- CaMOpPEeryJaupOBaHMs, BKJIIOUYAIOIIEr0 CAMOKOHTPOIb,
YyMEHHE TPUHHMATb OTBETCTBEHHOCTb 34  CBOE
MOBEACHUE, CHOCOOHOCTh aaanTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY

- BHYTPEHHEH MOTHBALIUM, BKJIKOYAKOLIEH CTPEMIICHHE
K JOCTIXKEHHIO LEeIW M YCOexy, ONTHUMH3M,
VHULIMATUBHOCTb, yYMEHHE MAE€HCTBOBATb, WCXOAS W3
CBOHX BO3MOKHOCTEH,

[1P61. Bnagenue mMeTromamMu JOKa3aTENbCTB, AJTOPUTMAMHU
pewmeHns 3ana4; yMeHue (HOpMYJIHPOBATH ONPEACICHIS,
aKCHOMBI U  TEOpeMBbl, MPUMEHATb WX, [POBOJAUTH
JIOKa3aTeNbHbIE PACCYKAEHUS B X0/l€ PEeLIeHHs 3a/1a4;

[TPG6. YMeHune peraTh TEKCTOBBIE 33/1a41 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha IBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3

oOmacT  ynpaBieHWs ~ JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBl [0 YCJIOBUIO 3a]a4H,
UCCJIENOBAaTh  MOJIYYEHHOE  pPELIeHHe W OLEHHMBAThb
IPaBIONORAOOHOCTD PE3YJIBTATOB;

[IP67. VYmenume omnepupoBaTb TMOHATHAMHU. CpEIOHEE

apupMeTHIecKoe, MenuaHa, HauOoJbllee U HANMMEHBIIee
3HAYEHMs], pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO HaOOpa;, YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATD
uHpOpPMALMIO, MPENCTaBIEHHYd B  Tabiumax, Ha
auarpaMmax, rpadukax, OTPaKarollyl0 CBOMCTBA PeaIbHbIX
MIPOLIECCOB

U SIBJICHUH, TPENCTaBiATh HHPOPMALMIO C TOMOIIBIO
Tabmun

U MarpaMm; HUCCJIEAOBATh CTATUCTUYECKHE AaHHBIC, B TOM
qyucie C TOpUMEHeHHeM Trpapuueckux METONOB U
3JIEKTPOHHBIX CPEJICTB,;

[TP68. YMeHue oneprupoBaTh MOHITHSIMU: CTyYaHHBIA OIMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaiiHOTO COOBITHS,
YMEHHUE BBIUUCIATH BEPOSTHOCTb C HCIOJIB30BAHUEM
rpaduecKuX METOIOB; MPUMEHATh (HOPMYJIIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (aKTBl H
dbopMysBl IPU pELIeHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
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- SMIATUH, BKIKOYAKOMIEH CIOCOOHOCTh TMOHUMATh
SMOIMOHABHOE COCTOSIHUE APYTUX, YYHUTHIBATH €ro
MpU OCYIIECTBICHUH KOMMYHUKALIUU, CIIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEIKUBAHUIO,

- COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOMIMX CIOCOOHOCTH
BBICTPAUBATh OTHOLICHHUS
C APYTUMHU JIFOAbMHU, 3a00TUTHCS, MPOSIBJISITH HHTEPEC U
pa3permaTb KOH(PIUKTBI

peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMU, YMEHUE MNPUBOAUTb NPUMEPBI MNPOSBICHUS
3aKOHA OonbIIx qrce B PUPOIHBIX
1 OOIECTBEHHBIX SIBJICHUSIX;

I1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUYEHHBIA METO
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaT€MaTHYeCKUE MOJCIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTH MNPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 07. CopneiicTBOBaTH

COXpaHEHHIO
OKpy>Karoei cpeapl,
pecypcocOepeKeHuro,

MNPUMCEHSATD 3HAHUA

00 HW3MEHEHHH KJIMMaTa,
NPUHLUIBL  OEPEKITMBOTO
NPOM3BOJICTBA,

3¢ exTuBHO NEHCTBOBATH
B YPE3BbIYANHBIX
CUTYALHSX

JIn4HOCTHBIE ~ PE3yJNBTAaThl  AOJDKHBI
B YaCTH: 3KOJIOTMYECKOT0 BOCIIUTAHUS:

- AKTMBHOE HENpUATHE NEWCTBUH, MPUHOCILINX BpeX
OKpY>KaroLlen cpene;

- YMEHME  MPOrHO3UPOBATH
5KOJIOTHYECKHE  TMOCIEACTBUS
JNEHCTBUMN, NPEAOTBPALATh UX,

- pacuUIMpeHHe ONbITa JEATEIbHOCTH 3KOJOTMYECKOU
HaIPaBJIEHHOCTH,

OTpPaXKaTh

HeOJIaronpuaTHbIC
NpeAnpPUHUMAEMbIX

MertanpenMeTHble Pe3yJbTaTbl IOJDKHBI OTPaKaTh:
OBrnanenue YHUBEPCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JEHCTBHUSMU:

0) 6a30BBIC UCCIIEAOBATEILCKUE ACHCTBHS:

- paspalaTbiBaTh  IUIAH  pELICHHUS  MPOOIIEMBI
C Y4YeTOM aHaiu3a MMEIOUINXCS MaTepHaJbHBIX

U HeMaTepPHaJIbHBIX PECYPCOB,
- OCYIIECTBJISITh IIEJIEHANPABJICHHbINH MOUCK MEPEeHOCca
CPEnCTB u crocoboB OeUCTBUS
B IPO(EeCCHOHAIBHYIO Cpeny,

- yMeTb TEePEHOCHTh 3HAHUS B TO3HABATEIHHYIO
U MPAKTHYECKYIO 00J1aCTH JKU3HEAESITETbHOCTH,
OBnazeHre yHUBEPCATbHBIMH KOMMYHHKATHUBHBIMU
JNEWCTBUSMMU:

[1P61. Bnagenue meTromamMu JOKa3aTENbCTB, aJTOPUTMAMH
pewmeHus 3ana4; yMeHHe (HOpMYJIHPOBATH ONPEACIICHIS,
aKCUOMBbl W TEOpPEMBl, MPUMEHATb WX, TNPOBOAHTH
IOKa3aTeIbHbIE PACCYKACHUS B XO/I€ PELICHNUS 3a/1a4;
[IP64.  YMmeHue onepupoBaTh MOHATHIMH. (DYHKIHS,
HeTpepbiBHAass (PYHKLHUS, TPOWU3BOMAHAS, MepBOOOpasHasi,
OTIpeNeNICHHbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOIHBIE
3NIEMEHTApHBIX  (YHKUMH,  HUCIONb3yS  CIPaBOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX CIydasx (PyHKLIUU
HAa MOHOTOHHOCTb, HaXOAWTb HAUOOJBIINE W HAUMEHBIINE
3HaueHust (YHKUMUH; CTPOUTH TpaduKd MHOTOUJIEHOB C
UCTIONIB30BAHUEM aIllapaTra MaTeMaTH4YeCKOro AaHajn3a,
NPUMEHSTh MPOM3BONHYIO TIPU PELICHWH 3a]ad  Ha
IBW)KEHUE, PeIlaTh MPAKTUKO-OPUEHTHPOBAHHBIE 33/1a4H Ha
HanOoJbIINe W HAaUMEHbBIINE 3HAUYCHUS, Ha HAXOXKACHHE
MYTH, CKOPOCTU M YCKOPEHHUS

I1IPGS5. YmeHune onepupoBaTh MOHSATHSIMHU. PAaLMOHAIBHAS
¢byHKIMA, mokasaTenbHas (QYHKOMS, CTENeHHas (PYHKLUS,
aorapudmuyeckas byHKLHSA, TPUTOHOMETpHUUECKUE
¢byHkumu, obparHble (QYHKINH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKOHUHA, HWCHOJB30BaTh Trpadukud  TIpU
U3yUYEHUH IpPOLIECCOB
U 3aBUCHMOCTEH, MPH PEIIEHUH 3a7a4d U3 APYrUX y4eOHBIX
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0) COBMeCTHasI NeSITEIbHOCTD:

- nmpemjaraThb HOBBIE MPOEKTHI, OILEHHBATH WU
C TIO3WIIUK HOBHM3HbBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OsnaneHue yYHHUBEPCATbHBIMU PeryJIsITUBHBIMU
NENCTBUSMMU:

0) CAMOKOHTPOJIb:

- JaBaTb OLIEHKY HOBBIM CHTYalldsiM, BHOCHTD
KOPPEKTUBBI B JA€ATEIbHOCTD, OLIEHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LIENISIM

NpeaIMETOB U 3ajad M3 pealibHOM JKU3HH, BbIpaXaTb
(dbopMyIamMu 3aBUCUMOCTH MEXy BEITMUYNHAM,

ITIP66. YMeHue permaTh TEKCTOBBIC 33141 PA3HbIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha JBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3
oOmacT  ympaBieHHs ~ JUYHBIMA W CEeMEHHBIMHU
¢uHaHCAMHU),  COCTaBJIATb  BBIPAKEHHS,  YPaBHEHMS,
HEPaBEHCTBA M HX CHCTEMBl IO YCIOBHIO 3a/adyH,
UCCJIENOBAaTh  MOJIyYCHHOE  pPELIeHHWe U OLEHMBATb
IPaBIONONOOHOCTD PE3YJIBTATOB;

[1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUEHHBIA METO
IUIsl peLIEeHHs 3adadd, pacrno3HaBaTb MAaTeMAaTUYECKUE
(bakTeI

¥ MaT€MaTHYeCKUE MOJCIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIGHUSIX, B WCKYCCTBE, yMEHHE IPUBOAUTH MPUMEpPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMaTHYECKONU HAyKU

IIK 2.1 I1nanuposate
paboty
MIPOU3BOACTBEHHOIO
NoJipa3AesieHus no
TEXHUYECKOMY
00CTyKUBaHUIO U
pPEeMOHTY 000pYIOBaHHUS
MOACTAaHLMI U
SJIEKTPUYECKHUX CETEM

- TOTOBHOCTDb K TPpyAy, OCO3HAHUE HEHHOCTU MAaCTEPCTBA,

TPy I0IIO0HE;

- TOTOBHOCTD K aKTUBHOMU e TEIbHOCTH
TEXHOJOTMYECKON M  COIMaIbHONH  HAIpaBJIEHHOCTH,
CIIOCOOHOCTD WHUIIUAPOBAT, TJIaHUPOBATH U

CaMOCTOATECIIBbHO BBIINOJIHATE TaAKYIO ACATCIBbHOCTD,

- MHTEpeC K pa3JiM4HbIM cdepamM mnpodeccHoHaTbHOI
HeSATeNIbHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30oBaHUIO U
caMo00Pa30BaHMIO HA MPOTSKEHUH BCEH JKU3HHL.

- yMeTb BBIOWpATh MOIXOISIIMA WU3YYSHHBIH METOH ISt
pelleHus 3aJa4K, Paclo3HaBaTh MaTeMaTHYeCKue (hakThl W
MAaTEMATUYICCKUE MOACIIN B MNPUPOAHBIX U O6H_I6CTB6HHBIX
SABJICHUAX, B UCKYCCTBE,

- YMETh MOACIHUPOBATH PECAJNbHBIE CHUTyallMM Ha SA3bIKC
MAaTEMAaTHUKU, COCTABJIATH BBIPAXKCHUA, YpaBHCHUA,
HEPABEHCTBA U WX CHCTEMbl 1O YCIOBHIO 3aJayH,
UCCIIENIOBATh TIOCTPOCHHBIE MOJAETH C HCIIOJIb30BAHUEM
anmapara  anreOpel, HUHTEPIPETHPOBATH  IMOJYYCHHBIH
pe3yJIbTaT, CTPOUTh MAaTEeMATHYECKUE MOJAENH C MOMOIIBIO
rCOMETPHUIYCCKUX HOHSTUHN U BCJIMYUWH, PCIIaTh CBA3AHHBIC C
HUMHU TMPAKTUYECKUE 3aa4H, COCTABJIATH BEPOSTHOCTHYIO
MOAENIb W HHTEPIPETUPOBATH IOJYYECHHBIM PpPE3YyJIbTaT,
peuiaTh NPUKIAAHBIC 3a4a49U CPEACTBAMU MAaTEMAaTHYCCKOI'O
aHamM3a, B TOM YHCJIE€ COLMAIBHO- SKOHOMHYECKOTO H
(hU3MUECKOro Xapakrepa
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2. CTpykTypa u coaepxrkanue 00meo0pa3oBaTe/JbHOH THCHUILIHHBI

2.1. O0beM AUCUMIVIMHBI 1 BUbI Y4e0HOi padoThl

Bupn yueOHoii padoThl Oo0bem B
yacax
O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 308
B T.4.
OcHoBHOe cogep:kaHue 242
KOMOWHHPOBAHHBIC 3aHATHS 176
npakTHdeckue padoTsl 42
KOHTPOJIbHBIE PaOOTHI 22
Hpome:xyTounas arrecranus (1uddepeHInpoBaHHbIHN 3a4eT) 1 cemecTp 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE COep:KaHHe (coaepKaHHe 58
NMPHUKJIATHOTO MOIYJIs1)
KOMOWHHPOBAHHBIC 3aHATHS 18
NpPaKTUYeCKue paboThI 38
KOHTPOJIbHAst paboTta 2
KoncyabTanus K 3x3aMmeHny 2
IIpome:xyTouHnasi arrecTanus (3K3aMeH) 2 ceMeCTp 6
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2.2. TemaTu4yecKuii VIAH U COAEPKAHNE AU CHUILIHHBI

Coaep:kaHue yueOHOro MaTepuasa (OCHOBHOE H MPO(PecCHOHAJIBLHO

HaumeHoBaHue pa3aesioB 1 . O6bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3aAHSTHSI, NPUKJIATHOH 4ACOB | KOMIETeHIHH
MOAYJIb (IPH HAJTHYMH)
1 2 3 4
OcHoBHoOe cogepkaHue
Paszpea 1. IloBTOpenne Kypca MATEMATHKH OCHOBHOH MIKOJIbI 20
Tema 1.1. Copep:xanne yueOHOro Marepuaa 2
Iens n 3amaun matematuku | Llenp w 3amauu MaTeMaTHKU NPU OCBOCHWHU CHELMANTBHOCTU. ba3oBble 3HAHHA H
npu OCBOEHHMH | YMEHUsI [0 MaTEMATHUKE B IPOPECCUOHATIBHON U B TOBCEIHEBHOM €S TEIbHOCTH.
CHELHAJILHOCTH.
Copnepsxkanue yueOHOro MaTepuaa 2
Harypanbnele u nemnele uncna. IlpusHaku 1eauMocTu Lemnblx ynucesn. PanuonanbHble
yrucna. OOBIKHOBEHHbIE W JECATHYHBIE JpPOOH, TMPOLEHTH, OECKOHEYHbIE
Tema 1.2. nepuoguuecKue Apoodu. ApupMeTnuecKkue oneparu ¢ pPaluoOHAIbHBIMUA YHCIAMH,
Hucna v BeIMUCTIEHUS npeoOpa3oBaHuUs YNCIIOBBIX BhIpaKeHHH. JlelicTBUTENbHBIE Yncia. PaunoHa bHbIE U
UppalMOHANIbHBIE YHCTa. ApUpMeTHYecCKHe Omnepanud ¢ AeHCTBUTETbHBIMU
yrcnamu. [IpuOmmkéHHbIe BEIYICICHHS, TPABIJIA OKPYTJICHUS, MPUKUIKA U OLICHKA OK-01, OK-02,
pe3yJIbTaTa BbIYUCJIEHUN OK-03, OK-04,
Tema 1.3. Coneprxkanue ya4eOHOro MaTepuaa 4 OK-05, OK-06,
Toxnectsa u | ToxxgecTBa U TOXKAECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypPaBHEHUS. 32_571
TOKECTBEHHbIE Hepasenctso, pemeHue HepaBeHCTBAa. Merton uHTepBanoB. Pemenune nensix u )
npeoOpazoBaHus YpaBHEHUs, | IpOOHO-pALIMOHANBHBIX ypaBHEHHWH W HepaBeHCTB. CHCTEMBI MW COBOKYITHOCTH 2
HEPAaBEHCTBA U UX CUCTEMBI pallOHAJIbHBIX YypaBHEHUNH U HepaBeHCTB. CHUCTeMbl JIMHEMHBIX YpaBHEHMH.
Pemenrie npukIagHbIX 33434 ¢ IOMOILIBIO CUCTEMBbI JIMHEHHBIX YPABHEHUN
IIpakTnueckoe 3ansaTue Nel. [IpumeHeHne ypaBHeHUN 1 HEPABEHCTB K PELIECHUIO 5
MaTeMaTHUYECKUX 3a7a4 1 3a/1a4 U3 PAa3JIMUHbIX 00acTell HAayKH U PeayibHON KU3HH
Tema 1.4. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaAHHeE (COAepPKAHNE MPUKJIATHOTO 4
IIponieHTHBIE ~ BBIYMCIEHUS | MOXYJIsI)
B npodeccuoHanbHeX | [IpakTuyeckoe 3ausatue Ne2. IlpumveneHue npoOeil ¥ MPOLEHTOB Ul PEIIEHUS 2
3ama4ax NPUKIAAHBIX 3a7a4 U3 Pa3sAu4HBIX OTpaciedl 3HAaHUM M PEAJIbHOW >KU3HU.

[TpnOmkéHHbIE  BBIYMCICHUS, TPAaBHJIA OKPYIJIEHHs, TPUKHAKA M OIICHKa
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PEe3yJIbTaTa BBIUMCIICHUH.

IpakTnyeckoe 3ansaTHe Ne3. PasHble crmocoObl BBIYHCIEHHUS MPOLEHTOB. 2
IIpolieHTHBIE BEIYUCIICHUS B TPOGECCHOHABHBIX 331a4aX.
Tema 1.5. Copep:xanne yueOHOro MaTepuaa 2
ITocnenoBarenbHOCTH [TocnenoBaTenpbHOCTH, CIIOCOOBI 3aJaHMUsl TMOCIENOBaTENbHOCTEH. MOHOTOHHBIE
U IIPOrpeccun NOCJIEIOBATENbHOCTH.  ApupMeTnyeckass H  TeOMEeTpUYecKas  IMPOTPECCHH.
beckoneuno yObiBatomasi reomerpuueckass mnporpeccus. Cymma OeCKOHEUHO
yObIBaIOIEell reoMeTpuyueckoil mporpeccun. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonb3oBanue mnporpeccuy Ayl PELIeHWs] peajibHbIX 3a4ad  NPUKJIAIHOIO
Xapakrepa
Tema 1.6. Copep:xanne yueOHOro Marepuaa 4
@OyHKUMHU 1 rpaduKu Oyukius, crnocobsl 3amanmsa pyakuun. ['paduk dysxmmm. B3ammuo obpaTHbIe 2
¢ynkunu. OOnacTe ompeneneHUs W MHOXECTBO 3HaueHMH (yHkuuu. Hymum
¢bysakumu. [IpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE 1 HEUETHBIEC (PYHKIIMH
IpakTnyeckoe 3ansitue Ned. [Tocrpoenue rpapukoB pyHkunii. CoiicTBa 2
byHKIMH
Tema 1.7. Copep:xanne yueOHOro Marepuaa 2
BxonHO! KOHTPOJIBb Boeruncnennss u mpeoOpa3oBaHusi. YpaBHEHHs: W HepaBeHCTBa. llporpeccuu.
DyHKIMN U rpaguKu
KonTponbHas pabora no pazueny 1
Pa3nen 2. Crenenu u kopuu. CTeneHHas, nokazatejbHasi M Jorapupmuyeckasi GyHKuus 62
Tema 2.1. Copep:xanne yueOHOro Marepuaa 4
Apudmerndeckuil KOpeHb n— | ApudMETHYECKUI KOPEHb HATypalbHOM crenenu. JefcTBust ¢ apupMeTHUeCKUMHU
Ol CTeNeHn KOpPHSIMH N—Ol CTENEHU
Tema 2.2. ConepskaHie yueOHOro MaTepuana 4 OK-01, OK-02,
Crenenu. CranpaptHas | Crenenb ¢ uesbiM mokasarenaeM. CraHmapTHas (opma 3amicu AeiCTBUTENbHOTO OK-03, OK-04,
dbopma 3anucH | yucia. Mcnonb3oBaHue noaxoasimed (popMbl 3aMUCU TEHCTBUTEIBHBIX YHCEN IS OK-05,
JNEHCTBUTENILHOIO YUCIa pelleHuss TMpakTUYeCKUX 3a7ad U [peAcTaBleHus JAaHHbIX. CTemneHb ¢ OK-06,
parioHabHBIM TIOKa3aTeneM. CgoiicTBa creneHu. [IpeoOpasoBaHue BbIpaKEHUI, OK-07
COZIePKAIITUMX CTeNEeHH ¢ PAIHOHATLHBIM TTOKA3aTeneM K 2.1
Tema 2.3. Copep:xanne yueOHOro Marepuaa 2

Crenennas ¢pyHKUUS

CrenenHass (yHKLUMS C HATypaJbHBIM M IIeNbIM TOKaszareneM. EE& cBolictBa u
rpaduk. CBoHCTBa U rpadyKk KOPHsI N-OH CTENEHH
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Tema 2.4. Copep:xanne yueOHOro Marepuaa 6
HppanuonanbHble ypaBHeHUs | Pernenne nppaluoHaIbHBIX YPaBHEHUH 1 HEPABEHCTB 4
1 HEPaBEHCTBA IIpakTnyeckoe 3ansatue NeS. PelneHue uHppalMOHANBHBIX YpaBHEHU U 2
HEPaBEHCTB
Tema 2.5. Copep:xanne yueOHOro Marepuaa 2
IIpumenenune CBOWCTB | Mcronb30BaHNe CBOMCTB CTENEHHONW (PYHKUMH TPU pEIIeHUH YpaBHEHUH U
CTETeHHON (PYHKIIUU HEPaBEHCTB
KonTponbHas pabora o temam 2.1 - 2.4 pa3nena 2
Tema 2.6. Copep:xanne yueOHOro Marepuaa 4
ITokaszarenbHas dynxuus, | ITokasarenbHast QyHKIHsI, €€ CBOWCTBA 1 IrpaduK
€€ CBOMCTBA
Tema 2.7. Copep:xanue yueOHOro Marepuaa 8
ITokasaTenbHble ypaBHEHUS ITokasaTenpHble ypaBHEHUS U HEPABEHCTBA 6
1 HEPaBEHCTBA IIpakTyeckoe 3ansaTHe Ne6. PerieHrie nokasaTenbHbIX YPaBHEHUH U HEPABEHCTB 2
Tema 2.8. Copep:xanne yueOHOro Marepuaa 2
IIpumenenune CBOWCTB | PemeHne noka3areabHbIX YPAaBHEHHH U MOKA3aTEIbHBIX HEPABEHCTB
MOKa3aTeNbHOH QyHKIIUU KonrponbHas pabora o Temam 2.6 - 2.7 pasznena 2
Tema 2.9. Copep:xanne yueOHOro Marepuaa 4
Jlorapugpm gyncna. | Jlorapudm uncna. JlecATHUHBIN U HATYpaAIbHBINA JOrapr(pMbl
JecaTuanbiit
Y HaTyPaJIbHBIN JOrapruQpMbl
Tema 2.10. Copep:xanne yueOHOro Marepuaa 6
CaoiicTa jorapugmon IIpeobpazoBaHne BBIPAKEHHUH, COASPIKALTUX JOrapr(pMbl 4
IlpakTnueckoe 3ansitue No7. IIpeobpazoBanue jorapuMHIECKIX BBIPASKEHHIH 2
Tema 2.11. Copep:xanne yueOHOro Marepuaa 4
Jlorapudmuueckass GpyHnkuus, | Jlorapupmudeckast yHKIMs, €€ CBONUCTBA U rpaduK
€€ CBONCTBA
Tema 2.12. Conep:xanne yueOHOro MaTepuaa 10
Jlorapugpmmieckue Jlorapudmmueckue ypaBHEHHs 1 HEPABEHCTBA 6
YPaBHCHHS 1 HCPABEHCTBA Ipaxruueckoe 3ansaTue Ne8, Perenne orapupMu4ecKix ypaBHEHHI 2
IlpakTHuyeckoe 3ansitue Ne9. Perenne jorapuMuIeckux HEPaBEHCTB 2
Tema 2.13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOIO 4

Jlorapupmel B mpupone u

MOAY.JIsl)
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TEXHUKE Ucropusi passutusi marematuku. llpumenenue norapudma. Jlorapudmmueckas 2
cnupans B npupoae. Ee MaTemMaTudeckue CBONUCTBA.
Ucnonb3oBanre rpadukoB  (QyHKOMIA  JUIsI  HCCIAENOBAaHUS  MPOLECCOB U 2
3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH PEIISHUH 3a7ad U3 Pa3JIMYHbIX oOnacren
HAyKH U peaJIbHOM )KU3HU

Tema 2.14. Copep:xanne yueOHOro Marepuaa 2

IIpumenenune Pemenue norapuMUIeCKNX ypaBHEHUI 1 HEPABEHCTB

norapudmoB  k  pemeHuro | KonrposbHas paboTa mo temam 2.9 - 2.12 pasaena 2

3a7a4

Paszpen 3 IlpsiMble H IVIOCKOCTH B IPOCTPAHCTBE 18

Tema 3.1. Copep:xanne yueOHOro Marepuaa 2

IToropenne manumerpun. | OcHoBHble (uUrypbl, (akTel u TeopeMbl mIaHUMEeTpUU. OCHOBHBIE TOHSTHS

OcHOBHbBIC NOHATHS | crepeoMeTpun. Touka, mpsiMas, IUIOCKOCTb, THpocTpaHcTBO. Ilomatne 00

CTEepEeOMETpUHU AKCUOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPUM. AKCHOMBI CTEPEOMETPUHU U
CJIeICTBUs U3 HUX

Tema 3.2. Copep:xanne yueOHOro Marepuaa 6

IIpsimble U MIIOCKOCTH B3aumnaoe pacnonoxeHue IOpsIMBIX B MPOCTPAHCTBE.  NEPECEKAIOILHECH, 2

B IPOCTPAHCTBE. | Mapajule/IbHble MW CKpelmuBarolmuecs mnpsMele. llapannenpHOCT NOpsIMBIX U

ITapaynenpHOCTh  MPSAMBIX, | IDIOCKOCTEH B NPOCTPAHCTBE: MapajUICTbHBIE MpPsIMBIE B  IPOCTPAHCTBE,

psiIMOi 51 IIJIOCKOCTH, | MApaUIeIbHOCTh TPEX MPSIMBIX, NAPAUIEIBbHOCTb MPAMOM U IMJIOCKOCTH. YTIUBI C

MJIOCKOCTEN COHANPABJICHHBIMH CTOPOHAMH, YIOJI MEXKY MPSIMBIMU B TPOCTPAHCTBE. OK-01. OK-02
[TapanneabHOCTh MIOCKOCTEN: MapaljieibHble MIOCKOCTH, CBOMCTBA MapaJlIeIbHbIX 2 OK-O3J OK-0 4’
miockoctei. [Ipocreiimue MpOCTPaHCTBEHHbIE (UTYPHI HA IJIOCKOCTH: TETPAdP, OK-OSJ OK-0 67
ky0, mapajuieienunesn, MOCTPOCHUE CEUeHUN OIJ<-O7 ’
IIpakTnyeckoe 3ansaTue Nel0. BzauMHoe pacnosokeHue NpsIMbIX U MJIOCKOCTEN B 2 TIK 2.1
MIPOCTPAHCTBE

Tema 3.3. Copep:xanne yueOHOro Marepuaa 2

IlepnennuKyIAPHOCTD IlepneHauKyJIApPHOCTE OPSIMOM M IUIOCKOCTH. MEPINEHAUKYJISIPHbIE TMPsIMbIE B

MPSIMBIX MPOCTPAHCTBE, NpPsIMbIE NapajjielbHble W MNEPNEHAUKYJSIPHBIE K IUIOCKOCTH,

U MJIOCKOCTEN NPU3HAK NEPHEHANKYJISIPHOCTH MPsIMOM UM IUIOCKOCTH, TeOpemMa O MNpsMOH
NEePNEHANKYJIAPHON MIOCKOCTH

Tema 3.4. Conep:xanne yueOHOro MaTepuaa 4

Yrael MeXay — NOpsSIMbIMU
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U IUIOCKOCTSIMHU Yrnel B NPOCTPAHCTBE. YroJ MEXAY NPsAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJI, 2
JIMHENHBIN yroJl ABYTPAHHOIO yria.
IleprnieHaUKYISAP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 MJIOCKOCTH, PACCTOSTHUE OT 2
npsSAMOM 10 TUIOCKOCTH, MPOEKLUs (UTYpPbl HA IUIOCKOCTh. IleprneHAnKyIsIpHOCTD
MJIOCKOCTEN: NMPU3HAK NEPHEeHAMKYJIAPHOCTH [BYX IUIOCKOCTeH. Teopema O Tpéx
NEePHEHANKYJIAPAX
Tema 3.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 2
[Ipsimbie U MIOCKOCTH MOAY.JIsl)
B MPAKTUYECKUX 3a7a4ax IIpakTnuyeckoe 3ansitue Nell. PacnonokeHue MnNpsMBIX U IUIOCKOCTEH B
OKpy’KaromeM Mupe (Tpupome, HCKYCCTBE, apXUTEKType, TexHuke). PerneHue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3344
Tema 3.6. Copep:xanne yueOHOro Marepuaa 2
OcHOBHbBIC BzauMHOe pacnonokeHue MpsAMBbIX U IUIOCKOCTeR B mpocTpaHcTBe. [locTpoeHue
NPOCTPAHCTBEHHBIE PUTYPBI | CeYeHMid
U UX B3aMMOPaCIOJNIOXKEHUE KonTponbHas pabora no pazneny 3
Pa3nen 4. KoopauHaThl H BeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copep:xanne yueOHOro Marepuaa 4
Bexropel B mpocTpaHCcTBE. | BekTop Ha mIOCKOCTH M B TpocTpaHcTBe. CJOKEHWE M BBIYUTAHHE BEKTOPOB. 2
JlelicTBHs C BEKTOPaMHU YMHOX€EHHE BEKTOpa Ha 4ucio. Pa3noikeHne BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpasuno napannenenunena.
IIpakTnueckoe 3ansaTue Nel2. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHHEM 2
MIpaBUJI IEUCTBUH C BEKTOPAMH
Tema 4.2. Copep:xanne yueOHOro Marepuaa 6
Koopaunarer B mpoctpanctse. | [IpsiMoyrosipHasi CHCTeMa KOOpPAMHAT B MPOCTPaHCTBe. KoOOpAMHATBI BEKTOpA. 2
Hpocreiimme 3a1auM | [IpocTelinue 3a4a491 B KOOPIMHATAX. OK-01, OK-02,
B KOOpAMHATax IMpakTuueckoe 3ansaTue Nel3. VYron wmexay Bekropamu. CxanspHoe 2 OK-03, OK-04,
NPOU3BENIEHHE BEKTOPOB. BBIYHCIIEHNE YITIOB MEXkKTY MPSMBIMU U TIOCKOCTSIMH. OK-05, OK-06,
IIpakTnueckoe 3ansitue Nel4. KoopauHaTHO-BEKTOPHBIH METON MpPHU pELICHUU 2 OK-07
reOMETPUYECKUX 33124 IIK 2.1
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPUKJIATHOTO 4
MOY.Is1)
Tema 4.3. KoopaunaTthas nnockocts. KonmnuecTBeHHbIE pacyeThl 2
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IIpaktuxo-opuentupoBanHble | IlpakTuyeckoe 3anHsitue NelS. BrprucieHue pacCTosHMM M IUlomajed Ha 2
334a4M  Ha KOOPAMHATHOW | KOOPAWHATHOM IJIOCKOCTH.
MJIOCKOCTH
Tema 4.4. Copep:xanne yueOHOro Marepuaa 2
Pemenne 3a1a4 Ha | KoopAMHATHO-BEKTOPHBIA METOM MPH PEIICHUH MeOMETPUYECKHX 3ajaad. PemeHue
KOOPIHHATHI 3a/7a4, CBSI3aHHBIX C MpPUMEHEHHEM IMpaBWJl JEHCTBUII C BeKTOpaMu. 3ajauu
U BEKTOPbI MJIAHUMETPUU U CTEPEOMETPUU U METObI UX PELICHUs
KonrponpHas paborta no pasaeny 4
[pomexkyrounas arrecranus (1ud¢epeHuNpPoOBAHHDBII 3a4eT) 2
Pa3nen S. OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue GPyHKIHH 40
Tema 5.1. Copep:xanne yueOHOro Marepuaa 4
OCHOBBI TPUTOHOMETPUH CuHyc, KOCHMHYC U TAHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHIEHC  4YHUCJIOBOrO  apryMeHTa.  TpuUroHomeTpuuyeckass  OKPY>KHOCTD,
OTIpeJIeIeHue TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOrO apryMeHTa
Tema 5.2. Copep:xanne yueOHOro Marepuaa 6
OcHoBHbIE IIpeobpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUIL. OcHoBHbIE 4
TPUTOHOMETPUYECKHE TPUTOHOMETPHUECKUE (POpMYJIBI
TOXKIECTBA IpakTnyeckoe 3ansitue Nel6. [IpeoOpasoBaHue TPUTOHOMETPHUECKUX 2
BBIPASKEHUI
Tema 5.3. Copep:xanne yueOHOro Marepuaa 6 OK-01, OK-02,
Ilepuonuueckue  ¢ynkuuu. | Oyukuwmsi. [lepuomuueckue (yukuuu. TpuroHomerpuueckne (GyHKINM, HX OK-03, OK-04,
Tpuronomerpuyeckue CBOICTBA U rpaduKu OK-05, OK-06,
byHKIHK OK-07
Tema 5.4. Copep:xanne yueOHOro Marepuaa 6 1K 2.1
IIpeoOpazoBanne rpaduxos | [IpeoOpasosanue rpadukoB  TpUroHOMeTpuueckux  pyHkimit. Ckatue 4
TPUTOHOMETPUYECKHUX pacTsbkeHne rpa@ MKOB TPUTOHOMETPUIECKUX (PYHKIMH
(bynxumit Ipakrn4aeckoe 3aasitne Nel7. TIpeodpaszosanue rpaQ kOB TPUTOHOMETPHUECKUX ()YHKITHH. 2
Tema 5.5. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaAHHeE (COAepPKAHNE MPUKJIATHOTO 2
Onucanue MPOU3BOACTBCHHBIX | MOXYJIsT)
HPOLCCCOB ¢ HNOMOIIBIO | [TpakTHyeckoe 3aHsaTHe Nel8. Mcnosnb3oBaHue CBONCTB TPUIOHOMETPUYECKHUX

rpa¢ukos QyHKIHN

¢byHkumii B npoecCHOHANBHBIX 3a1adax. Mcnonp3oBanue rpadukoB GpyHKIUN s
HCCJICIIOBAHMS MPOLIECCOB M 3aBHUCUMOCTEH, KOTOPBIE BO3HHKAIOT IPH PEUICHUU
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3a/1a4 U3 IPYruxX y4eOHbIX AUCLHHILINH U PEAIbHOMN JKU3HH

Tema 5.6. Copep:xanne yueOHOro Marepuaa 2
Obparable Obparnbie ¢ynkmun. OOpatHble TpuroHoMmeTpudeckue ¢pyHkuuu. Mx cBolictBa u
TPUTOHOMETPHUECKUE rpadpuku
byHKIMH
Tema 5.7. Copep:xanne yueOHOro Marepuaa 8
Tpuronomerpuueckue Pemenrie TPUroHOMETPUYECKUX YPABHEHUIN 6
YPaBHEHUA IpakTnueckoe 3ansaTue Nel9. CrocoObl peleHHsT TPUTOHOMETPHUUECKUX 2
YpaBHEHUI
Tema 5.8. Conep:xanue yueOHOro MaTepuaa 4
Tpuronomerpuyeckue Ilpumepbl  TPUrOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocredmux
HEPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHUCJIE€ C HCIOJb30BAHUEM CBOWCTB
byHKIMH
Tema 5.9. Copep:xanne yueOHOro Marepuaa 2
Pewenue 3ama4 | TpuroHoMeTpuyeckre BbIpakKeHMsl, ypaBHEHUs] U HEPABEHCTBA
TPUTOHOMETPUU KonTponbHas pabora no pazneny S
Paszaen 6. IlpousBoanasi pyHKIUH, ee MPUMEHEHHUE 40
Tema 6.1. MonotonHocts | Conepskanue yueOHOro Marepuana 4
byHKIUY. OkctpemyMmsbl | [IpoMEKYyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHHUMYMbI (DYHKLHH.
byHKIUY. Touxu | Hanbonbinee v HanMeHblIee 3HaUeHNE (PyHKIIUN HA IPOMEKYTKE
SKCTPEMyMa
Tema 6.2. [lonstue Copep:xanne yueOHOro Marepuaa 4
0 HenpeprIBHOCTU (pyHKIKM | HenpepoiBHble GyHKIMH, METOR HHTEPBAJIOB [Isl PELIEHHsI HEPABEHCTB OK-01, OK-02,
Tema 6.3. Copep:xanne yueOHOro Marepuaa 6 OK-03, OK-04,
[Ipoussoanas pyHKIMU IIpoussognas ¢ynkuuu. IlpowsBonmHble >ieMEHTapHbIX (QyHKUIUH. DOpMYyJIIBI OK-05, OK-06,
HAXOKJEHUsI NPOU3BOAHON CYMMBI, IPOU3BEAEHUS] U YaCTHOTO OK-07
Tema 6.4. Copep:xanne yueOHOro Marepuaa 4 1K 2.1
I'eomerpuueckuit cMbICH | 'eomeTpudyecKuil CMBICT NPOM3BOAHON (yHKUMM — yrioBod ko3ddunmeHt
MIPOU3BOHOM KacaTeqpHOH K rpaduky (yHKIHH B TOYKE. YPaBHEHHE KAacaTeNbHOH K rpaduky 2
byHKIIMHN
IIpakTnueckoe 3ansaTue Ne20. ['eomeTpuueckuii CMbICT IPOU3BOAHON 2
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Tema 6.5. [IpodeccrnonabHO OPHEHTHPOBAHHOE COAEP:KaHHeE (COAepPKAHNE MPUKJIATHOTO 2
Duznuyeckuit CMBICH | MOAY/JIsI)
MPOU3BOAHON IpakTunueckoe 3anarue Ne2l. Dmsudveckmii (MEXaHUYECKUH)  CMBICI
B npodeCCHOHATBHBIX | MPOU3BOAHOMN. [IprMeHeHe MPOU3BOMHON sl OTNPeNeNIeHHs] CKOPOCTH TPOLIECCa,
3aja4dax 3amaHHOro GopMyIIoit nin rpadhukom
Tema 6.6. Copep:xanne yueOHOro Marepuaa 6
IIpumenenne  mpousBonHOM | Bozpactanne u yObBanme (yHKINH, COOTBETCTBHE BO3PACTaHUS M YyObIBaHUS
K uccienoBaHuro (QyHkuuil | pyHkumu 3HaKy npou3BonHO#. IIpuMeHeHHe NPOM3BOMHON K HCCIIENOBAHHUIO
Ha MOHOTOHHOCTb U | QyHKUMH Ha MOHOTOHHOCTD U 3KCTPEMYMBIL.
SKCTPEMYMbI
Tema 6.7. Conep:xanne yueOHOro Marepuaa 6
Hccnenosanne Gynkuumii | Uctopusi pa3sBUTHs MATEMATUYECKOTO aHANKM3a AJITOPUTM MCCIENOBaHUS QYHKIMNA 4
U TIOCTPOEHHUE rpaduKoOB U TOCTpPOeHHsl ee rpaduka ¢ NOMOIbI0 npousBoaHOH. IlocTpoenune rpadukos
MHOTO4WICHOB C HCIOJIB30BAHUEM aNapaTa MaTEeMaTHUE€CKOrO aHAJIN3A.
IpakTunueckoe 3ansaTue Ne22, Mccnenosanre GpyHKLIMIA U MOCTPOeHUE TPadUKOB C 2
MOMOLIBIO TPOU3BOIHOM
Tema 6.8. Copep:xanne yueOHOro Marepuaa 4
Haubonpmee n Haumenbiiee | Haxoxnenne HauOONbIIEr0 W HAMMEHBIIErO 3HA4YeHUS (YHKIHM Ha OTPE3KE.
3HaueHus  QyHKUMM  Ha | [I[puMeHeHUE POM3BOIHON Ui HAXOKIEHHST HAUYUIIETO PENIEHHs B TIPUKJIATIHBIX
OTpe3Ke 3amavax, ANl ONpPEAENIeHHs] CKOPOCTH TMpoLecca, 3aJaHHOro (GopMmysiol wuim
rpad koM
Tema 6.9. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaHHeE (CoAepPKAHHNE MPUKJIATHOTO 2
Haxoxaenne ONTHUMAIBHOIO | MOAYJISA)
pesynbrata ¢ nomoublo | [Ipaktuyeckoe 3ansitme Ne23. Ilpuknansele 3a7ayy, B TOM 4YHCIE€ COLUAJIBHO-
MPOU3BOJHON B | 5KOHOMHYECKOTO W  (PU3NYECKOTO XapakTepa, HUX pelleHHe CpeacTBaMu
MPAKTUYECKUX 3a1a4axX MAaTEMaTUYECKOrO aHAJIN3a
Tema 6.10. Pemenue 3amau. | Conepskanue yueOHOro Marepuaia 2
IIpoussoanas bynxuuy, | Juddepenunporanne  yukuwmit. MccnmemoBanne  (PyHKUMA € MOMOIIBIO
€€ IPUMEHEHNe npon3BorHoi. HanGosnpinee u HanMeHblee 3HaueHUs1 PyHKINU
KonrponpHas paborta no paszgeny 6
Paspen 7. MHOrOrpaHHHKH H TeJ1a BPALlEHUS! 40 OK-01, OK-02,
Tema 7.1. Copep:xanne yueOHOro Marepuaa 2 OK-03, OK-04,
MHororpaHHUKH IloHATHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPAHHUKA, BBINYKJIbIE H OK-05, OK-06,
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HEBBIITYKJIBIE MHOTOT'PAHHUKH,, paSBépTKa MHOTI'OI'paHHUKA

Tema 7.2.
ITpusma. Ilpsamas
U MIPaBUJIbHAS TPU3MBI

Conep:kaHie y4eOHOro MaTepHasa

IIpusma: n-yronpHas npusma, rpaHd U OCHOBAHUS NPU3MBL, MpsiMasi U HAKJIOHHAs
npuU3Mbl, OOKOBass M TIOJHAsl TOBEPXHOCTb NPU3MBL. DJEMEHTBl IPU3MBL
IIpaBunbHas npusma

Tema 7.3.
[Mapamnenenunen, Kyo

Conep:kaHie y4eOHOro MaTepHaia

[Mapannenenunen, NpPsIMOYTONbHBIA mapajuienenunen U ero ceoiicrea. Kyo0.
Ceuenne xy0a, napayuienenumnena

Tema 7.4. Copep:xanne yueOHOro Marepuaa

IMupamuna. IIpaBunbHas | [lupamunma: n-yrosipHas MuUpamMuia, FPAHU W OCHOBaHHWE MHPAMUABL, OOKOBas U

nupamMuza. Yceuennas | moyiHasi IOBEPXHOCTh NMUPAMUIBL, MPABHIIbHAS M yCEUEHHAS MUPAMUAA. DJIEMEHTBI

nupaMuia nupamMuibl. BeuucieHne 31eMEHTOB MHOTOIPAaHHHUKOB: pé0pa, TUaroHaIH, Ykl

Tema 7.5. Copep:xanne yueOHOro Marepuaa

boxkosas 51 nojHas | [Ipaktuyeckoe 3anaTue Ne24, Ilnomans OOKOBOW TMOBEPXHOCTH M TOJHOM

MOBEPXHOCTh NPU3MBL, | TIOBEPXHOCTH MPSIMOH MPHU3MBL, IUIOMNAAb OCHOBAaHUH, TeopemMa O OOKOBOM

MAPaMUIBI MOBEPXHOCTH TPSIMOH mpu3Mbl. [1nomans OOKOBOH MOBEPXHOCTH M MOBEPXHOCTHU
NPaBWIBHON MHPaMHIbI, TEOPEMa O IUIOIAAH OOKOBOH MOBEPXHOCTH YCEUEHHOU
MAPaMUBI

Tema 7.6. Copep:xanne yueOHOro Marepuaa

JBr>keHHe B MPOCTPAHCTBE.
CuMMeTpus B IPOCTPAHCTBE

Hewkenve B mpoctpaHcTBe. CHMMETPHS B NPOCTPAHCTBE. CHMMETPHUS OTHOCHUTCIBHO
TOYKH, MPSIMOH, TUTOCKOCTH. DJIICMEHTE CHMMETPHH B TUPAMHIAX, NAPATLICICITHICAAX

Tema 7.7.

IIpaBunbHbIE
MHOIOTpaHHUKH, ux
CBONCTBA

Conep:kaHue y4eOHOro MaTepHasa

IloHATHEe nNpPaBUIBHOTO MHOTOTPAHHMKA, MpPaBUJIbHAA MpPU3MA W IPaBUJIbHAA
nUpaMHuza; MpaBUIbHAS TPEYroJibHAs NMUpaMHUIa W NPaBHIBHBIA TeTpasap, Kyo.
IIpencraBnenue O NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3Ap, JOACKASAP U MUKOCASIP.
JlBukeHre B TNPOCTPAHCTBE.  DJEMEHTbl CUMMETPUM B  IPAaBUJIbHBIX
MHOTOIPAHHUKAX

Tema 7.8. Cummerpus B

npodeccuu. Ceuenus
MHOT'OTPaHHHKOB

B npodeCCHOHATBHBIX
3amadax

IIpodeccHoHANTBEHO OPHEHTHPOBAHHOE CO/IEP:KAHUE (COAeP:KAHHE MPHUKJIAJTHOTO
MOAY.JIsl)

Ceuenust mpusmbl 1 upaMuabl. [TocTpoeHne cedeHnii MHOTOIrPaHHHUKOB, UCIIONb3YST
METOA CJIEAOB. BhINONHEHNe BBIHOCHBIX TUIOCKHX YePTEKeH M3 PUCYHKOB MPOCTBIX
00BeMHBIX Guryp (Bun ceepxy, cOOKy, CHU3Y)

OK-07
IIK 2.1
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IIpakTnueckoe 3ansitue Ne2S. CuMmeTpusi B IPUPOAE, apXUTEKType, TEXHUKE, B 2
ObiTy, B mpodeccun. Mcnonp3oBaHue OBUKEHUH B MPOCTPAHCTBE NMPH PELISHHU
npodeCcCHOHATBHBIX 3a71a4.

Tema 7.9. Copep:xanne yueOHOro Marepuaa 2

ununnp, ero | LimmuHnpuyeckast MoBEpXHOCTh, 00pa3yrOIINe MITHHAPHUECKOH MOBEPXHOCTH, OCh

COCTAaBJISIKOLIUE. Ceuenne | qumHAPUUECKON MOBepXHOCTH. LluauHAp: OcHOBaHMS M OOKOBAasi MOBEPXHOCTH,

LUJIUHAPA oOpasyromasi ¥ OcCb, IUIOIAAb OOKOBOW W TONHOH MOBepXHOCTU. M300paxkeHne
LWIMHAPa Ha TutockocTH. Paseéprka uunnHapa. CedeHus: nMIMHApPA (TUIOCKOCTHIO,
napajuIeIbHOW WIIM NEPIIeHANKYJISIPHON OCH LMJIMHAPA)

Tema 7.10. Copep:xanne yueOHOro Marepuaa 4

Konyc, ero cocrasmsromue. | KoHnueckas moBepxHOCTh, 00pa3yIoLiie KOHUMUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA

Ceuenue koHyca KOHMYECKOW moBepxHOCTH. KoHyc: ocHOBaHue W BepiinHa, oOpas3yromas U OcCh,
TIOIA b OOKOBOM M MOJHOM MOBEPXHOCTH

Tema 7.11. Copep:xanne yueOHOro Marepuaa 2

Vceuenneli koHyc. CedyeHue | Yceu€HHbIN KOHYC. OOpasyrolue U BbICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCT.

YCEYEHHOr 0 KOHyCa UzobpakeHne koHyca Ha 1uockoctH. PasépTka koHyca. CeueHHss KOHyca
(TIOCKOCTBIO, TApAJUIENIbHOW OCHOBAHHUIO, W IUIOCKOCTBIO, TMPOXOJSINEH dYepes
BEPLINHY)

Tema 7.12. Copep:xanne yueOHOro Marepuaa 2

[Tap u cdepa, ux cedeHus Cdepa n map: ueHrp, paguyc, JUaMeTp; TUIOMAAb OBEPXHOCTH chepbl. B3anmHoe
pacrionokeHne cdeppl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTb K  cdepe.
Uzobpakenue chepsl, mapa Ha miockoctu. CeueHns mapa

Tema 7.13. Copep:xanne yueOHOro Marepuaa 4

Ilonsitue 06 obOwveme Tena. | [lousitue 00 oObéme. OcHOBHble CBOMCTBA 00BEMOB Tein. OOBEM MHPaMHIBL 2

OObemMbl MHOTOTPaHHUKOB M | MPHU3MBI IMJIHHIPA, KOHyca. OOBEM miapa u miomans cheper

TeJI BpallCHUs IpakTnyeckoe 3ansitue Ne26. BrpruucieHue oOBEMOB MHOTOIPAHHMKOB M TeEJ 2
BpaLIeHUs

Tema 7.14. Conepxxanue yueOHOro MaTepuaa 2

O0bembl " nomany | [TomoGHbie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKY TUIOIIASIMU MOBEPXHOCTEH

HOBerHOCTefI HOI[O6HBIX TeN | 1 oOBEMAMHU HOI[O6HbIX TEl

Tema 7.15. Copep:xanne yueOHOro Marepuaa 2

KoMmbOunauuu
MHOTOTPAaHHUKOB W Tel

MHororpaHHuk, onucaHHblii okojio chepsl. Cdepa, BIUCaHHAS B MHOTOTPaHHHK
WUJIU B TEJIO BpaleHusl. MHOrorpaHHUK, BIUCAHHBIN B TEJIO BPALLEHUs
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BpalIEHUs

Tema 7.16. [IpodeccrnonabHO OPHEHTHPOBAHHOE COAEP:KaHHeE (COAepPKAHNE MPUKJIATHOTO 2
Kombunaumu MOY.Is1)
reOMETPUYECKHMX  Ten  Ha | Mcnmonb3oBaHHe KOMOMHAIIMI MHOTOTPAHHUKOB U TEJI BPAILICHUS Ha MPAKTHUKE
MIPAKTUKE
Tema 7.17. Pewmenue 3amau. | Conepsxkanue yueOHOro Marepuaia 2
MuororpanHuku ¥ Tena | Beraucnenne  BenmuuuH - ([uiHA,  yron, o0beM, IUIOHIanb  TOBEPXHOCTH)
BpallleHus reOMETPHUYECKUX (PUTYP, UCTIONB3YsI H3YYEHHBIE (DOPMYJIBI 1 METOJIBI
KonTponbHas pabora
gasneg f IlepBooGpasHas (l)yl-l(l:(lll/ll/l, ee npnmegeﬂne — 146 OK-01, OK-02,
ema 8.1. oJlep>kaHue yueOHOro Marepuall - -
ITepBooOpaszHast GyHKIIH HepBgo6pa3HZﬂ. Tabnuua HGII))BOO6pa3HbIX 85-8?; 85-82;
Tema 8.2. [Tnomans | Comepxxanne yueOHOro MaTepuana 6 OK-07
KPUBOJIMHEWHOW  Tpaneuuu. | MHTerpai, ero reoMeTpuueckuii u (PU3MUeCKuil CMbICH. BhraucieHne uHTerpaia mo 4 IIK 2.1
Dopmyna HerotoHa — | dopmyne HeroToHa-JlefibHuma
Jlenbnuma MpaxkTuuyeckoe 3anarue Ne27. Teomerpuueckuil u  QU3HYECKUE  CMBICH 2
onpexaeneHHoro unrerpana. @opmyna Herorona-JleitOuuia
Tema 8.3. IIpodeccrnonaLHO OPHEHTHPOBAHHOE COAEP:KaAHHE (COAePKAHNE MPUKJIATHOTO 4
OrnpeneneHHblit UHTETPaJ | MOAY.JIsSA)
B npodeccuoHaIbHOH | Pemnenue 3amay Ha MPUMEHEHHE UHTErPaia sl BBIYUCIEHNsT (YU3HUECKUX BETHYNH 2
NesATENbHOCTH U JKU3HU U IuIomaaei
IIpakTnueckoe 3ansitue Ne28. IlpumeHeHue wuHTerpajna s BbIUHUCICHUS 2
(U3NYECKUX BEMYNH M TUIOMAneH
Tema 8.4. Pemenue 3amau | Conmepskanue yueOHOro Marepuana 2
Ha Haxoxzaenue | IleppoobpasHasi u HHTErpas
nepBooOpasHOi KonrponbsHas paborta no pazaeny 8
U ee IPUMEHEHHe
Paszpen 9. Teopusi BeposAITHOCTEH M CTATHCTHKA 24
Tema 9.1. Copep:xanne yueOHOro Marepuaa 2
IIpencraBnenue nanHbixX | [IpencraBieHne pmaHHBIX ¢ moMmombpio  Tabmuuy w amarpamm.  Cpennee
U ONMCATEeNIbHAS CTATUCTUKA | apuMETHUECKoe, MeINaHa, HauOoJNbllee W HAaUMEHbINEe 3HAYCHMs, pa3Max, OK-01, OK-02,
JUCTIEPCHUs], CTAHAAPTHOE OTKJIOHEHNE YHCIIOBBIX HAOOPOB OK-03, OK-04,
Tema 9.2. IIpodeccunoHATHHO OPHEHTHPOBAHHOE coAepKaHue (colep:KaHHe NMPHKJIAAHOIO 2 OK-05, OK-06,
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CocraBiaenue TaOJIALL
U [uarpaMM Ha IPaKTHUKE

MOAY.JIsl)

IpakTnyeckoe 3ansitue Ne29. IlepBuuHas oOpaboOTKa CTATUCTHYECKUX MAHHBIX.
I'papuueckoe wux mnpencraBieHue. HaxoxneHue CpeoHHX — XapaKTEPUCTHK,
HaOMrOIaeMbIX JaHHBIX. [IpUMEHEHHE CTaTUCTHYECKUX METONOB MU PEIleHHS
npodeCcCHOHATBHBIX 3a7a4

Tema 9.3. Copep:xanne yueOHOro Marepuaa 4

Omnepauuu Haj coObituAMH, | Ciiy4aiiHble 3KCIEPHUMEHTHI (OMBITBI) W CIy4YaiiHble COOBITUS. JJIEeMEHTapHBIE 2

Hax BEPOSTHOCTAMU. | COOBITHSI (UCXOnbI). BeposTHOCTh ciydaifHOrO cOOBITHS. BIM30CTh 4acToThl U

Y cnoBHas BEPOSITHOCTD BepOsITHOCTH cOOBITUI. Cly4aliHbIe OIMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObrrusiMu.  BeposiTHocTn  coObITMHE B OmBITaX C  PAaBHOBO3MOXKHBIMHU
3J€MEHTapHbIMH  coObITHsIMH.  Omepanui  Hag  COOBITHSIMU.  NEPECEUCHUE,
o0benrHEeHNe, TPOTHBOIMONOXKHBIE COObITHsA. Jmarpammbr Diinepa. Dopmyna
CJIOKEHHsI BEpPOSITHOCTEH. YCJIOBHAs BEPOSITHOCTb. YMHOXEHHE BEPOSATHOCTEH.
JHepeBo cnyyaliHOro skcnepuMenTa. @opmyJia nojHou BeposTHOCTU. HezaBucumpie
coObITHS
IlpakTnyeckoe 3ansitue Ne30. BeruncieHne BEpOSTHOCTH CIYYaiiHOTO COOBITHSI. 2

Tema 9.4. Copep:xanne yueOHOro Marepuaa 2

DnemeHTel koMOUHAaTOpUKH | KoMOuHaTOpHOE mpaBujio ymHOxeHusi. IlepectaHoBku u  (akropuan. Yucio
couyeranuil. TpeyronpHuk [lackans. @opmyna bmaoma HeroToHa

Tema 9.5. IIpodeccnonaibHO OPHEHTHPOBAHHOE CcoJdepKaHHe (Colep:KaHHe NMPHKJIAAHOTO 4

BeposTHOCTB MOY.Is1)

B npodecCHOHABbHEIX | BrIuuciieHe BEPOSTHOCTEH ¢ UCIOJb30BaHHeM (Gopmys komOuHaTtopuku. OueHka 2

3ama4dax BEPOSITHOCTH COOBITHS B MPO(HECCHOHAIBHOM AESITETbHOCTH.
Ipaktnueckoe 3ansitne Ne3l. Pemenne npodeccHOHANBHBIX 3aad  Ha 2
BEPOSTHOCTH COOBITHSI

Tema 9.6. Copep:xanne yueOHOro Marepuaa 2

Cepun  mocnenoBaTenbHbIX | buHapHbIi ciyuaiiHbli OMBIT (UCHBbITAHKME), YCIEeX U Heyaada. HesaBuCHUMbIE

UCIBITAHUN ucneltaHus. Cepusi He3aBUCUMBIX HWCIBITAaHUNH 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HCNbITaHUN bepHysm

Tema 9.7. Copep:xanne yueOHOro Marepuaa 4

OK-07
IIK 2.1
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Crny4aiinbie BEJIUYUHBI
U pacrpeneaeHusl.
MaremaTnueckoe OXXHUIaHUE

CJIy4ailHON BEJIUYHUHBI

CnydaitHast BenuunHa. Pacripenenenue BeposiTHocTel. JlnarpaMma pacripeneneHusl.
[Ipumepr!l pacrnpeneneHuii, B TOM 4YHCIE, TE€OMETPUYECKOe M OMHOMHAIBHOE.
HucsaoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIWYMH. MAaTEMAaTHUYECKOE OXKHIAHHE,
OUCTIEPCHUS] U CTAHIAPTHOE OTKJIOHeHHe. [IpuMephl MPUMEHEHUs] MAaTEMaTUIECKOTO
OKUJAHUs, B TOM YHCJ€ B 337adax W3 MOBCEIHEBHOHN >XM3HU. MaTemaTuueckoe
OKHUJaHWe OWHAPHOHN CIydyalHOW BeNWYHHBL MaTeMaTH4eCKOoe OKUIAHHE CyMMBbI
CIIy4aiHbIX BeNUYUH. MaTeMaTHuecKoe OKUAAHHE U JUCIEePCUs MeOMETPUUECKOro
1 OWHOMHAJIBHOTO PacIIpeesIeHHIH

IIpakTnueckoe 3ansarue Ne32. YUncnosble XapaKTEepUCTUKU CIy4YalHBIX BEJIUYUH: 2
MaTE€MaTU4YeCKOe OKUAAHUE, NUCIEPCUs W CTaHAApTHOE OTKIOHeHue. lIpumepsr
MPUMEHEHUsT MAaTeMaTU4YeCKOro OXHUAaHWs, B TOM 4YHCIE B 334a4ax Wu3
MOBCEHEBHON XU3HU.
Tema 9.8. Copep:xanne yueOHOro Marepuaa 2
3akon  OompliMx  4ucen | 3akoH GONBLIMX YKMCEN M €ro posib B Hayke, mpupoxe u obmectse. BoiGOpoUHbIit
HempepeiBHbIE  Cy4aiiHble | MeTOn HccienoBaHui. [IpuMepsl HeNpepbIBHBIX CIIy4alHBIX BeMUYMH. PyHKUUSA
BEJIMYUHbI (pacnpeneneHus). | IOTHOCTH pPaclpeieNeHust. PaBHOMEPHOE paclpeieieHHe M €ro  CBOMCTBA.
Hopmanbnoe pacripenenenue | IToHATHE O HOPMAJIHHOM paclpeieeHuu
Tema 9.9. Pemenue 3amau | Conmepskanue yueOHOro Marepuaia 2
KOMOMHATOPUKHU, CTATUCTHKU | DyemeHTbl KOoMOuHaTOpuku. CoObiTie, BeposiTHOCTH CoObiTHs. CliokeHHE U
Y TEOPHUH BEPOSATHOCTEN YMHOXEHHUE BEPOATHOCTEN
KonTponbHas pabora no pazneny 9
IIpodeccrnoHaIbHO OpHEHTHPOBAHHOE cofepKaHue (BapuaTuBHbIN NPUKJIAIHOI MOAYJIb) 22
Paszpen 10. MatemMaTHYeCKHH NPAKTHKYM 22
Conep:xanue yaeOHOro MaTepHasia 8
[Monsitusa: Mmatpuna 2x2 u 3x3, ompeaenuTens Marpuubl. Martpuia, oOparHas 2
JAHHOM.
Tema 10 1 IIpakTnueckoe 3ansaTue Ne33. PerneHue cucTeM JIMHEWHBIX YpPaBHEHMM: MeTOX 2
o T'aycca
Marpuusl u onpeaenuTenu = =
IIpakTnyeckoe 3ansatue Ne34. PerieHue cucTeM JIMHEWHBIX YpPaBHEHMM: MeTOX 2
Kpamepa. OK-01, OK-02,
IIpakTnueckoe 3ansitue Ne3S. PemeHue cucreM JHHEHHBIX YpaBHEHUI: 2 OK-03, OK-04,
MaTPUYHBIA MeTOA (MeTox 0OpPaTHOM MaTPHUIIB) OK-05, OK-06,
Tema 10.2. Copep:xanne yueOHOro Marepuaa 6 OK-07
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KomnnekcHble uncna ITonsTue xommnekcHoro uucia. ComnpsiKeHHbIE KOMIUIEKCHbIE YWCIIA, MOAYJb U 2 IIK 2.1
apryMeHT KOMIUIEKCHOTO 4YMcia. Apudmerndeckne NeHCTBUS C KOMIUIEKCHBIMH
YUCJIAMHU
IIpakTnyeckoe 3ansTHe Ne36. @Popma 3amucu  KOMIUIEKCHOTO — YHCIa 2
(reoMeTpuUvecKasi, TPUTOHOMETPUIECKast, aredpandeckas).
IpakTnuyeckoe 3ansTue Ne37. Apudmernueckue NEHCTBUS C KOMILIEKCHBIMH 2
YUCJIAMHU
Tema 10.3. Copep:xanne yueOHOro Marepuaa 2
I'padwr HpakTnuyeckoe 3ansitne Ne38. Ilonstue rpada. CssizHbli rpad, nepeBo, LUK
rpa¢p Ha mockoctH. PemeHue mnpukiIagHeIX 3anad.  [Ipumenenue rpada B
uHpOpMaTHKe
Tema 10.4. Copep:xanne yueOHOro Marepuaa 4
Jloruueckue onepauuu | [lpakTuyeckoe 3ansTue Ne39. MHOXKECTBO, oOmepaluu HAJ MHOXECTBAMH, 2
C MHOXK€CTBaMU nuarpammel  Oinepa-Benna.  Mcnonbp3oBaHue — T€OPETHKO-MHOXKECTBEHHOTO
MHoxecTBa U JIOTHKA amrapara Ui ONHMCaHUS PeajbHBIX NMPOLIECCOB U SIBICHHH B NMPOQECCHOHATBbHON
JEATEIbHOCTH, IPU PEIISHNUH 3a4a4 U3 IPYTUX AUCLUIUIHH.
IIpakTnueckoe 3ansatue Ned40. Jloruueckue omnepauuu. lIpuMmeHeHue nuarpamm 2
Oiinepa—BenHa 11 pelieHue TEOPETUKO-MHOXKECTBEHHBIX 3aaa4
npodecCHOHAIbHONH HANpPaBICHHOCTH, 3a7ad HHGOPMATHKU W JPYyTrUX Yy4eOHBIX
JUCLUIIJIMH U JJI1 ONUCAHUS PEAIbHBIX IPOLIECCOB U SIBJICHUI.
Tema 10.5. Copep:xanne yueOHOro Marepuaa 2
Pewenue 3ama4 | [IpuMeHeHne M3y4eHHBIX MaTeMaTH4yecKnx (akTOB K PELICHUIO 3a7ad U3
MAaTEMAaTHYECKOrO pa3aMYHbIX 00JacTel HAYKU U PEAIbHOM JKU3HH
MPaKTHUKyMa KonTponbHas pabora no pazneny 10
KoncyabTanus 2
IIpomexyTouHas arrecTauus (Ik3ameH) 6
Bcero: 308
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3. YcioBust peajnu3anuu nNporpaMmmbl 001eo0pa3oBaTeIbHONH THCHUILUIHHBI
3.1. [asi peanu3auuud MNpPOrpaMmbl JUCHHUILIHHBI JOJUKHbI  OBbITh
MpeayCMOTPEHbI CJIeAYIIIHE CTIeHATbHbIC TOMEIICHHUS:
Peanuzanust mporpaMMbl TUCHMILIMHBL TPeOyeT HAMW4hsl y4eOHOro KaOMHETa
MaTEMATHKH.
TexHU4eCcKue CpeacTna.
- KOMIUIEKT YEPTEKHOrO0 OOOpPYAOBaHWS M MPUCIOCOOJICHWH M1l IOKOJIBHON JOCKH
(TPEYroJIbHUK, TPAHCIIOPTUP, UMPKYJIb, IMHEHKA ),
- MOIENM Ui M3YYEHUS] TEOMETPUYECKMX (uryp (4actm MEnoro Ha Kpyre,
TPUTOHOMETPUYECKHIA KPYT, CTEPEOMETPUUYECKMI HAOOp, HAOOPBI T€OMETPUUYECKUX
MoJeNel U PUryp ¢ pasBepTKoil),
JIeMOHCTpALMOHHBIE YUEOHO-HATTIAHBIE TOCOOUS:
- KOMILIEKT TOPTPETOB 17151 OPOPMIICHUST KaOUHETA.
3.2. Ha(popmannoHHOEe 00CCNICYCHUE PeaTH3alNH TPOTPAMMbI
Jns  peamuzanvi mporpaMmbl - OMOnuoTeuHbli  poHa  0Opa3oBaTENbHOMN
OpraHM3ali YKOMIUIEKTOBAH MEYaTHBIMU W (WJM) JJICKTPOHHBIMM W3JAHUSMU,

PCKOMCHAOBAHHBLIMHA IJI MCIIOJIE30BaHUSA B O6pa30BaTeJ'IBHOM Iponccce.

3.2.1 OcHOBHbBIC IEYATHBIC H JICKTPOHHbIC H3IAHUSA

1. Maremaruka: anredpa U Havajla MaTeEMaTHYECKOrO aHAJIM3a, reoMeTpus. Anredpa u
Hayajla MareMmarudeckoro aHaimza. 10—11 kmaccel : Ga30BbId W yriayOJEHHBIHA
ypoBHU : yueOHuk / [1I. A. Amumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. —
11-e¢ u3n., crep. — Mocksa: IIpocsemenne, 2023, — 463 ¢. — ISBN 978-5-09-
107210-5. — TekcT : 3nexkTpoHHsbIi // JlaHb : 31EKTPOHHO-OMOIMOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/334391

2. Maremaruka: anreOpa U HaYaIa MaTeMaTHYeCKOro aHAIN3a, reOMETPHSI.
I'eomerpust: 10—11-i1 knaccsl: 6a30BbIiA 1 yrayOnéHHblil ypoBHH . yueOnuk / JI. C.
Aranacse, b. B. , K. C. [u gp.]. — 11-e u3a., crep. — Mocksa : IIpocsemieHue,
2023. — 287 ¢. — ISBN 978-5-09-103606-0. — TekcT : 3nekTpoHHbIH // JIaHb :

3NEKTPOHHO-0MOMMoTeHas cucrema. — URL: https://e.lanbook.com/book/334397
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3.2.2 JlonoJIHUTEIbHbIE HCTOYHUKH

1. boromonos, H. B. Tlpaktuyeckue 3aHATHs 1O MareMaTtuke B 2 4. Yacts 1 :
y4eOHOE mocoOue mis cpeaHero mnpodeccuoHaibHoro oobpazoBanus / H. B.
boromosnoB. — 11-¢ u3n., nepepad. u qon. — Mocksa : U3narensctBo FOpaiit, 2022.
— 326 ¢. — (ITpoeccuonanvHoe 0OpazoBaHue). — ISBN 978-5-534-08799-4,

2. boromonos, H. B. [Ilpaktuueckue 3aHATHsS MO MaTeMarWKe @ y4eOHOE

nocodue uis cpennero npodeccuonanbHoro oopaszosanus / H. B. boromonos. — 11-¢

u3n., nepepad. m gon. — Mocksa : M3marensctBo IOpaiit, 2024. — 571 ¢. —
(ITpopeccuonanvHoe oOpazoBanue). — ISBN 978-5-534-18419-8. — Tekcr:
anekTpoHHbId  //  OOpazoBarenbHass miargopma FOpaiit [caiit] — URL:

https://urait.ru/bcode/534966
3. Maremaruka: anreOpa M Hayajga MaTeMaTUYeCKOrO aHaiu3a, T€OMETPHS:
3aauHuK: - yued. mocoOue Juisl CTy. YUpekaAeHud cpen. npod. oOpaszoBanus/ M.U.

bammakos.- 3-¢ u3n. crep. - M.: M3narensckuii ueHtp «Axagemus», 2019.- 416¢

32


https://urait.ru/bcode/534966

4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB 0CBOCHHSI 001e00pa30BaTe/ILHOM

KonTposs u oOmeHka pe3yJibTaTOB

JTHCIHTIINHBI

OCBOCHHS  001Ie00pa3zoBaTeabHOM

AUCHUINIMHBI PACKPBIBAKOTCA YCPC3 TUCHUIUIMHAPHEBIC PC3YIIbTAThl, HAIIPABJICHHLIC

Ha (QopmupoBaHME OOMMX W MPOPECCHOHAIBHBIX KOMMNETCHLUMNA MO pas3aciam

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

Oomasi/npodeccuonanbHas Pa3zpen/Tema Tun OLIEHOYHBIX

KOMIIETEeHIIUSs MepOonpHusITUS

OK 01. Beibupare cmocoOwr | Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 II-o/c, | TectupoBanue

peLeHust 3amau | 1.5 IT-o/c, 1.6, 1.7. YcTHBIN 0npoc

npo¢heCCUOHATTbHON Temsr 2.1 -2.12, 2.1311-0/c, 2.14. MaremaTnuecKuil

nesitenbHOCTH TpuMeHuTenbHO | Temsl 3.1 - 3.4, 3.5I1-0/c, 3.6. JUKTAHT

K Pa3JIMYHBIM KOHTEKCTaM Temb1 4.1, 4.2, 4.311-0/c, 4.4. IIpencraBnenue
Temsr 5.1-5.4, 5.5 I1-0/c, 5.6 -5.9. pe3yJIbTaTOB

Tembi 6.1- 6.4, 6.51-0/c, 6.6 - 6.8,
6.9 T-o/c, 6.10.

NPaKTUYECKHX paboT
3amura

Tembr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, WHANBUAYAIBHBIX
7.16 IT-o/c, 7.17. MPOEKTOB
Tewmni 8.1, 8.2, 8.3I1-0/c, 8.4. KontponwsHas padora
Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4, Brimonnenue
9.5I1-0/c,9.6 -9.9. 3a7aHui
P10 IT-o/c IIPOMEXKYTOUHOMN
aTTeCTaluu
OK 02. UcnonszoBats | Tema 1.1, 1.2 II-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBPEMEHHBIE cpencrtsa | 1.5I1-o/c, 1.6, 1.7. YcTHBI 0npoc
MOUCKA, aHanmuza | Temb1 2.1 - 2.12, 2.1311-0/c, 2.14. MaremMaTU4eCKuit
51 untepnperanuu | Temer 3.1 - 3.4, 3.5T1-0/c, 3.6. IUKTaHT
uH(pOpPMAIUH, Temb1 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
u uHpopmaumonnsie | Temsr 5.1-5.4, 5.5 [1-o/c, 5.6 -5.9. pEe3yJIbTaTOB
TEXHOJIOTHH Tewmp1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, MPAaKTUIECKUX padoT
TUTSE BBITIOJIHEHHUS 3anau | 6.9 I1-o/c, 6.10. Samura
npodheCCUOHATTbHON Tembr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, WHANBUAYAITBHBIX
JesITeIbBHOCTH 7.16 I1-o/c, 7.17. MIPOEKTOB
Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4. KontponsHas padora
Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4, BrimonHenue
9.511-0/c,9.6 -9.9. 3a7aHui
P10 IT-o/c IIPOMEXKYTOUHOMN
aTTeCTaluu
OK 03. ITnanuposate | Tema 1.1, 1.2 TI-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
u peann3oBeiBaTh cobcTBeHHoe | 1.5 I1-o/c, 1.6, 1.7. Y cTHBIN 0npoc
npoeCCHOHATTBHOE Temsr 2.1 -2.12, 2.1311-0/c, 2.14. MaremaTHuecKuii
U  JuuHOCTHOe  paszButue, | Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6. JUKTAaHT
NPENIPUHUMATEIBCKYIO Temb1 4.1, 4.2, 4.311-0/c, 4.4. IIpencrasnenue
e TENIbHOCTD Tewmsr 5.1-5.4, 5.5 T1-0/c, 5.6 -5.9. pe3yabTaToOB

B mpodeccuoHambHON cdepe,
UCIIOJIb30BATh 3HAHUSI

Tembi 6.1- 6.4, 6.5-0/c, 6.6 - 6.8,
6.9 Tl-o/c, 6.10.

NPaKTUYECKHX paboT
3amura

no mpaBoBod u (urancosoit | Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, WHANBUAYAITBHBIX
rpamMoTHOCTH B  pasnuusbix | 7.16 I1-o/c, 7.17. MPOEKTOB
JKU3HEHHBIX CUTYaLHsAX Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. KontponsHas padora
Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4, BrimonHenue
9.5I1-0/c,9.6 -9.9. 3a7aHuil
P10 IT-o/c MTPOMEXKYTOUHOMN
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arreCTaluu

OK 04. Oddextusno | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | IIpencraBnenue
B3aMMOJIEHCTBOBATD 1.5IT-0/c, 1.6, 1.7. Pe3yJIbTaTOB
u paborate B kojutektuBe | Tembr 2.1 - 2,12, 2.1311-0/c, 2.14. MPAaKTUYECKUX padoT
U KOMaHe Tewmsr 3.1 - 3.4, 3.5I1-0/c, 3.6. 3ammuTa

Temb1 4.1, 4.2, 4 .311-0/c, 4.4. WHANBUAYAIBHBIX

Tembr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MIPOEKTOB

Tewmp1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,

6.9 I1-o/c, 6.10.

Temst 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15,

7.16 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.

Tems1 9.1, 9.2 TI-0/c, 9.3, 9.4,

9.5I1-0/c,9.6 -99.

P10 IT-o/c
OK 05. Ocymectiars yerayro | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | Tectuposanue
" nmucemennyto | 1.5I1-o/c, 1.6, 1.7. YcrHbli onpoc
KOMMYHHKALIUIO Tembr 2.1 -2.12, 2.1311-0/c, 2.14. MaremMaTU4eCKui
Ha rocymapctBeHHOM si3bike | Temnr 3.1 - 3.4, 3 .5I1-0/c, 3.6. JUKTAHT
Poccuiickoit Oeneparu | Tembr 4.1, 4.2, 4.311-o0/c, 4.4. IIpencraBnenue
¢ yuerom  ocobenHocreit | Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. Pe3yJIbTaToOB

COLIMAbHOIO U KYJbTYPHOIO
KOHTEKCTa

Tembi 6.1- 6.4, 6.5-0/c, 6.6 - 6.8,
6.9 T-o/c, 6.10.

NPaKTUYECKHX paboT
3amura

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, Egggxfg/ammﬂx
7.16 I1-o/c, 7.17.
Temer 8.1, 8.2, 8.31T-0/c, 8.4. DO PAOOTY
Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4, MPOMEKYTOUHOM
9.5I1-0/c,9.6 -9.9. aTTeCTalMH
P10 I1-o/c
OK 06. Iposisisite | Tema 1.1, 1.2IT1-o/c, 1.3, 1.4 Il-o/c, | YcrHbI# ompoc
rpaxknaHcko-narpuornueckyro | 1.5I1-o/c, 1.6, 1.7. IIpencraBnenue
no3uuuio,  aemoHctpuposath | Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. Pe3yJIbTaTOB
OCO3HaHHOE nosenenne | Temsr 3.1 - 3.4, 3.511-o/c, 3.6. NPaKTUYECKHX paboT
Ha ocHoBe TpamuuuoHHbIX | Tembr 4.1, 4.2, 4.311-0/c, 4.4. 3ammuTa
POCCHUNCKHX nyxosHo- | Temsr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. WHANBUAYAITBHBIX
HPaBCTBEHHBIX ueHHoctei, | Tembr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, MPOEKTOB
B ToM uucie ¢ yuerom | 6.9II-o/c, 6.10. Brinmonnenue
rapMOHM3ALUN Tembr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 3aJlaHuM
MEXXHALMOHAIbHBIX 7.16 I1-o/c, 7.17. MIPOMEXKYTOUHON
u meskpennruo3nbix | Temsr 8.1, 8.2, 8.311-0/c, 8.4. arTecTauuu
OTHOINEHUH, npuMensatb | Tembr 9.1, 9.2 T1-o/c, 9.3, 9.4,
CTaHapThl 9.5II-0/c, 9.6 -9.9.
AHTUKOPPYILIHOHHOTO P10 IT-o/c
MTOBEAEHUS
OK 07. CopneiicteoBath | Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COXPaHEHUIO okpy:xaromeit | 1.5IT-o/c, 1.6, 1.7. Y cTHBII onpoc
cpensl, pecypcocbepexennto, | Tembr 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTHuuecKuil
NPUMEHSI T 3HaHus | Temsl 3.1 - 3.4, 3.5I1-0/c, 3.6. JUKTAaHT
00 M3MEHEeHUH knumata, | Tembl 4.1, 4.2, 4 311-0/c, 4 .4. [IpencraBnenue
MIPUHLIUIIBI 6epexximBoro | Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pe3yJIbTaTOB
npousBoactea,  3pdexrusno | Temsr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, MPAaKTUIECKUX padoT
JeHCTBOBATD 6.9 I1-o/c, 6.10. 3ammura

B YPE3BBIYANHBIX CUTYaLUIX

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.

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

UHIUBUIYATbHBIX
MPOEKTOB
KonTponpHas pabora
BrinonseHue
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9.5I1-0/c,9.6 -9.9. 3a7aHui
P10 IT-o/c IIPOMEXKYTOUHOMN
aTTecTaluu
IIK 2.1 Ilnanuposate paborty | I1-o/c Tectuposanue
IIPOU3BOACTBEHHOIO YcTHBI 0npoc
MOApa3ACICHUS o MaremaTHuiecKuil
TEXHUYECKOMY OOCITY>KHBAHHIO JUKTaHT
U peMOHTy o0OpyaoBaHUs WnnusunyanpHas
MOJCTAHIMM U 3JIEKTPUYECKUX CaMOCTOSITEeNIbHAs
cerei pabora
IIpencrasnenue
pe3yJIbTaTOB

NPaKTUYECKHX paboT
KonTponpHas pabora
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