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1. IosicHuTEILHAA 3aIUCKA

PabGouas mporpamma oOmieoOpa3zoBarenbHoit  yueOHor aucnurumnabel - OJII1.01
«Marematukay npenHazHadeHa s uzydyenus mareMatuku B OI'BIIOY «TKCT», peanuzyromieit
o0pa3oBaTeNbHYIO NIPOTrpaMMy CpeAHEro oOuiero oopa3oBaHus B Mpejeaax OCBOSHUS OCHOBHOM
npodeccuonaibHOl obOpazoBarenbHoi mporpammbl CIIO (OITOIT CITIO) na 6a3e OCHOBHOTO
oOmiero o0pazoBaHusi MpPU TOJATOTOBKE  KBAIM(UIHUPOBAHHBIX PaOOUMX, CIyXKallUX IO
npodeccun (ITIIKPC) mo mpodeccun 08.01.28 «Mactep OTHENOYHBIX, CTPOUTEIBHBIX U
JICKOPATUBHBIX paboT».

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpemgnero oOmiero
00pa3oBaHus, NPEABIBISEMBIX K CTPYKTYpE, CONEPKAHHUIO U pe3yabTaTaM OCBOCHUS y4eOHOM
TUCIUILIMHBEI «MaTteMaTukay.

Copepxanne paboueili mnporpamMmbl «MaTemMaTHKa» HaMpaBICHO Ha JOCTHKECHUE
CIIEYIOIIUX IIeNIeH:

. dbopMUpOBaHUE MPEACTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX
(dakTopax CTAHOBJICHHUS MAaTEMATHKH;

. dbopmupoBaHre |y OOy4YaIOMIMXCS  JIOTHYECKOTO,  aIrOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS,

. dbopMUpOBaHHE YMEHWI TPUMCHATH IIOJYYCHHBIC 3HAHUS TIPH PEIICHUH
pa3IMYHBIX 33]a4;

. dbopMupoBaHUE TPEACTABICHUI O MaTeMaTHKe KaK YacTh OOIIedenoBedecKOon
KYJIbTYpPbI, YHUBEPCATbHOM $S3bIKE HAyKH, TO3BOJISAIONIEM OIMCHIBATH W H3y4aTh pEabHBIE
MIPOLIECCHI U SIBJICHHUSI.

B pabouyio mporpammy BKJIIOUEHO COJEp’KaHHE, HANpaBlIeHHOE Ha (OPMHpPOBAHUE Y
CTYJICHTOB OOIIUX KOMITETCHIINH, HeoOX0oauMbIX Jijisi kadecTBeHHOTO ocBoeHus OITOIT CIIO na
0aze OCHOBHOTO OOIIEro o00pa3oBaHUsI C TIOJYYEHHEM CpPEIHEro OOIIero o00pa3oBaHUS;
IIPOrpaMMBbI MOATOTOBKH clieuanucToB cpeaHero 3seHa [IICC3.

Pabouass mporpamma y4eOHON aucuMmuiuHbel «MaTemaTukay BKJIIOYAeT B ceOsl coJepKaHue
yueOHOro MaTepuaa, MociaeI0BaTeIbHOCTh €r0 U3YUEeHHUS, pacipe/ieieHne Y1eOHbIX 4acoB, BUIbI
CaMOCTOSITENIbHBIX pa0OT, YUUTHIBAs ClelU(UKY MPOrpaMM MOATOTOBKHM KBaTU(UIIUPOBAHHBIX
pabounx, ciyxamux 1o npodeccun (IIIIKPC) mo npodeccun 08.01.28 «Mactep OTAENOYHBIX,
CTPOUTENBHBIX U JEKOPATUBHBIX pabOT».

PaGouass mporpamma 001meoOpa3oBaTebHON Yy4eOHOW AMCIUIUIMHBI «MaTeMaTuKay MOXKET
UCTIONIB30BAaThCS  APYTUMH  TPOQECCHOHATIBHBIMA  O0pa30BaTEIbHBIMU  OpPTaHU3AIUSIMH,
peAM3YIONUMH  00pa30BaTEBbHYIO MPOTrpaMMy CPEeIHEro o0Imero oOpa3oBaHMs B Tpejenax
ocsoerusi OITOIT CITO na 6a3e ocHOBHOTO 001IeT0 0Opa3zoBanus no crueruanbHocTH 08.01.28
«Macrep OT/AEeTOYHBIX, CTPOUTEIBHBIX U IEKOPATUBHEIX PadOT».



2. O0masi XapaKkTepucTUKa y4eOHO# M CUUIIHHbI
OII1.01 «MartemaTuka.

«Matematukay sBisieTcsl (yHIaMEHTAIbHON 001e00pa3oBaTeNbHON MUCHUIUIMHONW CO
CIIOKMBUIMMCS ~ yCTOWYMBBIM  COAEp)KaHMEM M OOmMMU TpeOOBaHMSIMH K IOJITOTOBKE
oOyyJarouuxcs.

B npodeccuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3aIusIX, peaTn3yIoLX
00pa3oBaTeNbHYIO MPOTpaMMy CpeHero ooIiero oopazosanus B npeaenax ocsoenust OITOIT CIIO
Ha 0a3e OCHOBHOro o01ero odpazoBaHus, U3YYCHHE MAaTEMaTHUKH MMEET CBOM OCOOCHHOCTH B
3aBHCUMOCTH OT Mpoduis npodeccuoHalIbHOT0 00pa30BaHMUs.

[Tpu ocBoenun crenuanpbHocTed CIIO TexHmueckoro mpodmiis mpodecCHOHATBHOTO
o0pa3oBaHUs MaTeMaTHKa U3ydaeTcs 0ojee yriryOJleHHO, Kak npoduibpHas ydeOHas TUCIUILTIHA,
YUUTBIBAIONIAS CHIEU(PHUKY OCBaMBaeMbIX POGECCUI MITH CTICIIUATEHOCTEH.

OTO BBIpaXaeTcss B COJACpX)aHUM OOy4YEHHs, KOJMYECTBE YacOB, BBLICISEMBIX Ha HU3yYCHHE
OTIENbHBIX TEM IMPOrpaMMbl, TIIyOMHE HX OCBOECHUS CTyJEHTaMH, OOBEME U XapakTepe
MPAKTUYECKUX 3aHSATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO0mue 1en U3y4eHUs MAaTeMaTUKU TPAAMIMOHHO pealu3yloTcs B  YeThIPeX
HaIpPaBIICHUSX
1) oO1iee mpencraBieHne 00 UAESX U METO/IaX MAaTEMaTHKU;

2) MHTEIJIEKTYaJIbHOE Pa3BUTHE;
3) oBiaeHHEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMU U YMEHUSIMH;
4) BocuTaTEeNLHOE BO3/ICHCTBUE.

[Mpodpunuzanus 1enell MaTeMaTHYECKOTO OOpa3oOBaHHS OTpakaeTcsi Ha BBIOOpE
IPUOPUTETOB B OpraHU3alMU yuyeOHOM JesITeabHOCTH oOyuatomuxcs. i TeXHU4ecKoro npoduis
npodeccHOHaIBLHOrO 00pa30BaHMUs BBIOOP IIeJei cMellaeTcss B IMparMaTHdeckoM HarpaBlIEHUH,
peycMaTpUBAIOIIEM YCHIIEHHE U pacIlMpeHue MPUKIAJHOIO XapakTepa U3y4eHUs MaTeMaTHKH,
IPEUMYIIECTBEHHONH OPUEHTAIMH Ha aJTOPUTMHUECKUI CTUIIb TO3HABATEIbHOM JIESITeIbHOCTH.
WN3yuenne wmaremaTuku Kak TpoQuiIbHOM oO0Ieo0pa3oBaTenbHON y4eOHOW JTUCIMIUIAHEI,
yuuThIBatOmie cnenuduky ocBamBaeMmbIxX cryaeHTamMmu 1o npodeccuu 08.01.28 «Mactep
OTJIETIOYHBIX, CTPOUTENBHBIX U JEKOPATUBHBIX paboT», oOecneunBaeTcs:

e BBHIOOPOM Pa3IMYHBIX MOJIXO0B K BBEJCHUIO OCHOBHBIX MOHATHUH;

e (opMuUpOBaHMEM CHUCTEMbl Y4YE€OHBIX 3aJaHui, obOecrneuynBaOUMX APPEKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

e oOorameHueM CIeKTpa CTHIIeH ydeOHOU JesITeIbHOCTH 3a CYET COIVIACOBAHUS C BEAYLIUMHU
JeSITeIbHOCTHBIMH XapaKTepUCTUKaMH BbIOpaHHOW mpodeccun / CIennalbHOCTH.

[TpodunpHas cocTaBisIONIas OTPaXKaeTcsi B TPEOOBAHUAX K OJTOTOBKE OOYYAIONINXCS B YACTH:

* o0mIel CUCTeMBl 3HAHUU: COJIepKaTelbHbIe TPUMEPHI UCIOIL30BAHUS MAaTEMATHUECKUX UACH U
METOJIOB B MPOECCHOHATHHON AESITETbHOCTH;

* YMEHHI: pa3inure B YpOBHE TPEOOBAHUH K CIIO)KHOCTH MTPUMEHSEMBIX aJITOPUTMOB;

* IPAKTUYECKOTO MCITOJIb30BaHMS IPUOOPETEHHBIX 3HAHUIA U YMEHUH: HHIUBHUIYaJIbHOTO Y4€OHOTO
OTIBITA B TIOCTPOCHUN MaTeMaTHYECKHX MOJIEIICH, BBITIOJTHEHUH UCCIIE0BATEIbCKUAX MTPOSKTOB.
Takum oOpa3om, peanu3anus coJepKaHusl y4eOHOU TUCIUIUIMHBI OPUEHTHPYET HA TIPUOPUTETHYIO
pOJIb  TMPOIECCYalIbHBIX  XapaKTePUCTUK  Y4eOHOW paboThl, 3aBHUCSIIMX OT  Mpoduis
HpO(I)eCCI/IOHaJIBHOI‘O 06pa3OBaHI/ISI, MOJIYUYCHUA OIlbITa HNCITOJIb30BaHUA MareMaTukKun B
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COJepXKATeNbHbIX M MPOPECCHOHATBHO 3HAUYMMBIX CUTYalMsX 10 CPaBHEHUIO C (hopMajbHO-
YPOBHEBBIMH PE3YyJIbTATUBHBIMU XapAKTEPUCTUKAMU O0y4EHUSI.

Conepxanue  y4eOHOM  AMCLUMIUIMHBI  pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMU
coJiepKaTeIbHBIMU JIMHUAMHU 00Y4YEHUSI MaTeMaTHKe:

e anreOpanyeckasl JIMHUS, BKJIIOYAIONIAs CUCTEMAaTH3ALUIO CBEJACHUH O YHCIaX; U3y4eHUE
HOBBIX M 0000IIEHHE paHee M3YYEeHHBIX Onepaiuii (Bo3BeleHHE B CTENEHb, U3BIICUCHUE
KOpHS, JIorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U OOpaTHbIE K HUM),
U3y4eHHE HOBBIX BHJOB YHCIOBBIX BBIPAXKCHHH U (QOPMYIN; COBEPIICHCTBOBAHUE
IIPAKTUYECKUX HABBIKOB U BEIYUCIUTEIBHOU KYJIBTYPbI, PACHLIMPEHUE U COBEPILIEHCTBOBAHUE
asireOpanyeckoro ammapara, cOpMUPOBAaHHOI'O B OCHOBHOM IIKOJE, U €0 NPUMEHEHUE K
PELICHUI0 MaTEMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

e TEOPETUKO-(QYHKIMOHANbHAs JIMHUS, BKJIKOYAOLIas CUCTEMAaTH3allMI0 U PpacIIupeHue
CBeICHUI O (YHKIHUAX, COBEPUICHCTBOBaHWE TpadUYeCKUX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJICSIMH M METOJAAMH MaTeMaTHYECKOro aHaln3a B 00beMe, MO3BOJISIOIIEM
UCCIIEIOBaTh dJJEMEHTapHble (YHKIMM W pemiath MPOCTEHUIINE TI'eOMETPHYECKHE,
(duznueckue u Ipyrue NpukiajaHble 3a1auu;

e JIMHMS YPaBHCHHMM M HEPAaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHHMH U HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJEJel, mepecekaromascs ¢ anrebpauyeckol U  TEOPETHKO-
(GYHKLIMOHAIBHON JMHUAMHU U BKJIIOYAIONIAs Pa3BUTUE U COBEPLICHCTBOBAHHWE TEXHUKH
areOpanyeckux MpeoOpa3oBaHUN JJsl pEleHUs YypaBHEHUH, HEPAaBEHCTB U CUCTEM;
(dbopMHpoBaHHE CIOCOOHOCTU CTPOUTh M HCCIEAOBaTh HPOCTEHIIME MaTeMaTHYecKHe
MOJIEJIV IIPU PEUICHUH MPUKIAIHBIX 3a/1a4, 337]a4 U3 CMEKHBIX U CIIEHUAIbHbIX JUCIUIUIVH;

e TEOMETPUYECKas JIMHUSA, BKIIOYAOIIAs HAIIIIHBIE IIPEICTABICHUS O MPOCTPAHCTBEHHBIX
¢urypax M H3y4eHHE HUX CBOMCTB, (OPMHpPOBAHHE U pPA3BUTHE IPOCTPAHCTBEHHOIO
BOOOpa)KE€HUS, Pa3BUTHE CIOCOOOB T€OMETPUYECKHUX M3MEPEHUH, KOOPAWHATHOTO U
BEKTOPHOI'O METOJOB ISl PELICHUs MATEMATUYECKUX U NIPUKIIAIHBIX 3a/1a4;

e CTOXAacTMYeCKas JIMHUS, OCHOBaHHas Ha pPa3BUTMM KOMOMHATOPHBIX  YMEHHH,
IIPECTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYXKAIOLIErO MUpa.

B TemarnueckoM IuIaHe mporpamMMbl y4eOHBIH MaTepual MpeiacTaBleH B ¢opme
YepeNyIoIerocst pa3BepThIBAHUS OCHOBHBIX  COJEP)KATENIbHBIX JIMHUM  (anredpandeckoil,
TEOPETUKO-(PYHKIIMOHAIBHOM, YpaBHEHUI U HEPABEHCTB, FEOMETPUUECKOM, CTOXaCTHUECKOM), UTO
MO3BOJISIET THUOKO HCIONB30BaTh HMX PACMOJIOKEHHE W B3aHUMOCBS3b, COCTaBIATH pabOUMid
KaJICHJIapHBIN TUIaH, O-pa3HOMY depeays yueOHble TeMbl (TJ1aBbl yueOHMKA), YIUTHIBas NpOopuiIb
npodeccuoHaIbHOTO 00pa3zoBanms, crenuduky ocBamBaemoil mpodeccun 08.01.25 «Macrtep
OTJIEJIOYHBIX, CTPOUTENBHBIX U JIEKOPATHBHBIX PadOT», TIyOWHY M3ydeHHs] MaTepHalia, YpPOBEHb
MOJITOTOBKH CTYACHTOB IO MPEIMETY.

[Tpensaraemplie B TEMaTHYECKOM IUIaHE 00BEMbI YU€OHOTO BPEMEHHU Ha U3yYeHHE OHOMN

U TOM YK€ TEeMbI pEKOMEH,IyeTCs UCIIOIb30BATh IS BHITIOJIHEHUS Pa3IMYHbIX yueOHbIX 3a1aHui. Tem
CaMbIM pa3nuyusi B TPEOOBAaHUAX K pe3yibTaTaM OOy4YEHHUs MPOSIBATCS B YPOBHE HABBIKOB IIO
PELICHMIO 3a/1a4 U OIBITE CaMOCTOSTENbHOM paboThI.
N3yuenne oOmieoOpazoBaTenbHON  Yy4eOHOW  AWCIHUIUIMHBI  «MareMmaTtuka» 3aBepIiacTcs
MOJIBEICHUEM HUTOroB B (hOopMe SK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTeCTallud CTYAECHTOB B
nporecce ocBoeHus: ocHoBHou OIIOIT CIIO ¢ momydenwem cpeaHero oOmiero oOpa3oBaHHS
(IIIKPC).






3. MecTo y4yeOHOIl TMCHUIIUHBI B Y4eOHOM IJIaHe.

VYueOHass mucrumuiiHa «MaTemMaThKa» SIBISIETCS YYeOHBIM TMPEAMETOM 00s3aTeNbHOM
npeaMeTHou oomactu «Matematuka u uapopmarukay OI'OC cpeanero obiero oopa3oBaHusl.

B npodeccuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3aIusIX, peaTn3yIoLX
00pa3oBaTeNbHYIO MPOTpaMMy CpeiHero ooIero oopazoBanus B npenenax ocsoenus OITOIT CITO
Ha 0aze OCHOBHOro obmiero oOpa3oBaHMs, yuyeOHas nucuuIuiMHa «MareMaTHKa» H3ydaercs B
obmeobOpazoBarenbHoM 1ukie ydeOHoro turana OIIOIT CIIO Ha 6a3e OCHOBHOrO 0OIIIEro
o0Opa3oBaHUs C MOy4eHHEeM cpeaHero odmiero oopazosanus (ITTIKPC).

B yueOnpix mmanax IIIIKPC yueGnast aucuumruinHa «MaTemaTtuka» BXOIHT B COCTaB
o0mmx 00meo0pa3oBaTeNbHBIX YU4E€OHBIX JUCHUIUIMH, (OPMHPYEMBIX M3 00s3aTEIbHBIX
npenMeTHeix obmacteit ®I'OC cpemnero obmero obpaszoBanusi, misg npodeccuit CIIO wnm
cnenuansHocteit CI1O cooTBeTcTBYMOIIETr0 NMpoduiis MpodeccnoHalIbHOTO 00pa30BaHMSL.

1.2.1. I[InanupyemMble pe3yibTaThl 0CBOEHUsI 0011e00pa30BaTeIbHOM
aacHUILIHHBI BcooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

MnhaHupyembie pe3ynbraTtbl 06yyeHUsn
O6wume
Obwue AucumMnanHapHble
KOMMeTeHLuuun
OK 01. BbibupaTb B yactn Tpy4oBOro BOCNUTAHMUA: -BN1IafeTb meTogamm
cnocobblpelweHns | -roTOBHOCTb K TpyAdy, OCO3HaHWe | AOKa3aTenbCTB, a/JroOpUTMamm
3ajau LEHHOCTM MacTepcTBa, Tpyaontobue; peweHns  3agay;  ymeHue
NPo¢peccMoHaNbHO | -TOTOBHOCTb K aKTUBHOM AeATeNIbHOCTM | GOpPMYIMPOBaTb onpeaeneHus,
" peatenbHOCTU TEXHONOTMYECKON U COLMANbHOW | aKCMOMDbI n Teopembl,
NPUMEHUTENbHO HanpaB/IEHHOCTH, CNOCOBHOCTb | MPUMEHATb  UX, NPOBOAMUTb
K Pa3/IMYyHbIM MHULMNPOBATb, naaHMpPoOBaTb N | AOKasaTeNbHble paccyKaeHunA B
KOHTEKCTam CaMOCTOATE/IbHO  BbINOMHATL TaKylo | XoA4e pelleHuA 3a4ay;
AEeATeNbHOCTb; - yMeTb onepuposaTb
-MHTEpeC K pas3nuyHbim chepam | MOHATUAMM: CTeneHb YUCAa,
npodeccnMoHanbHOM AeATENbHOCTY, norapudm  yucna;  ymeHue
OBnageHue YHUBEPCANbHBLIMM | BbINONAHATD BblYMCIEHME
y4ebHbIMM NMO3HaBATE/IbHbIMMK | 3HAaYeHUN M npeobpasoBaHuA
nencTBnuamu: BblpaXK€HUN CO CTEMEHAMU W
a) 6a3oBble IorMYecKme AencTBus: norapudmamu,
-camocToATenbHO ¢dopmyanposatb U | nNpeobpasoBaHuA ApobHo-
aKTyann3mMpoBaTb npobnemy, | pauMOHaNbHbIX BblpaXKeHUN;
paccmaTpuBaTb €e BCECTOPOHHE; -yMeTb onepupoBaTb
-yCTaHaBAMBaATb CYLLECTBEHHbIN | NOHATUAMW:  pPaLMOHA/NbHbIE,
NPU3HAK  WAM  OCHOBaHMA  ANA | MPPALMOHANbHbIE,
CpaBHeHwuA, Knaccudpukaumm M | NOKasaTesbHble, CTENEHHbIE,
0606LeHuns; norapunommnyeckue,
-onpepenatb  UenM  AeaTeNbHOCTU, | TPUTOHOMETPUYECKUNe
3a4aBaTb NapamMeTpbl U KPUTEPUM UX | YPABHEHUA U HepaBEHCTBA, MX
[OCTUNKEHWUSA; CUCTEMDI;
- BbIABNATb 3aKOHOMEPHOCTH n | -ymetb onepupoBaTb
NPOTUBOPEYMA B PACCMATPUBAEMbIX | MOHATUAMM: byHKUMA,
ABNEHUAX; HenpepbIBHaA byHKUMA,
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- BHOCUTb KOPPEKTUBDLI B AEATE/IBHOCTD,
OLUEeHNnBATb COOTBETCTBME PE3Y/ILTATOB
uenam, oueHnBatTb PUCKU I'IOCI'Ie,CI,CTBM[;i
AeATENbHOCTH,

. pasBMBaTb KpeaTMBHOE MbllL/IeHMEe
NPW PeLIeHNN }KU3HEHHbIX Npobaem
6)6a3oBble nccnegoBaTesibCcKue
\nencrems:

- BNafeTb HaBblKaMM y4yebHo-
MccNefoBaTeNbCKOM U MPOEKTHOM

0eATeNIbHOCTM, HaBblKaMK paspeLleHns
npob6nem;
- BbIABNATb
CBA3N U
BbIABMIaTb

NPUYNHHO-CNEeACTBEHHbIE
aKTyanusMpoBaTb  3agauvy,
rmnoTesy ee pelleHus,
HaxoAnTb apryMeHTbl ans
JOKa3aTeNbCTBa CBOMX YTBEPXKAEHUN,
3a4aBaTb NapaMeTpbl U KpuTepuu
pelleHuns;

- aHaNn3MpoBaTb MOJIyYEHHbIE B XO4e
pelleHuns 3a4a4un pesynbTaThl,
KPUTUYECKN OLLeHMBATb nx
1JOCTOBEPHOCTD, NPOrHO3npPoBaThb
NU3MEHEHMEe B HOBbIX YC/IOBUAX;

-yMETb nepeHocuTb 3HaHuS B
Nno3HaBaTe/IbHYI0O U MPaKTUYECKYIO
06/1aCTU KU3HEAEATENBHOCTH;

-YMETb  MHTErpMpoBaTb 3HaHUA U3
pas3HbIX NpeaMeTHbIXx obnactei;

- BblABMraTb HOBble wMaew, npeanaratb
OpPUIrMHaNbHbIE NOAXOAbIUN PeLUeHuUs;

M CNoCOBHOCTb WX MCMO/Ab30BaHUA B
nosHaBaTe/IbHOM 7 coumanbHowm
NpaKkTUKe

npou3BogHan, nepBoobpasHas,
onpeaeneHHbln NHTErpan;
ymeHue HaxoAuTb
NPOM3BOAHbIE  31EMEHTAPHbIX
OYHKUNIA, ncnonbsysa
CNpaBOYHble maTepuanbl;
nccnepoBatb B MPOCTEMLLMX
cnyyanx byHKUMM Ha
MOHOTOHHOCTb, Haxo4uTb
HanbonbluMe M HaMmeHblKne
3HaYeHUA YHKUMIA; CTPOUTb
rpadpuKkm MHOro4YNeHOB c
MCMONb30BaHMEM annapara
MaTeMaTU4YecKoro aHanu3a;
NPUMEHATb NPOM3BOAHYIO NpPU
peweHnn 33434 Ha ABUXKEHMUE;
pewaTb NPaKTUKO-
OpPMEHTUPOBaAHHbIE 3a4ayn Ha
HanbonbluMe W HaMmeHblKne
3HAYeHWA, Ha  HaxoXAaeHue
NyTWU, CKOPOCTU N YCKOPEHMUS;
-yMeTb onepupoBaTb
NOHATUAMM: paLMOHabHaA
byHKUmMA, nokasaTtesibHas
dYHKUMA, cTeneHHaa GyHKUMS,
norapuémmnyeckaa  pyHKuUmA,
TPUTOHOMETPUYECKME
dYHKUMMK, 06paTHble GYHKLUWUK;
yMeHWe  CTpouTb  rpadumku
N3YYEHHbIX OYHKUMIA,
MCMONb30BaTb FPaduKM  npu
N3y4eHUn npoueccos n
3aBUCMMOCTEN, NPU peLleHnn
3ala4 M3  Apyrux  y4ebHbIx
npeameToB M 33gady  u3
peanbHON KWM3HW; BbIpPaAXKaTb
dopmynamu 3aBUCUMOCTH
MeXay BeNNYMHaMu;

-yMeTb  pelwaTb  TeKCTOBble
3a/la4yM pasHbIX TMMOB (B TOM
yucne Ha NPOUEHTbI, AOAN WU
YyacTu, Ha ABuxKeHue, pabory,
CTOMMOCTb TOBAapoOB W YCAYT,

Hanoru, 3agaun wu3 obnactu
ynpaBaeHus JNINYHBIMM n
CEMENHbIMMN dUHaHCcammn);
COCTaBAATb BblparkeHus,

YpaBHEHUA, HEPABEHCTBA U UX
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CnCtembl Mo yCnoBuUKO 3a4auy,

nccnenoBaTtb nony4yeHHoe
pelleHne Z OLUEeHMBaTb
npasgonoaobHOCTb
pe3yNbTaTos;

-yMeTb onepuposaTb
MOHATUAMM: cpenHee

apudmeTmyeckoe,  meamaHa,
Hanbonblee M HaumeHbluee
3HayeHuA, pasmax, gucnepcums,
CTaHZapTHoe OTK/IOHEHMe
yucnoBoro Habopa; ymeHwue
N3BNEKATb, WHTEpPNpPeTMpoBaTb
MHPOpPMaUMIO,

npeacraBneHHyo B Tabauuax,
Ha Auarpammax, rpadukax,

OTparkalolLyto CBOWCTBA
peasibHbIX npoteccos n
ABNIEHUN; npeacTaBnATb
MHPOPMALMIO C  MOMOLLbLIO
Tabany, " avarpamm;

nccnepoBaTb  CTaTUCTUYECKMe
JaHHble, B TOM uyucne ¢
npMMeHeHnem  rpaduyeckmx
MeTOZLOB W 3/IeKTPOHHbIX

CpeAacTs;
- ymeTb onepupoBaTb
NOHATUAMM: CAYYaAHbBIN ONbIT U
cnyyamHoe cobbiTue,
BEPOATHOCTb CAy4YanHoro
cobbITUA; YMEHME BbIMUCAATD
BEPOATHOCTb C

MCNONb30BaHMEM rpadUUecKmx
MeToA,0B; NPUMEHATb GOopPMY bl
CNOXEHUA U YMHOMeHUA
BEPOATHOCTEN,

KOMOWHATOpHble  ¢aKTbl MU
dopmynbl Npu pelleHnmn 3a4ay;

OLEeHMBaTb BEPOATHOCTU
peanbHbIX cobbITni;
3HAKOMCTBO CO C/ly4aWHbIMM
BE/IMYMHAMMU; ymeHue
NpUBOAUTb npumepsl

NPOABNEHNA 3aKoHa 60/bLUMX
yncen B MNPUPOOHLIX MU
06LLEeCTBEHHbIX ABNEHUSAX;

-yMeTb onepupoBaTb
MOHATUAMM: TOYKA, nNpaAmas,
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NNOCKOCTb, NPOCTPAHCTBO,

ABYrPaHHbIN yron,
CKpelmBalowmecs  npamble,
napannenbHocTb Z

nepneHAMKYNAPHOCTb NPAMBbIX
M NNOCKOCTEW, Yron MmMexay

NPAMbIMMU, yron mexay
NPAMON M NJOCKOCTbO, Yyron
Mexay NIOCKOCTAMM,

paccTosiHMe OT TOYKM 40
NIOCKOCTU, PACcCTOHME MEXAY
NPAMbIMW, PACCTOAHUE MEXKAY
NIOCKOCTAMMU; ymeHue
MCMONb30BaTb MPU  peLleHUmn
334a4 WM3y4yeHHble GaKTbl U
Teopembl NAAHUMETPUN;
YMEHWe OLeHMBaTb pasmepbl
0OBEKTOB OKPYXKaKLLEro Mmpa;

-yMeTb onepupoBaTb
NMOHATUSAMMU:  MHOTOTPAHHMUK,
CeYEeHMEe MHOrorpaHHMKa, Kyb,
napannenenvnen, npusma,
nupamuaa, durypa 7
NOBEepPXHOCTb BpalLeHus,

UMAMHAP, KOHYC, wap, cdepa,
ceyeHns ourypbl BpaLLEHUS,

MNOCKOCTb, Kacatouiancs
chepbl, UMAMHAPA, KOHYCa,
naowaab NOBEPXHOCTH

nMpaMmugbl, NPU3Mbl, KOHYCa,
UMAnHApa, naowaap codepbl,
obbem Kyba, npAMOYrosibHOro
napannenenunesa,

nupamngbl, npu3Mmbl,
UMAWHAPA, KOHyca, Wapa;
yMeHue n3obparkaTb
MHOTOrPaHHUKM Z
MOBEPXHOCTU BpaLLEHUA, UX
ceyeHuA OT PYKWU, C MOMOLLbIO
YepTeXKHbIX WMHCTPYMEHTOB MU
3N1EKTPOHHbIX CPeACTB; YMeHMe
pacno3HaBaTb CUMMMETPUIO B

NPOCTPAHCTBE; yMmeHue
pacnosHaBaTb npaBu/ibHble
MHOTOTPaHHUKK; yMeTb
onepupoBaTb NOHATUAMM:
OBUXKEHME B MNPOCTPAHCTBE,
noao6Hble burypbl B
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MPOCTPAHCTBE; WMCMONb30BaTb
OTHOLLEeHMeE naowaaen
nosepxHocTer u obbemos

nofo6HbIX dUryp Npu peleHnn
3ajav;

-yMeTb BbIYNCNATD
reomeTpuyeckme  BEe/IUUYUHDI
(annHa, yron, naowaasp,
obbem, naowanb
NoBEpPXHOCTH), ncnosb3ays
N3y4YeHHble dopmynbl n
MeToAbl;

-yMeTb onepupoBaTb
NOHATUAMM:  NPAMOYro/abHan
cuctema KOOpAWHaT,
KOOPAWHATbl TOYKWU, BEKTOP,
KOOPAWNHATbI BEKTOpa,
CKanapHoe npou3BeAeHue,
Yyron mexKay BeKTopamu, Cymma
BEKTOPOB, npousseaeHune

BEKTOPA Ha YMCNO; HAXO4UTb C
NMOMOLLbIO U3YYEHHbIX GOpPMY
KOOpAWNHATbI cepeaunHbl
OTpe3Ka, pacCcTofAHWE Mexay
OBYMA TOYKaMU;

-ymeTb BbIbMpaTh NoaxoaALniA

N3YyYEHHbI MeTon, ana
peweHuns 3a4aun,
pacno3sHaBaTb

matematuyeckme  ¢GakTbl U
MmaTemaTuyeckue MmMoaenu B

NPUPOAHbLIX U O0BLWECTBEHHbIX
ABNIEHUAX, B UCKYCCTBE; YMEHME
npuBOAMUTL npumepsl
MaTeMaTUYECKUX OTKPbITU
poCCcUICKOM " MUPOBOW
MaTEMATUUYECKON HayKun

OK 02.
Ucnonb3osBaTb
COBpEeMEeHHble
cpeacTBa NOMUCKa,
aHaun3a u
MHTepnpeTaunm
MHPOpMaLMHK, U
MHPOPMALMOHHbIE
TexHonornm ansa
BbINONHEHMA 33434
npo¢eccmoHanbHO

B o0b6nactmh  LEHHOCTM  Hay4yHOro
No3HaHMA:

-cOpPMMPOBAHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOWEIO  COBPEMEHHOMY
YPOBHI0 pa3BUTUSA HayKu Z
obLecTBeHHOM NPaKTUKMK,

OCHOBAHHOTO Ha [Amanore KynabTyp,
CNocobCTBYIOWEr0 OCO3HAHUIO CBOEro
MeCTa B NOMKY/NIbTYPHOM MUPE;

-COBEPLUEHCTBOBAHNE  S3bIKOBOW MU
YyUTaTeNIbCKOWM KyNbTypbl KaK cpeactsa

-yMeTb onepuposaTb
NOHATUAMMK:  paLMOHaNbHas
GyHKUMSA,

nokasaTe/ibHaA bYHKLMA,
cTeneHHas bYHKLMA,
norapuommnyeckas PpyHKUUA,
TPUrOHOMETPUYECKMe
bYHKLMN, obpaTtHble
OYHKLMN;  yMEHMe CTPoUTb

rpadunKmn n3yyeHHbIX GYHKLUMNA,
ncnonb3oBaTb rpaduKkmM npu
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" AesaTenbHoCTH

B3aMMOZENCTBUA MeXay 4bMU U
NO3HaHUA MUP3;
-0CO3HaHWe LLeHHOCTH
AeATeNbHOCTH, rOTOBHOCTb
OCyLLEeCTBNATb NPOEKTHYHO Z
nccnenoBaTeNbCKyto [eATeNbHOCTb
MHANBUAYANBbHO U B rpynne.
OBnageHue YHUBEpCabHbIMK
y4ebHbIMK no3HaBaTe/IbHbIMU
AencTBnuammn:

B) paboTa c MHbopmaumen:

-BNafeTb  HaBblKaMu nonyyeHun
MHPOPMALUM U3 UCTOYHWUKOB Pa3HbIX
TUNOB, CAMOCTOATE/IbHO OCYLLECTBNATD
MOWUCK, aHanu3, cucTemaTusauuio U

Hay4HOM

NHTepnpeTaLmto MHPopMauum
PasNNYHbIX BMA0B n dopm
npeacTaBieHus;

-C034aBaTb TEKCTbl B Pas3/IMYHbIX
dopmatax C Y4YETOM Ha3HaYeHus

MHOOPMALMM U LENEBON ayaAnTOpUN,
BbIbupasn ONTMMAJIbHYO dopmy
npeAcTaBNeHUA U BU3yanum3auum;
-OUEeHMBATb [OCTOBEPHOCTD,
NEermTUMHOCTb  MHbOpMauun,  ee
COOTBETCTBME MPABOBLIM U MOPA/IbHO-
3TUYECKMM HOPMaM;

-MCNONb30BaThb cpeacTtsa
NHPOPMALMOHHbIX n
KOMMYHWKALMOHHbIX TEXHOMOMNN B

pelweHumn KOTHUTUBHbIX,
KOMMYHMKaTUBHbIX n
OPraHM3aUMOHHbIX 3afay C
cobnogeHnem TpeboBaHui
3ProHOMMKM, TEXHUKM Be3onacHoCTH,
TMrneHbl, pecypcocbepexeHus,

NPaBOBbIX M 3TUYECKUX HOPM, HOPM
nHdopmaLlMoHHOM Be3onacHoCcTy;
-BNafeTb HaBblKaMW pacno3HaBaHUA U

3aWMThl MHbOpMaLmK,
MHPOPMALMOHHOM 6e3onacHocTH
JIMYHOCTH

n3y4yeHumn npoueccos n
3aBMCMMOCTEN, NPU PeLIeHUN
33434 M3  gpyrux  y4ebHbIx
npegmeToB M 3agady w3
peanbHOW KM3HW; BblpaKaTb
dopmynamum 3aBMCMMOCTH
MeXaY BENMUYNHAMMU;

-yMeTb onepuposaTb
NOHATUAMM: TOXAEeCTBO,
TOXAECTBEHHOE
npeobpasoBaHune, ypaBHeHME,
HepaBeHCTBO, cuctema
YPaBHEHUIA U  HEPaBEHCTB,
PaBHOCUNbHOCTb YPABHEHUMN,
HepaBeHCTB n cucTem,
pauMOHaNbHble,
MppaunoHaibHble,
nokasaTesibHble, CTEMeHHble,
norapnommyeckme,
TPUTOHOMETPUYECKNE
YPaBHEHUA, HepaBeHCTBA MU
CUCTEMDBI;  YMeTb  peluaTb
YpaBHEHWA, HepaBeHCTBA MU
cucTemol C NoMoOLL b0
Pa3/IMYHbIX MPUEMOB; peLlaTb
YPaBHEHUs, HepaBeHCTBA MU
CUCTEMbI C  MapameTpom;
NPUMEHATb YypaBHeHMS,
HepaBEeHCTBa, UX CUCTEMbI NS
peweHna  maTeMaTU4YecKux
33434 M 33Za4y U3 Pas/IMYHbIX
obnacten Hayku U peanbHoOM
KU3HU;
-yMeTb
onepupoBaTb
OBUMKEHWE,  napannesibHbli
NepeHoc, CUMMETPUA  Ha
NAOCKOCTM U B NPOCTPAHCTBE,
noBopoT, npeobpasoBaHue
noaobusa, noaobHbie GpUrypbl;
yMeTb pacno3HaBaTb pPaBHble
n nopobHbie ¢urypbl, B TOM
yncne B NPUPOAE, UCKYCCTBE,
apXUTEKTYpE; yMeTb
ncnonb3oBaTb
reomeTpuyeckme OTHOLUEHUS,
HaxoauTb  reomMeTpuyecKme
BeMYUHbI  (ANMHaA,  yron,

cBoboaHO
NOHATUAMM:
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naowaab, obbem) npwu
peweHnn 3agady M3  apyrux
y4ebHbIX npegmetToB U U3
peanibHOM *KU3HU

OK 03.
MNnaHnpoBaTb u
peann3oBbiBaTb
cobcTBeHHOE
npo¢peccnoHanbHO
€ W INYHOCTHOEe
pa3BuTHe,
npeanpuHMmaTenb
CKYIO
AeATeNbHOCTb B
npodeccmoHanbHo
" cdepe,
MCnosb30BaTb
3HaHMA No
dUHAHCOBOM
rPaMoOTHOCTM B
pPas3/INYHbIX
YKU3HEHHbIX
CUTYaUMAX

B ob6nactm AyxOBHO-HPaBCTBEHHOIO
BOCNUTAHUSA:

-cpOpPMMPOBAHHOCTbL  HPABCTBEHHOrO
CO3HaHWA, STUYECKOro NOBEAEHUS;
-CNOCOBHOCTb OLEHMBATbL CUTYaLMIO U
NPUHMMATb OCO3HaHHble pelleHus,
OpPUEHTUPYACH Ha MOPaNbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTY;
OCO3HaHMe  JINYHOro  BKAaga B
NoCTpOeHue ycTonumMBoro byayliero;
-OTBETCTBEHHOE OTHOLWIEHWE K CBOMM
poautenam u (Maum) pyrum yYneHam
CeMbM, CO34aHUI0O CEMbM Ha OCHOBE
OCO3HAHHOIO MNPUHATUA LEHHOCTel
CEMENHON W3HM B COOTBETCTBUM C
Tpagmumnsamm Hapogos Poccuu;
OBnageHue YHUBEpPCANbHbIMM
perynaTMBHbIMU AeACTBUAMMN:

a) camoopraHusaums:

-CaMOCTOATE/IbHO OCyLWecTBNATb
NO3HaBaATE/IbHYIO 0eATENbHOCTD,
BbIAB/IATb I'IpO6J'IeMbI, CTaBUTb n

dopmynmpoBaTb COHBCTBEHHbIE 3a4a4n
B 0bOpa3oBaTe/IbHOM AEeATENbHOCTU U
KU3HEHHbIX CUTYaLUAX;
-CaMOCTOATE/IbHO  COCTaBAATb  MN/aH
peweHns npobnembl C  y4yeTom
MMEIOLLMXCA pPecypcoB, COBCTBEHHbIX
BO3MOXHOCTEMN M NpesnoyTeHuN;
[aBaTb OL,EHKY HOBbIM CUTYaLMAM;
cnocobctBoBaTb  GOPMUPOBAHUID U
NPOSIBEHUIO LUMPOKOW 3pyaAnLMK B
pa3HblXx 061acTAX 3HAHMW, NOCTOAHHO
noBbllWaTb CBOWM 06pa3oBaTe/ibHbIN U
KYNbTYPHbI YPOBEHD;

6) CAMOKOHTPONb:

Mcnoab3oBaTb NpMembl pedpaekcnmn ana
OLLeHKN cuTyauuu, Bblbopa BepHOro
peleHuns;

-yMeTb oueHMBaTb PUCKMK n
CBOEBPEMEHHO MPUHMMATbL pelleHun
MO UX CHUMKEHWUIO;
B)3MOLIMOHA/bHbIM
npeanonaratowmin

MHTENNEKT,

-yMeTb onepupoBaTb
NOHATUAMM: PALNOHANbHbIE,
MppaunoHaibHble,
NnoKasaTe/NbHble, CTeneHHble,
norapuédmmyeckue,
TPUrOHOMETPUYECKME
YPaBHEHUA N HEPABEHCTBA, MX
CUCTEMDI;

-yMeTb onepupoBaTb
NOHATUAMMU:  MHOTOTPAHHUK,
ceyeHMe MHOTorpaHHUKa, Kyb,
napannenenunes,  nNpusma,
nMpamunaa, ¢durypa Z
NMOBEPXHOCTb BpaLeHunA,
UMANHAP, KOHYC, Wwap, chepa,
ceyeHua Urypbl BpaLLEHWUA,
NIOCKOCTb, Kacatowanca
cdepbl, UMANHAPA,

KOHYCa,
NMOBEPXHOCTU
NPU3Mbl, KOHYCa,
UMAWHAPA, naowaab cdepbl,
06bem Kyba, NPAMOYronbHOIo
napannenenunesa,
nuMpammapl,
UMAWHAPA, KOHyca, Wwapa;
ymeHue n3obparkaTb
MHOTOrPaHHUKM n
NOBEPXHOCTU BPALLEHMA, WX
CeYyeHuA OT PYKM, C MOMOLLbIO
YyepTeXKHbIX MHCTPYMEHTOB U
3NEKTPOHHbIX CPEACTB; YMeTb
pacno3HaBaTb CMMMETPUIO B

naowaab
nupamuabl,

Nnpmn3mbl,

NPOCTPaHCTBE; ymeTb
pacnosHaBaTb  MpaBW/IbHblE
MHOTOrPaHHUKK;

-yMeTb onepupoBaTb
NOHATUAMMU: MPAMOYroJibHasA
cuctema KoopAaMHar,
KOOpAMHaTbl TOYKWU, BEKTOP,
KOOpAMHaTbI BEKTOpA,
CKanapHoe  npousBeseHue,
YrOn  MeXAy  BeKTopamu,
cymma BEKTOPOB,
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chopmMMPOBAHHOCTD:

BHYTPEHHEWN MOTUBALINM,
BK/IHOYalOLLLEN CcTpemneHue K
DOCTUXEHNIO uenu M ycnexy,
ONTUMM3M, MHULMATUBHOCTb, YMEHMEe
pencreoBatb, McxodgA U3 CBOMX
BO3MOXHOCTEM;

-3IMMNaThny, BKJ'IIO‘-IaI-OLLI,eﬁ CNOCobHOCTb
NOHMMATb IMOLMOHa/IbHOE COCTOAHUE

APYrux, Y4YUTbIBATD ero npu
OCYLLECTB/IEHUM KOMMYHWKaLMK,
CcnocobHoCcTb K COYYBCTBUIO U
conepeXXnBaHuio;

COUMaNbHbIX HaBbIKOB, BKIK4YaAKOLWKNX
cnocobHocTb BbICTPanBaTb OTHOLWIEHUA

npovsBeseHWe BeKTOpa Ha
YMCNO; HAaXOAWUTb C MOMOLLbIO
N3yYeHHbIX dopmyn
KOOpAWHaTbI cepeamHbl

OTpEe3Ka, pacCtoAHne mexay
AByMA TOYKamMmm

C Apyrumu nogbmu, 3aboTuTbes,

NposBAATb WHTepec M paspewaTb

KOHGNUKTDI
OK 04. rOTOBHOCTb K CaMOpa3BUTHIO, -ymeTb onepuposaTb
ddodeKTmBHO CaMOCTOATENBHOCTHU n NOHATUAMM: CAYYaAHbBIA ONbIT U
B3aMMOAENCTBOBAT| CaMOONPeAENEHNIO; cnyyariHoe
b paboTtaTtb B -OBNafleHMe HaBblKaMn  y4yebHo- cobbiTHe, BEPOATHOCTb
KONINEKTUBE U nccnenoBaTeNIbCKOW, MNPOEKTHOM M | CAy4alHOro  cobbITUA;  YMETb
KOMaHAe COUMANbHOWN AeATENbHOCTH; BbIYMCAATb  BEPOATHOCTb  C

OBnageHue yHMBepcaibHbIMU
KOMMYHMKaTUBHbIMM AENCTBUAMM:

6) coBMecCTHaA AeATeNbHOCTb:
-NMOHUMaATb n Ncnonb3oBaTb
npenmyLLecTsa KOMaHAHOM n
MHANBUAYaNbHON paboTbl;
-NPUHMMATb uenm COBMECTHOM
AEeATeNbHOCTM, OpraHM3oBbIBaTbL U
KOOpPAWHMPOBATb [AOENCTBMA MO ee
AOCTUKEHUIO: COCTaBNATb nnaH
AeNCTBMIN, pacnpedenatb  pPoan  C
yyeTom MHEHW Y4YaCTHUKOB
obcyKaaTb pe3ynbTaTbl COBMECTHOM
paboTbl;

-KOOPANHMPOBATL n BbINONHATb
paboTy B  yC/NOBMAX  peasibHOro,
BMPTYaZlbHOrO U KOMOWHWMPOBAHHOIO
B3aMMOAENCTBMSA;

-OCylwecTBIATD no3NTUBHOE
CTpaTernyeckoe nosegeHune B
Pa3nYHbIX  CUTYaUUAX, NnpPoABAATb

TBOpPYECTBO W BOObOpaxKeHue, ObITb
MHULMATUBHBIM.

OBnageHue YHUBEPCANbHbIMU

NCNonb30BaHMEM TpadUyecKnx
MeTOZ0B; NPUMEHATb popMy bl
CNOXKEHUS n YMHOMeHUA
BEPOATHOCTEN, KOMOMHATOPHbIE
daktel n  dopmynbl  npu
peweHnn 3agay; OUeHUBaTb
BEPOATHOCTH peanbHbIX
cobbITnit; 3HaKOMCTBO co
CAy4anHbIMM BEIMYNHAMM;
YMeHME NpUBOAUTL MNPUMEPDI
NPosBAEHUA 3aKOHa OOoNbLIMX
yncen B NPUPOAHLIX U
06LeCTBEHHbIX ABNEHUAX;
-ymeTb cBO60AHO onepupoBaTb
NOHATUAMMU: CTeneHb C Le/biM
nokasaTenem, KOpeHb
HaTypa/NbHOM CTeMNeHu, cTeneHb
C PaUMOHANbHbIM MOKa3aTenem,
cTeneHb C  AeNCTBUTENbHbIM
(BelLecTBEHHbIM) NOKasaTesnem,
norapuoém yucna, CUHYC,
KOCUHYC n TaHreHc
NPOW3BOIbHOIO YNCAa;

-ymeTb cBO60AHO onepupoBaTb
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PEerynaTMBHbIMKM  AEeUCTBUAMMU:  T)
NPUHATUE cebs n Apyrux Ntoaen:
-MPUHUMATb MOTMBbI U aAPTryMEHTbI
Apyrux  nopen npu  aHanuse
pe3yNbTaToB AeATe/IbHOCTH;
-NpM3HaBaTb CBOE MpPaBO W MpPaBo
APYrux ftofei Ha oWwmnbKy;

-pa3BMBaTb CNOCOBHOCTb MOHMMATb
MUP C NO3ULLUM A4 PYrOro YeNoBeKa

NOHATUAMMK: TPadUK GYHKLMNK,

obpaTHas byHKUMA,
KOMMO3ULMA bYHKUNIA,
NINHEeHanA dYHKUMA,
KBagpaTUYHan byHKUMA,

cTeneHHas QYHKUMA C LenbiM
noKasartesiem,
TpUroHomeTpuyeckne GyHKLMMK,

obpaTtHble
TpUroHomeTpuyeckme GyHKLMK,
nokasaTe/sibHaA Z
norapnommyeckas bYHKUUY;
YMETb CTPOUTb rpaduKkm
bYHKUMN, BbIMOJIHATL
npeobpasoBaHus rpadumkos
yHKUuMI;

-yMeTb WMCMNO/ab30BaTb rpaduKkm
bYHKUMM ona N3yyeHus
NpoL,EeccoB 1 3aBUCMMOCTEN NPU
peweHnn 3agad w3 Apyrux
y4yebHbIX npegmeToB WU U3
peanbHOW KU3HW; BblpaXKaTb
dopmynamm 3aBMCMMOCTHU
MeXAy BENNYUHAMK;
-cBobogHO onepupoBaTb
MOHATUAMM: YETHOCTb PYHKL MM,
NnepuoANYHOCTb bYHKLMMK,
OrpaHMYEHHOCTb byHKLMK,
MOHOTOHHOCTb bYHKLMMK,
3KCTPEMYM bYHKUNMY,
Hambonblee M HauMMeHbluee
3HaYyeHuA byHKUMM Ha

NMPOMEKYTKE; YMETb NPOBOAUTD
nccnegoBaHme GyHKUNK;
-yMeTb MCMNO/b30BaTb CBOWMCTBA

M rpadvkm  GyHKUM  ans
pelweHns YPaBHEHWUIA,
HepaBeHCTB M 33gay ¢

napameTpamu; nsobpaxkaTb Ha
KOOpPAMHATHOM NJI0CKOCTH
MHOKecTBa peLeHuni
YPaBHEHWUI, HEpPaBEHCTB U WX
cuctem
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OK 05.
OcyuwecTsnAtb
YCTHYIO U
NMUCbMEHHYIO
KOMMYHWKaLMIO Ha
rocya4apCcTBEHHOM
A3blKe Poccuimnckom
depepauunm c
y4yeTom
ocobeHHocTeM
COUMaNbHOro n
KY/IbTYPHOrO
KOHTEKCTa

B 061acTh acTeTUYECKOro BOCNUTAHUA:
-3CTeTUYECKOe OTHOLWEHNE K MUpy,
BK/ItOYAA 3CTETMKY ObITa, Hay4yHOro wm
TEXHUYECKOrOo TBOPYECTBa, CMnopTa,
TPyAa M 06LLEeCTBEHHbIX OTHOLIEHW;
-CNocobHOCTb BOCMPUHUMATb
pa3/inyHble BUAbI UCKYCCTBA, TPAL4ULMN
M TBOPYECTBO CBOErO W  ApPYrux
Hapo4OoB, OLWYLATb 3MOLMOHANbHOE
BO3/elCTBUE NCKYCCTBA;
-ybexXAeHHOCTb B 3HAYMMOCTM Ans
JINYHOCTU M 06LLLECTBA OTEYECTBEHHOIO
N MMPOBOTO UCKYCCTBA, STHUYECKUX
-KYy/ZIbTYPHbIX TPAANLMI U HAPOAHOTO
TBOPYECTBA; FOTOBHOCTb K
CaMOBbIPAXKEHWUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEM/IEHME NPOABNATL
KayecTBa TBOPYECKOW IMYHOCTU;
OBnageHne yHMBepcaabHbIMM
KOMMYHUKaTUBHbIMU AENCTBUAMMU:

a) obuweHmne:

OCYLLECTB/IATb KOMMYHMKAUUM BO BCEX
chepax Ku3sHu;
-pacno3HaBaTb
cpeacTea

HeBepbasbHble
obLeHuns, NOHUMaTb
3HayeHue COUMANbHbIX 3HaKOB,
pacrnos3HaBaTb NpPeAnoCbIIKK
KOHQIMKTHBIX CUTYyaUWii M CMAMYaTb
KOHQAUKTbI;

-pa3BepHYTO M JIOTMYHO U31araTb CBOKO
TOYKY 3peHMA C WCMNONb30BAHUEM
A3bIKOBbIX CPEACTB

-yMeTb onepupoBaTb
NOHATUAMM: cpepgHee
apuomeTmyeckoe,

MeguaHa, Haubonbwee U
HaumeHbLlee 3HayeHus,
pa3max, ancnepcus,
CTaHZapTHOe OTK/IOHEHMe
ynucnoBoro Habopa; ymeHwue
N3BNEKaTb, WMHTEPMNPETUPOBATL
MHPOpPMaLMIO,
npeacrtasseHHy0 B Tabauuax,
Ha Auarpammax, rpadukax,
OTparkalolLyto CBOWCTBA
peanbHbIX npoueccos n
ABNIEHUN; npeacTaBnATb
MHPOPMALMIO C  MOMOLLbLIO
Tabany, " avarpamm;
nccnefoBaTb  CTaTUCTUYECKME
OaHHble, B TOM u4ucne ¢
npumeHeHnem  rpaduUyecKknx
METOAOB U 3NEKTPOHHbIX
cpeacTs;

-yMeTb onepupoBaTb
NOHATUAMM: TOYKa, NpAmas,
NJI0CKOCTb NPOCTPAHCTBO,
ABYrpaHHbIN yron,
CKpelumnBatomecs npsmble,
napannenbHocTb n

nepneHaNKYNAPHOCTb MPAMbIX
M NJIOCKOCTEN, Yyron mexay
NPAMbIMW, YTON MEXKAY NPAMOA
M NJOCKOCTbIO, Yroi Mexay

NNIOCKOCTAMU, PaCCTOAHWE OT
TOYKMU Ao NIOCKOCTH,
paccTosiHME MeXay MPAMbIMY,
paccTosHue MeXay
NIOCKOCTAMMU;

- YMeTb MCNoab30BaTb MNpwu
PEWEeHMM 3a4ay M3y4YeHHble
baKTbI n TEOpPEMBI
NAaHUMETPUN; ymeHue

OLEHMBATb pasMepbl 06BLEKTOB
OKpY»KatoLero mmpa
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OK 06. MNpossnaTtb
rpaxgaHcKo-
naTpPMOTUYECKYHO
nosuumio,
AEMOHCTPUPOBATL
0CO3HaHHOEe
nosegeHue Ha
oCHoBe
TPAANLMNOHHBIX
POCCUICKUX
AYXOBHO-
HPaBCTBEHHbIX
LLeHHOCTEN, B TOM
yucne ¢ ydeTom
rapMmoHu3aumm
MeXKHAUMOHaNbHbIX
N MEXKPENTMO3HbBIX
OTHOLUEHUN,
NPUMEHSATb
CTaHZapThI
AHTUKOPPYNUUOHHOT
0 nosegeHuA

-0CcO3HaHMe obyuvatowmmuca
POCCMMCKOMN TparkgaHCKOM
NOEHTUYHOCTY;

-LeneHanpasaeHHoOe pa3suTne
BHYTPEHHEN NO3ULMW JIMYHOCTU Ha

ocHoOBe [AYXOBHO-HPaBCTBEHHbIX
LeHHocTeld  HapogoB Poccuiickoi
depepauun, NCTOPUYECKUX 7

HaLMOHANbHO- KY/NbTYPHbIX TPAgULUN,
bopMmnpoBaHME CUCTEMBI 3HAYUMbIX
LLEHHOCTHO-CMbIC/IOBbIX ~ YCTAHOBOK,
AHTUKOPPYMLMUOHHOTO
MWUPOBO33pEHUS, NpPaBOCO3HAHUA,
3KOJIOrNMYecKom KYNbTypbl,
CNOCOBHOCTU CTaBUTb LEn U CTPOUTb
YKM3HEHHbIE NNaHbI;

B yacTu rpaxkgaHCKOro BOCNUTAHUS:
-0CO3HaHWE CBOMX KOHCTUTYLMOHHbIX

npas u 06A3aHHOCTEN, YBaXKeHUe
3aKOHa 1 NPaBOMNOPALKa;

-NpuHATHE TPaANLMOHHbIX
HaLMOHaNbHbIX, 0bLEeYenoBeyYeckmx
FYMaHUCTUYECKMX U AEMOKPATUYECKUX
LLeHHOCTel;

-rOTOBHOCTb NPOTMBOCTOATb
naeonorum 3KCTPEMU3MA,
HaLMOHANN3Ma, KceHopobun,
OAVNCKPUMMHALMM MO COUMANBbHBIM,
PEeNNTMO3HbIM, pacoBbIM,

HaLMOHAIbHbIM NPU3HaKaMm;
-TOTOBHOCTb BECTH COBMECTHYIO
AeATeNbHOCTb B MHTepecax
rpa*kaaHckoro obuwecrsa, y4acTBoBaTb
B camoynpas/ieHUK B
ob6lweobpasoBaTenbHOM OpraHM3auum
N AETCKO-IOHOLIECKUX OPraHM3aunax;
-yMmeHue B3aMMOAeNCcTBOBaTb C
COUMANbHbIMM NHCTUTYTaMMU B
COOTBETCTBMMU C UX OYHKUMAMKU W
Ha3HayeHuem;

-TOTOBHOCTb K TYMaHWTApHOW M
BOJIOHTEPCKOM OeATeNbHOCTY;
NaTPMOTUYECKOro BOCNUTAHMUA:
-cbOpPMMUPOBAHHOCTb pPOCCUNCKOM
rpa*kAaHCKoM WMAEHTUYHOCTH,
NaTPUOTU3Ma, YBAXKEHWA K CBOeMy
Hapoay, 4yBCTBa OTBETCTBEHHOCTU
nepen PoauHon, ropaoctv 3a cBoM

-yMeTb  pelaTb TEKCTOoBble
3aflayM pasHbIX TMMOB (B TOM
yucne Ha NPOLEHTbl, 40U U
YyacTu, Ha ABuKeHue, pabory,
CTOMMOCTb TOBAapoOB W YCAYT,

Hanorn, 3agauM w3 obnactu
ynpasneHus JINYHBIMM n
cemenHbIMMK duHaHcamm);
COCTaBAATb BblpaXeHwus,

YPaBHEHUA, HEPaBEHCTBA N UX
CUCTEMbI MO YCNOBUIO 33JauM,

nccnenoBatb noay4yeHHoe
peleHue n oueHuBaTb
npasaonoao6bHOCTb
pe3ynbTaToB;

- *ymemo onepuposame

MOHAMUAMU: onpedesneHue,

aKcuoma, meopema, cnedcmaue,
ceolicmeo, MPU3HAK,
00Ka3amesnbcmeo,
lpaBHOCUsIbHbIE  (hOPMYNUPOBKU;
ymemeo ¢opmynuposame
0bpamHoe u MpomueomnonoXHoe
ymeepicoeHue, npusodume
npumepbl U KOHMPpripumepei,
uCrnos6308ameo memoo
mamemamuueckoli  UHOYKUUU;
nposodume dokazamesibHble
paccyxcOeHus npu  peweHuu
30004, oueHUBAMb f102UYECKYIO
npasunbHOCMb paccymoeHud;

*ymemeo c80600H0
onepuposams MOHAMUAMU:
nocnedosamesnibHOCM®b,

apugpmemuyeckas

npoepeccus,
eeomempuyeckas  npozpeccus,
becKoHe4YyHo ybbisarowas
ceomempuyeckas  rpoz2peccus;

--ymemeo 3a0a8amo
nocnedosamenoHocMu, 8 MOM
yucne c MoMoWwbro
lpeKyppeHMHbIX hopmys;

-*ymems 8blbupame
nooxooawuli  memod 044

peweHuUs 3a0a4u; MOHUMAHUE
3HQYUMOCMU MamemamuKku 8
usy4yeHuu MpPUPOOHbLIX u
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Kpal, cBoo PopguHy, CBOM A3bIK U
KynAbTypy, npowsoe W HacToAwee
MHOFOHaLMOHaNbHOrO Hapoaa Poccuu;
-LLeHHOCTHOe OTHOWeHne K
rocyapCcTBeHHbIM CUMBONAM,
NcTopUYEeCcKomy n npupoaHoOMy
Hacneauto, NamMATHUMKAM, TpaguUMAM
HapogoB  Poccun,  poctukeHuaAm
Poccum B HayKe, WcKyccTse, crnopTe,
TEXHONOTUAX U TPYAE;

-naenHas yoexaeHHOCTb, FOTOBHOCTb K
cnyxenuto u 3awmte  OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyabby;

OCBOEHHbIe obyyvatowmmmca
MexXnpeameTHble NOHATUA n
yHUBepCca/ibHble Yy4yebHble AelcTBUA
(perynsaTtueHble, no3HaBaTesibHble,

KOMMYHUKaTUBHbIE);

-CNOCOBHOCTb MX MCMONb30BAHUA B
nosHasaTe/ibHOM " coumnanbHom
NpaKTuKe, roTOBHOCTb K
CaMOCTOATENIBHOMY MNAAHUPOBAHUIO U
OCYLLECTB/IEHUIO y4ebHoM
AEeATeNbHOCTM, OpraHn3aunmn yyebHoro
CcoTpyaHUYecTBa C Neparormyeckumum
pabOTHMKaMM W  CBEPCTHMKAMM, K

B

yyacTumto NOCTPOEHUMU
nHausuayanbHo obpasoBaTenbHOM
TpaeKkTopuu;

oBnageHue HaBblKamu y4ebHo-
NccnenoBaTe/IbCKOM, MPOEKTHOW U
CoLMaNbHOMN AeATeIbHOCTU

obwiecmeeHHbIX npoyeccos U
AsneHul; ymemeo
pacrnosHasame nposeneHue
30KOHO8  MamemMamuKku 8
UCKyccmee, ymeme npusooume
npumepsl  Mamemamu4ecKux
omkpbimuli  pocculickoli  u
muposoli  mamemamuyeckoll
HayKu

OK 07.
CopeictsoBaThb
COXPaHEeHMO
OKpyKawLen
cpeapbl,
pecypcocbepexkeH
NI, NPUMEHATb
3HaHKUA 06
N3MeHEeHUn
KAnMMmara,
NPUHLMMbI
b6epexnmBoro
npou3BoACTBa,
apdeKTUBHO
AencTBoBaTh B
Yype3BblYaMHbIX

-He NPMHUMATb AencTeus,
NpUHOCALLME Bpes, OKpYKatowen
cpene;

-MeTb NPOrHo3MpoBaThb
HebnaronpuATHble 9KO/I0rnYecKmne
nocneacTaus npeanpuUHUMaeMblx

AEeNCTBMIN, NpeaoTBpPaLLATb UX;

- paclwupuUTb  ONbIT  AEeATEeNIbHOCTU
9KONOrMYECKON HanpaBAEHHOCTH;

- pa3pabatbiBaTb  NNaH  pelleHus
npobaembl C yyeTom aHanusa
UMetoLwmMxCA MaTepuraibHbIX n
HemaTepuanbHbIX PECYPCOB;

- OCYLWEeCTBNATb  LieNeHanpaBAeHHbIM
MOUCK nepeHoca cpeacTs u cnocobos
nencrTena B npodeccuoHanbHyto cpeay;

-yMeTb onepupoBaTb
NOHATUAMM: bYHKUMA,
HenpepbiBHaA GYHKLNA,
npou3BogHan, nepsoobpasHas,
onpeaeneHHbl MHTerpan;
-yMeTb Haxo4uTb NPOWU3BOAHbIE

3/1EMEHTapPHbIX YHKUMN,
NCNoNb3ysA CNpaBOYHble
MaTepuanbl;  UcCnepoBatb B

npocTenwnx caydanax ¢GyHKLUK
Ha MOHOTOHHOCTb, Haxo4uTb
HaMbonblwme W HaMMeHbLUME
3HAYeHMA  QYHKUWUIR;  CTPOMUTL

rpadmku MHOTrO4Y1EHOB c
NCNO/Ib30BaHNEM annapara
MaTeMaTUUYECKoro aHanusa;
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CUTyaumnAax

-YyMeTb  NEepeHoCUTb  3HaHMA B
No3HaBaTebHYIO N NPaKTUYECKYIO
061aCTU KU3HEAEeATEeNbHOCTH;

- -npeanaraTb HOBble NPOEKTbI,
OUEHMBaTb UAEN C MO3ULMU HOBM3HbDI,
OPUTMHANBHOCTY, npaKTU4ecKom
3HAaYMMOCTU; - OaBaTb OUEHKY HOBbIM
CUTYyaumMsM, BHOCUTb KOPPEKTMBbI B
0eATeNbHOCTb, OLLEHMBATb COOTBETCTBME
pe3ynbTaToB Lenam

NPUMEHATb MPOU3BOAHYIO MpPU
PeleHnn 3a[a4 Ha ABUKEHWE;
pewaTb NPaKTUKO-
OPWEHTUPOBAHHbIE 334a4M  HaA
HanbosbwMe U HaumeHblune
3HAYEHMA, HA HaXOXAeHUe Ny,
CKOPOCTM U YCKOPEHUS;

-ymeTb onepupoBaTb
NOHATUAMM: OBUXKeHWe B
NPOCTPAHCTBE, nogobHble
durypsi B NPOCTPAHCTBE;
MCno/sib3oBaTb OTHOLWEHMeE
niowaneni MNoBEPXHOCTEN WU

06bemoB NoAobHbIX ¢uryp npu
pelleHnMm3anay;

-yMeTb BbIYUCNATb
reomeTpuyeckme BE/IMYNHDI
(anvHa, yron nnowagb, obbvem,
naowaap NMOBEPXHOCTH),
MCNONb3yA U3yYyeHHble GopMYybl

N meToabl
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4. Conep:xkanue 001eo0pa3oBaTe;ibHOM y4eOHOM M CHUIIIMHBI

O0beM yueOHOH TMCHUIJIMHBI M BUIbI y4e0OHO padoThI

Buj yueOHoii padoThl

O0BbeM yacoB

MaxkcumajibHasi yueOHasi Harpy3Ka (Bcero) 340
Oobs3aTesbHAsI AyIUTOPHAA y4eOHAasi HArPy3Ka (Bcero)
B TOM YHCIIE:
MPAKTUYECKHE 3aHATHS 1 KOHTPOJIbHbIE PaOOTHI 108
TEOPETHUECKUE 3aHATHS 232

CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero)

B TOM YHCIJIC:

HroroBas arrecranus B popme — nuddepenupoBannoro 3auera (1 cemectp),

sK3ameHa (2 ceMecTp)
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HaumenoBanmue pasjaesioB u tem | Coaep:kanue y4eOHOro marepuaJja, JjJadoparopHbie padorbl U | O0beM 4acoB dopmMupyemblie
NpaKTHYeCKHUe 3aHATHSI, CAMOCTOsITeJIbHAS padoTa odyuaoumxcsi | (ayaiuropHasi/ | KOMIETeHIIUH
(O6beKT KOHTPOJIA) NMpPaKTHYEeCKHe)
1 2 3 4
Pasgen 1. Ilosropenune Kypca | Teopermueckoe o0yueHue 11 OK1,3
MaTeMaTHKH OCHOBHOM IIKOJbI | Bpenenne 1
JleicTBHUsI HaX TOJOXHUTEIBLHBIMH W OTPHUIIATCIHLHBIMUA YUCIIAMH, | 2
OOBIKHOBEHHBIMU U JIECITUYHBIMU IPOOSMHU.
Jle#icTBHsI cO cTeTeHsIMHU, (POPMYJIIBI COKPAIIIEHHOTO YMHOXKEHHUS.
Lenble u paruoHaIbHBIE BEIPAXKEHHS; BCE apu(MeTHYeCKUe NeHCTBUS
C Ipo0sMU;
@opMynBl  COKPAIICHHOTO YMHOXKEHUS; IIeJible, paIllMOHATIbHBIC, | 2
KBaJpaTHBIE U IPOCTEUIINE UPPALMOHATbHBIE YPABHEHUS;
Pa3nuuHble METONIBI PEIICHNs YPABHEHUN 2
Pazgen 2. J[leiictBurteiabHble | Teopernueckoe o0yueHue 14 OK 2,3,5
yucaa HatypanbHble, nenbple 4Yucna, MNPU3HAKH JEIUMOCTH, TPOCThIE U | 2
COCTaBHBIE YHUCIIA, TEOPEMA O JIEJICHUHU C OCTATKOM, OCHOBHAsI TeOpeMa
apu(MeTUKH
PanmonanibHOE 4YHCIIO, TEPHOJ, MEepHOIUYecKast JIpo0b, YHUCTO- | 2
MepUOINYECcKasi, CMEIIaHHO-TIEPUOINYECKast
IMoustue wmHOkecTBa. Buawl, cmocoObl 3amanus. JleiicTBus Hapm | 2
MHOXECTBAMHU
JleficTBUTENbHBIC YUCIA, YUCIOBAs MpsiMasi, YACIOBbIE HEPABEHCTBA, | 2
YHUCJIOBBIC TPOMEKYTKH, aKCHOMATHKA JCHCTBUTEIBHBIX YUCEI
Monyie 4wucia, CBOWCTBO MOAYJICH, HEpPAaBEHCTBA, CcoJepKamue | 2
MOJYJIb, OKPECTHOCTh TOUKHU
WpparnmonansHble 9uciia, OCCKOHEYHAs JECATHIHAS TepUoanYecKas | 2

Ipo0b
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JIenyKTUBHBI W WHIYKTUBHBIA METOJ DPACCYXICHHUS, IIOJHAs |
HETOJIHAs UHAYKIUS, IPUHIIMI MaTeMaTHYeCKON MHIYKIIMI

Pasznen 3. VYpaBHenuss u | Teopernueckoe odyueHue 10 OK 2,3,6,5
HepaBeHCTBA. Cucremsl | PaBHOCHIIBHOCTD ypaBHEHHMI, CIIEACTBUE YpPaBHEHUH, MOCTOPOHHHE | 2
YPaBHEHHI U HEPABEHCTB KOPHHU
Teopema o paBHOCHIIBHOCTH, ITpeoOpa30oBaHue JaHHOI'O YPaBHEHUsS B | 2
ypaBHEHHE-CIICICTBUE, PAaCIIMPEHHE 00IACTH ONPEIeIeHus, TPOBEpKa
KOpHE#, moTepsi KOpHEH
3aMeHa YpaBHEHHUS, METOJ pa3lIOKEHUs Ha MHOXXUTENIU, METoJH | 2
BBEJICHUS HOBOW NIEPEMEHHOM, (QYHKIMOHATBHO-TPAPUUECKUIA METOT
Cucrema ypaBHEHHH, pElICHUE CUCTEMBbl YPaBHEHUH, PaBHOCHIIBHBIC | 2
CHCTEMbI, METO/Ibl PELLICHHsI CUCTEM YpaBHEHUH
Cucrema ypaBHEHHH, pelICEHUE CHCTEMBbl YPAaBHEHUH, PAaBHOCHIIBHBIC | 2
CHCTEMbI, METO/Ibl PELLICHHsI CUCTEM YpaBHEHUH
IIpakTnyeckue padoThbl 2
3a/1au Ha COCTaBJIEHUE CUCTEM YPaBHEHHH. 2
Pazpen 4. ®yHkumm M MX | Teopermueckoe oGydenme 24 OK 2,3,6,5,9
cboncTea Omnpenenenue, GopMyIibl 3a1aHUs N-WIEHA, CyMMa 2
Omnpenenenue, GopMyIibl 3a1aHUs N-WIEHA, CyMMa 2
Omnpenenenue, GopMyIibl 3aJJaHKsI N-UJIeHa, CyMMa. 2
Oynkiun. O6macTh OnpenesieHus 1 MHOXKECTBO 3HaYeHHd. ['padpuk | 2
¢ynkuuu. CpoiicTBa  (QYHKIMI: MOHOTOHHOCTb, YETHOCTH U
HEYETHOCTh, MEPHOJNIHOCTD, OTPAHUICHHOCTh
IIpomexxyTku Bo3pacTanusi U yObIBaHUs, HAaHOOJIbIIEE U HAUMEHbIIIee | 2
3HAYCHUsI, TOUKHU IKCTpeMyMa (JIOKAIbHOTO MAKCHMyMa H MUHUMYMa).
Beimyknocts Gynkiun. I'padguueckas MHTEpIipeTarus. 2
OyHKIMs, HE3aBUCHMMas W 3aBUCHMasi TIEpeMEHHasi, 00macTh | 2

OTIpeJIeNIeHUs] U MHOXKECTBO 3HAUEeHUH (DYHKIMH, KyCOUHO-3a/laHHAs
byHKIHS
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Cnoco0Onl 3amanus (yHKIHH, Tpaduk QGYHKIWHA, aHATATHYCCKHUH,
rpaduyecKuil, TAOMYHBINA, CIIOBECHBIH

Bospacratommas u yobIBarolias Ha MHOXKECTBE, MOHOTOHHAas! (DyHKIIHS,
HCCIIEIOBaHNE HA MOHOTOHHOCTb, OTPAaHUUYEHHAsl CHU3Y U CBEpPXY Ha
MHOXECTBE, OrpaHMuYeHHas (YHKLIMs, HauMEHbIllee HauOoIblIee
3HaYeHWE Ha MHOXECTBE, HEIpepbIBHAS (PYHKIUS, BBIIYKJIas BBEpPX
WIH BHU3, 3JIEMEHTapHble QYHKLUU.

[epuon ¢pynkuuu, nepuoanyeckas GyHKIHsI, OCHOBHOM IEPHO.

O6patHas GyHKIMS, 00paTUMOCTh QYHKIIUU

[IpeoOpazoBanust TpapuKOB: MAPALICIBHBIA MEPEHOC, CHMMETPUS
OTHOCHUTEIBHO Oceil KOOpAWHAT U CUMMCTPHA OTHOCHUTCIILHO Hadalia
KOOpJIUHAT, CAMMETPHS OTHOCUTENILHO IPSIMOH, PACTSHKEHHUE U CHKaTHe
BJIOJIb OCEM KOOPJMHAT.

Texkyume KOHCYJIbTAUA

[Toctpoenue rpadukoB PyHKINN, 3aJaHHBIX PA3TMUYHBIMH CIIOCOOAMU

IIpakTHyeckue padoTol

[loctpoenne u mnpeoOpasoBanue rpadukoB ¢yHkiuil. CpoiicTBa
GyHKIIH.

NN

Paznen 5. CremeHn M KOpHH.
Crenennbie pyHKIHHA

Teopernueckoe o0yuenune

KOpeHB n-i CTEIEHU U3 HEOTPpULATCIIbHOTO YHUCJId, U3BJICYHCHNEC KOPHA,
IMOAKOPCHHOC BBIPAXKCHHUC, MTOKA3ATCIIb KOPHA, paJruKall

_n
OyHKIHS y= \/; ,
T depeHIMPyeMOCTh PYHKIUH

rpaduk, CBOICTBa byHKuUY,

KOpeHB n-i CTEIeHHU U3 MMPOU3BCACHUSA, HACTHOI'O, CTCIICHU, KOPHSI

HppaunoHanbHble BBIPAKEHHS, BBIHECEHME MHOXHUTENS 3a 3HAK
panukaia, BHECEHHE MHOXKUTEIIS [T0J1 3HAK pajiiKala, mpeoOpa3oBaHue
BBIP)KCHUIN

Crenenb ¢ 100BIM LIET0YNCIIEHHBIM [TOKa3aTeIeM, CBOMCTBA CTEIEHH,
HppaLMOHANIbHBIE BBIPAXKEHUS, METOJbl PEIICHUS HPPALMOHAIBHBIX
BBIPKEHUI C MOMOIIBI0 (HOPMYJT COKPALLIEHHOTO YMHOKEHUS

OK 2,3,6,5, 7
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Crenennble (QyHKIMH, CBOWMCTBA (QYHKIMHM W TpaduK CTENEeHHOM
byHKIIIHN

Kopenb n-if creneHn U3 uucia, U3BJICUEHUE KOPHS Nn-i CTENEHH U3 | 2
qrcia, OCHOBHASA TeOpeMa alreOpbl, KyOMuecKre ypaBHEHHS
OcHOBHBIE OIpe/esIeHus, TEOPEMBI, (POPMYIIbI, CBOMCTBA M METOJBI | 2
1peoOpa3oBaHMil BRIpAKEHUN
IIpakTnyeckue padoThbl 6
VYnpouienue BoipakeHuil. CTeNeHb ¢ AeCTBUTEIbHBIM TIOKa3aTeieM | 2
[IpeobpazoBaHue BBIpRKEHUH, COIEpXKAIMX paaukaibl. BHecenue | 2
MHOKHTEJS MO 3HAK PA/IUKAIA.
WppanmonanbHble ypaBHEHUS 2
Pa3nen 6. AKCHOMBI Teopernueckoe oGyueHne 10 OK 2,3,6,5
CTEPEOMETPHH U MX CACACTBUHA | [JoggTe 00 aKCHOMAaTHYECKOM IIOCTPOGHHU  CTEPEOMETpHUH. | 2
CrnenctBust U3 aKCHOM
[TonsaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHH. 2
Hexkotopsie cneacTBust U3 akCuom 2
3a7auu Ha IPUMEHEHHE aKCOM CTEPEOMETPHH U MX CIIEACTBUI 2
[TocTpoeHre B3aMMHOTO PACIIONIOKEHHS HIIEMEHTOB B IIPOCTPAHCTBE. | 2
Paznen 7. Iloka3areibHast u | Teopermueckoe o0ydueHue 22
Jorapupmuyeckas pyHKuun IMokasarenbHast GYHKIHS, CTEIECHb c IPOM3BOJILHBIM | 2 OK 2,3,6,5
JeMCTBUTENBHBIM TTOKa3aTelIeM, CBOWCTBA MOKAa3aTeIbHON (PYHKIIUH,
rpaguk  (QYHKIHH, CUMMETPHUS OTHOCHUTEIBHO OCH OpJIMHAT,
HKCHOHEHTA, TOPU30HTAJIbHAsI ACUMIITOTA, CTeNIEHHAs (QYHKIIMS
[lokazarenpHOE ypaBHEHHE, (QYHKIIMOHATBHO-TpaQUISCKH METOJ, | 2
METOJi YpaBHUBaHHs IIOKa3zaTesiel, MEeTOJl BBEACHUS HOBOM
MePEMEHHON
[lokazaTenbHble HEPAaBEHCTBA, METOJbl PEIIEHUS MOKa3aTeJIbHbIX | 2

HEPaBEHCTB, PABHOCUJIbHBIE HEPABEHCTBA
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Jlorapudm yucna. OcHoBHOE JIoTapuMUIECKOE TOKIECTBO.
aorapudmM, OCHOBaHHE Jiorapudma, HPpaLUOHATIBHOE YHUCIIO,
norapuMUpOBaHUE, TECATUUHBIN JIorapupm

CpoiictBa sorapu¢moB, JorapudM Npou3BeAEHUs, Jorapupm
94acTHOTrO, JiorapudMm crenenu, sorapupmupoBanue. [IpeodpazoBanus
BBIPOKCHNH, BKIIOYAIOMINX apU(pMETHYECKHE OIEpaly, a TaKKe
OIlepalliy BO3BENICHH B CTETIEHb U JIorapu(MUPOBAHUSI.

JlecsiTuuHblii W HaTypajibHbIA Jorapudmel, uucio e. CBoiicTBa
JECATUYHBIX U HATYPaIbHBIX JIOTapu(pMOB, JOrapru(M IMPOU3BEICHHS,
norapu@m 4acTHOrO, JorapudM CTeneHu, JorapuGMupoBaHme

OyHKIHA y =log, x , Jorapudmuueckas KpuBas, CBOWCTBa
norapu@mudeckor GyHKINH, rpa@uk GyHKINH

Jlorapumuueckoe ypaBHEHHE, IOTEHIMPOBAHUE, PABHOCUJIbHBIC
norapuMuuecKre ypaBHeHUs, QYHKIIMOHATBHO-TpaQUUeCKUuil METO,
METO/]I MOTEHIIMPOBAaHMSI, METO/1 BBE/IEHUS HOBOU MEpeMEHHON, METOT
norapuMUpOBaHUSL.

Jlorapumuueckoe HEpaBEHCTBO, PABHOCWIIbHBIE JOrapupmuueckue
HEPaBEHCTBA, METO/1bl peIlIeHUs JJorapu(pMUUIECKUX HEPABEHCTB

IlokazarenpHbIE YPaBHCHUS. qDYHKI_II/IOHaJ'IBHO'I'pa(I)I/I‘-IeCKI/Iﬁ MCTO/I.

Jlorapudmmueckas GyHKIMs, €€ CBOWCTBA U rpaduK

Telcyume KOHCYJbTAaIlMH

OOrm1re MeTo/Ibl peleHNs OKa3aTeIbHbIX YpaBHEHHH.

Mertoz torapupmMUpOBaHHS

IIpakTnuyeckue padoTsbl

IlokazarenpHas (I)YHKI_[I/I}I, MOKa3aTCJIbHBIC YPABHCHUSA

Jlorapudmmueckas ¢pynkunus. Jlorapupmudeckrie ypaBHEHUS

Hp606p3.30BaHI/IC JIOFapI/I(bMI/I‘{CCKI/IX " ITOKa3aTCIBbHBIX BBIpa)KCHI/Iﬁ

NINNDN| NN

JAu¢ppepeHunnpoBaHHbIN 3a4eT

| Teopernueckoe oGyuenue

[ BN
o

| OK 2,3,6,5
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Pazgen 8. IlapanienbHocThb
NPAMBIX U IIOCKOCTel

B3aumHoe pacnonoxenue NpsMeIX B npocrpancTse. llapamiensHbie
IIpsIMBIE, CBOMCTBO MApaJUIEIIbHBIX IPAMBIX

[lapannenbHOCTh NPSIMOMl M IJIOCKOCTH, HPU3HAK IApaUIEIbHOCTH | 2
IIPSIMOM U TNIOCKOCTH
IIpu3Hak napayuieaIbHOCTH MPSIMOW U TUIOCKOCTH, X CBOMCTBA 2
OmnpezneneHue U NpU3HAK CKPEIIMBAIOLIMXCSA NpsAMBIX. PacriozHaBats | 2
Ha 4YepTekKax M MOJACIAX CKPEIIMBAIOIIUECS NpsAMBIC. YTOJI MEXIY
JBYMsI IPSIMBIMU
[MapannensHocTh muockocte. [Ipu3Hak mapaniensHOCTH JBYX IUIOC- | 2
KOCTeN
IIpakTnyeckune padoThl 8
Pemenue 3ana4 Ha napajieIbHOCTD NIPSAMOU U INIOCKOCTH 2
Pemenue 3ana4y Ha HaXOXKACHUE yrila MEKIY IIPSIMBIMU 2
PacnionosxeHne npsMbIX U INIOCKOCTENH B IIPOCTPAHCTBE 2
[TapannensHOCTH B IPOCTPAHCTBE 2
Pa3nen 9. Teopernueckoe o0yueHnue 16 OK 2,3,6,5
IMepnenaukyasipHocTh NPSAMBIX | [lepneHIUKYIIPHOCTD MPSIMBIX, MIPSIMOM ¥ TNIOCKOCTH, CBOWCTBA NpA- | 2
U I10CKOCTel MBIX, IEPIEHIUKYJSPHBIX K INIOCKOCTH.
[lepneHIUKYISIPHOCTD NPSAMON U IIIIOCKOCTH 2
[lepneH TUKYISIpHOCTD NPSIMBIX, IPSIMOHN U MJIOCKOCTH 2
PaccrosiHue OT TOYKHM 1O IJIOCKOCTH, OT MPSMOW JI0 TUIOCKOCTH, | 2
paccTosiHuEe MEXAY MapajuIeIbHBIMU IIOCKOCTSIMHU
Yroa Mexay IpsMOi U INIOCKOCTBIO 2
[leprienAuKynAp U HAKJIOHHAs. YTOJ MEXAY NMPSMOM U IJIOCKOCTBIO | 2
JIByrpaHHbIN yroia 2
[lepnieHIUKYIAPHOCTD IIJIOCKOCTEN: ONPEEICHUE, IPU3HAK 2
IIpakTHyeckue padoThl 8
IlepnieH IUKyYISPHOCTD NPSIMOM U INIOCKOCTH 2
Yron Mmexay npsMoil ¥ II0CKOCThIO 2
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ITpu3HaK nepneHaAuKyIIpHOCTH NPSIMOM U INIOCKOCTH 2
PaccrosHe Mex 1y napamienbHbIMU IUIOCKOCTAMU. [lepnieniukymnsip u | 2
HakjoHHas1. Teopema o Tpex NepHeHIuKYIIpax

Pa3znes 10. Tpuronomerpus Teoperuueckoe o0yueHune 20 OK 2,3,6,5
YucnoBas  OKpYKHOCTb, IIOJOXMTEIbHOE M  OTpULATEIbHOE | 2
HanpasJeHrue 00X0/1a OKPYXHOCTH, IEPBbIA U BTOPOH MaKeT
Cucrema KOOpIMHAT, YHWCIOBas OKPYXHOCTb Ha KOOPJWUHATHOM | 2
IJIOCKOCTHU, KOOPJMHATHI TOYKU OKPYKHOCTH
Cunyc, KOCHHYC M X CBOICTBa, IIEpBasi, BTOpasi, TPEThs U YeTBepTas | 2
YEeTBEPTU OKPYKHOCTH
Tpuronomerpuyeckue byHKIIH YHCJIOBOTO apryMeHTa, | 2
TPUTOHOMETPUYECKHE COOTHOIIEHUS OJJHOTO apryMEHTa
Cunyc yria, KOCHHYC yTia, TAHT€HC yIJia, KOTAaHT€HC yIJia, TpajycHas | 2
Mepa yriia, pajnaHHasi Mepa yria
@®opMyIibl TAHT€HCA PA3HOCTU M CYMMBI apI'yMEHTOB, YIJIbI Iepexo/a, | 2
(hopMyITBI KPaTHOTO apryMEHTa
®opmyiiel peoOpa3oBaHUs CyMMbl TPUTOHOMETPUUYECKUX (PYHKUUH B | 2
MTPOU3BEJICHUS
DopMyIbl JBOMHOTO apryMeHTa 2
@dopMyIbl TOHWKEHUS CTETIEHH, (POPMYJIIbI TOJOBUHHOTO yIJia 2
DopMmysibl TPUBEIEHUS 2
IIpakTnyeckne padoTsl 38
CuHyc, KOCUHYC U TAHT'€HC IBOWHOTO yTiia 2
Tpuronomerpuyeckue ToKJIECTBA 2
[Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 2
Tpuronomerpuueckue ¢ynxmun: Y~ SMX Y =COSX - rpabux 2
¢GbyHKIMH, cBoMicTBA QYHKIIUI
PacTspxkenne ot ocu abcuuce, cxarue K ocu alcIyce, MOCTpOeHHE | 2
rpaduka QyHKIIIN y=m-T (X)

28



Cxartme K OCH OpAMHAT, pacTsHDKEHHE OT OCH  OpJOUHAT, | 2
npeoOpa3oBaHWe  CHUMMETPUM  OTHOCHTEIBHO OCH  OpJAMHAT,
ocTpoeHue rpaduka GyHKIuu y="1 (kx)
3aKOH TapMOHHMYECKUX KOJIeOaHMi, yacToTa KojaeOaHNui, aMILTUTy A, | 2
HavanpHas ¢aza
Tpuronomerpuueckne QyHKIUU:Y = tg X, y = ctg X, rpaduk GyHKmuii, | 2
cBOMCTBa (PYHKIIUI
Oynkiuu Y ~ACINX Yy =arCCoSX "y = arctg x, y = arcctg X, ux 2
CBOWCTBa, TpauUKH ¥ COOTHOIICHHUS, COJEpXKallhe apKCHHYC,
apKKOCHHYC, apKTaHT€HC, apKKOTAHTE€HC
ApKCHHYC, apKKOCHHYC, AapKTaHTE€HC, ApKKOTAaHTEHC, ypaBHEHHUS: | 2
cost=a sint=a (g t=a, ctgt=a nepasencrsa: COStva sintva
Jlgtva dagtva phocrejimme TpUroHOMETpHYECKIE YPABHEHHS H
HEPaBEHCTBA
Oynkumu Y = g X, Yy = ctg X, uX cBOMCTBa U rpaduku 2
[Moctpoenwue rpaduka pyukipn y =m - f(X), y=m - f (kx) 2
IMToctpoenwue rpaduka pynkipm y =m - f (X), y=m - f (kx) 2
MeTob! pelieHusi TPUrOHOMETPHUECKUX YpaBHEHUH 2
Merox 3aMeHbI IEPEMEHHOU 2
MeTo] pa3sioKeHHs Ha MHOXUTENN 2
OnHOpO/IHBIE TPUTOHOMETPUYECKUE YPAaBHEHHUS IEpBOH M BTOPOH | 2
CTETICHU, AITOPUTM PEUICHUS YPaBHEHUS
@dopMyIibl CHHYCa U KOCUHYCa CYMMBI U pa3HOCTH apTyMEHTOB, BHIBOJL | 2
hopmyn
OnHOpOHBIE TPUTOHOMETPHYECKUE YPABHEHHUS INEpPBOH M BTOPOM | 2
CTETICHU, AITOPUTM PEUICHUS YPaBHEHUS

Pa3nes 11. MHoOrorpaHHuku Teopernueckoe o0yuenune 8 OK 2,3,6,5
MHoOrorpaHHHUKH: BEPIIUHBI, pedpa, TpaHu 2

[Tnomanas 60KOBOM M OJTHON MOBEPXHOCTH MPU3MBI
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[Ipusma, e€ ocHoBaHusA, OOKOBbIE pé&Opa, BBICOTA, OOKOBas
noBepxHOCTh. [Ipsmas u HaknoHHas npusMa. [IpaBuiibHas mpuzMa.

[Mupamuna: ocHoBaHue, OOKOBBIE peOpa, BbIcOTa, OOKOBas TO- | 2

BEPXHOCTh, CEYCHHE MMUPAMHUJIbI

Tpeyronbnas nupamuaa. [Lnomans 60KOBOI MOBEPXHOCTH 2

[IpaBuibHas nupamuia

IIpakTnyeckue padoThl 2

MHororpaHHUKH 2
Paznen Nel2. Teopernueckoe o0yueHue 24
JAuddepenuuposanue 3amavya 0 CKOPOCTU JBUKEHHS, MTHOBEHHAs! CKOPOCTh, KacaTellbHas K | 2 OK 1,2,3,6,5

KPUBOW, CKOpPOCTh W3MEHeHUs (QyHKuu, auddQepeHIrpoBaHue.

Omnpenenenue Npou3BoIHOM 1o JIeHOHwMILy.

ANTOPUTM HaXOXKIEHUS MPOW3BOAHON. Tabmuma MPOU3BOIHBIX | 2

JIEMEHTAPHBIX (QYHKIMH.

®opmyinsl quddepeHpoBanus, npasuia auddepeHIupoBaHus 2

IIpumepsr mpumeHeHuss B Qusuke. Bropas mnpousBomHas u ee | 2

(u3nyecKuil CMBICII.

[Tonsartue rpaduyeckoro n300pakeHUs MIPOU3BOTHOM. 2

KacatenpHast k Tpaduky, YrioBoil KoOd(hQOHUIMEHT, alropuT™ | 2

COCTaBJIEHUs YpaBHEHUs KacaTesbHOM K rpaduky Gynkuu [Iprumepsl

NpUMeHEeHHsT B (QU3UKe W TeoMeTpuH. Bropas mpou3BomHas U ee

(bu3NYeCKUil CMBICIL.

[lpumepbl  WCHONB30BAaHHUS  TPOM3BOTHONW  JUISI  HAXOXKICHHS | 2

HAWIy4ylIero pelleHUus B NPUKIAJAHBIX, B TOM 4YHCIE COLMAIBHO-

SKOHOMMYECKHX, 3ajauyax. HaxoxxaeHuwe ckopocTu i Tpoliecca,

3aJJaHHOTO (POPMYJION MK TPaPUKOM.

CrnoxHble (QYHKIIUH, TPOMEKYTOUHBIA apryMeHT, IPOWU3BOAHAS | 2

KOMIO3UIUH JIBYX (DYHKIUH
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[Ipon3BogHbIE CYMMBI, pPa3HOCTH, IPOU3BEICHHUS M YaCTHOIO.
[Ipon3BoaHbBIE OCHOBHBIX 3JeMEHTapHBIX (yHkimid. [IponsBoaHbIe
CJIOKHOM M oOpaTHOM PpyHKIM. Bropas nponsBoaHas.

Hcnonp3oBaHne MOPOM3BOAHBIX TP PELICHUU TEKCTOBBIX, | 2
(bU3MYECKUX U TEeOMETPUUYECKUX 3ajad, HAXOXJICHUHU HauOOJBIINX U
HAMMEHBIINX 3HAYEHUN.
Bospacraromas w  yOwBaromiass  (pyHKIMS Ha  TPOMEXYTKE, | 2
MOHOTOHHOCTbB, QJITOPUTM UCCIIETOBAaHMS HENPEPHIBHOW (YHKINUU HA
MOHOTOHHOCTh
Toukn sKCTpemyma, HEOOXOIMMOE  YCIIOBHE JKCTpemyma, | 2
JOCTaTOYHOE YCIOBUE OKCTPEMyMa, aJFOPUTM  HCCIEAO0BaHUS
HEeNpepbIBHON (YHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI
Texkymme KOHCYJIbLTAIIUH 2
l'opu3oHTanbHAsE ACUMITOTA, BEPTUKAIbHAS aCUMIITOTA, TOCTPOCHHE | 2
rpaduka
IIpakTuyeckue padoThl 18
VYpaBHeHHe KacaTelnbHOU K rpaduKy G yHKIUY. 2
[IpounsBoHast B reoMeTpUn 2
[IpumeHeHne Npon3BOIHON B PU3UKE M TEXHUKE 2
Haxoxxnenne nponsBoaHoM 2
Haxoxnenue skctpeMymMoB 2
Cxema uccneioBanus (pyHKIUU 2
[locTpoenue rpaduka Ha OCHOBE IMYHKTOB MCCIEA0BaHUS (PyHKIUN 2
Haxoxxnenrne HanbobIIero 1 HAMMEHBIIETO 3HAYSHHI HEMPEPHIBHOW | 2
(GYHKIMK Ha MPOMEXYTKE, aIrOPUTM HAXOXKJEHHS HAUMEHBIIETro U
HanOOJIBIIIETO 3HAYCHUI HEMPEPhIBHON (DYHKIMH Ha OTpe3Ke, 3a/1aun
Ha OTBICKaHUE HAauOOJIBIINX M HAUMEHBIINX 3HAYCHUH BETUYNH
ANTOpUTM UCCNIEI0BaHHUS HENPEPbIBHONW (YHKIIMH Ha MOHOTOHHOCTD | 2
1 DKCTPEMYMBI

Tema 13. JIBuzkenus Teopernueckoe o0yuenune 6
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[lonsTe nBHXKEHUS NMPOCTPAHCTBA, BUIbl JBUKCHHUI: LIEHTpaJIbHASA,
0CeBasi CHMMETpUU

[loHsITHE O CUMMETPHUU B MPOCTPAHCTBE (3€pKaJIbHAas).

[TonsTHE O CUMMETPHUU B IPOCTPAHCTBE (M1apaljIesIbHbIN IEPEHOC)

Paznen 14. IlepBooOpasnas wu
HHTErpaj

TeopeTntleclcoe oﬁyqelme

14

HuddepenumrpoBanrue, WHTETPUPOBAHUE, IEPBOOOpa3Hasi, TadIUIA
epBOOOPA3HBIX, MpaBUIIa OTBICKAHUS MepBOOOPA3HBIX,
HEOIPEICJICHHBIA MHTErpajl, TaOlHWIla OCHOBHBIX HEOIPEICIICHHBIX
WHTETPAJIOB, IPABHIJIA HHTCTPHPOBAHUS

[Tnomane kpuBoNMHEWHOW Tparneuuu. [loHAaTHE 00 ompenereHHOM
HHTErpajie , peaeil MoCIeq0BaTeIbHOCTH, TUIONAlb KPUBOJIMHEHHON
MOCJEI0OBATEIbHOCTH, Macca CTEp)KHsS, IEepEeMElIeHue TOYKH,
ONPEACICHHBIN WHTErpal, MpeIeIbl WHTETPUPOBAHUS,
TCOMETPUUYECKUIN M PU3NUECKHUI CMBICI ONPEIACICHHOTO HHTETpaa.

®opmyna Heiotona — JleitOHuIla, BBIUKMCICHUE TIOMIAEH TIIOCKUX
(buryp ¢ mMOMOIIBIO ONPEACIEHHOTO HHTErpaia

[IpunosxeHus ONPENENICHHOIO HWHTErpajga: BBIYUCICHHUE IUIOLIANEH
KPUBOJIMHEWHBIX (QUIYp, BBIYMCIEHUE IUIOMAACH IOBEPXHOCTH U
00BbEMOB (UTyp BpallleHUsI.

[IpunoxeHus ONpeAEICHHOTO HHTErpaja: BBIYMCICHHME IUIOIMIAJeH
KPUBOJUHEHWHBIX UTYp

HpI/IJ'IO)KeHI/IH OMMPCACIICHHOI'0 HHTErpaia: HaxXO0XJICHHUEC MacCChl I10
INIOTHOCTHU €€ paClpCaACIICHUS.

N

Texkynue KOHCYJIbTAIMU

ITpumMepbl IpUMEHEHUs] MHTErpajia B (pU3KMKe U T€OMETPUH.

IIpakTHyeckune padboThI

[IpumeHeHne onpeeIeHHOro NHTErpaia K BBIYUCIEHUIO0 00bEMOB

[lepBooOpazHas u UHTErpa

OK 1,2,3,6,5,9

[IpunoxxeHust omnpeneneHHOro WHTErpaja: BBIYMCICHHUE IUIOIaaeH
KPUBOJIMHEHWHBIX QUTYD

NN N O|WWw

Teopernueckoe o0yuenune

OK 2,3,6,5
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Pazgen 15. uauuap, KoHyC U
map

[TonsATHE WMIIMHIPUYECKON TOBEPXHOCTHU, LIUIIMHIPA U €TI0 SJIEMEHTOB,
(dhopMyIia st BBIYUCICHUS TUIOIIATH OOKOBOM ¥ TIOJHOM TOBEPXHOCTH
HWIAHAPA

OcHoBanmue, BbICOTa, 00KOBast MOBEPXHOCTb, 00pa3yrolas, pa3BepTka. | 2
@opmysbl IIIOMAAN MOBEPXHOCTEH HMWIMHIpa U KOoHyca. Dopmyna
IUIOLIAIM TIOBEPXHOCTH YCEYEHHOro KoHyca. OceBble ceueHus u
cedeHus, napauienbHble ocHoBaHuio. Illap u cdepa, ux ceueHus,
KacaTelbHasl MJIOCKOCTh K cdepe. YpaBHeHHE ChEpbl U TIOCKOCTH.
dopmysa pacCTOSHUS OT TOUKH JI0 TIIOCKOCTH.
[loHATHE KOHMYECKOW MOBEPXHOCTH, KOHYCa M €ro 53JEMEHTOB, | 2
(hopMyIIbI 17151 BHIYMCIIEHUS TIOIaA1 OOKOBOM U MOJIHOM OBEPXHOCTH
KOHyca
OcHoBaHnue, BbIcOTa, 0OKOBasi IOBEPXHOCTh, 00pa3ylolias, pa3BepTka. | 2
@opMynbl IUIOMIAJAA IOBEPXHOCTENM KOHyca. PopMyna IuUIomagu
MOBEPXHOCTU YCEYEHHOro KOHyca. (OceBble CEUYEHHS U CEeueHus,
napajuienbHble ocHoBaHut0. [lap u cdepa, ux ceueHus, KacaTeabHas
IJIOCKOCTh K cdepe. YpaBHeHue cdepbl U miockoctu. Popmyna
paccTosiHUS OT TOYKH JI0 TJIOCKOCTH.
[Tonstne 00 o0béMe Tema. OTHomieHHWE OOBEMOB MOAOOHBIX TeEl. | 2
@opmynbsl  00béMa Kyba, MNPSMOYroJbHOTO Mapasuiesenurnena,
npu3Mbl, IuIuHApa. DopMmynsl 00bEMa mHpaMUIbl H KOHYcCA.
dopmyibl 00bEMA IIapa U MIOHAaAn Chepsl.

2
IlpakTnyeckue padoTbl 12
Humusap. Pemenue 3anau 2
Komnyc. Pemenwne 3agau 2
Iap. Pemmenue 3anau 2
H3mepenne u nocTpoeHue MOAENEN TOMEILEHU I 2
Brruucnenue napameTpoB oMeneHUI 2
[Ipumenenne  ¢dopmyn  BeUMCIACHUS oOBeMa, ©  IUIOMATH | 2

TCOMCTPHUICCKUX TCII
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Pa3znen 16. Teopus

Teopernyeckoe o0yueHue

OK 2,3,6,5

BE€POATHOCTH H Teopuss BEepOSATHOCTH, KOMOMHATOpUKA, MPAaBUIO YMHOXeHHs, | 1
MaTeMaTH4eCKad CTATHCTHKA (hakTopHa, MepeCTaHOBKH, OTOOPAKCHHE
Beibop AByX 9JIEMEHTOB, COYETaHHWE, pa3MEIIeHHE, YHCIO | 2
pasMeIleH’, YuciIo couyeTaHud, (opMynbl coyeTaHus, OHMHOM
HeroTona, OnHOMUHANIBHBIE KO3()(DUIIMEHTHI
Mogens 00beKTa, Clly4yallHOCTb, CilydailHble COOBITHS, KiIaccudeckas | 2
BEPOSITHOCTHAs CX€Ma, KJIACCHYECKOE OIpe/IeIeHue BEPOSTHOCTH,
IIPABUJIO0 CYMMBI, BEPOSITHOCTh CYMMBI COOBITUI
Koncyabranus nepej 2
IK3aMEHOM
IK3aMeH 7,5
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5. XapaKTepHCTHKA OCHOBHBIX BH/I0B Y4eOHOM AeSITeIbHOCTH CTYACHTOB

Coaepixanue 00yueHust

XapaKkTepuCTHKAa OCHOBHBIX BHJIOB [1eATEJIbHOCTH
CTYAECHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBeagenue

O3HaKOMJICHHE C POJIbI0O MaTeMaTHKH B HayKe, TEXHHUKE,
IKOHOMHKE, UH(POPMAIIMOHHBIX TEXHOJIOTHUSIX "
NPaKTUYECKOH JIEeATSITLHOCTH.

O3HakOoMJICHHE C TeMsIMA W 3ajJa4yaMd  H3y4CHHS
MaTteMaThuku Tpu  ocBoeHun mpodeccuii CIIO wu
cnenuansHocteit CI1O

AJITEBPA

PasBurtne nousarus
0 YHcJIe

BeinmonHenue apudmerndeckux IeHCTBUN HaJ 4yUCIaMH,
coueTasi yCTHbIE U IIMCbMEHHBIE TIPUEMBI.

Haxoxnenue npuONMKEHHBIX 3HAuY€HUM BEIMYUH U
MOTPEIIHOCTEN BBIYMCIICHUI (abcomroTHOM u
OTHOCHUTEJIbHOI ); CPaBHEHHE YMCIIOBBIX BbIPAKEHUMH.
Haxoxnaenue omn6ok B npeoOpa3zoBaHUsIX U BBIUMCICHUSIX
(oTHOCHUTCS KO BCEM IIYHKTaM IIPOrPaMMBbI)

Kopuu, crenenn, jgora-
pupmMbI

O3HakoMJIeHME C TMOHATUEM KOpPHSA N-  CTEIEHH,
CBOMCTBaMHU PaJMKaJIOB U IPaBUIaMHU CPAaBHEHUS KOPHEH.
@opMynHpOBaHUE ONPEACICHHS KOPHS U CBOMCTB KOPHEH.
Brluucnenue u cpaBHEHUE KOPHEN, BBITOJIHEHUE IPUKHUIKU
3HA4YECHUS KOPHSL.

[IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIPAXKECHUIH,
CoZlepKaIIMX PagUKaIbl.

Boinonnenue pacdyeroB 1mo Qopmyinam, coaepiKaiiuMm
paguKaibl, OCYHUIECTBISAS HEOOXOAMMBIE IOACTAHOBKH H
npeoOpa3oBaHus.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH € paIuKaJIaMu.
Pemienue nppaimoHanbHBIX YpaBHEHUMN.

O3HakOMJIEHHE C MOHSITHEM CTENEHH C JEeHCTBUTENIbHBIM
IIOKa3aTeNEeM.

HaxoxneHne 3Ha4yeHUN  CTENEHH, HUCHONb3Ys IpHU
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchlBaHUE KOpPHS N-d CTENEHW B BHJE CTENEHU C
JIpoOHBIM IOKa3aTesaeM U Hao0opoT.

DopmMyJIIMpOBAHUE CBOMCTB  CTElEHEH. Bpruncienue
CTETNIEHEW C palMOHAJIbHBIM I10KA3aTEJEM, BBIIIOJHEHUE
MIPUKUIKY 3HAYEHUSI CTEIIEHU, CPAaBHEHUE CTEIICHEN.
[Ipeo6pa3oBanue YHCIOBBIX M OYKBEHHBIX BBIPAKECHUI,
COIEpKAIIMX CTEIEeHU, TMPUMEHSAS CBOWCTBA. Perienue
MOKA3aTEeIbHBIX YPABHEHUM.

O3HakoMJIEHHWE C TPUMEHEHUEM KOPHEW M CTeNeHEeH Npu
BBIUHUCIICHUM CPEIHUX, JEJICHUM OTpe3Ka B «30J0TOM
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ceyeHuW». PelleHne NpUKIaaHBIX 3a1ad Ha CIOYKHBIE
IIPOLICHTBHI.

IIpeodpa3oBanue
ajredOpanyecKux BbIpasKeHU i

BoinonHenue npeoOpa3oBaHuil BBIPAXKEHUM, IPUMEHEHHE
(GopMys, CBS3aHHBIX CO CBOHCTBAMM CTENEHEH U
JorapupMoB.

Onpenenenne obnactu JOITyCTUMBIX 3HAYEHUN
JOrapu(pMHUECKOrO BBIPAKCHUS. Pemenne
norapu(pMHUECKUX YpaBHEHHIA

OCHOBBI TPUTOHOMETPUH

OcCHOBHbIC MOHATHSA

WN3yuenune paamaHHOro MeTOJa HU3MEPEHUS  YIJIOB
BpaIllCHUS] U MX CBSI3U C rpaaycHoi mepoi. M3o0paxeHue
YIJI0B BPAIEHUS HA OKPYKHOCTH, COOTHECEHHUE BETUUHHBI
yria ¢ €ro pacroIOKeHHEM.

DopMyIUpOBaHUE OMpEACNICHUH TPUTOHOMETPUUECKUX
GyHKIMA 18 YIJIOB  TOBOpPOTAa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEYTOJbHUKA H  OOBSICHEHHUE UX
B3aUMOCBSI3H

OcHOBHbIE TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB
JUIL  BBIYUCICHUS ~ 3HAYEHUHW  TPUTOHOMETPUYECKHUX
(GyHKIUH 0 OJTHOM U3 HUX

IIpeoOpa3oBanusi mpocTemmux
TPUTOHOMETPUYECKUX
BbIPAKEHH I

N3ydyenne ocHOBHBIX (hOPMYINl TPUTOHOMETPHUH: (HOPMYIIbI
CIIOKEHMSI, yZIBOEHUS, npeobpazoBaHus CYMMBI
TPUTOHOMETPUUECKUX (QYHKIMA B MPOU3BEACHUE U
MIPOU3BEAICHUS B CYMMY U NPUMEHEHHE NPU BBIYMCICHUU
3HAUEHUS  TPUTOHOMETPUYECKOTO BBIDKEHUS U
YIPOILEHUS €To.

O3HakOMJIEHME CO CBOMCTBAMM CHUMMETPUHM TOYEK Ha
€AMHUYHON OKPYKHOCTH M NPUMEHEHHE UX JUIA BBIBOJA
(bopMyI IpUBEICHUS

IIpocreiimmue
TPUTOHOMETPHYECKHE
YPABHEHHUS M HEPaBEHCTBA

Pemenne no ¢opmynaM U TPUTOHOMETPUUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[Ipumenenne oOLIMX METOAOB pELIEHUS ypaBHEHUH
(mpuBeneHNe K JIMHEHHOMY, KBaJIpaTHOMY, METOJ
pa3oKeHUus Ha MHOXHTENIH, 3aMEHbI NEepPEeMEHHON) IpH
pEeLIEHUU TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHHe OTMeuyaTb Ha Kpyre peleHus MOpOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC,
APKTAHI€HC YUCJIA

O3HakomieHHE c MTOHSATHEM 0o0paTHbIX
TPUTOHOMETPUUECKUX (PYHKIIHM.

N3ydyeHnue omnpeneneHUd  apKCHUHYCa, apKKOCUHYCA,
apKTaHreHca 4ucia, GopMyIupoBaHUE HX, M300paKeHUE
Ha €IMHUYHON OKPYKHOCTH, IIPUMEHEHUE IIpU PEUICHUHU
YpaBHEHUM.

®YHKIIUU, UX CBOMCTBA Y TPA®UKH
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DyHKIUH.
IlousitTHe o
byHkuun

HENPEPBIBHOCTHU

O3HakoMJICHHE C TMOHATHUEM IEPEMEHHOW, MpUMEpaMu
3aBHCUMOCTEH MEX]Ty IEPEMEHHBIMH.

O3HakomJieHHE C TOHATHEM Tpaduka,
MPUHAICKHOCTH TOYKH rpaduky pyHkuuu. OnpeneneHue

oIpe/ieIICHUE

no gopmyse npocTeifiiei 3aBUCUMOCTH, BUa ee rpaduka.
Breipaxkenue 1o Qopmyne oOaHOW TepeMEHHON dYepe3

IpyTue.

O3HaKoOMIICHHE C OIpCaACIICHUEM

bynkuum,
(dhopMyIupoBaHHE €ro.

Haxoxnenue o0nacTu onpeaeneHus U 00JacTu 3HAYCHUI
byHKIIIN

CpoiicTBa QyHKIUM.
I'pa¢uyeckass wWHTEpHpeTALUA.
ITIpumepnbI (yHKIMOHAIBHBIX
3aBHCHUMOCTEN B peajibHbIX
npoueccax u ABJICHUSIX

O3nakomiieHHe ¢  npuMepamMu  (QYHKIHMOHAIBHBIX
3aBUCUMOCTEl B peajbHBIX IpolLleccax H3 CMEXKHbIX
JUCLUTUIMH.

O3nakomieHue ¢

HEKOTOPBIX CBOWMCTB JTMHEHMHON U KBaApaTUYHOU (QYHKIUH,

AOKa3aTCJIIbHBIMHU  PACCYKACHUAMU

MPOBEACHNUE JINHEWHOM,
JTMHEHHOHU, APOOHO-IIMHEHHON U KBaIpaTUIHON (PyHKIHUH,
noctpoeHue ux rpaguxos. [loctpoenue u urenue

HUCCICIJO0BaHUsA KyCOYHO-

rpaduxoB Gpynkuuii. MccnenoBanue GyHKIUN.
CocraBnenue BHJIOB (YHKIMHA IO JaHHOMY YCJIOBHIO,
pelIeHne 3a7a4y Ha IKCTPEMYM.

Brinonnenue npeobpazoBanuii rpadguka GyHKIMH

Oo0paTHble pyHKIMHN

N3ydyenne mnoHsATHS 0OpaTHON (QYHKIMH, OMIpeesieHre
rpaguka oOpatHOW (QyHKIUH,
obnacTu ompejeNeHuss U 00JacTh

BHJIa W IIOCTPOEHHUE
HaxOXJICHHUE €€
3HaueHul. [I[pumeHeHne cBONCTB PyHKIMI

IIpU HUCCIENOBAHMM YPAaBHEHMM M pELICHWM 3a/1ad Ha
JKCTPEMYM.

O3HaKOMJICHHE C TMIOHATHEM CIIOKHON (YHKLIUU

CreneHHble, MoKa3a-

TeJlbHbIE, JIOrapu(pMUYecKue |
TPUTOHOMeETpHYeCKHe PyHKIUH.
OOpaTHbIe TPUTOHOMETPUYECKHE
byHkuun

Brruncnenue 3naueHuit QyHKIMN 110 3HAYEHUIO apryMeHTa.
OmpenenieHne TONOKEHUS TOYKKM Ha rpaduke Mo ee
KOOpJUHATaM U Ha00OpOT.

Hcnonb3oBanue cBONCTB (QyHKUIUN Uid

3HAYEHUH CTETeHeN U JIorapu(pMoB.

CpaBHEHUS

[TocTtpoenue rpagukoB CTENEHHBIX U JOrapUPMHUECKUX
(GyHKIMHA.

Perrenune nmokaszarenbHbIX U JOrapu(pMHUUECKUX YPaBHEHUN
Y HEPaBEHCTB MO M3BECTHBIM aJITOPUTMAaM.

O3HakoMJIEHHE C TOHATUEM HEMPEPHIBHON MEPHOANYECKON
¢byHkuY, GopMynupoBaHHE CBOMCTB CHHYCA U KOCHHYCA,
MMOCTPOCHUE UX TPa(UKOB.

O3HakOMJICHHE C TIOHSATHEM TAPMOHUYECKUX KOJICOAaHUN U
IpUMEpPAMU TapMOHUYECKHUX KOJICOAHUH MAJIsi ONUCAHMS
MPOIIECCOB B (PU3HKE U APYTHX OOJIACTSIX 3HAHMSL.
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O3HaKOMJIEHHE C TIOHATHEM Pa3pbIBHOW NEPHOAUYECKOMN
¢bynkuuu, QopMmynupoBaHHE CBOWCTB  TaHTE€HCAa U
KOTaHT'€HCa, IIOCTPOCHUE UX IPa(UKOB.

[Ipumenenne cBONUCTB (DYHKIMIA AT CPABHEHUS 3HAUCHHUNA
TPUTOHOMETPUUECKHUX GyHKLUH, peleHus
TPUTOHOMETPUUYECKUX YPABHEHUM.

IToctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPHUUECKUX
(GbyHKUMH U onpeziesieHue 1o rpaduKaM X CBOMCTB.
Brimonnenue npeobpazoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJLHOCTH

O3HakoMJIeHHE c HOHSITUEM YHCIIOBOM
HOCJIEJ0BATENIbHOCTH, criocobamu ee 3aJJaHus,
BBIYMCIICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C TIOHATHEM IIPe/iesia 0CIe10BaTeIbHOCTH.
O3HaKkOMJIEHHE C BBIYUCIEHHEM CYMMBbI OECKOHEYHOI'O
YHUCIIOBOTO psJa Ha MpPUMEpPE BBIYUCIEHUS CYMMBbI
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.
Pemenne 3amau Ha mnpuMeHeHUE QOPMYJIbl CYMMBI
0eCKOHEUHO yOBIBAOIIECH reOMETPUIECKOM MPOrpeccun

IlIpousBoaHAasi U ee IPUMEHEHHE

O3HakoMJIEHUE C IOHATUEM ITPOU3BOIHOM.

N3yyenne u QopmynupoBaHue €€ MEXaHMYECKOTO U
TEOMETPUUYECKOTO  CMBICIIA,  W3YYEHHE  aJIropuTMa
BBIUMCIICHUSI TPOU3BOJHOM Ha MpPHUMEpPE BBIYUCICHUS
MIHOBEHHOH CKOPOCTH U YIJIOBOTO K03 uiinenra
KacaTeJIbHOM.

Cocrapnenre ypaBHEHUs KacaTelIbHON B 00IIIEM BHJIE.
VYcBoenne mpaBwin  auddepeHIupoBaHUs,  TaOJIMIIBI
MPOU3BOTHBIX dJIEMEHTAPHBIX (DYHKIUH, MPUMEHEHHUE IS
muddepeHpoBaHus (YHKIHMA, COCTaBICHUS ypaBHEHUS
KacaTeJIbHOU.

W3yuenne TeopeM O CBSI3M CBOMCTB (YHKUIMH U
MIPOU3BOIHOM, (HOPMYJIHPOBKA HX.

IIpoBenenne ¢ TOMONIBIO TPOM3BOIHOW HCCIIEIOBAHUS
dbyHKIIMH, 3a1aHHON (POPMYITOi.

YcTaHoBNeHUE CBS3U CBOMCTB (DYHKIIMU M IPOU3BOAHOM 110
ux rpapukam.

[Ipumenenne mNpoM3BOAHOM M pelIeHUs 3aj7ad  Ha
HaXO0XKJIeHHE HauOOJIbIIEro, HAMMEHBIIET0 3HAYCHNUS U Ha
HaXO0XAECHHUE IKCTpEMyMa

IlepBooOpa3Hast U MHTErpaJl

O3HakoMJIEHHE C TOHSITUEM UHTETpaia u epBooOpa3HOM.
N3ydyenne mpaBmiia BBIYMCICHHUS IMEpBOOOpasHOM U
teopembl HeroTona— JleiiOHuIa.

Pemenne 3amau  Ha CBSA3p MMEPBOOOpA3HOM W €€
MPOU3BOIHOM, BBIYHMCIICHHUE MEPBOOOPA3HON IS AAHHOM

GyHKIMU.
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Pemlenne 3agay  Ha NIPUMEHEHHME UMHTErpanga  Juis
BBIUMCIICHUS (PU3HMUECKUX BEIMYHMH U TUTONIAIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHMSI M CHCTEMbI

YPaBHeHUil
HepaBencrBa "
HEPaBeHCTB C AByMS
nepeMeHHbIMH

CHUCTEMBbI

O3HakoMJIEHHE € MPOCTEHIIMMH CBEICHUSIMH O KOPHSIX
anreOpanvyeckux ypaBHEHUU, MOHSTUSIMU HCCIEIOBaHUS
YpaBHEHUH U CUCTEM ypaBHEHUM.

N3yueHne Teopun paBHOCWIBHOCTHM YpaBHEHUH U €€
npumeHeHus. IloBTropeHne 3anucy peleHus: cTaHJapTHhIX
yYpaBHEHMIA, MPUEMOB NpPeoOpa3oBaHUS ypaBHEHHU JUIA
CBEZICHMSI K CTaHJapTHOMY YpPaBHEHHUIO.

Pemenue paloHaIbHbIX, HpPpPaLUOHAIIBHBIX,
MOKa3aTeJIbHbIX W TPUTOHOMETPUUYECKHX YpPaBHEHUH U
CUCTEM.

Hcnonb3oBanue cBOWCTB u TpaduKOB (QYHKIMHA s
pemieHust ypaBHeHuil. [loBTOpeHHME OCHOBHBIX IPHUEMOB
pELIEHUS CUCTEM.

Pemienne ypaBHEHMH C IIPUMEHEHHEM BCEX IIPUEMOB
(paznokeHuss Ha  MHOXMTENIH, BBEJIEHUS  HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKH, IPpaUIeCKOTO METOA).
Pewienue cucrem ypaBHEHHI ¢ IPUMEHEHUEM Pa3IUYHBIX
CHoco00B.

O3HakomieHMe C  OOIIMMHM  BONPOCAMH  pEIICHUS
HEpaBEHCTB M HCIOJb30BaHHE CBOICTB M TIpaduKOB
(GyHKIMH TIpU peIIeHuN HEPABEHCTB.

Pemenne HepaBeHCTB M CHCTEM  HEPAaBEHCTB C
MIPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.

[IpumeHeHne MareMaTHYECKMX METOJOB MJI pEelIeHUs
COJIepKaTeNbHbBIX 3a/1a4 U3 Pa3JIMYHbIX 00JIacTell HayKu U
NpakTUKU. MHTepnpernpoBaHue pe3yabTaTOB C Y4ETOM
peabHBIX OTPaHUYCHUI

3JEMEHTHBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTENU U CTATUCTHUKHU

OcHoBHBIE
KOMOMHATOPUKH

INOHATUA

N3yyenune mpaBuiga KOMOMHATOPUKH W MPUMEHEHHUE INPU
pelIeHn KOMOMHATOPHBIX 3a/1ad.

Pemenne koMOMHATOPHBIX 3a7]ad METOAOM Mepedopa U 1o
MPaBIIIy YMHOXKEHUS.

O3HakoMJIeHHE c MOHSATUSMHU KOMOMHATOPHKHU:
pa3MEIIeHUsIMU,  COYETaHUSIMU, [EPEeCTAaHOBKAMU U
(dbopMynaMu 1 UX BBIYHCICHUSI.

OObsicHeHHe W TpuUMeHeHue QGOopMyn s BBIYUCICHHS
pa3MelIeHH, MepecTaHOBOK U COYETaHUN MpPH pElIeHUU
3a/1a4.

O3nakomiieHue ¢ O6mHOMOM HBIOTOHA M TPEYrOJbHUKOM
[Tackans.

Pemenue npakTruueckux 3a7a4 ¢ UCIOJIb30BaHUEM TOHSATHM
Y TIpaBUJI KOMOWHATOPUKH.
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DJIeMeHThI TeOpHH
BEePOATHOCTEM

N3ydyeHne KIacCMUECKOIO OINpEAENIECHUsI BEPOSATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEM.
PaccmoTpenue mNpuMEpOB BBIYMCICHUS BEPOATHOCTEH.
Pemenue 3a1a4y Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI

IIpencraBiienne TaHHBIX
(Tabdanubl, IMaArpaMmbl,
rpaguxn)

O3HaKoOMIICHHE C npeacCTaBJICHUCM YUCJIOBBIX JAHHBIX U UX
XapaKTCPpHUCTUKAMU.

Pemenne MPAKTUYCCKUX 3aaa4 Ha 06pa60T1<y YU CJIOBBIX
JaHHBIX, BBIYUCIICHUC UX XAPAKTCPHUCTUK

I'EOMETPUA

IIpsiMbIe U MJIOCKOCTH
B IPOCTPAHCTBE

@opMynHpOBKa U NPUBEACHUE JOKA3aTENIbCTB MIPU3HAKOB
B3aUMHOI'O  pACIIOJIOKEHUS MPAMBIX H  IUIOCKOCTEH.
Pacno3naBanne Ha deprexax M MOJEISAX pPa3IUYHBIX
CJIy4aeB B3aMMHOI'0 PACOJIOKEHUS MPAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYKJICHHII.

DopMyJIMPOBAHUE ONPEAECIEHUN, MPU3HAKOB U CBOWCTB
napayieIbHBIX W NEPHEHAUKYISAPHBIX  IUIOCKOCTEH,
JBYTPAHHBIX U JIMHEWHBIX YTJIOB.

BrinonHenue mocTpoeHus yriioB MEX Iy MPSMBIMU, IPSIMON
U IUIOCKOCTBIO, MEX]Y IJIOCKOCTSIMU [0 OINHUCAaHUIO U
pacno3HaBaHUe UX HAa MOJEIIAX.

[IpuMeHeHne TPU3HAKOB M CBOWCTB  PACHOJIOKEHUS
NPSIMBIX U IIJIOCKOCTEN MPHU PEIICHUH 3a4au.

N3o0paxkenue Ha pUCYHKAX M KOHCTPYMPOBAHHE Ha
MOJIEJISIX TEPIEHAUKYISIPOB M HAKJIOHHBIX K TUIOCKOCTH,
MPSIMBIX, TapaUICNIbHBIX  TIJIOCKOCTEHM, YIJIOB MEXKIY
MPSIMOM M TUIOCKOCTBIO M1 00OCHOBaHHUE TTOCTPOCHHUSI.
Pemienue 3a1a4 Ha BEIYKMCIIEHUE TEOMETPUUYECKUX BEIMYKH.
OnuchIBaHUE PACCTOSIHUSL OT TOYKH JI0 IUIOCKOCTH, OT
OpsIMOMl 10 TUIOCKOCTH, MEXAY IJIOCKOCTSIMHU, MEXIY
CKPELIMBAIOIINMUCS TPSIMBIMH,

MEXy MPOU3BOJbHBIMU (PUTYpaMU B MPOCTPAHCTBE.
dopMynHpOBaHHE W JOKAa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYILECTBOBAHMSI, CBOMCTBA).
N3o0paxkenne Ha dYepTekax W MOJACIAX PACCTOSIHUS U
obocHOBaHME CcBoMX CyxkneHuid. OmpeneneHue u
BBIYMCIICHHE PACCTOSHUW B mpocTpaHcTBe. lIpumeneHue
(dhopMyI U TEOpeM MIAaHUMETPHUH IS PEIISHUS 3a/1a4.
O3HakomieHne c MOHSITUEM napajuieIbHOT 0
MPOEKTUPOBaHUSI M €ro cBoucTtBamu. DopmynupoBaHue
TEOpEeMbl O IUIOMIAJX  OPTOTOHAJIBHOM  TMPOEKIUU
MHOTOYTOJIbHUKA.

[IpuMeHnenne Teopuu aJi1 OOOCHOBAHHS TOCTPOCHUH U
BBIYUCIICHU.

ApPryMEHTHUPOBAHUE CBOMX CYXJCHHH O B3aUMHOM
PaCTONOKEHUU TIPOCTPAHCTBEHHBIX (PUTYD
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MHOrorpaHHUKHU

Onucanne M XapakTepUCTHKA  pa3IMYHbIX  BHJIOB
MHOI'OTPaHHUKOB, IIEPEUNUCIIEHUE UX IEMEHTOB U CBOMCTB.
N300paxkeHne  MHOTOTPAaHHHKOB | BBITIOJIHEHHE
IIOCTPOEHUS Ha U300paskeHHIX u MOJIETSIX
MHOTOTPaHHHKOB.

Boluvcnenne  NMHEMHBIX — DJIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(MUIYpaLUsAX, apryMEHTHPOBaHUE
CBOUX CYXKICHUU.

XapakTepucTUKa W H300pakeHUE CEUYCHHs, pa3BEPTKH
MHOI'OTPaHHUKOB, BEIYMCIICHHE IIJIOIIAIECH TOBEPXHOCTEN.
[locTpoeHne mpOCTEUIIMX CEYeHHHA KybOa, NPU3MBL,
nupamuabl. [IpuMenenne (akToB ©  CBEACHUH U3
IUTAHUMETPHH.

O3HakoMJIEHME C BHMJAaMU CHMMETPHH B IIPOCTPAHCTBE,
¢bopmynupoBaHue olpeaeneHui " CBOMCTB.
XapakTepucTUKa  CHUMMETPMM  T€l  BpallleHus U
MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHHM MPH PELICHUM 3aa4.
Hcnons3zoBanue proOpEeTEHHBIX 3HAHUMI JUIs
VICCJIEIOBAHMS U MOJICTIMPOBAHMS HECIIOKHBIX 3a/1a4.
N300paxkeHne OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHNE
PHCYHKOB IO YCJIOBUSIM 33]1a4

Tesa u moBepxHOCTH
BpalleHUs

O3HakoMJIEHHE C BUIaMHU Tell BpalleHus, opMyIHpOBaHUE
UX ONPENCIICHUN U CBOWCTB.

DopMyJIIMPOBAHUE TEOPEM O CEYEHHUH IIapa IIOCKOCTHIO U
TIJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka W HU300paKeHHE TeNl BpalleHUs, WX
pa3BEpPTKH, CEUEHUS.

Pemienue 3amay Ha IMOCTPOCHHME CEYEHUM, BBIYMCIICHUE
JUIMH, PacCTOSHWM, yrioB, Iuiomanei. IIpoBenenue
JIOKA3aTeNIbHBIX PACCYKICHUM IIPU PELICHNUHN 3a1a4.
[IpumeHeHne CBOWCTB CUMMETPHUHM IIPU PELIEHUH 3a/a4 Ha
TeJa BpallleHus, KOMOMHAIINIO TeJ.

N3o0pakeHne OCHOBHBIX KPYIJIBIX TE€I W BBIMOJTHEHUE
PUCYHKA IO YCJIOBHIO 3aJja4l

HN3mepenusi B reomeTpum

O3HakoMJIEeHHE C TMOHATHSMHM IUIOIAAM U 00beMa,
aKCMOMaMH U CBOMCTBaMH.

Pemenne 3aga4 Ha BRIYHMCIICHUE TJIOMIAICH TUIOCKUX QUTYD
C MPUMEHEHUEM COOTBETCTBYIOMIMX (OpMyN U (HAKTOB U3
MJIAaHUMETPUH.

N3yuenne TEOpEM 0 BBIYHCIICHUH 00BEMOB
MIPOCTPAHCTBEHHBIX TEJI, peUIeHHe 3a/lad Ha IMPUMEHEHHe
(hopmys BEIYHCIIEHUS 00HEMOB.

N3yuenne  dopmyn  uisi  BBIUMCIACHUS  IUIOMIAICH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAILICHHS.
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O3HaKOMIICHHE C METOJOM BBIYMCICHMS ILIOINAIU
MMOBEPXHOCTHU CHEPBHI.

Pemienue 3amay Ha BBIYMCICHHE IUIOLIAJEH MTOBEPXHOCTU
MPOCTPAHCTBEHHBIX TEJ

KoopanHatbl 1 BEeKTOPbI

O3HakoMieHHME C TOHATHEM  BekTopa. M3yudenume
JEKapTOBOM CHUCTEMBI KOOPAMHAT B  IPOCTPAHCTBE,
IIOCTPOCHHE IO 3aJaHHBIM KOOpPAMHATAM TOYEK U
IIJIOCKOCTEM, HAX0XKACHUE KOOPAUHAT TOYEK.

Haxoxxnenue ypaBHEHUH OKPYKHOCTH, Cephbl, TNIOCKOCTH.
Brruncienue paccTossHAN MEXy TOUYKAMH.

N3yueHne CBOWCTB  BEKTOPHBIX  BEJIIMYMH, IIPaBHII
pa3lIOKEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPABWJI HAXOKJAECHHUS KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE,
OpaBWJ  JEHWCTBUH € BEKTOpPAaMH,  3aJaHHBIMHU
KOOpJAMHATAMH.

[IpumeneHne Teopun NpU PELIECHUM 3a7ad Ha JEHCTBUS C
BEKTOPaMH.

N3yueHne  CKaIApHOTO  IIPOM3BEIEHUS  BEKTOPOB,
BEKTOPHOTO  ypaBHEHHMs  MNPAMOM U IUIOCKOCTH.
[IpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha JIEUCTBHS C
BEKTOPAMHU, KOOPAUHATHBIN METOM, IPUMEHEHHE

BEKTOPOB I BBIYUCIICHUS BEJIUYUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHI
O B3aMMHOM DAacCIOJIOKEHUHU IMPSAMBIX M IIIOCKOCTEW C
HCIIOIb30BAHUEM

BEKTOPOB.
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6. YueOHO — MeTOaMYECKOE H MATEPHAILHO — TEXHHYECKOe ofecedeHne MporpaMmMbl
Y4eOHOH TMCUUIJIMHBI.

OcBoenue mporpamMmbl yuyeOHOH AuCHUIUIMHBI «MareMaTHKay MpearnoiaracT HaJIW4Yhe B
npodeccHOHAIbHOM  00pa30BaTENbHOM  OpraHu3alUM, pealusyrolield  00pa3oBaTeIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6Gase
OCHOBHOI0 00Iero ob6pa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM MMEETCS BO3MOYKHOCTh
o0ecreynTh O0yYaroIMMCs CBOOOIHBIN AOCTYHn B MHTEpHET BO BpeMsi y4eOHOTrO 3aHATUS U
nepuoJi BHEYYeOHOH 1A TeIbHOCTH.

[Tomemenne  xabuHeTra  JOJDKHO  YAOBIETBOPATh  TpeboBaHussM  CaHuUTapHO-
snueMuonorndeckux npasuwin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM  00OpyIOBaHMEM, YKa3aHHbIM B HACTOALIMX TpeOOBaHMAX, B TOM YHUCIE
CHEeIHMATU3UPOBAHHON y4eOHOW MeOenpl0 W CpeAcTBaMU OOYYEHHs, TOCTATOYHBIMH IS
BBITNIOJIHEHUS TPEOOBAaHUM K YPOBHIO IOJTOTOBKU O0YYaOLIUXCSL.

B kaOuHete 107KHO OBITh MyIbTUMEIUHHOE 000PYI0BaHHE, TOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeILHOTO MPOIEcca MOTYT IPOCMATPUBATH BU3YAIbHYIO HH(POPMAIIHIO TIO MAaTEMATHKE,
CO3/71aBaTh MMPE3CHTAIMH, BUICOMATEPUaIbl, UHBIE JIOKYMEHTHI.

TpeGoBanus K MUHIMAJIBHOMY MATEPHATBHO-TEXHUYECKOMY 00ecredeHuIo
Peanu3zanus y4eOHON TUCHUILTUHBI TPEOyeT HATMYKS y4eOHOro KaOMHETa 10 MaTeMaTHKE,
O6opynoBaHue yueOHOTo KabUHeTa:

O MocaIouHble MecTa sl o0yuaromuxcs - 26;

0 pabouee MecTo mpernogaBateis — 1;

B coctaB y4eOHO-METOAMYECKOTO U MaTepUATbHO-TEXHUYECKOTO OOECIeUYeHHs] MPOTrpamMMbl
yueOHOM TUCIUIUIMHBI «MaTeMaTuka» BXOMST:

M MHOFO(i)YHKHHOHaHLHLIﬁ KOMIUJICKC ITPpETIOAaBaTeIIs

¢ HarJsIaHBIC oCco0us (KOMHJ’I@KTH yLIe6HBIX Ta6J'II/II_[, IJIaKaTOB, IMOPTPETOB BbIAAIOIIUXCA
YUYCHBIX-MAaTCMAaTUKOB U I[p.);

* HTHPOPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TE€XHHUYECKOMH JOKYMCHTAIlMUM, B TOM YHCJIC IIaCliOpTa Ha CpCACTBA 06y‘-IeHI/I}I,
HHCTPYKIUU 110 UX UCIIOJIb30BAHHUIO U TCXHUKC 6630H3.CHOCTI/I;

* OuOMHMOTEeUHBIN QOH.

B Oubnuoreunslii ¢ona BXxoasT yueOHUKH, yueOHO-MeToaumdeckue KomruiekTol (YMK),
oOecreynBaroIMe OCBOCHHE y4eOHOW IUCHUIUIMHBI «MaremaTuka», peKOMEHJOBAaHHBIE HIIU
JOTYIIIEHHBIE U WCIOJBh30BaHUS B TPO(PECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHH3AIMUSX,
peaM3yIonmx 00pa3oBaTeIbHYI0 MPOTPaMMy CpPEAHEro OO0IIero o0pa3oBaHHs B Mperenax
ocsoerns OITOIT CITIO na 6a3e 0CHOBHOTO 001IEro 00pa3oBaHMUA.

bubnuoreuynsiit GpoHA MOXKET OBITH JOMOJNHEH SHIMKIONEIUSIMH, CIPAaBOYHMKAMM, HAYUHOM,
Hay4HO-TIONYJIIPHOU U IPYrOM JINTEPATypOM 10 MATEMATHKE.
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B mporiecce ocBoeHus porpaMmbl Y4eOHON AUCHUTUIMHBL «MareMaTuka» CTYISHTBI JOJKHBI
MOJYYUTh BO3MOXHOCTH JIOCTYNa K 3JCKTPOHHBIM YUYeOHBIM MaTepuallaM [0 MaTeMaThKe,
UMEIOITUMCS. B CBOOOJTHOM J0CTyre B ceTH VMHTepHET (3JEKTPOHHBIM KHHTaM, MPAaKTUKyMaM,
tectaM, Mmatepuanam EI'D u np.).

Ilepeyenn PEeKOMEeH/1yeMbIX Y4eOHBIX U3IaHMH, HNHuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEPaTypPhI

OcHoBHasi iMTEpaTypa:

bawmarxoe M. U. Maremaruka: anreOpa W Hadalo aHalu3a. TeoMeTpusl. YUeOHUK ISl CTY/.
yupexaenuit cpea. npod. odpasosanus./ M.1 bammakos. — 4-e uzn., crep. —M.: U3natenbckuii
HeHTp «Akaaemusi», 2020.- 256 c.

Anumos Il A. u op. Maremaruka: anrebpa ¥ Havajga MaTeMaTHYECKOTO aHaliu3a, FTEOMETPHUS.
Anrebpa W Hayala MaTeMaTHdeckoro aHammsa (0a3oBbli M yriryOneHHbIH ypoBHH).10—11
Knaccel. — M., 2021.

Amanacan JI. C., Bymysoe B. ®., Kaoomyes C. b. u op. MartemaTuka: anrebpa u Havaia
MaTemMaTuuyeckoro aHaiusa. ['eomerpus. I'eomerpus (0a30Bblil U yriyOseHHblil yposau). 10—11
Knaccel. — M., 2021.

®enepanbHbiit 3ak0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoit denepamumy».

[Tpuxa3 MunuctepctBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
denepalbHOTO0 TOCYIapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHIapTa CpeIHEero (IMOJHOTO) OOIIEro
obpazoBanus». [Ipuka3 MunucrtepctBa obpazoBanusi 1 Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHuil B [Ipukaz MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoit @enepanumn
ot 17.05.2012

No 413 «*“O6 yrBepxkaeHuu GeaepaibHOrO TOCYIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIapTa
CpenHero (MOJIHOT0) 00IIeTo 00pa30BaHUS .

[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTHUKH B cepe MOJArOTOBKU pabouux KaJIpoB U
JITO MunucrepctBa odpa3zoBanusi u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanuu no
OpraHu3allii  TOJY4YEeHUs CpeAHero obmero oOpa3oBaHus B  Hpelenax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOrpaMM CpPEIHEro NnpodecCHoHAIBHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHuUs C y4eToM TpeOoBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbBIX
CTaHJApTOB M MOJydyaeMOH MpOopEeccCHH WM CIEUAIBHOCTH CPEIHEro Mpo(hecCHOHAIBHOTO
o0pa3oBaHU.

bawmakose M. M. MaremaTHka: KH. Ui IpenoaBareist: MeTo1. mocodue. — M., 2020
bawmarxoe M. U., [[vieanos I11. . Metoandeckoe mocoowue i moarorosku k EI'D. — M., 2020.
HNuTepHeT-pecypcenbl

www. fcior. edu. ru (MadopmaninoHHbIe, TPEHHPOBOYHBIE U KOHTPOJIBHBIC MAaTEPHAIIBI).

www. school-collection. edu. ru (Eaunas xoyuiekiuu udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
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7. KoHTpOJIb M OlIeHKA Pe3yJbTATOB Y4eOHOH JUCHMILIUHbI
KoOHTpO/Ib U OlleHKa pe3yIbTaTOB OCBOCHUS AMCIUILIMHBI OCYILECTBIISIETCS IIPENOAaBaTeIeM B
IpolLecce NPOBEACHHsS IPAKTUUECKUX 3aHATUIN U 1a00paTOPHBIX paboT, TECTUPOBAHUS, a TAKKE

BBITIOJTHEHU A O6y‘laIOHII/IMI/IC$I HHAUBUAYAJIbHBIX Sa,Z[aHHﬁ, ITPOCKTOB, I/ICCJ'IG,Z[OBaHI/II\/'I.

JIOKa3aTeNbHbIE PACCYXJCHUS B XOJ€
peIIeHus 3a1a4;
OBnaseTh CTaHAAPTHBIMU TPHEMaMU

peliCHUA pallnOHaJIbHBIX n
HppannoOHaJIbHbIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUUICCKHUX

Pe3yabTaTrsl 00yueHust ®opMbl ¥ MeETOAbI
Pe3yabTaThl 00yuyeHus
(ocBoeHHBIC yMeHMusl, YCBOCHHbIE | KOHTPOJIA M OLEHKHU
(mpeaMeTHbIE
3HAHMSA) pe3yJbTaToB
KOMIIETEHIIMH)
o0yueHmust
(dbopMupoBaHue NmeTs mnpencraBieHue o mMareMaTtuke | TeKyIIHil KOHTPOJIb:
MpeACTaBICHUI 0| Kak YHUBEpPCAIIbHOM S3bIKE HAyKH, | DKCIEepTHas  OLEHKa
COIlMAJIbHBIX, CpEICTBE MOJECIUPOBAHUS SIBJICHUU U pe3yJIbTaTOB
KYIBTYPHBIX M| TpoueccoB, uaedx M Merojax | ACATCIBPHOCTH
. o0yJaromuxcs npu
UCTOpUYECKNX (pakTopax | MaTeMaTHKH; MpeACTaBICHUI 0
. MOJTOTOBKE JIOKJIAJIOB.
CTaHOBJICHUS MaTeMaTHKe KaK 4acTH MHPOBOH | T, CTHpOBAHKE.
MAaTeMaTUKU; KyJIbTYyphl M MECT€ MaTEeMaTHKA B
COBPEMEHHOM ITUBUIIM3AINH, CIIOCO0aX
OTMCaHMUS SIBJICHUIN
peaJbHOr0 MHpa Ha MaTEMaTH4YECKOM
S3BIKE
dhopmupoBaHue y | [Tlpuobpectu MPEACTABICHUE 0 | Tekymmii KOHTPOJIb:
00yJaronmxcst MaTeMaTUYECKUX MOHATHSX KaKk | OKcmepTHas  OIlEHKa
JIOTUYECKOTO, BOKHENIIUX MaTeMaTUYECKUX | pe3yJIbTaTOB
AITOPUTMHUYECKOTO U | MOJENSAX, MO3BOJAIONIUX OMHUCHIBATh U | AEATEIBHOCTH
MaTeMaTU4ECKOTO M3y4aTh pPa3HbIE MPOIECCHl U SBIEHUS, | 00yJarouuxcs npu
MBIIUIECHNUS, INIOHUMaHue BO3MOXXHOCTH | PELIEHUH 3aJad, I[pHU
AKCMOMAaTHUYECKOTO IIOCTPOEHUS | MOATOTOBKE JOKIAI0B,
MaTeMaTUYECKUX TEOPHIL; npu BBITIOJIHEHUH
Hayuurtbcs BIIAJIETh METOJaMHU | UHAUBHUIYaJIbHOIO
JI0KA3aTeJIbCTB U AITOPUTMOB PEIICHUS, | MPOEKTAa.
yMETb WX MNPUMEHATb, MPOBOAUTH | TecTUpOBaHUE.

HUTOoroBbiii KOHTPOJIb:
DKcnepTHOoe
HaOJIFOIeH1E Ha
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YpaBHEHUN W HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM
qyyucie ISl MOMCKAa MYTH PEUICHUS U
WUTIOCTPAIlMK PEIIeHUsl YpaBHEHHUH u
HEPaBEHCTB;

[Tpuobpectu MpEeACTABICHUE 00
OCHOBHBIX MOHSTHUSX MaTEeMaTUYECKOTO
aHajgM3a UM HMX CBOMCTBAxX, BIAJICHHE
YMEHUEM XapaKTepU30BaTh MOBEICHUE
(GYHKIHH, UCTIOIH30BaHUE TIOTYUEHHBIX
3HAHUW JUI ONMCAaHUs W aHaJlh3a
peabHbIX

3aBHCHUMOCTEH;

HiMeTh OCHOBHBIE MOHATHUS O TUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
durypax, MX OCHOBHBIX CBOWCTBax;
Hayuurtbca pacmo3HaBaTh
reoMeTpUYeCKre PUTYPHI Ha YepTexkax,
MOJACNIAX U B

pealbHOM  MHpE;

IIPUMEHEHUE  M3YYECHHBIX  CBOWCTB
reoMeTpuueckux puryp u dhopmyn ans
peLeHust

FEOMETPUYECKUX 3aJad M 3aJad C
MIPAKTUYECKUM COJAECPIKAHUEM;

NmeTs mpeacTtaBieHne o mpoueccax u
SIBJICHUAX, HWMCIOIIUX BCpO?[THOCTHI:Iﬁ
XapakTep,

3aKOHOMEPHOCTSIX B pEaJbHOM MUDE,

CTaTUCTHYCCKUX

OCHOBHBIX IIOHATHAX SHCMeHTapHOﬁ
TCOpHUu BepOHTHOCTeﬁ; YMCHHC
HaxoJuThb M OHLCHHUBATHL BCPOATHOCTU
HACTYIUICHUA COOBITHI B HpOCTCfILHPIX
MPAKTUYCCKUX CUTyallUdX WU OCHOBHBIC
XapaKTEPHUCTHUKU CJ'Iy‘-I&ﬁHBIX BCJIIMYHH,

KOHTPOJIbHOW pabore,
KOHTPOJIBHBIE
BOTIPOCHI.

dbopMupoBaHHEe YMEHUH
MIPUMEHSITh TOTyYeHHBIS
3HaHUA TP PEIICHUU
pa3IMYHBIX 3a]1aY;

OBiagenue HaBBIKaMH pemeHus
MaTEeMaTHYECKUX 3amaq H
HCITOJIb30BaHUS TOTOBBIX
KOMITbIOTEPHBIX porpamMmm npu

pCHIICHUH 3a1a4.

Texkyumuii KOHTPOJIb:
OKcnepTHas
BBITIOJIHEHHE
WHIUBUTYTbHBIX
3aJJaHuH, OILICHKA
JOKJIa/10B, pu
BBITTOJIHCHUH
VMHIMBH1yaJIbHOTO
MPOEKTA.
TectupoBanue.

OLIEHKA
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@opMbl M METOJbl MPOMEXYTOYHOM aTTECTallMd M TEKYLIEro KOHTPOJS MO y4eOHOM
JUCLUIUIMHE JIOBOJATCS 1O CBEIEHUS OOYYaroLIMXCs HE IO3/IHEe JIByX MECsLEeB OT Hauaia
00y4YeHHs 110 OCHOBHOW NpOQeCcCHOHATBLHON 00pa30BaTeIbHON MPOrpaMMe, B COOTBETCTBUU CO
CpoKamMH ycTaHOBJICHHbIMU [lomojkeHHMeM 00 OpraHu3ali M TPOBEICHHH MPOMEKYTOYHOH
aTTeCTallll B TEXHUKYME.

JUis mpOMEeXYyTOYHOM aTTecTallMM M TEKYLIEro KOHTPOJIA IPENoJaBaTeieM CO3JaHbl
¢ouasl ouenounsix cpenctB (POC). ®OC BriIoyarOT B ce0s KOHTPOJIbHO-U3MEPUTEILHBIC
MaTepHuaibl, IMpeJAHAa3HAYeHHble JJI OIpPEJeJIEHUs] COOTBETCTBMs (WJIM HECOOTBETCTBHUSA)
UH/IMBUYAJIbHBIX 00pa30BaTENIbHBIX JOCTH)KEHHH OO0Yy4aroluXxcs OCHOBHBIM IIOKa3aTelleM
pe3yJIbTaTOB MOJTOTOBKH: TECTHI, EpeYeHb pedepaTUBHbIX padoT, HWHAMBHUIYyalbHbIE 3aJaHUS,
IPaKTUYECKHE PabOThl, KOHTPOJIbHbBIE PA0OTHI U KPUTEPUU UX OLIEHKH.

OneHka MHAMBUAYAJIbHBIX 00pa30BaTENIbHBIX JTOCTUKEHUN IO PE3yJbTaTaM HTOIOBOIO
KOHTpPOJISI U MPOMEXYTOUYHON aTrTecTalud HPOM3BOAMTCA B COOTBETCTBUU C YHHUBEPCAJIbHOUN

HIKAQJIOM.
OreHka TeKyIero KOHTpost (TECTHPOBAHUE)

IIpouent pesyiabraTuBHocTH | KayecTBeHHas OlleHKA HHIMBUAYAJbHBIX
(mpaBHJIBHBIX OTBETOB) 0o0pa3oBaTe/IbHBIX JOCTHKEHH I

bana (ormerka) BepOanbHblii anajor
90+100 5 OTJINYHO
80+89 4 XOPOIIIO
7079 3 YIIOBJIETBOPUTEIBHO
Menee 70 2 HEY/I0BJIETBOPUTEIBHO

Ha stane npoMexxyTouHOM arTecTaliy MpenoiaBaTesieM ONpeaessieTCs] HHTETpUPOBAHHAS
OIICHKAa YpOBHSI TMOJTOTOBKH MO Yy4eOHOW aucuuruimHe «Maremaruka: anredpa W Hauasia
MaTEeMaTUYeCKOT0 aHaIn3a; TEOMETPHS»

Kpurepuu oneHok sl JK3aMeHa:

O11eHKa «OTJIMYHOY - CTABUTCS B TOM CJIydae, €CIi CTY/ICHT OKa3bIBaeT I1y0oKHe 3HAHUS
IPOTPaMMHOI0 MaTepuaia Mo MOCTaBJIECHHBIM BONpPOCaM, IPAMOTHO M JIOTMYHO HMX H3Jaraer,
YMEJIO YBA3BIBAET UX C 3aJjauaMH Kypca, OBICTPO MPUHUMAET peIIeHHE IpPH BBITOJHEHUU
NPaKTUYECKON 3aJauu, yMEeT BBISBIISATH MPOOJieMy, 0OOCHOBBIBATH pEIIEHUE TEOPETUUECKUMHU
3HAaHUSIMH,

OrneHka «X0pouo» - CTaBUTCS B TOM Cllydae, €CiIM CTYACHT TBEpPAO 3HAET MPOrpaMMHbIN
MaTepuai, TpaMOTHO €ro M3Jlaraer, He JOIMYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC, MPaBUIILHO IPUMEHSET TOJTyYeHHbIE 3HAaHUS IIPU pPellieHne MPaKTUYECKOM 3a1a4u;

OrneHka «y10BJIeTBOPUTEIBLHO) - CTABUTCS B TOM CJy4ae, €ClIM CTYJIEeHT UMEET 3HaHUs
TOJILKO OCHOBHOT'O MaTepHuaa 0 MOCTaBICHHBIM BOIPOCAM, HO HE YCBOWJI AETaJH, JOMYCKAeT
OTJeNIbHBIE HETOUHOCTH MPH BBHIIOJHEHNUH MPAKTHUECKON 33aJauu;

OneHka «HeyI10BJIEeTBOPHUTEIBHO» - CTABUTCS B TOM CIIydae, €CJIM CTYAEHT JIOMYCKaeT
NPUHIUNHAAIbHBIE OIIMOKM, B OTBETE HA IIOCTABJICHHBIE BOIPOCHl HE MOXKET INPHUMEHSTh
MOJTy4YEHHBIE 3HAHUS Ha MPAKTUKE, T0MYCKaeT rpyObie OMIMOKH B pellIeHrEe MPAKTUYECKOM 3a1auu.
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