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[Iporpamma 0011e00pa30BaTEIHLHOTO npeaMeTa «MaremaTuka»
npeiHa3HayeHa Ui M3YYEeHHs  MaTeMaTMKd B NIpodeccHOHaIbHBIX
00pa30BaTeNbHBIX OPTraHU3aAlUsAX, PEATM3YIOMUX 00pa30BaTENbHYIO MPOTPAMMY
cpenHero  obmiero  oOpa3oBaHUsT B MpeAeliax  OCBOGHHUS ~ OCHOBHOM
npodeccuonanbHoi ob6pazosatenbHoi mporpammel CITIO (OITIOIT CIIO) Ha 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHus IPU MOJATOTOBKE CHEIIMAIMCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpaboTaHa Ha ocHoBe TpeOoBaHuii denepalibHOrO Tocyaap-
CTBEHHOTO 00pa3oBaTEbHOTO CTaHIApTa CPEAHETO 00IIero oOpa3oBaHUs, PEIb-
SBJIIEMBIM K CTPYKTYp€, COACPKAHUIO U Pe3yJIbTaTaM OCBOCHUS YU4ECOHOU Tpeame-
Tta «Maremaruka», B coorBercTBuM C: lIpukazom Munnpocsemenus PO or
24.08.2022 1. Ne 762 «O6 ytBepxkaenuu [lopsiaka opraHu3anuu U OCyIIeCTBICHUS
oOpa30oBaTeIbHON JCATEIHPHOCTH TIO O0pa30BaTEIbHBIM IIpOrpamMMma CpPEIHETO
npodeccuoHanbHOr0 oOpaszoBanus», Ilpuxazom Munnpocsemenuss P ot
12.08.2022 r. Ne 732 «O BHecenuu n3MeHeHuit B denepanbhbiii ['ocymapcTBeH-
Heiii Crangapt Cpemgnero OOmiero O6pazoBanus», [Ipukaz MUHIpPOCBEIICHUS
Poccum ot 18.05.2023 N 371 «O0 yrBepxkaenun denepanbHoii oOpa3oBaTeabHON
MPOrpaMMBbI CPEIHEro OOIIero oOpazoBaHUs», PekoMeHAalusIMHu 10 pean3aluu
cpenHero o0miero o0pa3oBaHus B Mpejesiax OCBOSHUSI 00pa3oBaTeIbHOM Mporpam-
MBI cpeHero npogeccuonaipbHoro oopasosanus ([Tucemo Munmnpocserienus: Poc-
cun ot 14.06.2024 N 05-1971).

CocTaBuTens: npernojaaBatesb 00111600pa30BaTEIbHBIX TUCIUATLIIAH
Hypraunosa P.H.

PabGouass mnporpamma oO0mIeo0Opa3oBaTeIbLHOTO TMpEAMETa pPaccMOTpeHa |
YTBEPKJICHA Ha 3acelaHuu MPEAMETHO-ITUKIIOBOM KOMHUCCUU
o011eo0pa3oBaTeNbHBIX JUCIUIUIMH M COIMaibHO- rymanuTapHoro mukia KTK
OI'bOY BO "KHUTVY", ITporokon Ne/ ot «31» maprta 2026 r.

[Tpencenarens I1LK / H.H. ®anuna/
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OO0mas xapakTepucTuka padoydeil mporpaMmmbl 0011e00pa30BaTEIbHOTO
npeamera «MATEMATHUKA»

1.1. OG6nacth NPUMEHEHHUS MPOTPAMMBI
PaGouas  mporpamma y4eOHON  JUCIUTIIMHBI SBJISIETCS  00s13aTEeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHONW MPOTpaMMBI B
cootBercTBUM ¢ PI'OC CIIO mo npodeccun/crnennansaocta 09.02.11 Pa3pabdoTka
U yOpaBji€HHE MPOrpaMMHBIM  O0O€CIeUEHUEM, YTBEPKICHHBIM MPHUKA30M
Munnpocsemenust Poccun ot 24.02.2025 r.  No 138, ykpynHeHHasi Tpymnmna
cnermanbHocTed  09.00.00 HMHPOPMATUKA W BbIUYMCIIMTEJIBHAS
TEXHUKA.

1.2. Mecto mnpenMera B CTPYKType OCHOBHOM mpodeccruoHanbHON
o0pa30oBaTeNbHON MpOTrpaMMBbI: yueOHasi AUCHUILUIMHA «MaTemaThuka» BXOJUT B
oOmmeoOpa3oBaTenbHblil UK, 0a30Bble y4eOHbIE JUCLHUIUIMHBI, IPEAMETHAs
obnacTh «MaremaTtrka U H”HHOPMATHKAY.

1.2.1. OOmiass xapakTepucTUKa, WEId W 3aJa4d y4eOHOW JUCIUTUIMHBI.
TpeboBanus K pe3yibTaTaM OCBOCHUS AUCIUTIIIUHEI.

PaGouas nporpamma yuyeOHOM ucHMIUIMHBI «MaTteMatuka» 0a30BOro
ypoBHSI  pa3pabotaHa Ha  ocHOBe  DenepadbHOro  rocyAapCTBEHHOIO
0o0pa3oBaTEILHOIO CTaHJapTa CpeaHero oOmero oOpa3oBaHus, C  Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEABSIBIIEMBIX K MAaTeMaTHYECKOMY
00pa30BaHUIO, U TPAIAUIIMI POCCUHUCKOTO 00pa30BaHUsI.

Peanuzammss  mporpammbel  oOeclieyMBaeT  OBJAJEHUE  KIFOUEBBIMH
KOMIIETEHIUSIMHU, COCTABJISIOIIMMU OCHOBY JUJISl CAMOPAa3BUTHUS U HEMPEPHIBHOTO
oOpa3oBaHusl, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JINYHOCTHOTO U TO3HABATEIHLHOTO
pa3BUTHS JIMYHOCTH oOOydaronuxcs. B paboueld mnporpamMme y4T€HBI HJIEU
u nonoxkenusi  «KoHunenuuu pa3BUTHUS MaTeMaTHYECKOro oO0pa3oBaHUsA B
Poccuiickont  ®depepauun». B COOTBETCTBMM € Ha3BAaHMEM  KOHIICMIIHH,
MaTeMaTH4YeCcKoe Oo0pa3oBaHUE JOJDKHO, B YACTHOCTH, MPEAOCTABIATH KaXIOMY
o0yyJaromemycsi BO3MOKHOCTh JIOCTHUKEHHUSI YpPOBHS MAaTeMaTHYECKUX 3HAHWH,
HEOOXOMMOro ISl JajdbHEWIled YCHeIHOW Xu3HU B oOmecTBe. MIMeHHO Ha
peleHne 3TOM 3aauM HalleJieHa paboydasi mporpaMmma 0a30BOT0O ypOBHSI.

[IpakThyeckass  TMOJIE3HOCTh ~ MaTE€MaTUKH  OOYCIIOBJIGHA  HaJIUYHEM
MPOCTPAHCTBEHHBIX  (OPM, KOJIMYECTBEHHBIX OTHOIICHUH, HSKOHOMHUYECKUX
pacdeToB; HEOOXOAMMOCTHIO MAaTEMAaTUYECKUX 3HAHWUW B TMTOHMMAHWU MPUHIIUIIOB
YCTPOMCTBA W  UCIOJB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATUA U
HHTEpIIpeTalusl Pa3sHOOOpa3HOM COIMAIbHON, SKOHOMHYECKOW HWH(OpMammy;
MPAKTUYECKUX MPHUEMOB T€OMETPUYECKUX H3MEPEHUU U MOCTPOCHUM, YTEHUS
uH(pOpMaIuu, MPECTABICHHON B BUE TaOIUI, TUarpaMM U TpaduKoB.

[IpumeHeHne MaTeMaTUYeCKOTO CTWUJIS MBIILICHUs, TPOSIBISIONIETOCS B
OTIPE/ICJICHHBIX YMCTBEHHBIX HaBBIKAX, MPUEMaxX W METOJaX MBIIUICHUS YeJIOBEKa,
npoliieccax 000OIIEeHNUs U KOHKPETU3allMK, aHaIn3a U CUHTe3a, KiIaccuuKaium u
CUCTEMAaTU3allMM, a0CTparupoBaHUsi W  aHaAJIOrMd  Kak  (QOpMUPOBAHUU
ANTOPUTMHUYECKON KOMIIOHEHTHI MBILIIJIEHUS U BOCIUTAHUHM YMEHUW JEHCTBOBATH

4



MO0 3aJaHHBIM AJITOPUTMaM, TMO3BOJISIONIEH COBEPIIEHCTBOBAaTh WM3BECTHBIE U
KOHCTPYHUPOBaTh HOBbIE. OOBEKTHl MATEMATHUECKUX YMO3AKIIOUCHHH, MpaBUiia UX
KOHCTPYUPOBaHUSI ~ PACKPBIBAIOT  MEXAaHM3M  JIOTUYECKHX  MOCTPOEHUH,
CIIOCOOCTBYIOT BBIPaOOTKE YMEHUM (POPMYIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBIIICHUE.

OO0yueHne MaTeMaThKe Kak BO3MOKHOCTh Pa3BUTHSI Y 00YUaIOIIUXCsl TOUHOMH,
palMoHaNbHOW U HMH(POPMATUBHOW pedyd, yMeHHUs oTOupaTh HauOoliee
TTOIXO/ISIIIINAE SI3BIKOBBIE, CHMBOJIMYECKHE, TPAPUIECKUE CPEACTBA JJIST BRIPAKCHUS
CYXKJICHUI U HAIJISIIHOTO UX MPEICTABICHUS.

OOmiee  3HAKOMCTBO C  METOAAMHM  TO3HAHHUA  JICWCTBUTEIHHOCTH,
MpEACTAaBICHUE O MPEIMETe M METOJE MAaTEMaTHKH, €ro OTIWYUS OT METOJ0B
€CTECTBEHHBIX M TyMaHUTAPHBIX HayK, OO0 OCOOCHHOCTSX MPUMEHEHHUS
MaTeMaTUKHU JJIS PEIICHUS HAay4YHBIX U MPUKIAAHBIX 3a7a4 KaKk HEO0OXOIUMBbIN
KOMITOHEHT OOIIEH KyJIbTYPHI.

N3yuyenne MareMaTWKH  CIOCOOCTBYET  3CTETUYECKOMY  BOCIHUTAHUIO
YEJIOBEKa, MOHMMAHUIO KPACOThl M H3SAIIECTBA MAaTEMaTUYECKHX PACCYXKICHUM,
BOCITPUSTUIO TEOMETPUUYECKUX (OPM, YCBOCHHUIO UJIEH CUMMETPHH.

Hesan u3yyeHus ydyeOHOM TucHUIINHBI «MaTeMaTHKA
[TpuopuTeTHBIMU HENIMHU 00yUEHUS MATEMATUKE SIBIISTFOTCSI:

-opMUpOBaHUE EHTPATBHBIX MATEMAaTUYECKUX MOHSITHI (YUCIIO, BEJIMYMHA,
reOMETPUYECKAS ¢urypa, IIEpEMEHHas, BEPOSATHOCTb, dyHKUMA),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHus 00YUaIOIINXCS;

-MOJIBEICHUE O0YyYaroIIMXCsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHUKU U OKPY’KAIOIIEro MHUpa, MOHMMaHWE MAaTEMaTUKU Kak
4acTH 00IIeH KyJIbTYphl YEJIOBEUECTRA;

-pa3BUTHE MHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIMOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

-popMupoBaHue (QYHKIIMOHAIBHOW MATEMaTUYECKONW TPaMOTHOCTU: yMEHUS
pacro3HaBaTh MaT€MAaTHYECKHUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTYyalUsX U
Py W3YYEHUW JIPYyTUX YYEeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTHKU M CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIHN, IPUMEHITh OCBOCHHBIM MaTeMaTHYECKHUM armapatr s
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aj7ay, WHTEPIPETUPOBATh U OILICHUBATH
MOJTyYEHHBIC PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH COJEPXAHHUS MaTeMaTUKU sBIAoTcs: "YUucma u
Bbrunciienus'", "AnreOpa" ("AunreOpauueckue BblpakeHus'', "YpaBHEHUS U
HepaBeHCTBA"), "Hauana MaTEMaTHYECKOTO aHanmsa'", "T'eomeTpus"
("T'eomerpuueckue ¢urypsl u ux cpoiictBa", "M3MepeHue TreoMeTpUYECKUX
BennuuH"), "BepositHocTh U cratuctrka'. ConepkaTebHble JIMHUU Pa3BUBAIOTCS
napajyieIbHO, KaxJash B COOTBETCTBHH C COOCTBEHHOW JIOTUKOW, OJHAKO HE
HE3aBUCUMO OJIHA OT JAPYrOM, a B TE€CHOM KOHTAaKT€ W B3auMoAeucTBHH. HX
OOBEIUHSET JIOTUYECKAsT COCTABIIAIONIAS, TPATUIITMOHHO TIPUCYIIIas MaTeMaTUKe U
MPOHU3BIBAIOIIAS BCE MATEMATUUYECKHUE KYPChI U COAEPKATENbHBIEC JIMHUMU.



Conepxanue pPOrpaMMbl o0mreoOpazoBaTeILHON TV CLUTUIAHBI
«MaremaTuka» HalpaBJIC€HO Ha JIOCTH)KEHHE pE3yJIbTaTOB €€ H3y4eHUs B
cootBercTBUM € TpeboBaHusiMu PI'OC COO c yyetrom mnpodeccuoHaIbHON
HamnpasieHHoctr ®I'OC CIIO.

1.2.2. Ilnanupyemoie pe3yibmamol 0C60€HUA RPOZPAMMBL RO MAMEMANUKE.
Jluunocmuosle _pe3yiomamspl  OCBOCHHS IPOrpaMMbl IO MAaTEMaTHKE

JIOCTUTAIOTCSI B €IMHCTBE YYEOHOM U BOCIUTATEIIBHOW JIESITEIBHOCTH B
COOTBETCTBHM C TPAJUIMOHHBIMH POCCUUCKUMU COLIMOKYIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAaMOIIO3HAHMS, CAMOBOCHIHMTAHHS U
caMopa3BuTHUs, (HOpMUPOBaHUS BHYTPEHHEH MO3UIMU JUYHOCTH, MAaTPUOTHU3MA,
IPaKIAHCTBEHHOCTH; YBAXKEHUSI K MaMATH 3alIMTHUKOB OTe4ecTBa M MOABUTAM
['epoeB OteuecTBa, 3aKOHY M MPABONOPSAIKY, YEIIOBEKY TPyAA U JIOASM CTApLIETO
MOKOJICHUS; B3aUMHOTO YBa)KE€HMS, OEpPEKHOrO0 OTHONIIECHUS K KYJIbTYPHOMY
HACJICANIO W TPAJUIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont denepanun,
MIPUPOJE U OKPYKAIOIIEH Cpeie.

B pesynbraTe uzydenus MaTeMaTUKU y 00ydaromierocs: 0yayT cpopMUpoBaHbI
CJIEAYIOLINE JUYHOCTHBIC PE3YJIbTATHI:

® OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON IPaskIaHCKOW WICHTUYHOCTH;
® TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTA U CAMOOIIPEEIIEHHUIO;
® HAJIMYME MOTHUBAIMU K OOYYEHUIO U JINYHOCTHOMY Pa3BUTHIO;
® [ICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHEW IMO3UMLUHUM JIMYHOCTH HA OCHOBE
IyXOBHO-HPAaBCTBEHHBIX  LEHHOCTEW  HaponoB  Poccuiickonn  Dexeparum,
HMCTOPUYECKUX W HAIMOHAJIBHO-KYJIBTYPHBIX Tpaauliui, (GOpMUPOBAHUE CHUCTEMBbI
3HAYMMBbIX LEHHOCTHOCMBICJIOBBIX YCTaHOBOK, AHTUKOPPYMIIUOHHOTO
MHUPOBO33PEHUS, MPABOCO3HAHUSI, YKOJIOTHYECKON KYJIbTYphI, CIIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS OCHOBHOW 00pa30BaTEIHLHOM IPOTPAMMBbI
OOYYarOIIMMUCS JODKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBaTbCS  CDOPMUPOBAHHOM  BHYTPEHHEH  MO3UIMEH  JTUYHOCTH,
CUCTEMON IICHHOCTHBIX OPHEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX  TPAJUIIMOHHBIM  IIEHHOCTSAM  POCCHICKOro  OOIIecTBa,
pacCIIMPEHUE KUZHEHHOTO ONbITA U ONbITA ACATEIBHOCTH B MPOLIECCE PEATU3ALUN
OCHOBHBIX HAIPaBJICHUN BOCHUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) epascoarckoeo socnumanus:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIMN 00YUYarOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBIICHUH,
MpoIeAYp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMeHue
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B3aMMOJICUCTBOBATh C COIHAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYyHKUUSIMHA U Ha3HAYCHUEM;

2) nampuomuyecko20 80CNUMAHUSL.

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)TaHCKON HACHTHUYHOCTH, YBAKECHHS K
MPOILJIOMY M HACTOAIIEMY POCCHUHUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKHU;

3) 0YX08HO-HPABCMEEHHO20 BOCHUMAHUSL!

OCO3HaHWE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMWS, dTUYECKOTO TMOBEIACHUS, CBA3AHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JIOCTHKCHUN HAYKH W JCSITCIBHOCTHIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYUBOTO OYIyIIETO;

4) sacmemuuecko2co 60CNUMAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY MAaTeMaTHUYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lau, PEIICHUM, PACCYKICHUH, BOCIIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) @usuueckoeo socnumanusi:

chOPMHUPOBAHHOCTh YMEHUS MNPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTBIO;

6) mpy0osoco 6ocnumaHusL:

TOTOBHOCTh K TPYyAy, OCO3HAHME IIEHHOCTH TPYIONIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Tpo(decCHOHATBHOW  AESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBbIBaTh COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa30BaHHI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUUECKON HAIIPABICHHOCTH;

7) 9KONI02U4eCcK020 8OCNUMAHUSL:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpPhl, TOHUMAHHE BIIHSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHON U COIMAIBHOM
CpeIbl, OCO3HAHME TII00ATBHOTO XapaKTepa YKOJIOTHUECKUX TIPOOJIeM, OprUeHTAIHSI
Ha TIPUMCHCHHEC MATEMATHYCCKMX B3HAHMA JUIsl pEHIeHWS 3agad B 00JacTh
OKpYXaromel cpepl, IUIAHWPOBAaHUE TIOCTYNKOB W OIICHKH HMX BO3MOJXKHBIX
MOCIICACTBHM TSI OKPYXKAIOIICH CPEeIbl;

8) yennocmu HayyHO20 NOZHAHUAL:

c(OPMUPOBAHHOCTH MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEUYECKOW JESTEIBHOCTH, JTAlloOB €€
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHS IUBUIU3AINH, OBIAJACHHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYyJIbTypOH KakK CpPEACTBOM TIO3HAHHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO W HCCICAOBATCIILCKYIO IOCATCIIbBHOCTD
HHAWBUYAJIBHO U B I'PVYIIIIC.

Memanpedmemmble pe3yipnamspl OCBOCHUSI OCHOBHOM 00pa3oBaTebHON
POrpaMMbl TOJKHBI OTpaXkaTh MO3HABATEIbHbIE YHUBEPCAIbHBIC yUeOHbIC
JENUCTBUSI, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUCOHbBIC ACHCTBUS, PETYIATUBHBIC
YHUBEpCalbHbIC YUeOHbIE IEWCTBUS, COBMECTHAS JESITEIIbHOCTb.

1.I1o3nasamenvuule YHUBEPCAIIbHBIC y4eOHbIC JICVCTBHS.

Y oOyuatomerocs OyayT chopMupoBaHbl cieayrome 0a30BbIE JIOTHYECKUE
JNEHCTBHUS KaK 9acTh ITO3HABATEIPHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC NPHU3HAKH MAaTEMAaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAy TMOHATUIMH, (HOPMYITUPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHMSI JiJ1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  GOPMYJIMPOBATH U  MPEOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPKACHHSX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JIenaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIEHO J0Ka3aTeIhCTBA MaTEMAaTHUECKUX yTBEPKICHUN
(MpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTH MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CHOCOO perieHus: y4deOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIEHUsA, BbIOMpaTh Hauboliee MOAXOMSIMIUA C  y4EeTOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Y  oOyuaromerocs  Oyayr  chopMUpPOBaHBI  CICAYHOIIUME  0a30BBIC
UCCJIEIOBATENIbCKUE JICMCTBUS KaK 4YacTh ITO3HABATENbHBIX YHUBEPCAIbHBIX
y4eOHBIX JIEHCTBHIA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCICAOBATCIIbCKUN WHCTPYMEHT ITO3HAHUS,
dbopMynaupoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpoOIIEMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (DOpMHUPOBAThH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHC,

IIPOBOJUTH CaAaMOCTOSTEIBHO CIITAHUPOBAHHBIA AKCIICPUMEHT, MCCIICIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 00bEKTa, SBIICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEXIy 00beKTaMu, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSATENbHO (HOPMYyITUPOBaTH OOOOIIEHHS W BBIBOABLI MO pe3yjbTaTam
MPOBEICHHOTO  HAOIOJICHUS, HUCCIICIOBAHUS, OIICHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

VY obyuaromerocst 6yayT copMupoBaHbl YMeHHs paboTaTh ¢ WHGOpMAIHEH
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUI:



BBISIBIIATH JepuuThl nHPOpMAIUU, JaHHBIX, HEOOXOMUMBIX /I OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BbIOMpPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBICHUS;

CTPYKTYPUpPOBaTh WHGOPMAIMIO, MPEJACTABIATh €€ B Pa3IMYHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJICKHOCTh uHbOopMaIuu 1o CaMOCTOSATEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2. Kommynukamuenuvie ynueepcaibHble yueoHbvle 0eicmeust.

VY oOyuaronierocst OyayT chOpPMUPOBAHBI yMEHUA OO0WeHUs KaK 4YacTb
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIM:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXkACHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeNsIMU  OOILIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOI TOYKY 3pPEHHUS B
YCTHBIX W IHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy PELICHUs 3a/lauH,
KOMMEHTHPOBATh NOJIyYCHHBIN PE3yJIbTaT;

B XOZl€ OOCYX/JEHHs 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI,
npo0JsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEU, HAICJICHHBIE Ha IOMCK
pELICHMs], COIMOCTABIATh CBOM CYXICHUS C CYKICHUSMH JPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMK, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJIbTaThl PEIICHUS 3a7auyM, SKCIIEPUMEHTAa, UCCIEI0BAHNUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHMS C YYETOM 3ajay
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUHU.

3.061a0eHue yHugepcanbHbiMu PecyiAmueHbIMU 0CUCHBUAMU:

VY oOyuaromerocs OyayT copMUpPOBaHbI YMEHHSI CAMOOPTaHW3alMU Kak
JaCcTh PETYJISATUBHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBHIA:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 3a7a4M, BEIOMPATh CIIOCOO pelIeHus C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUeTOM HOBOU MH(pOpPMAIIUH.

VY obyuatomierocs 0yayT chopMUpPOBAHbBI YMEHHMSI CAMOKOHTPOJISI KaK 4acTh
pPEeryJISTUBHBIX YHUBEPCATbHBIX YUYEOHBIX JICUCTBUM:

BJIAJIETh  HAaBbIKAMHM  TO3HABATEIbHOM  pedJeKCMM  KaK  OCO3HaHMS
COBEpIIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOHM 3aJ1auM;

MPEABUIETh TPYJIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3aJ]ayH,
BHOCHTH KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBUIM, OOBICHATh IPUUMUHBI
JTOCTIDKCHUSI YT HEIOCTHIKEHHST PE3YJIbTATOB NIEATEILHOCTH, HAXOAUTh OIMHUOKY,
JlaBaTh OLICHKY MIPUOOPETECHHOMY OIIBITY.



Y  obyuwaromerocs OyayT chOpMHpPOBAHBEI yYMEHHSI COBMECTHOM
NeATeJbHOCTH:

[NOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHIMBUIYaJbHOU
paboTel TpHM pelIeHUH Y4eOHBIX 3aJad, I[PUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM padoOThl, pacnpeneirh
BUJbl paboT, JOroBapuBaThcs, OOCYXAAaThb NPOLECC U peE3yJabTaT padoThl,
000011aTh MHEHUSI HECKOJIBKHUX JTIOACH;

y4acTBOBaTh B I'PYNMNOBBIX (opMmax paboThl (00CykaeHus, oOMEH MHEHUH,
"MO3roBblE IMITYpMBI' ¥ HHBIE), BBINOJHATH CBOIO 4YacTb pPadOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMHU KOMaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

[Io yueOHOomMy mpenmery "MartemaTuka" TpeOOBaHUS K HpeOMeEmHbIM
pe3yavmamam 0CBOEHUS 0a30BOr0 Kypca MaTEMaTHKHU J0JKHbBI OTPaXKaTh:

1) BmageHue MeTolaMu JI0Ka3aTeIbCTB, AJITOPUTMaMHU pEIICHUS 3ajady;
yMeHue (OpMyJIHpOBaTh ONPEACIICHUSl, aKCUOMBl U TEOPEMbI, NPUMEHATH HX,
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJE PEIICHU 3a/1a4;

2) yMeHHuE ONepupOBaTh MOHATHAMH: CTENEHb 4YHUCIA, JIOTapUpM YHUCIIA;
YMEHUE BBINOJHATh BBIYMCICHUE 3HAYEHUN M NPeoOpa3oBaHUSl BBIPAKEHUU CO
CTeneHsIMU U Jorapudpmamu, MpeoOpa3oBaHUsl  JPOOHO-pALMOHATBHBIX
BBIPAKEHU;

3) ymeHue omnepupoBaTh MOHATHSIMH: PALMOHAIBHBIE, HWPPALMOHAIBHBIE,
MOKa3aTelIbHbIe, CTENIEHHBIE, Torapu(pMUIECKIE, TPUTOHOMETPUUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe OmepupoBaTh MOHATUAMU: (YHKIHS, HEMpepbIBHAS (PYHKITHUS,
IPOM3BOJHAs, IEepBOOOpa3Has, OIpeNeJeHHbI WHTErpaix;, yMEHUE HaXOAWUTh
IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUI, HCHOJB3YyS CIPAaBOYHbIE MAaTepHalIbI;
UCCIIEIOBaTh B MPOCTEHIIMX CiydasX (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh
HanOOJIbIITNE U HAMMEHBIIINE 3HaUYeHUsT (PYHKIIUN; CTPOUTH TpaiKi MHOTOUYJICHOB
C  HWCIOJB30BAaHWEM  anmapara MaTeMAaTHYECKOro0  aHajuu3a; IPUMEHSTh
IPOU3BOJHYIO IIpU PEIIEHHH 3aJad Ha JBWKEHHUE;, pelarbh IPakTHUKO-
OpUMEHTUPOBAHHBIC 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHwe oONepUpoBaTh  MOHATUSAMHU:  pallMOHalbHAsg  (QYHKIUS,
nokasaresibHass (yHKUMs, CcTeneHHas QYyHKUuUsA, Jorapudmuueckas QyHKIus,
TPUTOHOMETPHUUECKUE (PYHKIMHU, OOpaTHbIe (DYHKIMH; YMEHUE CTPOUTH I'paduku
U3YYEHHBIX (PYHKIMI, HCHOJb30BaTh TpauKud MPU HU3YYEHUU IPOLIECCOB H
3aBHCHUMOCTEH, MpU pEelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U 3aJad U3
peasibHOM KU3HU; BBIpaXKaTh GOpMyJIaMU 3aBUCUMOCTH MEXKY BEJIMUYUHAMU;

6) yMeHue pemaTh TEKCTOBbIE 33Jayd Pa3HbIX THUIOB (B TOM YHCIE Ha
OPOLEHTHI, A0JAM U YacTH, Ha ABIXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33Ja4d U3 O0JIACTH YMpPaBJICHHS JTUYHBIMHU M CEMEWHBIMH (PUHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
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3aJa4M, HWCCJIENOBAaTh IOJYYEHHOE PEUICHHE U OICHMBATh MPaBAONOJI00HOCTh
pe3yibTaToB;

7) yMeHue onepupoBaTh HNOHATUAMHU: CpPEIHEE apUPMETHUECKOE, MEIUaHa,
HauOonblllee W HaUMEHbILEE 3HAYEHMs, pa3Max, JUCIHEpPCUs, CTaHJApPTHOE
OTKJIOHEHME 4YMCJIOBOIO Habopa; yMEHHE WU3BJIEKaTb, WHTEPIPETUPOBATDH
uHpOpMaIlMIO, MpPEJICTaBICHHYI0O B Ta0iuLax, Ha Jauarpammax, rpadukax,
OTPaXKaIOLyl0 CBOWCTBA PEAIBbHBIX IIPOLIECCOB U SBJICHWI; IPEIACTABIAThH
uHGOPMAIIMIO C TOMOIIBIO TAaONUIl M JUarpaMM; HCCIEAOBAaTh CTATHUCTUYECKHUE
JaHHBIC, B TOM YHUCJIE€ C MPUMEHEHHEM TIpapUuecKUX METOJOB U JJIEKTPOHHBIX
CPEIICTB;

8) yMmeHue omnepupoBaTh MOHATUSAMU: CIyYalHBIA OMNBIT WU CIy4aillHOE
COOBITHE, BEPOATHOCTh CIYYaHHOI'O COOBITHSA; YMEHHE BBIUMCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUuecKUX METOAOB; MNPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHBIE (aKThl U (OPMyJbl MPU PEIICHUU
3aJ]a4; OLICHUBATh BEPOSATHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHUE NPUBOJUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

9) yMeHue omnepupoBaTh MOHATUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIIUBAKOLIUECS IPSIMbIE, TapAJIIEIBHOCTD U
NEPHEHANKYIJIIPHOCTh IPSMBIX U IIIOCKOCTEW, YTOJ MEXIY IPSIMBIMH, YTOJ MEXIY
OpsMOM M TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSITHUE MEXAY MPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTAMY;
YMEHUE UCIOJIb30BaTh NpPH pEUIEHUU 3a]ad HU3y4YeHHbIE (AaKThl U TEOPEMBbI
IJIAaHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOILET0 MUPA;

10) ymeHue omnepupoBaTh MOHIATHUSMHU: MHOTOTPAHHHMK, CEYECHHE
MHOTOTpaHHMKA, Ky0, Tmapaieienunes, nOpu3Ma, nupamunaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIP, KOHYC, IIap, cdepa, cedeHus ¢Urypbl
BpallleHus, IUIOCKOCTh, Kacaromiasicst cdepbl, LMIMHApPA, KOHYyca, IUIOMIAIb
NOBEPXHOCTU MHUPaMUJbl, TPU3MBI, KOHYCa, HWIMHJpA, MJIOWaab cheprl, 00beM
Ky0a, NpSAMOYroJIbHOTO Mapajulefienunena, NUpaMUAbl, MOPU3MBbl, LHJIMHAPA,
KOHYycCa, I1apa; YMEHHE H300pakaTh MHOTOIPAaHHUKU M MOBEPXHOCTH BpAIICHHUS,
UX CEUYEHUS OT PYKH, C MOMOULIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, YMEHHE pacClO3HaBaTh CHUMMETPUI0 B TPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue omnepupoBaTh TMOHATHUSAMHU: JABUKEHHUE B TPOCTPAHCTBE,
nos00HbIe (UTYphl B MPOCTPAHCTBE; MCIOJIB30BaTh OTHOUIEHUE IUIOLIAACH
MOBEPXHOCTEH U 00BEMOB NOIOOHBIX (UTYpP MPU PELICHUH 3a]1a4;

12) ymeHue BbIUUCIATh FTEOMETPUYECKHUE BEIMUMHBI (JIJIMHA, YTOJI, TUIOLIab,
0o0BbeM, TIIOLIab MOBEPXHOCTH ), UCIIOJIb3YsI H3yUYEeHHbIE (DOPMYJIIbI U METOBI;

13) ymenue onepupoBaTh NOHATUSAMHU: MPSIMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
KOOpPJIMHAThl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAISPHOE IPOU3BEICHUE,
yroa MeXAy BEKTOpamMH, CyMMa BEKTOpPOB, MPOM3BEICHUE BEKTOpA Ha YHCIIO;
HaXOAWTh C MOMOIIbI0 H3YYEHHBIX (OPMYNT KOOPAMHATHI CEPEAMHBI OTpPE3Ka,
PACCTOSIHUE MEXY IBYMsI TOUKAMH;
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14) ymeHue BbIOMpaTh MNOAXOASUIMI HM3YyYEHHBIA METOJ JJIA PELICHHS
3aJlayd, paclo3HaBaTh MareMmaThueckue (GakTbl M MaTeMaTHUYeCKHUE MOJIEIH B
OPUPOAHBIX U OOUIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; YMEHHE IPUBOJUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITHH POCCHUMCKOW W MHUPOBOM MaTEMaTHUYECKOMU
HayKH.
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ILlnanupyembie pe3yJbTaThl 0CBOCHUSI 00111€00pa30BaTE/ILHOM JUCHUILINHBI B c00TBeTCTBHU ¢ PI'OC CIIO 1 Ha oc-

Hose ®I'OC COO

Ocoboe 3HaYeHNE MUCHUTLIMHA UMEET NMpu (GOopMHUpPOBAaHWU M pa3BuTHH oOmmx kommeteHui (OK) u npodeccronans-

HbIX KomrmeteHui (I1K).

Koa u nammeHnoBanmne
(opMupyemMbIX KOMIIETEH-
10407

Ilnanupyemble pe3yJibTaThl 0CBOCHHUS THCHHILIUHBI

OO0uue (IMYHOCTHBIE U MeTaNPeIMeTHbIE)

JAucuunjiuHapHblie (IpeIMeTHbIE)

OK 01 Bribupatb ciocoOsbI
peleHus 3a1a4
npoheCCUOHATBLHON
JeSTSIIbHOCTH
MIPUMCHHUTEITHHO K
Pa3IMYHBIM KOHTEKCTaM

-F'OTOBHOCTb K Tpyay, OCO3HAaHHC HCHHOCTU
MacCTCpCTBa, pr,Z[OJ'IIO6I/Ie;
-'OTOBHOCTb K aKTUBHOH JACATCIIBHOCTH

TEXHOJIOTHYECKON U COLUaIbHOW HalpaBJIEHHOCTH,
CIOCOOHOCTh ~ WHUIMHMPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIbHOCTD;
-MHTEpPEC K pa3InyHbIM cdepaM npodeccnoHaTbHON
NesITeIbHOCTH, OBJIQICHUE  YHHMBEpCAJIbHBIMU
yT-I€6HBIMI/I II03HaBaTCJIbHBIMU HCﬁCTBHHMHI

a) 6a30Bble JOrMUYECKUE CHCTBUSA:

-CaMOCTOSITEIILHO (dhopMynupoBarth 51
aKTyaJlu3UpoBaTh NpoOIEMy, paccMaTpUBaTh ee
BCECTOPOHHE;

-yCTaHaBJIMBATh CYIICCTBEHHBI TPU3HAK HIIH
OCHOBaHUA OJI1 CpaBHCHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I u
0000IIEeHHS;

-ONpeCIATh LEIH  JEATCIBHOCTH, 3aJaBaTh

rapamMeTpbl U KPUTEPUU UX TOCTHKEHUS;
-BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOpEUUs B
paccMaTpuBaEMBbIX SIBJICHUSX;

-BHOCUTH KOPPEKTUBHI B JESATEIHLHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIESIM, OLIEHUBATH PUCK
M TIOCIIEACTBUM JICSITCIILHOCTH,

-pa3BUBAaTh KPEaTUBHOE MBILIUICHUE MPU PEHICHUH
YKU3HEHHBIX TTPOOIIEM.

-BJIaJIETh METOJaMHU JI0Ka3aTEJIbCTB, AJITOPUTMaMHU pELICHUS
3ajau;

yMeHHEe HOpMYIHPOBATh ONPEAEICHUS, aKCUOMBI U TEOPEMBI,
OPUMEHATh MX, MPOBOJAUTH JOKAa3aTelbHbIE PACCYXJIEHUS B
XOJI€ peLeHUs 3a1a4;

- YMETh OIIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupm
YHClla; YMEHHUE BBIIOJHATH BBIYMCICHUE 3HAYEHUM U
peoOpa30BaHus BBIPAXKEHUN CO CTENEHSAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb ONEPUPOBAThH MOHATHIMMU: PALUOHAIbHBIE,
HppaluOHAIIbHBIE, MOKa3aTelbHbIE,
Jorapu(pMUUECKue, TPUTOHOMETPUUECKHE
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEphIBHAS
(GyHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeIeIeHHBIN
UHTETpaJI; yYMETb HAXOAUTb IPOU3BOJHBIE DIIEMEHTapHBIX
(GyHKIMH, UCHIONB3YsI CIIPaBOYHBIE MaTE€pHalIbl; UCCIIEI0BaTh B
OPOCTEHIINX CilydasX (YHKUUMHM HAa MOHOTOHHOCTb, HAXOJHUTh
HauOOJbIINE W HAaUMEHbIIME 3HaueHUs (QYHKIUH; CTPOUTHh
rpaduKkd  MHOTOWIEHOB C  HCIOJb30BaHHWEM  ammapara
MaTeMaTH4ECKOI0 aHAJIN3a;

MIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 33/1a4 Ha JBUKECHHUE;
pelaTh NpakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4K Ha HAaHOOJIbIINE U
HauMEHBIINE 3HAYEHUS, HA HaX0X/IEHNUE IIyTH, CKOPOCTH U
YCKOpPEHUS;

CTETICHHBIE,
YpaBHEHUs U
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0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

-BIIaJIETh HABBIKAMH Y4e€OHO-HCCIICI0BATEIbCKON U
IIPOCKTHOM JEATEILHOCTH, HAaBBIKAMHU pa3pelieHus
pooem;

-BBISIBJIATH  IPUYMHHO-CIICACTBEHHBIE  CBS3H U
AKTyaJIU3UpOBaTh 3aaa4dy, BBIABHUIATb THUIIOTC3Y €€
peIICHMS, HaAXOJUTh apryMeHTBI JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHHUH, 3a7aBaTh
mapaMeTpbl U KPUTEPHU PEIICHHUS;

-aHAIM3MPOBATh IOJYYCHHBIE B XOAE pEIICHUS
3aaa4yu  pe3yibTaTbl, KPHUTHYCCKU OLCHUBATH HX
JOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

-yMeTh TMEPEHOCUTh 3HaHHS B IO3HABATEIBHYIO HU
IMPAKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

-yMETh  MHTETPUPOBaTh 3HAaHUS U3  Pa3HBIX
MPEAMETHBIX 00JIaCTeH;
- BBIABHUT'ATh HOBBEIC niaeu, HpennaraTb

OpUTMHAJIbHBIE IOAXO0/bI U PELICHUS;
u CIIOCOOHOCTh ux UCIIOJIb30BaHUs B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

- YMETh OIEPUPOBATH MOHATHIMHU: PALlMOHANIbHAs (PYHKLIN,
HOKa3aTebHast GyHKIHS, CTeTIeHHasI byHKIHS,
aorapumuueckasi (QyHKIUS, TPUTOHOMETPHUECKUE (DYHKIUH,
oOpaTHble (YHKIMHM; YMEHHUE CTPOUTHh TpauKd H3YyUYCHHBIX
(GyHKIMH, UCTIONB30BaTh IpadUKu MPH U3YYEHUH TPOLIECCOB U
3aBHCUMOCTEH, TpU peIIeHUH 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB M 33[a4 U3 PEeaTbHOM KU3HU; BEIpaXaTh (hopMyIamMu
3aBHCUMOCTH MEXJy BeJTUUYNHAMH,

- YMETh peniaTh TEKCTOBBIC 3374l PAa3HBIX THUIIOB (B TOM YHCIIC
Ha TPOIICHTHI, TOJIM U YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTh
TOBApOB M YCIIYT, HAJOTH, 3a7adyd M3 O00JacTH YIpaBICHUS
JMYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABIISATH BBIPAYKCHHS,
ypaBHEHHS, HEPAaBEHCTBA M MX CHCTEMBI IO YCIIOBHIO 3a/1a4H,
UCCIICIOBaTh  TOJYYCHHOE  pEIIeHHEe W OIICHUBAaTh
IPaB/OI0I00HOCTh PE3YIIbTATOB;

- YMETh ONEPUPOBATh HMOHATHUAMH: CpeaHee apu(METHUECKOE,
MelnuaHa, HauOoJblllee W HAUMEHbIIEE 3HAYCHHS, pa3Max,
JMCIIEPCUs, CTaHJapTHOC OTKJIIOHCHHWE YHCIOBOTO Habopa,
yYMETh U3BJICKATbh, UHTEPIPETHPOBATh  MH(POPMAILHIO,
NpeACTaBICHHYI0 B TaOiMIax, Ha JauarpaMmax, rpadukax,
OTPKAIONIYI0 CBOWCTBA pPEAIBHBIX NPOIECCOB W SIBICHUIA,
NpeACTaBIATh HH(OPMAIMIO ¢ MOMOIIBIO TAOIUIl U JHArpaMM;
WCCIIeIOBaTh CTAaTUCTHUYECKHE JaHHBIE, B TOM 4YHCIE C
NpUMEHEHHEM IrpaUyecKrX METOIOB U JIEKTPOHHBIX CPEJICTB;
- yMeTh ONEpPUPOBATh TMOHATHAMM: CIy4alHBI ONBIT U
ClIy4yallHO€ COOBITHE, BEpPOSTHOCTh CIIy4ailHOTO COOBITHS;
YMEHUE  BBIYHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAaHUEM
rpadM4ecKuX METOJOB; MPHUMEHATh (OPMYIBI CIOXKEHUS W
YMHOXXEHUSI ~ BEpOSTHOCTEH, KOMOWMHATOpHbIE (aKTBl |
GbopMyJIBI TIPH pENmICHWH 3aj]ad; OIEHWBATh BEPOSITHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMM BETHYNHAMM;
yYMEHHUE TPHUBOIUTH TPUMEPHI TPOSIBICHUS 3aKOHA OOJBIINX
qrcen B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEpPUPOBATh MOHATUSAMH: TOUKA, MpsiMasi, TUIOCKOCTB,
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MPOCTPAHCTBO, IBYTPAHHBIA YTrOJ, CKPEIIMBAIOIIMECS TPSIMBIE,
napauleIbHOCTh W MEPHCHAUKYJSIPHOCTh  HPSAMBIX |
IJIOCKOCTEH, YroJl MEXJy MPSMBIMH, YIOJl MEXKIY NpPSIMON H
IUTOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSIHHE MEXIy THPSIMBIMHU, PACCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHE HCIIOJNIb30BaTh IIPH PEIICHHH
3aa4 u3y4eHHbIe (DAKTBl M TEOPEMBI TUIAHUMETPHUH, YMCHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

- yMETh OINEPHPOBATh TMOHATHUSIMU: MHOTOIPDAHHHUK, CCUYCHHE
MHOTOTpaHHMKa, KyO, MapajuleJienuiea, Npu3Ma, HUpaMuia,
¢durypa ¥ TOBEPXHOCTh BpAICHHS, IWIMHAP, KOHYC, Imap,
cdepa, ceueHuss GUTyphl BpaIlCHUS, IUIOCKOCTh, Kacaromascs
cdepsl, IUIUHAPA, KOHYCA, TUIOMIA/lb TOBEPXHOCTH MHPAMUJIBI,
NPU3MBI, KOHYyCa, IHJIUHIPA, IUIOMAAs cdepsl, 00beM Kyoa,
OPSIMOYTOJIBHOTO — TIapajUIeJICTNIela, MHPAMUABI, IPU3MBI,
IWIMHJIPA, KOHYCa, [apa; yMEHUE U300pakaTh MHOTOTPaHHUKH
U MOBEPXHOCTH BpAIICHUS, UX CCUCHUS OT PYKH, C MTOMOIIBIO
YEPTSIKHBIX WHCTPYMEHTOB U AJICKTPOHHBIX CPEJICTB; YMEHHE
pacmo3HaBaTh ~ CHMMETPHUIO B  INPOCTPAHCTBE, yMEHHUE
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPAaHHUKY;

- YMETh ONEPUPOBATh MOHSATUSMU: JIBI)KEHUE B MPOCTPAHCTRBE,
no100HbIe (PUTYPBI B MPOCTPAHCTBE; HCIOIH30BaTh OTHOILICHHE
IIouaied MoBepxHOCTed W 00BEMOB MOJOOHBIX (uUryp mpu
pellleHuH 3a7a4d; yMETh BBIUUCISTh T€OMETPHUECKHE BETHUYUHbI
(nmvHa, yromj, TmIIOmMAAL, OO0BEM, IUIOMIAAL TMOBEPXHOCTH),
UCTIONB3YS U3yUeHHBIE (DOPMYITBI U METOBL;

- yMETh ONEpPUPOBATh MOHITUSIMH: MPSIMOYTOJbHAs CHUCTEMaA
KOOpJIMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPa,
CKaJsIpHOE TPOM3BEACHHE, Yrol MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEJICHUE BEKTOpa HA YHWCJIO; HAXOJHUTh C
MOMOIIBI0  W3YYEHHBIX (OPMYNIT KOOPIMHATBI  CEPEIUHBI
OTpe3Ka, PacCTOSTHUE MEKITY IBYMS TOUKAMHU;

- yMETh BBIOMpATh TMOIAXOASAIIMNA W3YUYEHHBIA METON IS
pElICHUs 3aJja4d, pPACIo3HABaTh MaTeMaTHYecKue (akTel U

15



MaTeMaTHYeCKUe MOJEIH B TPHPOIHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B MCKYCCTBE; YMEHHE IIPUBOAUTH IIPUMEPHI
MaT€MaTHYECKUX  OTKPBITUHA  pPOCCUMCKOM M MHUPOBOU
MaTEeMAaTHYECKON HAYKH.

- YMETb OIIEpUpPOBaTh IOHATUSMU: OIPEAEICHHUE, aKCcUOMa,
TEOpeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCWIbHBIE  (HOPMYITUPOBKH; yMeHHE (POpMyTUpOBaThH
o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOIAUTH
IpUMEpPbl M KOHTPOPUMEpPBI,  HUCIOJb30BaTh  METOJ
MaTeMaTUYeCKOM  MHAYKLIHMM; MPOBOAUTH  JOKa3aTEJIbHbBIE
paccyXIeHUs IpU pELICHWH 3a]a4, OLICHUBATh JIOTUYECKYIO
IPABUJIBHOCTb PaCcCYXICHUM;

-YMETb ONEPUPOBATH MOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
omepanuy  HaJ  MHOXKECTBaMH; YMEHUE  HCIIOJIb30BaTh
TEOPETUKO- MHOYKECTBEHHBIN anmapar JUlsl OIIMCAHUs PeabHbIX
IIPOLIECCOB M SIBJICHUM NpU pEIIeHUU 3a/Jad, B TOM 4YHUCIE U3
JPYTUX y4eOHBIX IPEAMETOB;

-YMETh ONEPUPOBATh MOHATHIMHU: Trpad, CBA3HBINA rpad, nepeso,
UK, Tpad Ha IJIOCKOCTH; YMEHHME 3aJaBaTh U ONMCHIBATH
rpadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJB30BaTh Ipadbl mpu
pELIeHnN 3a/ad;

- yMeTh CBOOOJHO ONEpUPOBaTh MOHATHSIMU: COUYETAHHUE,
TepeCcTaHOBKA, YUCIIO COUYETAHUN, YHCIIO TIEPECTAHOBOK; OMHOM
HeloTOHa; ymeHue NpUMEHATh KOMOMHATOpHBIE (DaKThl H
paccyxaeHus UIsl pelieHus 3a/1ay;

-yMETb ONEPUPOBATHh NOHATHUSAMHU: HATYPaJbHOE YHCIO, LIEIO0E
YHUCIIO, OCTAaTOK IO MOJYJI0, paluOHAIBHOE  YHCIIO,
HPpPaLMOHAIBHOE YHCJIO, MHOYKECTBA HATYpPaJIbHBIX, LEJbIX,
PalMOHATIbHBIX, IEUCTBUTENBHBIX YHCEN; YMEHUE UCIIOIB30BaTh
NPU3HAKK JEIUMOCTH, HAUMEHbLIMHA OOImMHA JAenuTenb U
HauMeHblIee o01ee KpaTHoe, anroput™ EBkinja npu pemeHun
3a/1a4; 3HAKOMCTBO C pPa3JIMYHbIMHM MO3ULIHUOHHBIMU CUCTEMAMHU
CUMCIICHHUS;

- YMETh CBOOOJIHO ONEpPUPOBATH MOHITHSIMU: CTEIIEHb C LIEJIbIM
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II0OKa3aTeJIeM, KOpPEHb HATypaJbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM II0OKa3aTeleM, CTENeHb C JEeHCTBUTENIbHBIM
(BelIeCTBEHHBIM) TIOKa3aTelieM, JiorapuM 4YHuCiIa, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;

- YMETh OIEPUPOBATH MOHATUSAMH: TOXKAECTBO, TOXKAECCTBEHHOE
npeoOpa3oBaHue, yYpaBHEHHE, HEpPaBEHCTBO, cucreMa
YpPaBHEHUH M HEPABEHCTB, PABHOCUIBLHOCTb YPABHEHUH,
HEpaBEHCTB M CUCTEM, palMOHalbHbIE, HPPALUOHAIbHEIE,
[I0Ka3aTejbHbIE, CTEIICHHBIE, JorapupMHUECKue,
TPUTOHOMETPUUYECKHE YypaBHEHMs, HEPABEHCTBA M CHUCTEMBI;
YMEHHME pelllaTh ypaBHEHUS, HEPAaBEHCTBA U CHCTEMbBI C
IOMOIIBIO  Pa3IMYHBIX  I[PHEMOB;  pellaTb  ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C TAPaMETPOM; IPUMEHSTh YpaBHEHMS,
HEpaBEHCTBA, UX CHUCTEMbl Ui pELIeHHs MaTeMaTHYeCKUX
3a/a4 M 3aJa4 M3 pa3jMyuHbIX OoOJlacTell HAayKM U pealibHOM
KHU3HH; - YMeTb CBOOOJHO
ONEepHPOBaTh MOHATUSAMH: Trpaduk  QyHKIUH, oOpaTHas
GyHKIUSA, KOMIIO3UIUS  (PYHKUMMA, JuHEHHas  QyHKIMS,
KBaJpaTH4Hasi (QYHKLOWS, CTENeHHas QYHKOHA C IEeIbIM
HoKaszarejaeM, TPUTOHOMETpHUecKue (QyHKIUH, oOpaTHbIE
TPUTOHOMETPHUUECKHE ¢byHKIUY, NoKa3aTesIbHas u
jgorapupmuueckasi (QYHKIMU; yMEHHE CTPOUTh TIpaduku
(yHKIUH, BBIOJIHATH IpeoOpa3zoBaHus rpaduKoB QyHKIUI;
YMEHHUE UCMHONb30BaTh TIpaduku QYHKIUN A0S H3ydeHUs
MPOLIECCOB U 3aBUCHMOCTEW NIpPU PELIEHUM 3a/lad U3 APYTUx
y4eOHBIX TMpeIMETOB M U3 peajbHOM JKU3HH;, BBbIpaXKaTh
¢bopMylnaMy 3aBHCHUMOCTH MEXAY BEIUYMHAMH; YMEHHUE
CBOOOJHO ONEpUpOBaTh MOHATHSAMU: UYETHOCTh (DYHKIUH,
MEePUOJUYHOCTh  (DYHKIMH,  OrPaHUYEHHOCTh  (PYHKUIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMYM (PYHKIIMHU, HAUOOJbILEE U
HauMeHbllee 3HadeHHs] (YHKIUU Ha MPOMEXYTKE; yMEHHue
MPOBOJIUTH HCCIEIOBaHUE (DYHKIUU; yYMEHHE HCIOJIb30BaTh
cBoiicTBa M rpaduku (QYHKUMHA [UId pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; MH300paxarb Ha
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KOOPAMHATHOW IUIOCKOCTM MHOKECTBA PELICHUN YPaBHEHHU,
HEPABEHCTB U UX CHUCTEM;

- YMETH CBO60I[HO OIICpHUpOBaATH IIOHATUAMMU.
IIOCJICA0BATCIBHOCTD, apI/I(bMeTI/I‘ICCKaH Imporpeccus,
reoOMEeTpHYecKasi  mporpeccus, OeCKOHEYHO  YObIBaroIIas
TCOMETPpHUICCKAA IIporpeccusi, YMCHHC 3a4aBaThb
moCICA0BATCIIbHOCTH, B TOM YHUCJIC C TIOMOIIBIO PCKYPPCHTHBIX
(opmyu;

- YMETh OIEPUPOBATh MOHATHSAMH: HENPEPBIBHOCTH (DYHKIIHH,
acUMIITOTHI rpaduka GyHKIMM, IepBasi U BTOpas MPOU3BOAHAs
GyHKINH,  TEOMETPHUYECKMH W (pu3HYeCKHil  CMBICIT
IPOM3BOJIHON, MepBOOOpa3Has, ONpEACICHHbI UHTerpa;
-yMEHHE HaxOIHWTh AaCUMNTOTHl Tpaduka (QYyHKIHH;, YMEHHE
BBIUUCIISTh MPOU3BOAHBIE CYMMBI, IIPOU3BEICHMSI, YaCTHOIO U
KOMITO3UIINH (DYHKIMIA, HaXOIUTh YpaBHEHHE KacaTeIbHOW K
rpaduKy (QyHKLIUH; YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JUIS
UCCIIEJIOBAaHMUST  (DYHKUMH, Ui HAXOXACHUS HaWIydIlEero
pelleHuss B IPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHYECKMX M (PU3MYECKHX 3aJavax, I ONpeIeTCHHS
CKOpPOCTH U YCKOPEHUS; HaXOAUTh IUIOMAAN U 00beMbI QUTyp ¢
IIOMOIIBI0 MHTETpajia; MPUBOAUTH IMPUMEPHl MaTEeMAaTUYECKOTO
MOJIEIIMPOBAaHUSI C MaTeMaTHUYeCKOro  MOJEIMPOBaHUS C
HaxXOJUTh IUIOMIAM U 00beMbl (PUTYp C MOMOUIBI0 MHTErpaia;
IPUBOJUTh IPUMEPBl MaTEMaTHYECKOIO MOJAEIUPOBAHUSA C
noMoIbio AuddepeHnanbHbIX YpaBHEHUH;

- yMETh ONEpUpPOBaTh TMOHATUSAMHU: KOMILJIEKCHOE YHCIIO,
COTIPSKEHHbIE KOMILJIEKCHBIE YHCla, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4Hcia, (GopMa 3amucl KOMIUIEKCHBIX YHCEll
(reomerpuyeckasi, TPUTOHOMETpPUYECKass M aireOpanyeckas);
yMeTh  MpPOU3BOAMTH  apu]MeTHueckue  JeHcTBUA ¢
KOMIUIEKCHBIMU qHCclIaMH; MIPUBOJIUTH IPUMEPHI
HCII0JIb30BAaHUsI KOMIUIEKCHBIX YHCEIT;

- yMeTh  CBOOOJHO  ONEPUPOBATH  TOHATUAMHU: CpeIHee
apudmernyeckoe, MeauaHa, HauOoOJbIIee W HaUMEHbIIEe
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3HAUYEHMs, pa3Max, AUCHEPCHs], CTAaHAAPTHOE OTKIOHEHUE I
ONMMCAaHUSA  YHCIOBBIX  JAHHBIX; YMEHHE  HCCJEeI0BaTh
CTaTUCTUYECKHUE JaHHbIe, B TOM 4YHCIE€ C MPUMEHEHUEM
rpadUyecKux METOJOB U AJIEKTPOHHBIX CPEICTB; rpaduuecku
UCCIIEIOBAaTh COBMECTHBIC HAOIIOACHHUS C MOMOIIBIO THarpaMMm
paccerBaHMs U JUHEUHOM perpeccuu;

- YMETh HaxOJUTh BEPOSATHOCTU COOBITHI C HCIOJIB30BAHHUEM

rpaduUecKux METO/AOB; IPUMEHATh M pELIeHHus 3aj1ad
(GopMyJIBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, hopmymy
MOJTHOW BeposiTHOCTH, (popmyny beprymnn, komMOuWHATOpHBIE
¢bakTel M (GOpPMYyNbI; OLEHHMBAaTh BEPOSATHOCTH pPEalbHbIX
COOBITHH; yMEHHE ONepUpoBaTh MOHATHUAMU: Cly4aiiHas
BEJIMYMHA, paclpe/ielieHne BEepOATHOCTEH, MaTeMaTHuecKoe
O’KMJIaHHE, UCIIEPCUs U CTAHAAPTHOE OTKIOHEHHWE CIy4alHON
BEJIMYMHBI,  (QYHKIWW  paclpeleNieHuss ©  IUIOTHOCTH
PaBHOMEPHOTO, [10Ka3aTeIbHOro u HOPMaJIbHOTO
pacrpenelieHuil; yMeHHe HCIOJIb30BaTh CBOMCTBA H3YYEHHBIX
pacrpeneneHu 1 perieHus 3a1a4; 3HaKOMCTBO C MTOHATHSIMU:
3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOYHBIX HCCIICTOBAHMIA,
yYMEHHUE TPHUBOAUTH TPUMEPHI TPOSIBICHUS 3aKOHA OOJBIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBICHUSAX;

-yMeTb CBOOOJHO OIEPUPOBATH IMOHATUSAMHU: TOYKa, IMpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH yrod,
JBYTPAHHBIA yroJI, TPEXI'PAaHHBIA yroy, IepeceKaroIuecs,
napajulelbHble M CKPEIIMBAIOIIUECs MPsMbIE, MapaluleIbHOCTD
U TMEPIEeHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yroidl MEXIy
NPSIMBIMH, YTOJI MEXJY MPSAMONW U IJIOCKOCTBIO, YOl MEXIY
TUTOCKOCTSIMH; yYMEHHUE WCIIOJNb30BaTh NpPU PEIICHHH 3a/1adu
M3ydeHHble (aKTl W TEOPEeMBI I[UIAHUMETPUHU; yMEHHE
OLICHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; YMEThb
CBOOOJHO ONEpUPOBATh MOHATHAMMU: JBHKEHHE, NapalIeIbHbINA
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MEPeHOC, CHUMMETPHUS Ha IUJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHue IMOA00Us, IOAOOHBIE (UTYPHI,
YMEHHE paclo3HaBaTh PaBHbIE U MOAO0OHBIE (UTYPBI, B TOM
9yuclie B TNPUPOJE, HCKYCCTBE, AaApPXHUTEKTYpE; YMCHHE
WCIOJIb30BaTh ~ T'C€OMETPHYECKHE  OTHOUICHHS,  HaXOJIUTh
T€OMETPUYECKHE BEIUYUHBI (JJIMHA, YroJ, TUIOIIAaJb, 00BEM)
OpU pElIeHUH 3aJad M3 JPYrHMX Yy4eOHBIX MPEIMETOB U U3
peaNbHOM KU3HH;

- yMETh CBOOOJHO OMNEPHPOBATH MOHATUSMHU: TMPSIMOYTOIHHAS
CUCTeMa KOOpPJIUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOW3BEICHHWE BEKTOpa Ha YHUCIIO,
pa3iokeHne BEKTOpa MO 0a3ucy, CKaIsipHOE NpPOHM3BEICHUE,
BEKTOPHOE MPOW3BEACHHUE, YroJl MEXKIy BEKTOPAMH, yMCHHE
UCIIONIb30BaTh BEKTOPHBIH ¥ KOOPIWHATHBIA METOJ IS
pellleHus] TeOMETPUYECKUX 3a/lad W 3aJad APYTux Y4eOHBIX
MPEMETOB; OINEPUPOBATh MOHATUSIMU: MaTpuma 2x2 u 3x3,
OTIpEICITUTEh MAaTpPHIIHI, TeOMETPUUYECKUN CMBICTT
OTIPEICITUTEIISI, YMETh MOJICIMPOBATh PeallbHbIC CUTYAIlUU Ha
S3BIKE MAaTEMaTHKW, COCTaBJISATh BBIPAKCHUS, YPaBHCHWS,
HEPAaBEHCTBA U UX CHCTEMBI MO YCIOBHUIO 3aJla4yM, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIM C HCIIOJIb30BAHMEM arllapara anreopsl,
WHTEPIPETUPOBATh  TOJYYEHHBIA  pE3yNbTaT;  CTPOUTH
MaTEeMaTHYECKHE MOJIEIH C IOMOIIBI0 TEOMETPUUICCKUX
MTOHATHIA ¥ BEJTUYHH, PEIIATh CBSI3aHHBIC C HUMH MTPAKTHICCKHEC
3a/1a4u; COCTaBIISITh BEPOSATHOCTHYIO MOJIeh u
WHTEPIPETUPOBATH MONyYEHHBI  pe3yNbTarT; pemiars
MPUKJIAIHBIC 33J1a9¥ CPEJCTBAMHA MaTEMaTHYECKOTO aHalln3a, B
TOM YHCIIE COIHAIBHO- JKOHOMHYECKOTO U (PH3UIEeCKOro
XapaxTepa;

-yMEHHUE BBIOMpATh MOAXOMSAIINN METOJ JUIsl PEUICHHs 3aa4H;
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MOHMMAaHWE 3HAYMMOCTH MaTEeMaTHKU B U3YUYEHUU MPUPOIHBIX
U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATH
IpOsIBICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE, YMEHHE
IPUBOIUTH MPUMEPHI MaTEMaTHUYECKUX OTKPBITHHA POCCHIICKOM

Y MUPOBOM MaTeMaTU4eCKON HayKH.

OK 02 Hcmons30Bath
COBPEMEHHBIE CPEJICTBA MOUCKA,
aHaIN3a U MHTEPIPETAINH
nH(OpMAaIH, I
MH(POPMAIIMOHHBIE TEXHOIOTUH
VIS BBITIOJTHEHUS 33144
npodeccroHaIbHOM
JIeSITCILHOCTHU

B 00nacT IEeHHOCTH HAY4YHOT'O TIO3HAHMUSL:

-c(hopMUpPOBAHHOCTD MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKd M OOIIECTBEHHOH MPAaKTHKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOErO0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

-COBEPIICHCTBOBAHUE S3bIKOBOM W YHUTATEIBCKOU
KYJIbTYpbl KaK CpEICTBA B3aUMOJCHCTBUS MEXIY
JIFOIBMH n TTO3HAHMUS MHUpA;
LHEHHOCTH HAy4YHOU JesTEIbHOCTH,
OCYILIECTBIIATh MIPOCKTHYIO U
HCCIIEJIOBATENIBCKYIO AEATEIbHOCTh UHINBUAYATBHO
U B TpymIe.
OsBnageHue YHUBEpCAIbHBIMU
IMO3HABATEIbHBIMH ACHCTBUSIMH:
B) paboTa ¢ uHpopmanueil:
-BIIaJIETh HaBBIKAMHM TONy4yeHHUs WHMOpMaLUU U3
HCTOYHUKOB

-0OCO3HAaHHuC
TOTOBHOCTbB

yueOHBIMU

pPa3HBIX THUIIOB, CaMOCTOSITEIIBHO
OCYHIECTBJIATh TIOMCK, AHAIN3, CUCTEMAaTH3alUI0 U
UHTEpIpeTaluio HHGOPMalUK Pa3IuYHbIX BUJOB U
¢bopM npencTaBneHus;

-CO3/1aBaTh TEKCThl B pa3IMYHBIX (QopmaTax cC
y4eToM Ha3zHadeHHusT HMHPOpMaluud U  LEeJNeBOU

ayAMTOpUH, BbIOUpas  ONTUMAIbHYIO  (dopMy

-yMeTb OIEPUPOBATh MOHATUAMHU: palMOHATbHAs (YHKIHA,
byHKuus, CTETEHHAs byHKIHA,
norapupmuueckas (yHKIMsI, TPUTOHOMETpUUYECKUE (YHKLUHU,
oOpatHble (DyHKIMHM; yMEHHE CTPOUTh IpadUKu H3YyUYEHHbBIX
¢GyHKIMH, UCOIb30BaTh IpauKK MpU U3YUEHUH MPOLIECCOB U

IHoKa3aTCjabHas

3aBUCHUMOCTEM, MpH pelIeHUH 3aJad U3 JpYrux Yy4eOHbIX
NPEIMETOB | 3a/1a4 U3 peaibHON KU3HU; BBIpaXXaTh (hopMyIamMu
3aBUCUMOCTH MEXIY BEIUYMHAMU;

-yMETh ONEPUPOBATH IMOHATHUIMH: TOXKIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, YPaBHEHUE, HEPaBEHCTBO, cucrema
YpPaBHEHUH M HEPABEHCTB, pPAaBHOCWIBHOCTb YypaBHEHUH,
HEPAaBEHCTB M CHUCTEM, palMOHAIbHBIE, HPPALUOHAIIBHBIE,
IIOKa3aTeNbHBIE, CTECIICHHBIE,

JorapupmMHUEcKue, TPUTOHOMETPUYECKHUE ypaBHEHUS,
HEpPAaBEHCTBA M  CHUCTEMBI, YMETh pelmaTb ypaBHEHMS,

HEpaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IUYHBIX TMPHEMOB;
pemaTh ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C MapaMETPOM;
IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHUS
MaTeMaTHYeCKUX 3a7a4 U 3aJa4 U3 Pa3IMIHBIX 00JIaCTeH HAYKU
U peasbHON KU3HHU;

-yMeTh CBOOOIHO ONEPHPOBATH TOHSATHAMHU: JBU)KCHUE,
napajyieNIbHblii  TepeHOC, CHUMMETpHUS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHue MoJ00us, MOT00HbIE
(burypsl; ymMeTb pacro3HaBaTh paBHbIE U MOJIO0HBIE (UTYPHI, B
TOM 4YHCJIEe B TPHPOJE, HCKYCCTBE, AapXHUTEKType; YMETb
UCIOJb30BATh  TEOMETPUYECKHE  OTHOLICHMs,  HaXOIUTh
reOMEeTPUUYECKHE BEJIUWYHMHBI (JJIMHA, Yrojl, IUIOma/ib, 00BEM)
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MPEJCTABIICHHUS U BU3yaTH3alliH;
-OIICHUBATh JIOCTOBEPHOCTb,
uHpOpMAIlMK, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;

cpeactBa MH(GOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TE€XHOJIOTHH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHU3allMOHHBIX  3a7ad €  COOJIIOJCHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
pecypcocOepekeHus, MPaBOBbIX U
HOpM  HMH(MOPMAIIMOHHOMN

JIETUTUMHOCTD
IMpaBOBbBIM H

-HCII0JIb30BAaTh

TUTHEHBI,
STUYECKUX
0€301I1aCHOCTH;

-BJIaJICTh HABBIKAMHU pACIO3HABAHUS W  3aIUTHI

HOPM,

nHpopManuu, HHHOPMAIIMOHHOK 0€30MacHOCTH

MpU pElIeHUH 3a7ad M3 JAPYruX Y4eOHBIX MPEAMETOB W U3
peaNbHOM KU3HU.

JIMYHOCTH.
OK 03 IlmanupoBare u | B obmactu myXOBHO-HPaBCTBEHHOTO BOCIHTAHUS: -yMETh OIepupOBAThH HOHSTUSAMU: paloHalIbHbIE,
pCalin30BbIBATD -c()OPMUPOBAHHOCTb ~ HPAaBCTBEHHOI'O  CO3HAHMUS, | MPPAIIHOHAIBHBIC, IMTOKa3aTCJIbHBIC, CTCIICHHBIC,
COOCTBEHHOE TUYECKOTO ITOBEJCHUS; Jorapu(pMUUECcKue, TPUTOHOMETPUUYECKHE  YpaBHEHHS U
npodeccnonanbHoe 1 | -cocoGHOCTL OlEHMBATH CUTYALMIO U TIPMHUMATH | HEPABEHCTBA, HX CHCTEMEI;
JMYHOCTHOE pa3BHTHE,

OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH HA MOPAIbHO- | -yMETh OIEPUPOBATH IOHATUSAMHU: MHOTOIPDAHHHUK, CEYECHHE
MpeANPUHUMATEIBCKYIO
eATENBHOCTS g | HPABCTBEHHbBIE HOPMbI H IICHHOCTH; MHOTOTpaHHHUKa, Ky0, Napajulejienunen, Mpu3Ma, NHpaMUiaa,

npodeccuoHanbHOi cdepe,
UCMOJb30BaTh 3HAHUS IO
(UHAaHCOBOW T'PaMOTHOCTH
B PAa3JIMYHBIX KU3HEHHBIX
CUTYyaIHsIX

-OCO3HaHHUE
YCTOMYUBOTO OYAYIIEro;

-OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM U
(W) ApyruM 4ieHaMm CEeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  MPHUHATHUS  LEHHOCTEH
CEMEWHON KHU3HU B COOTBETCTBUM C TPATULMUSIMHU
HaponoB Poccun; OBnaneHue yHUBEpPCATbHBIMHU
PEeryIsSTUBHBIMU JICHCTBUSIMHU:

a) cCaMOOpTaHU3AIIHS:

-CaMOCTOSITEITLHO OCYIIECTBIIATH [T03HABATEIIHHYIO

JJUYHOIro BKJIaJa B IMOCTPOCHUC

¢urypa M NOBEPXHOCTh BpalICHMs, LWIMHIP, KOHYC, LIap,
cdepa, cedeHus: (pUrypbl BpalleHHs, IMIOCKOCThb, KacaroIlascs
cdepsl, IINHAPA, KOHYCA, MJIOLIalb TOBEPXHOCTU MHUPAMHUIBL,
IpU3MbI, KOHyca, LWJIMHIpA, IUIOMAAbL cdepbl, o0beM Kyoa,
MPSIMOYTOJIBHOTO — MapajieNienumnea, HTUPaMUbl, T[PU3MBI,
HWIMHpa, KOHYCa, 1l1apa; yMeHHe N300pakaTb MHOTOTPaHHUKH
U TIOBEPXHOCTH BPALIEHUS, UX CEUEHHUS OT PYKH, C IOMOIIBIO
YEPTEXKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CpPEICTB; YMETH

MPOCTPAHCTBE;  YMETh

paciio3HaBaTb CUMMCETPUTIO B
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JeSTENbHOCTh, BBISBISITH MPOOJIEMBI, CTaBUTh H
(dbopMynupoBath COOCTBEHHBIE 3a1aun B
00pa3oBaTeNbHON JIEATEIBHOCTH ¥ SKU3HEHHBIX

CUTYaIUsIX;
-CaMOCTOSAITENIbHO ~ COCTAaBISATh  IUTAH  PEIICHUS
npoOJieMbl C  Y4eTOM HMEIOLIUXCA PECYpCOB,

COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHUH;
JlaBaTh OLICHKY HOBBIM CUTYaLlUsM;
CIOCOOCTBOBaTh (OPMHUPOBAHUIO U IPOSBICHUIO
LIIMPOKOM 3pyauLuu B PasHbIX 00NacTAX 3HaHUM,
IIOCTOSIHHO TOBBIIIATh CBOM 00pa3zoBaTelbHBIA U
KYJIbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIb:

UCIOJb30BaTh MPHUEMbl peQIEeKCUU Ul OLEHKU
CUTYyalllH, BBIOOPA BEPHOT'O PEILCHMS;

-yMETb  OLICHMBaTb pUCKHM U  CBOEBPEMEHHO
MIPUHUMATD PELICHUS 110 UX CHUKECHMUIO;

B) AMOLIMOHAJIbHBII HMHTEJUIEKT, IMpeaIoJiaratoiui
Cc(OPMHPOBAHHOCTE:!

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOLIEN CTPEMIICHHE
K JOCTM)KCHMIO LEIM M YCIEXy, ONTHMU3M,
WHUIMATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOAS U3
CBOHMX BO3MOKHOCTEH;

-5MIIATHH, BKIJIOYAIOIIEH CIOCOOHOCTh IMOHMMATh
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €r0
IIPU OCYILECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTD
K COYYBCTBHIO U CONIEPEKNBAHUIO;

-COIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH
BBICTPAMBaTh OTHOIIEHUS C JPYTMMH JIOAbMH,
3a00TUTBCS, TPOSBIATH MHTEpPEC U paspeuarh
KOH(JIUKTHI.

paciio3HaBaThb IMPAaBHUJIbHBIC MHOT'OI'PAaHHUKH
YMETh OICPUPOBATH IMOHATHAMU: IIPAMOYIrojbHas CHUCTEMA
KOOpAUHAT, KOOpAWHATBI TOYKH, BEKTOP, KOOPAWMHATEI BEKTOPA,

CKaJIsIpHOC
BCKTOPOB,
IIOMOIIBIO

OTpPE3KaA, paCCTOAHUE MEXKY ABYMS TOUKaMHU.

MPOU3BEICHUE, YIOJl MEXAY BEKTOpaMH, CyMMa
MPOU3BEACHUE BEKTOpAa Ha YHUCIIO; HaXOIUTh
U3Y4YEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI C
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2. CTpyKTypa 1 coaepxkaHue 001eo0pa3oBaTeJIbHOI0 NMpeaMera

«MATEMATUKA»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padOThI

Bup yueOHoI padoThI O6bem B
yacax

O0bem 00pa3oBaTeIbHOIM NPOrPaAaMMBbI AMCHHUILIMHBI 334

B T.4.

OcHoBHOE coep:KaHue 280

BT. 4..

TEOPETHYECKOE O0yUYECHHE 166

MPAKTUYECKUE 3aHATUS 78

IIpodeccnonaibLHO-OPUEHTHPOBAHHOE CO/IepPKAHUE (ComepxKa-

HHE MPUKJIATHOTO MOIYJISA)

BT. 4..

TEOPETUUECKOe 00yUeHUE 2

MPAKTUYECKUE 3aHATHUS 34

NHauBuaya bHBIA MPOEKT 32

KoHncynbranus 18

IIpomexyTouHasi arrectauus (IK3aMeH) 4
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2.2. TemaTHyecKHid TUIAaH W coJep:KaHUe JAUCIHUTIHHBI

HauMeHoBaHue pa3ie/ion Conep:xxanue yuye0HOro marepuaJja (0CHOBHOe U PpodeccHoHAIbHO- D6Len DopMupyeMbIe
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U PAKTHYECKHE 3aHATHS, yacoR S —
NPHUKJIATHON MOAYJIb (IPH HAJTUYMH)
1 2 3 4
OcHoBHoOe cogepkaHue
Paznen 1. 16
[ToBTOpEeHue Kypca OK 01, OK 02, OK 03.
MaTEMaTUKd OCHOBHOM
LIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasia
Lenb u 3anaun ba3oBble 3HaHU U yMEHUS 110 MaTeMaTUKe B IPO(PECCHOHANIBHOM U B
MATEMATHKH TIpU IIOBCETHEBHOM
OCBOCHUHU JACATCIIBHOCTH. 2
CITeIHATbHOCTH KomOunupoBanHoe 3aHsTHE
Tema 1.2 Coneprxanue yueOHOro MaTepuasa
Yucna ¥ BBIYHCIICHUS. JleicTBYsI HaJl TIOJIOKUTEIBHBIMU M OTPULIATEIILHBIMU YMCIIAMH,
BI:IPZDKGHI/ISI u OOBIKHOBEHHBIMU U JECATHUYHBIMU I[p065[MI/I. I[ef/'lCTBI/Iﬂ CO CTEIICHAMU,
peoOpa3oBaHus (opMyJIBI COKPAIIEHHOTO YMHOKESHHUSL. 2
KomOunupoBaHHoe 3aHATHE
Tema 1.3. [TpodeccuonanbHO-OPUEHTHPOBAHHOE cojepxanue (coaep:kaHue
['eomeTpus Ha IIIOCKOCTH | MIPHUKJIAAHOTO MOJIYJIsN)
Bunet ninockux ¢uryp u ux miomass. [IpakTuko-opueHTHpOBaHHBIE 33a]a41
B Kypce FreOMETPHH Ha IIIOCKOCTH 2
[IpakTnueckoe 3anarue
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
IIporuienTHbIe BoYMCIICHUs | [IpocThIe MPOLICHTHI, pa3Hble CIIOCOObI UX BhIYMCIeHHS. CI0KHBIE
TPOIIEHTBI 2
[IpakTnueckoe 3anarue
Tema 1.5 Coneprxanne y4eOHOTO MaTeprana
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YpaBHEHMs U HEPABEHCTBA

Jluneiinble, KBaJpaTHbIC, APOOHO-TTMHEITHBIE YPaBHEHUS 1 HEPABEHCTBA

[IpakTuueckoe 3anaTue 2

Tema 1.6 Copepxanne yaeOHOT0 MaTepuana

CucTeMbl ypaBHEHHH U CriocoOsl pelieHust CUCTeM JTUHEHHbIX ypaBHeHU. [lonsTusa: maTpuia 2x2

HEPABEHCTB u 3x3, onpenenutens Matpulbl. Meron ['aycca. CrucreMbl HENMHENHBIX 4
ypaBHeHU. CUCTEMBI HEPABEHCTB
Komb6unupoBanHoe 3ansrue

Tema 1.7 Copepxanne yaeOHOT0 MaTepuana

Bx0HO# KOHTPOIIb Beruuciienus u npeodpa3oBaHus. Y paBHEHUs U HepaBeHCTBA. ['eomerpus Ha
IJIOCKOCTH 2
KonTponbnas pabota

Pasnen 2 16 OK 01, OK 02, OK 03.

[Ipsimble ¥ TJIOCKOCTH B

IIPOCTPAHCTBE

Tema 2.1. Coneprxanue yueOHOro Matepuasa

OcHOBHBIE MOHSTHSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, MpsiMasi, IUIOCKOCTb,

CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE aKCHMOMBI crepeoMeTpuu. llepecekaromuecs, 2

PacrosiokeHue NpsAMBIX ¥ | TapajljIefbHble M CKPEIUBAOIIUECs INpsAMble. IIpu3HaK M CBOMCTBO

IJIOCKOCTEMN CKPEIIMBAIOIINXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KoMb6unnpoBanHoe 3aHsATHE

Tema 2.2. Copep:xanue yueOHOTO MaTepuana

[TapamtenbHOCTS npsmbix, | [lapannensubie npamas u nnockocts. Onpenenenue. Ipusnak. CpolicTsa (¢

IPSAMOM U TUIOCKOCTH, nokazatenbcTBoM). [lapamnensubie miockoctH. Omnpenenenue. [lpusnak.

IJI0CKOCTEH CpoiictBa (¢ moKa3zaTenbCTBOM). TeTpasagp W €ro  DJIEMEHTHI
[Tapamnenenunen u ero 3yeMeHTsl. CBOMCTBA MPOTUBOIOJIOKHBIX TPaHEN U 4
nuaroHanei napamenenumnena. [loctpoenne ceuenuid. Pemenue 3amad.
KomOunnpoBanHoe 3aHsaTHE

Tema 2.3. Copep:xanue yueOHOTO MaTepuana

[TeprneHMKyIIpPHOCTE [lepnennukynspusie mOpsmble. [lapannenbHble TpsMbIE,

MPSIMBIX, IPSAMOMN U

NEPpUNCHAUKYIIAPHBIC K IIJIOCKOCTH. HpI/ISHaK NEPNCHAUKYIIAPHOCTHU HpHMOfI
" IJIOCKOCTH. I[OK@S&TCJ'IBCTBO. HepHCHI[I/IKy.HSIp 1 HaKJIOHHasd.
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IIJIOCKOCTH, IUIOCKOCTEH

[lepnieniukynsipHbIe
wiockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH IJI0cKocTel. JlokazaTenbCTBo.
PaccTosiHus B IpoCcTpaHCTBeE.

Komb6unupoBanHoe 3ansrue 2
Tema 2.4. Copepxanne yaeOHOT0 MaTepuana
Teopema 0  Tpex Teopema o Tpex nepneHaukymispax. JJokazarenscTBo. Yros Mexay npsMoit
epICHINKY/IIPax U IJIOCKOCTBIO. YTOJI MEXIY IIOCKOCTSIMU 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5. ITapatensusie, | [IpodeccrnoHanbHO-OpHEHTHPOBAHHOE COJEpKAHUE (COAEpIKaHHe
NEPIEHIUKYIISIPHBIE, IPUKIIAIHOTO MOLYJIsT)
CKPELIMBAIOIIMECS NPSIMBbIE | AKCHOMBI ~ cTepeoMeTpun.  IlepneHauKyIsIpHOCTE HpSMOM U
IJIOCKOCTH, MAPAJJIEIbHOCTD JIBYX MPSMBIX, IEPIEHAUKYISPHBIX 4
IJIOCKOCTH, NEPHEHIUKYISIPHOCTb IJIOCKOCTEN
[IpakTyeckoe 3aHsATHE
Tema 2.6. Coneprxkanne yueOHOro MaTepuania
Pemenue 3anau. [Ipsmeie u | Pacnonoxenue NpsAMbIX U IJIOCKOCTEH B IIPOCTPAHCTBE.
[LUIOCKOCTH B IPOCTPAHCTBE IlepneHIMKYJIAPHOCTD U NAPAJUIEIBHOCTD MPSMBIX U IIJIOCKOCTEN.
CkpenmmBaroniecst npsiMple 2
KonTponbnas padora
Paznen 3. 14 OK 01, OK 02, OK 03.
KoopanHatsl 1 BEKTOPBI
Tewma 3.1 Copep:xanue yueOHOTO MaTepuana
JlekapToBbI KOOPAWHATEI B | JlekapTOBbI KOOPAMHATHI B IpocTpaHcTre. [Ipocreiinme 3aqauu B
npoctpancTse. Paccrosnue | koopamaarax. PacctostHue My IByMsl TOUKaMHU, KOOPMHATHI CEPEIMHBI 2
MEXy IBYMSI TOUKAMHU. OTpe3Ka
Koopaunats! cepenuubl KoMOuHMpoBaHHOE 3aHATHE
oTpe3Ka
Tema 3.2 Copepxanue yueOHOTO MaTepuana
BekTopsl B POCTPAHCTBE. | BekTophl B MpocTpaHcTBe. CII0XKEHNE U BHIYNTAHHE BEKTOPOB. Y MHOKEHHE
Yron Mex1y BEKTOPaMH. | pekTopa Ha umcao. KomruaHapHEle BeKTOphl. CKalspHOE IIPOM3BEICHHE
CxassipHOe IPOM3BENCHNIE | pekTOPOB. Pa3loKeHHe BEKTOpa MO TPEM HEKOMILTAHAPHBIM BEKTOPAM. 6

BEKTOPOB

KOOpI[I/IHaTBI BCKTOpPA, CKAJIAPHOC MPOU3BCACHUC BEKTOPOB B KOOPpANHATAX,
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YTOJI MEXKy BEKTOPAMH, YToJl MEXIY MPSIMON M TJIOCKOCTHIO, YTOJ MEXKITY
IJIOCKOCTSIMU. Y paBHEHHE ['eomeTpuyeckuit CMBICIT
onpenenuTens 2x2

IIJIOCKOCTH.

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3
[IpakTuko-
OPUEHTUPOBAHHBIE 3a]]aUH

[IpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEpKaHuEe (ColepiKaHue
MIPUKIAHOTO MOJYJIs)

KoopaunatHast minockoctb. Beraucienue paccTosHUM U IUIOMIAAeH Ha

Ha KOOPJMHATHOM wiockoctd. KosnuecTBeHHBIE pacyeThl 4

TIOCKOCTH [TpakTudeckoe 3aHATHE

Tewma 3.4 Coneprxkanne yueOHOro MaTepuania

Pemenue 3anau. JlekapToBbl KOOpAWHATHI B MPOCTPAHCTBE. BeKkTOphl B MPOCTpaHCTBE.

KoopavHATEI ¥ BEKTOPHI CrnoxxeHue ¥ BBIYMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Kommmanapueie  BekTophl.  CKajspHOE  MPOW3BEICHHUE  BEKTOPOB.
PasnoskeHne BeKTOpa 1Mo TpeM HEeKOMILIaHapHBIM BekTopaM. Ilpocteiimme
3amaun B KoopAwHATax. KoOOpauHATBI BEKTOpA, PACCTOSHUE MEXKIY 2
TOYKaMH, KOOPIHMHATHI CEPEeIMHBI OTpe3Ka, CKaJspHOE MPOU3BEIACHHE
BEKTOPOB B KOOPJMHATAX, YTOJI MEXKIY BEKTOPAMH, YIoJl MEXKIY MPSMOi 1
TUTOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMHU
KonTponbnas padora

Paznen 4. 38 OK 01, OK 02, OK 03.

OCHOBBI TPUTOHOMETPUH.

Tpuronomerpuyeckue

byHKIIMHN

Tema 4.1 Coneprxanne yueOHOTO MaTepuaa

TpuroHOMETpHUYECKUE Panuannas mepa yria. IloBOpoT TOYKM BOKpYr Hauyana KOOPAHMHAT. A

GYHKIIMM  TTPOU3BOJIBHOTO
yria, yucia. Paguannas u
rpagycHas Mepa yriaa

OHpe,Z[CJ'ICHI/IC CHHYCa, KOCMHYCAa, TAHI'CHCA U KOTAaHI'CHCA. 3HaKu CHHYCA,
KOCHHYCA, TAHI'CHCA W KOTAHI'CHCA IO YCTBCPTIAM. 3aBUCHMOCTh MCKOY
CHUHYCOM, KOCUHYCOM, TAHTCHCOM U KOTAHTCHCOM OAHOTO M TOT'O XK€ yIJja

KomOunupoBanHoe 3aHsATHE

Tema 4.2

Coneprxanne y4eOHOTO MaTepuana
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OcHoBHBIE
TPUTOHOMETPUUYECKHUE
ToxaecTBa. opmyisl
MIPUBEACHUSA

Tpuronomerpuueckue Toxaecrsa. CHHYC, KOCUHYC, TAHI'€HC ¥ KOTAHI€HC
yIJo0B 0. U - o.. DOpMyJIbl IPUBENCHUS

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHHYC, TAHTE€HC
CYMMBI U PA3HOCTHU JBYX
yri0B. CHHYC ¥ KOCUHYC
JIBOMHOTO yria
®opMynbl TOJTOBUHHOTO

yria

Copep:xanue yueOHOro MaTepuana

Cymma u pasHocth cuHycoB. Cymma U pa3HOCTh KocuHycoB. CUHYC U
KOCUHYC JIBOtHOTO yriia. @opMyiel odoBUHHOTO yria. [IpeobpazoBanus
CYMMBI TPUTOHOMETPUYECKHX (YHKIHMU B MPOU3BEACHUE U MPOU3BEICHUS
B cymMMy. BpipakeHue TpuroHomerpuueckux (QyHKUIUN yepe3 TaHTeHC
MIOJIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanus MPOCTEHIINX
TPUTOHOMETPHUYECKHUX BBIPAKECHUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4
OyHKIHHA, HXCBONCTBA.
Crioco0blI 3a1aHus

Coneprxkanne yueOHOro MaTepuania

OO6nacth orpeeneHuss © MHOXKECTBO 3HaueHH QyHKImiA. YETHOCTB,
HEYETHOCTH, MEPUOANIHOCTD (hyHKIMNA. CriocoObI 3a7anus (HyHKIIHNA

byHKIMi KoMOuHMpOBaHHOE 3aHATHE
Tema 4.5 Coneprxkanne yueOHOT0 MaTepuana
TpuroHomeTpu4ecKue OOnacTh oOmpenescHUs] W MHOXKECTBO 3HAYCHHHA TPUTOHOMETPHUECKUX

(byHKLMY, X CBOICTBA U
rpaduxu

¢bynkuuid. YETHOCTh, HEUETHOCTD, MEPHOAMYHOCTH TPUTOHOMETPUUYECKHIX
¢ynkuuit. CBoiicTBa U rpaduku PyHKIUH y =cos X, y =sin X,y =tg X,y =
ctg x.

KomMb6uHMpoBaHHOE 3aHsTHE.

Tema 4.6 Copep:xanue yueOHOTO MaTepuana

[Ipeo6pa3zoBanue Cxarue 1 pacTshkeHHue TpagKoB TPUTOHOMETPUYECKUX (DYHKIIUH.
rpaduxoB [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX PYHKIIUHA
TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anarue

byHKIUH

Tema 4.7 [IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHuEe (ColepiKaHue
Omucanme MIPUKIIQJHOTO MOJTYJIS)

MIPOU3BOACTBEHHBIX Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUI B

mponeccoB C IIOMOIIIBIO

po¢eCCHOHANTBHBIX 3a/1a4ax
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rpa¢gukoB QpyHKITHI

HpaKTI/IHCCKOC 3aHATUC

Tema 4.8 Copepxanne yaeOHOT0 MaTepuana
OOpatHble Oo6parnbie Tpuronomerpudeckue Gpynkuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUYECKHE
KoMOuHMpOBaHHOE 3aHATHE
byHKIUHA
Tema 4.9 Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpuueckue VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemenne TPUT'OHOMETPHUIYCCKUX ypaBHCHI/II‘/'I OCHOBHBIX THIIOB: HpOCT@ﬁIHHC
TPUTOHOMCETPHYCCKUC YPABHCHUS, CBOASAIINUCCA K KBAaAPATHBIM, PCIIACMBIC
Pa3JI0KCHHUEM Ha MHOXUTCIIN, OJIHOPO/HBIC. HpOCTGﬁH.IPIG
TPUTOHOMCTPHYCCKUEC HCPABCHCTBA

KomOunupoBanHoe 3aHsTHE.

Tema 4.10 Coneprxanue yueOHOro Matepuasia

Cucrembl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPHUYECKHUX KoMOuHMpOBaHHOE 3aHATHE

YpaBHEHUU

Tema 4.11 Coneprxkanne yueOHOT0 MaTepuania

Pemenne 3a1a4.  OCHOBBI

[TpeoOpazoBanme TPUTOHOMETPUUYECKUX BhIpaKeHUM. Pemenne
TPUTOHOMETPUUECKUX

TPUTOHOMETPHH.

TpPHrOHOMETPHYECKHE ypaBHEHMI U HEPABEHCTB B TOM YHCIIE C UCIIOIb30BAHUEM CBOICTB
GbyHKIHi.

byHKIIUN
KonTponbnas padora

Pasznen 5.

KommiekcHrlie umcia

Tema 5.1
KoMmiutekcusle yucia

Conepxkanue yaeOHOro MaTepHania

[Tonatue xkommiekcHoro uyucna. ComnpspkeHHbIE KOMIUIEKCHBIE YHCIa,
MOJIyJIb M apryMEHT KOMILUIEKCHOro yucia. Popma 3anucu KOMILIEKCHOTO
yucna  (reomeTrpuyeckasi, TpPUTOHOMETpUYECKas,  ajredpaumveckasi).
Apudmernueckue IeiCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.2

Coneprxanne y4eOHOTO MaTepuana
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[IpuMeHeHue BrinonHeHnue pacueToB ¢ MOMOIIBIO KOMITIEKCHBIX uncen. [Ipumepnt
KOMIIICKCHBIX YHCelT MCIOJIb30BaHUS KOMIUIEKCHBIX YHCE 4
[IpakTuueckoe 3anaTue

Paznen 6. 18 OK 01, OK 02, OK 03.
CTeneHH U KOpPHH.
Crenennas GyHKIUSA
Tema 6.1 Copepkanue y4eOHOro Marepurasa 4
Crenennas bynxmms, e oygrye KOpPHS N-0i CTeNEeHHU U3 AeiCTBUTENLHOrO uncia. OyHKIuK y =
CBOICTBa n

VX yx cpoiicTsa n rpaduku. CBoicTBa KOPHsI N-0ii CTEHEHH

KoMOnHMpOBaHHOE 3aHATHE
Tema 6.2 CopepxaHue yaueOHOro Marepuana 4
[TpeoOpa3oBanue [TpeoOpazoBaHre UPPATMOHATIBHBIX BBIPAKECHUI
BIZIp KCHHH € KOPHSAMH - [TpakTHueckoe 3aHsATHE
Oif cTeneHu
Tema 6.3 CopnepxaHue yaueOHOTo MaTepuana 4
CBolicTBa  CTENEHHU C [TonsiTHE cTenenu ¢ J00bIM pallMOHAIbHBIM NOKa3aTesieM. CTeneHHbIe
paLOHATIBLHBIM u (GyHKIINH, UX CBOMCTBA U TpaduKu
JENCTBUTENLHBIM KoMOuHNpOBaHHOE 3aHATHE
MOKa3aTeNsIMU
Tema 6.4 ConeprxaHue yueOHOro MaTepuaia 4
Pelnienue uppaoHaIbHbIX [PABHOCHILHOCTS MPPAMOHAIBHBIX YPABHEHUH U HEPABEHCTB. METOIbI UX
ypaBHEHHil 1 HepaBeHCTB  |PCUICHHS. PelieHne uppauoHanbHbIX ypaBHCHHUI U HEPABEHCTB

[TpakTH4eckoe 3aHsATHE
Tema 6.5 Copnepkanne y4eOHOro MaTeprana 2
Crenenu u KOpHU. OnpeneneHue cTeneHHon GyHKiuu. Vcrnonp3oBanne ee CBONCTB IPH
Crenennas QyHKIUs PELICHUN YPAaBHEHUI U HEPABEHCTB

KonTponpHas pabora
Paznen 7. 16 OK 01, OK 02, OK 03.
[TokazarenpHast (yHKIUSA
Tema 7.1 CopnepxaHue yaueOHOro Marepuana 4
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[TokazaTenpHas GyHKIIHS,
€e CBONCTBa

CterneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTENIBHBIM NOKa3aTeneM. OnpeneneHue
MoKa3areabHON (YHKINH, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C
NPUMEHEHHEM T0Ka3aTeNbHON QyHKIMH. Pemenne moka3zaTeabHbIX
ypaBHEHUH QYHKIIMOHAIBLHO- rpadUueCKUM METOJIOM

KoMOuHMpOBaHHOE 3aHSTHE

Tema 7.2 CopnepxaHue yueOHOro Marepuaia 6
Penrenne nokasareibHbIX  [PeneHue NoKa3aTe bHbBIX yPaBHEHMI METOOM ypaBHUBaHMs IOKa3aTelei,
YPAaBHCHUI U HEPABCHCTB  |\eTO[0M BBECHHS HOBOI IIEPEMEHHOM, (DYHKIMOHAILHO-IPaQHIeCKIM
MeTo10M. Penienne nokasareabHbIX HEPABEHCTB
[IpakTUueckoe 3aHsTHE
Tema 7.3 CopnepxaHue yaueOHOro MaTepuana 4
CucreMbl IOKa3aTeIbHBIX -
ypaBHeHuii PeleHre cucteM Moka3aTebHbIX YPABHEHUIN 4
KoMOMHUpOBaHHOE 3aHSTHE 4
Tema 7.4 Copnepxanue yaueOHOro MaTepuana 2
Pemienne  3amau. Pemenne nokasarenbHbIX YPaBHEHUN METOJIOM YPaBHUBAHUS IT0OKA3aTENEH U
[TokaszaTenbHas QyHKuUs METOJ0M BBEJICHUS HOBOW MEPEMEHHOM. Perienune mokasarenbHbIX
HEPABEHCTB
KonTtposbHas pabora
Paznen 8. 20 OK 01, OK 02, OK 03.
Jlorapudmsr.
Jlorapudpmuueckas
byHKIISA
Tema 8.1 Conepkanue yaeOHOro MaTepuana 4
Jlorapupm  uucna. Jlorapudm yucina. JlecaTHUHbINA U HATYpaJIbHBIN JOrapuMbl, YUCIIO €
JlecaTiHbii 1 KoMOnHUpOBaHHOE 3aHSTHE
HATYypaJIbHBIN TOTapU(PMBI,
YHCIIO €
Tema 8.2 ConeprxaHue yueOHOro MaTepuaa 4
CpoiictBa  norapumMoB. Cpoiictea norapudmos. Oneparus JorapuhMUPOBAHHMSL.
Onepanus KomOuHMpoBaHHOE 3aHATHE
JorapupMUpPOBaHUS
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Tewma 8.3 CopepxaHue yaeOHOro Marepuaa 2
Jlorapupmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
dynKIHs, ee cBOiCTBA KoMOuHMpoBaHHOE 3aHsTHE
Tewma 8.4 Copnepxanue yueOHOro MaTrepuana 4
Pewenne [Tonsitue norapudmuueckoro ypasHeHus. Onepaius noreHuupoBanus. Tpu
JorapuPMHUIECKHX OCHOBHBIX METOIa PEIICHHS JOrapU(PMUUECKIX YPAaBHEHUI:
YPaBHEHUM U HEPABEHCTB (G YHKIIMOHATBHO-TPAQUUECKHUM, METOJ] TTOTCHIIMPOBAHUS, METO/ BBEICHUS
HOBOH nepemenHoi. JlorapudmMuyeckne HepaBeHCTBA
[IpakTuueckoe 3aHsTHE
Tema 8.5 CognepxaHue yaueOHOTo MaTepuana 2
CrcTeMbl AJITOPUTM  PELICHUS CHUCTEMBI ypaBHEHUH. PaBHOCHJIBHOCTB
JorapupMUYecKuX irorapu()MUUECKUX YpaBHCHUI U HEPABEHCTB
YPaBHEHUH [IpakTrdeckoe 3aHsATHE
Tema 8.6 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE coliepkaHue (coaepikaHue 2
Jlorapudmsl B ipupoje 1 [IPUKIAIHOIO MOJTyJIs1)
TEeXHHUKE [Mpumenenwue norapudma. Jlorapudmudeckas cnupanp B npupoze. Ee
MaTeMaTUYECKHUE CBOICTBA
[TpakTHUeckoe 3aHsATHE
Tema 8.7 Coneprkanue yaeOHOro MaTepuaa 2
Pemenuesanay. Jlorapudmuueckas GyHkius. Pemenne npocteimmx gorapupMuyeckix
Jlorapudmsr. YPaBHCHHH
Jlorapudmudeckas KontpomnbHas pabora
byHKIUS
Pasznmen 9. 40 OK 01, OK 02, OK 03.

[TpousBonHas (¢GyHKIMH,
ee MpUMeHEeHue

Tema 9.1

Conepxkanue yaeOHOro MaTepHraia
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[ToHsiTE TPOU3BOTHOM.
®dopmyIbl U TIpaBUiIa

OmpesneneHne YUCIOBOM IOCIIEIOBATEILHOCTH M CIIOCOOBI €€ 3aJaHus.
CBoiicTBa 4YHCIOBBIX MoclenoBarenbHocTe. Ornpenenenue mnpeaena

Qg epeHIMpoBaHUs MOCTIeIOBATEIbHOCTH. BBIUUCIIEHHE TpeNenoB  IMOCIeI0BaTEeIbHOCTEH.
IIpenen ¢ynkmum Ha OeckoHeuHoctu. Ilpegen ¢yHKIMM B TOUKe.
[Ipupamenue aprymenra. [Ipupamenue ¢pynxkunuu. 3agauu, NpuBoOAsIIUE K
MOHATUIO  Tpou3BOJHOM. OnpeneneHue  MPOU3BOJHON.  AJITOPUTM
OTBICKAHUS IPOU3BOIHOMN
KoMOuHMpOBaHHOE 3aHATHE

Tema 9.2 Coneprxanue yueOHOro MaTepuaia

HpOI/I3BOI[HBIe CYMMHBI,
Pa3HOCTH IPOU3BEACHUA,
HaCTHOI'O

®opmynsl quddepennupoBanus. [Ipasuna nuddepeHupoBaHus

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.3

IIpousBoaHbIE
TPUTOHOMETPUUYECKHX
¢bynkuuii.  IIpomsBonnas
CJIOKHOM (pyHKIIMH

Coneprxkanne yueOHOro MaTepuania

Onpenenenue crnoxxHoi ¢pyHKuuU. [Ipor3BoIHAS TPUTOHOMETPHUYECKUX
¢bynkuuii. [IponsBoaHas clioxHOW HyHKIMH

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.4

ITonsTHE O
HENPEPBIBHOCTU (PYHKITHH.
Meron uHTEpBaIoB

Coneprxkanne yueOHOT0o MaTepuania

ITonatue HenpepbiBHOW (yHKIMU. CBOICTBa HENpephIBHOM (yHKIMH.
CBsi3p MeX/1y HENpPEepbIBHOCTHIO U AUPHEpPEHINPYEMOCTbIO (YHKIUU B
TOUYKe. AJITOPUTM PEILIEHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 9.5 Coneprxanue yueOHOro MaTepuasa
I'eomeTpuyeckui U | ['eomeTpuuecKuif CMBICT TPOU3BOAHON (YHKIMU —  YIJIOBOM
rHIeCKHi CMBICTT KO3 PHUIMEHT KacaTelbHOU K rpaduKy QYHKIIMU B TOUKE. Y paBHEHHE
TIIPOU3BOHOM KacaTeJIbHOU K TpaduKy
(GyHKIMU. AITOPUTM COCTaBJICHUS ypaBHEHUS KacaTeNbHOU K TpauKy
byakunn y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 9.6 Conepxanue yueOHOro MaTepuasa
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dusnueckuii cMmbicy1 | Pr3nUecKkuii (MEXaHMYECKUI) CMBICT TIPOU3BOAHON — MIHOBEHHAs
IPOM3BOIHOI B | CKOPOCTb B MOMEHT BpeMeHnH t: v = S’ (t)

npodeccHOHATBHBIX [IpakTHueckoe 3aHsATHE

3ajadyax

Tema 9.7 Coneprxkanue ydeOHOT0 MaTeprasa

MOHOTOHHOCTbh  (hYHKIUH.
Touku skcTpemyma

Bospacranne u yObiBaHuMe (YHKIMH, COOTBETCTBHE BO3pAacTaHUS U
yObIBaHMs (QYHKIIMM 3HAKY NPpou3BOAHON. [IoHsITHE MPOU3BOJHON BBICIIErO
IOPsIAKA, COOTBETCTBUE 3HAKA BTOPOM IMPOU3BOJHOM  BBIITYKJIOCTH
(BorayTOCTH) (DYHKIMHM Ha OTpe3Ke. 3alayd Ha MAaKCUMyM H MHHHMYM.
[ToHsiTHE ACHMIITOTHI, CIIOCOOBI UX OIpeAeaeHUs. AJITOPUTM HCCIIEI0BaHUS
(GYHKLIMU ¥ TIOCTPOEHUS ee rpaduka ¢ HOMOIIBIO IPOU3BOIHOM.
JpoOHo-nuHeiHas QyHKIHS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.8

Hccnenoanne GpyHkuuii u
OCTPOCHUE TpauKOB

Conepkanue yaeOHOro MaTepuaia

HccnenoBanue (bYHKI_II/II/I Ha MOHOTOHHOCTB MU ITIOCTPOCHUC l"paCI)I/IKOB.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.9
HauGossiee u
HanMEHbIIIEe 3HAUECHUS

byHKIIUN

Copepxanue yueOHOTO MaTepuana

Haxoxaenne HauboIbI11ero 1 HauMEHbIIEro 3HaYeHUH (PyHKIMH,
MIOCTPOEHHE

rpaMKOB MHOTOUWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO
aHaJIn3a

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 9.10

Haxoxnenue
ONTUMAJIBHOTO PE3YJIBTATA C
IIOMOUIBIO TPOU3BOIHOM B
MPaKTUYECKHUX 3a/1a4ax

[MpodeccrnoHaTbEHO-OPUEHTHPOBAHHOE cojiepkanue  (coaepikaHue
MPUKJIQTHOTO MOJTYJIs )

Haumensiiee u HanOosblee 3HaUeHne QyHKIUU

HpaKTI/ILIeCKOC 3aHATUC

Tema 9.11

Penrenue 3amau.
[TpousBoaHas GyHKIMH, €€
pUMEHEHNE

CopepxaHue yaeOHOT0o MaTepuana

Dopmynsl 1 ipaBuia nuddeperimpoanus. MccnenoBanue GyHkiumi ¢
MOMOIIbIO TPOU3BOHON. Hanbonbiiee u HauMeHbIIIee 3HaYCHUS (PYHKITHH

KonrtponbHas pabora
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Pasznen 10. 14
[TepBooOpaznast pyHKITNH,
ee MpUMeHEeHue
Tema 10.1 Conepkanue y4eOHOro MaTepuasa 2
[TepBooOpazHast pyHKITHH.
[IpaBuIIa HaXOXKACHHS 3aaya 0 BOCCTAHOBJIEHUHU 3aKOHA ABM)KEHHUS 110 U3BECTHOM CKOPOCTH.
T1epBOOOPA3HBIX [Tonsitue nnTerpupoBanus. O3HakKOMJICHHE C TIOHATHEM UHTerpajia u
nepBooOpasHoit ns pyHkmn y=f(x). Pemenue 3a1a4y Ha CBS3b
MepBOOOpPaA3HON U ee IPOU3BOJHON, BEIYMCIICHUE IEPBOOOPA3HOM 17151
manHoi Gynkuu. Tabnuia GopmyIn At HaX0KACHUS IEPBOOOPA3HBIX.
l3y4eHue npaBuiia BEIYMCICHUS IEPBOOOpa3HON
[IpakTHueckoe 3aHATHE
Tema 10.2 CopnepxaHue yueOHOro Marepuaia 2
Iomans KpUBOJIMHEHHOH  (3anaun, IPUBOAALIINE K HOHATHIO OIPEIEICHHOIO HHTErpaa — o
tpanenun.  Dopmyna BBHIYMCIICHUM TUIOIIAIA KPUBOJIMHEUMHOM Tpaneuu, 0 NepeMeneHU TOUKH.
Heiorona — Jleiibnuua [TonsiTue onpeaenéHHoro uuterpana. ['eomerpuueckuii u puzndeckuii
cMBICT orpeniereHHoro narerpana. ®opmyna Hetotona— Jleitbnuna
KoMOnHMpOBaHHOE 3aHSTHE
Tema 10.3 ConeprkaHue yueOHOro MaTepuaia 2
Heompenenenusii 1 [ToHsiTHE HEONIPENEICHHOTO HHTErpajia
ONpeIeICHHBIN HHTErPalibl |[KoMOMHMPOBAHHOE 3aHSATHE
Tema 10.4 CopnepxaHue yueOHOro Marepuaia 2
[TonsTre 06 onpeneneHHoM [CeoMeTpUUYECKUii CMBICT OTIPE/IEIEHHOr0 HHTErpaa
UHTETpalle  Kak IUIoNan
KPHBOJIMHEHHOM Tpanewuu KoMOnHMpOBaHHOE 3aHATHE
Tema 10.5 [TpodeccnonanbHO-OPUEHTUPOBAHHOE cojepkaHue (coiep:KaHue 4
OmnpeneneHnblii UHTETPal B [IPUKJIaHOTO MOYJIS)
JKU3HH ['eomeTpuyeckuil CMBICH onpenesieHHOro nurerpaina. ®opmyna HerotoHa -
JleitOHuma. Pemenue 3aqad Ha MpUMEHEHUE HHTETpaa JIsl BBIYUCICHUS
(U3UYECKUX BEIMYMH U TUIOMAICH
[IpakTuueckoe 3aHsTHE
Tema 10.6 Copnepxanue yueOHOro Marepuana 2
Pemenue 3a1a4.

[lepBooOpasnas ¢pynkiuu. [IpaBuna HaxoxaeHust nepBooOpa3HbiX. Ee

OK 01, OK 02, OK 03.

36




[TepBooOpaznast pyHKIINH,
ee MPUMEHEHHE

[IPUMEHEHHE

KonTponbHas pabota

OK 01, OK 02, OK 03.

Pasnmen 11. 34

MHOrorpaHHMKl M TeJa

BpalleHUs

Tema 11.1 Copepxanne yaeOHOT0 MaTepuana

Bepmmnel, pebpa, rpanu | [ToHsTHE MHOrOrpaHHHKA. Ero ajeMeHThI: BepIInHbL, peOpa, TpaHHu.

MHOTOTpaHHHKA Jnaronans.
Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH 2
KoMOuHMpOBaHHOE 3aHATHE

Tema 11.2 Coneprxanue yueOHOro Marepuasia

IIpusma, ¢¢ | [Tonsitue npusmel. Ee ocHoBaHust 1 O0KOBBIE TpaHu. BeicoTa nmpu3Mel.

COCTAaBJIAIOIIINE, ceyeHue. HpSIMa}I W HAKJIOHHAA IIpu3Ma. HpaBI/IJIBHa}I IIpu3sMma. Ee ceuenue

[IpamMas u  npaBUIIbHAs KomOuHMpOBaHHOE 3aHATHE c

MIPU3MBI

Tema 11.3 Copep:xanue yueOHOro MaTepuana

[apamnenenunesn, Kyo. [Tapannenenunen, cBOicTBa NPSIMOYTOJIBHOTO Mapajuleienumneaa, Kyo.

Ceuenue ky0a, Ceuenue ky0a,

napajiiejienumneaa IMapauiejicnuIicaa 2
KomOunupoBanHoe 3aHsaTHE

Tema 11.4 Copepxanue yueOHOro MaTepuaia

HI/IpaMI/IHa, ee HI/IpaMI/II[a U ee 31eMeHThl. CedeHne NUpaMUIbI. HpaBI/IJ'ILHaH nupaMua.

COCTABJIAIOIIME, CEYCHHE. | YceueHHas pamMuIa

llpaBuiibHas — TMMPaMUIR. | KoMOGUHMPOBAHHOE 3aHATHE 2

VYceuenHas nupamuaa

Tema 11.5 Conepxanue yueOHOro MaTepuaa

boxosas u nonHas | [Tnomiaas 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMHUIbI

MTOBEPXHOCTh npu3Mel, | KOMOMHHPOBAHHOE 3aHATHE 2

MMUPAMUBI

Tema 11.6 Copepxanne yueOHOTO MaTepuana
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Cummerpuss B KyOe, | CUMMeTpHsI OTHOCUTEIBHO TOYKH, MpPSIMOM, IUIOCKOCTH. CHMMeTpus B
napalulesenume e, npusme, | Kyoe, mapaienenumese, Ipu3Me, MMpamMue

nUupaMue Komb6unupoBanHoe 3ansrue

Tema 11.7 [IpodeccnonanbHO-OpUEHTUPOBAHHOE coliepkaHue (coaepikaHue

IIpumepsl cumMeTpuii B
npodeccuun

MIPUKJIATHOTO MOIYJISI)

CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/IHCCKOC 3aHATUE

Tema 11.8 IlpaBunbHbIe
MHOTOTPaHHUKH, UX

Conepxkanue y4eOHOro MaTepHuaia

[TonsiTre npaBUIbLHOIO MHOTOrpaHHKUKa. CBOMCTBA IPABUIIbHBIX

CBOMCTBA MHOTOTPAaHHHUKOB
[IpakTHueckoe 3aHsATHE
Tema 11.9 Coneprxanne yueOHOro MaTepuasia

Hwunuunp, ero
cocrapisiomue. CeucHue
ATUHAPA

Humunap u ero snemenTsl. Ceyenne nuanHpa (TapajuieIbHOe OCHOBAHUIO
1 OCH).

PazBepTka nunmHpa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 11.10

Komnyc, ero cocrasstomue.

Ceuenue koHyca

[IpodeccronanbHO-OPHEHTUPOBAHHOE COJIEpKaHuEe (ColepiKaHue
MIPUKIAHOTO MOJYJIS)

KOHyC U ero sjaeMeHThl. CeueHue KOHYCa (napanneanoe OCHOBAHHUIO U
MMpOoXOoAAIICE UCPEe3 BepIJ_II/IHy), KOHHUYCCKUC CCUCHU. Pa3BepTI<a KOHYCa

KomOunupoBanHoe 3aHsTHE

Tema 11.11

Y ceueHHBI KOHYC.
CedeHue yCe4YeHHOT 0
KOHYca

Copep:xanue yueOHOTO MaTepuana

VYceuennslit konyc. Ero oOpasytomias u Beicota. CeueHre yCe4eHHOTO
KOHYycCa

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 11.12
[Tap u cdepa, ux ceueHus

Copepxanue yueOHOTO MaTepuana

[Tap u cdepa. Bzaumnaoe pacnonoxenue chepsl u miockoctr. CeueHune
mapa, cepol

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 11.13

Coneprxanne y4eOHOTO MaTepuana
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[lousatue 00 o0BEME TeEA.

[Tonsitue 06 o6beme Tenna. O0beM Kyda U MPSIMOYTOIBHOTO

OTHOLICHHE 06bemoB | Mapamienenuneaa. O6beM npu3Msel U IUIMHAPA. OTHOLIEHHE 00bEMOB 2
MOA0OHBIX TEJ 1o100HbIX Ted. ['eoMeTpruueckuii CMbIC ONpeneauTeNs 3-ro nopsaka
KoMOuHMpOBaHHOE 3aHATHE
Tema 11.14 Copepxanne yaeOHOTo MaTepuana
Obbembl 1 Totam O6beMbl TupaMuIbl ¥ KoHyca. O0beM miapa. Iliorma y moBepxXHOCTel Te 2
IIOBEPXHOCTEH TeI
Komb6unupoBanHoe 3ansrue
Tema 11.15 KomOunanuu | Coxep:xanue yueOGHOro MaTepuana
MHOTOrpaHHUKOB M Tenl | KoMOuHAIMKU reoMeTpUYeCcKuX Tel
BpaIiCHUA [IpakTuueckoe 3ansTue 2
Tema 11.16 Coneprxkanne yueOHOro MaTepuania
['eomeTpuueckue Hcnonb3oBaHrne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIlICHUS B
KOMOWHAIIUK HA MPaKTUKe | MPaKTHKO-
OpPUEHTHUPOBAHHBIX 3a7auax 2
[IpakTrueckoe 3aHsATHE
Tema 11.17 Coneprxanue yueOHOro MaTepuasa
Pemenuie 3a1a4. | OOBbeMBI U IIJIOMIAIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpaIlleHUs
Muororpannuku u  tena | KonrposnsHas pabora 2
BpalieHus
Paznen 12. 10
MHoecTBa. DJIEMEHTBI
Teopuu rpadoB
Tema 12.1 MuoxecTBa Coneprkanne yd4eOHOTO MaTeprana
ITonstue MuOxecTBa. IlonMHOXkecTBO. Oniepaiii ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHsaTHE 2
Tema 12.2 [IpodeccnoHabHO-OPUEHTHPOBAHHOE COJIEp)KaHue (Conep KaHue
Onepanuu ¢ MHOXKecTBaMu | [IPUKIIAIHOTO MOJLYJIst )
Onepanuu ¢ MHOXecTBaMH. PellieHne npukiaaHbIX 3a1a4y )

[IpakTHueckoe 3aHsATHE
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Tema 12.3 Copep:xanue yueOHOro MaTepuana

['padwr [Tonstue rpada. CBs3HbIi rpad, AepeBo, UK Ipad HA MIOCKOCTH
[TpakTuyeckas pabora 4

Tema 12.4 Copepxanne yaeOHOT0 MaTepuana

Pemenue 3a7a4. | Onepanuu ¢ MHOXecTBaMu. OnKMcaHue pealibHbIX CUTYallUi C MOMOIIbIO

MmuoxectBa, ['padbl u ux | MHOXKECTB.

IPUMEHEHHE [Tpumenenne rpagoB K pelICHHIO 3a/1a4 2
KonrponsHas pabora

Pazmen  13. 14 OK 01, OK 02, OK 03.

DIIeMEHTHI

KOMOWHATOPHKH,

CTaTUCTUKH U  TEOpUHU

BEPOSATHOCTEM

Tema 13.1 Copep:xanue yueOHOro MaTepuana

OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeELIEHMs], COUECTaHUSI.

KOMOHHATOPUKH [IpakTHueckoe 3aHsATHE 2

Tema 13.2 Coneprxanne yueOHOT0 MaTepuasa

CoOritHe, BEPOSATHOCTb | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYyMMBbI

coObithss.  CiOXKeHHE ¥ | coObITHH. VCIIOBHAS BEPOATHOCTh. 3aBUCHMBIE M HE3aBHCHMBIE COOBITHS.

YMHOKCHHE BEPOSITHOCTEH | TeopeMbl O BEPOSITHOCTH TIPOU3BEICHHS COOBITHIL. 9
KomM0uHMpoBaHHOE 3aHsTHE

Tema 13.3 [TpodeccroHambHO-OPUEHTUPOBAHHOE COZEp)KaHUE (CoepKaHHUe

BeposTHOCTB B | MPHUKIATHOTO MOJYIIs)

npodeccuoHaIbHBIX OTHOCHUTENBHAS YaCcTOTa COOBITHS, CBOMCTBO €€ YCTOMYHMBOCTH.

3amayax CratucTtnueckoe omnpejaeneHue BeposiTHOCTU. OlleHKa BEpOSITHOCTH
COOBITHS 2
[IpakTHueckoe 3aHsTHE

Tema 13.4 Coneprxanue yueOHOro MaTepuaa

JuckperHas ciy4aitHas | Bugpl cryyaitHbix BenudauH. OnpeiesieHne JUCKPETHOM CiTydaiHON

BEJTMYMHA, 3aK0H ee | BEJIMUMHBL. 3aKOH paclpeesieHus JUCKPETHOM ciydaiiHON BennuuHbl. Ee

pacripeeieHus YHUCJIOBBIE XapAKTEPUCTUKHU 2

KOM6I/IHI/IpOBaHHOe 3aHATHUC

40




Tema 13.5
3amaun MaTeMaTUUECKOH
CTaTUCTUKU

Copep:xanue yueOHOro MaTepuana

BapI/IaI_[I/IOHHHﬁ P, Ilomuron dyactoT ™ rucrorpaMma.
CraTtucTudueckue XapaKTCPUCTUKHU psaaa Ha6J'IIOI[aeMI)IX JaHHBIX

Komb6unupoBanHoe 3ansrue

2
Tema 13.6 [TpodeccnoHabHO-OPHUEHTHPOBAHHOE COIepKaHUE (COepIKaHKE
Cocrasiieaue Ta0mui u | IPUKIAAHOTO
JyarpamMM Ha IIpaKTUKe MOJyJIs1)
[lepBuunas 00paboTKa CTATUCTUYECKUX JaHHBIX. | padudeckoe ux
IpEICTABIIEHHE. 2
HaxoxaeHue cpeqHux XxapakTepUCTHK, HAOIIOAaeMbIX JTaHHBIX
[IpakTuueckoe 3aHaTue
Tewma 13.7 Coneprxanue yueOHOro Marepuasia
Pemenue 3amay. DneMeHThl | DieMeHThl KOMOMHATOPUKH. COOBITHE, BEPOSITHOCTH COOBITH. Cll0KEHHE 1
KOMOMHaTOPHKH, YMHOXKCHHC
CTATUCTMKH M  TEOpUM | BEPOSITHOCTEH e
BEpOSTHOCTEI KonTponbnas pabota
Pasznen 14. 22 OK 01, OK 02, OK 03.
VYpaBHEHMS 1 HEpAaBEHCTBA
Tema 14.1 Coneprxkanne yueOHOT0 MaTepuasia
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHeHMH W HepaBeHCTB. OmpeneneHus. OCHOBHbIE
YPaBHEHMI U HEPABEHCTB. | TEOPEMbl PABHOCWIBHBIX TEPEXOJaX B YpPaBHCHHSIX W HEPAaBEHCTBAX. 4

OO61re MeTo bl peleHus

OO0mme MeTobl pelieHns] ypaBHEHUI: epexo]l OT paBeHCTBAa (PYHKUIUN K
PaBEHCTBY apryMEHTOB JJISi MOHOTOHHBIX (DYHKITHI, METOJ] Pa3IOKEHHsSI HA
MHOXHUTEIH, METOJ| BBEICHHS HOBOW NEPEeMEHHOH, (YHKIMOHAIBHO-
rpaduuecKuil MeTos

[IpakTnueckoe 3aHsTHE

Tema 14.2

Copepxanue yueOHOTO MaTepuana
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I'paduueckuii meros | OOLIMEe METOAB! PELICHUs] HEPABEHCTB: NEPEX0J OT CPAaBHEHUS 3HAUYEHHMH

peneHus ypaBHeHui, | QYHKIMH K CPABHEHHIO 3HAYEHUN apTyMEHTOB JUISl MOHOTOHHBIX (DYHKIIUI,

HEPABEHCTB METOJl MHTEPBAJIOB, (QYHKIMOHAIBHO-Tpaduueckuii Metod. [ 'paduaeckuii
METO/]] PELLIECHUS] YPaBHEHUI U HEPABEHCTB 4
KomOuHupoBaHHoe 3aHsTHE

Tema 14.3 Copepxanne yaeOHOT0 MaTepuana

YpaBHCHHS M HEPABCHCTBA | OmpejiesieHne MOLyJIs. PackpbiTe MOLyIIs 10 onpeaesienuto. [Ipocreiimme

C MOLyJIEM YpPaBHEHHsT M HEPAaBEHCTBA C MonyJsieM. [IpuMeHeHHMe paBHOCHIIBHBIX
IIEPEXO/I0B B ONPEACICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOJyJIEM 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Copep:xanue yueOHOTo MaTepuana

VYpaBHEHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiinie ypaBHEHNS 1 HEPABEHCTBA C

C mapameTpaMu 1apaMeTpoM 4
KomOunupoBaHHoe 3aHsTHE

Tewma 14.5 [MpodeccrnonanbHO-OPUEHTHPOBAHHOE COIEPIKAHUE (COIepIKaHNe

CocraBjicHHE W pEIICHUE | IPUKIATHOIO MOAYJIS)

Mpo(eCCHOHANBHBIX 331189 | PereHne TEKCTOBBIX 3314 IPOECCHOHANBHOTO COICPKAHUS

C IIOMOIIIBIO YPaBHEHHH IIpakTHyeckue 3aHATUSL 4

Tewma 14.6 Coneprxkanne yueOHOT0 MaTepuasia

Pemenne 3agaq. OO111ie MeTOobI pelieHus] ypaBHEHUH. Y paBHEHHsI 1 HEpaBEHCTBA C

VpaBHeHHs M HEPABEHCTBA | MOIYJIEM M C IIAPAMETPAMH
[IpakTnueckoe 3anaTne 2

Koncynpranus 18

IIpome:xxyTounasi arrectanusi (JK3aMeH) 4

Bceero: 334
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3. YciaoBus peajqu3anuud NpPorpaMmbl 0011eo0pa3oBaTebHON JUCUHMIINHBI
«MarTreMaTHKa.

31 /lnga  peanusauuu NMPOrpaMMblI TUCHUNITIMHBI AOJIKHBI
OBITH MPEAYCMOTPEHBI CJIeYIOlINe CieNuaAIbHbIe MOMEIeHUs:
Peanuzanuss mnporpaMMbl JUCHUIUIMHBL TpeOyeT Haduuus Yy4eOHOro

KaOWHETa MaTeMaTHKH.

O6opynoBanne yueOHOTO KaOUHETA:

OcBoenHue mporpaMMbl  y4€OHOM  JUCHMIUIMHBI «Maremaruka»
npeanonaraer Hanuure B PI'bOY BO "KHUTY" KTK, B koTopoM peanusyercs
oOpa3zoBaTenbHas MporpamMma cpeaHero oOmiero oOpa3oBaHus B Ipejaesiax
ocBoerust OIIOIl CIIO nHa 6a3e OCHOBHOro 0OIIEr0 OOpa3oBaHUs, Yy4eOHOTO
KaOuWHeTa, B KOTOPOM HMMEETCS BO3MOKHOCTh 00€CIEeUUTh CBOOOJHBIN JOCTYIN B
HNuTepHeT BO Bpemsi yueOHOTO 3aHATHS U B MEPUOJ BHEYUEOHOU NEATEIbHOCTH
oOydJarommxcs.

[Tomenienne kabunera ynoBieTBOpsieT TpeOoBaHus CaHUTApHO-3IUIEMUO-
jgornyeckux mnpaBuil U HopmaTuBoB (CanlluH 2.4.2 Nel78-02) m ocHamieHo
TUIIOBBIM 000PYJOBaHUEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSX, B TOM YHCIIC
CHEUAIN3UPOBAaHHOM  y4eOHOW  MeOenpl0 W CcpeAcTBaMU  OOydeHwus,
JOCTAaTOYHBIMH  JUIA  BBIMIOJHEHUS TPEOOBAaHWM K  YPOBHIO  IOATOTOBKH
oOydJarommxcs.

B kabunere wumeercs MyJIbTUMEIUUHOE OOOPY/IOBaHUE, IOCPEIACTBOM
KOTOPOTO YYaCTHHKM 0Opa3oBaTENbHOTO TIpollecca MOTYT MPOCMAaTPUBATh
BU3yallbHYI0O HH(pOpMamuio 1O MaTeMaTHKe, CO3/1aBaTh  MPE3CHTAIIHH,
BUJIEOMATEPUAIIbI, UHBIE JJOKYMEHTHI.

B coctaB  y4eOHO-METOAMYECKOTO M  MAaTepHAIbHO-TEXHUYECKOTO
oOecrieyeHusi MpOrpaMMbl yuyeOHOW AUCHUIUIMHBI «MaTeMaTuka» BXOST:
MHOCOMDYHKYUOHANIbHBIU — KOMNJAEKC — npenodasameis;,  Ha2HsOHble  NOCOOuUs
(Komniekmovl y4eOHbIX mabdauy, niaKkamos, HACMEHHLIX Kapm, HNOpPMmMpemos
8bI0AIOWUXCA YUeHbIX U Op.); UHGOPMAYUOHHO-KOMMYHUKAMUBHbIE CPEOCM8d;
9KPAHHO-36YKOBblEe NOCOOUSL, KOMNIEKM MeXHUYeCKol OOKYMeHmayuu, 6 mom
yucne nacnopma Ha cpeocmea 0OVUEeHUs, UHCMPYKYUU N0 UX UCNOTb30B8AHUIO U
mexuuke bezonacHocmu, oubauomeuHvlli  QOoHO.

3.2. Hugpopmauuonnoe obecneuenue 00yueHus

B Oubmuorteunbli QOHI BXOAAT YYEOHHKH, Y4EOHO-METOAMYECKUE
komiiektel  (YMK), oOecneuuBatorniiue OCBOCHHE y4e€OHOW  JAMCIMIUIMHBI
«MartemaThKa», PEKOMEHIOBAHHBIE WM JOMYIIEHHBIC NJIs HCIOJIb30BAHUSA B
npodeccuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3aIusIX, peaTn3yroInX
oOpa3oBaTenbHYI0 TPOrpaMMy CpeaHero oOmero oOpa3oBaHHs B TIpeaesiax

ocBoenus OIIOIT CITO na 6a3e 0oCHOBHOTO 00IIIero 00pa3oBaHMUsI.
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bubnmuoteunsrii  GoH TOTMOMHEH SHIUKIONEIUSIMU,

CIIPaBOYHUKAMHU,

HAy4YHOM W HAY4YHO-IIOMYJIIPHOW JIMTEPAaTypOod M JPYrom JUTEpaTypod Mo

MaTCMaTHKC.

B mporecce ocBoeHus mporpaMmbl Y4eOHON TUCHUIUIMHBI « MaTemMaTHKa
CTYAEHTBl UMEIOT BO3MOXHOCTh JIOCTyIa K 3JIEKTPOHHBIM y4eOHBIM MarepHajiam

II0 MAaTEMaTHKCE,

MMEIIIUMCS B CBOOOJHOM joctyne B cetd HWHTepHeT

(2NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TECTaM).
Jna evinonnenus npakmuyeckux 3a0anuii cmyoeHmam HeobXxooumo umems
nPOCMOU U Yysemmubvle KApaHoauiu, TUHEUKY, J1acmuK, YUpKylvb, MPAHCHOPMUp U

KanbKysmop?.
OcHoBHas JauTEparypa

[Ipu n3yueHnn TUCHUIUIMHBEI «MaTeMaTrKa B KaueCTBE OCHOBHBIX HCTOUHUKOB
uH(pOpMaMU PEKOMEHIYETCS UCIIOIb30BaTh CIEIYIOUIYIO JIUTEPATYPY:

OcCHOBHBIC HCTOYHUKH
uHopManuu

KoumuyecTBo 3K3eMILISIPOB

1.MatemaTuka: anrebpa u Hayaia
MaTEeMaTUYECKOTro aHaJIn3a,
reoMmeTpusi. Ainredpa u Havana
MateMatuyeckoro anaiamza 10-11
KJ1acchl (0a30BbIN U YTITyOJICHHBIN
ypoBHH): yueOHuk / 1. A.
Anumos, FO. M. Kojsarun, M. B.
Tkauésa [u ap.]. — 11-e u3x.,
crep. — Mocksa: [Ipocsemienue,
2023. — 463,

IBC «Znaniumy
https://znanium.com/catalog/product/2089825

Hoctyn ¢ mo6oii Toukn MaTEpHET Moce
peructpamuu agpecos KHUTY

2. MareMatuka: aireOpa 1 Hadaia
MaTEMaTUYECKOT0 aHaJIn3a,
reometpusi. ['eomerpus. 10-11
kiacc. ba3oBblii U yriayOaeHHBIH
ypoBHuH : yueOnuk / JI. C.
Artanacsu , B. ®@. byrysos, C. b.
Kanomues [u ap.]. — 11-e u3n.,
crep. — Mockasa : [Ipocserenue,
2023. — 287

DBC «Znaniumy
https://znanium.com/catalog/product/2089980
Hoctyn ¢ mo6oii Touku MuTEpHET moce
peructpanuu agpecos KHUTY

3.Maremaruka: YueOHUK /
bammakoB M.1. — DnekTpoH.
naH. — Mocksa: KuoPyc, 2022
— 3% c.

3bC https://book.ru/
https://book.ru/book/943210

Hoctyn ¢ mo6oit Touku MHTEpHET TIoCIie
perucrtpanuu agpecos KHUTY

4 Maremaruxka. [IpakTukym:
Y4eOHo-pakTHUECKOE mocodue /

OBC https://book.ru/
https://book.ru/book/939104
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https://znanium.com/catalog/product/2089825
https://znanium.com/catalog/product/2089980
https://book.ru/
https://book.ru/book/943210
https://book.ru/
https://book.ru/book/939104

bammakoB M.1. — DnekTpoH.
naH. — Mocksa: KnoPyc, 2021
—29%c

Hoctyn ¢ nmo6oit Toukn MaTEpHET TocIie
peructpauuu aapecoB KHUTY

5.Anrebpa u Hayala aHaIU3a:
yaebHoe mocooue st cro / H. B.
boromonoB. — DIEKTpOH. JaH. —
Mocksa: FOpaiit, 2022 .— 240 c.

OBC https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-
analiza-511954#page/14

Jloctym ¢ 060t Touku MaTEpHET Moce
peructpanuu agpeco KHUTY

6.MatemaTuka : y4eOHUK TSI CIIO
/ H. B. boromorog I1. 1.
Camoiinienko. — 5-¢ u3 ., mep. u
JIOI.— DJIEKTPOH. JaH. —
Mockaa: IOpaiit, 2022 .— 401 ¢

OBC https://urait.ru/
https://urait.ru/book/matematika-511565
Hoctyn ¢ mo6oit Toukn MaTEpHET TIoCIie
peructpanuu agpeco KHUTY

JlonoiHUTEIbHAS JJUTEepaTypa

B kadecTBe 1OMOJHUTENHHBIX HCTOYHUKOB HH(MOPMAITUN PEKOMEHTYETCS
MCITIOJIB30BaTh CJIEIYIOLIYIO JIUTEPATypy:

JlonoJiHMTEe IbHbIE HCTOYHUKH
uHopmMaumuu

KoumnuyecTBo 3K3eMILISIPOB

1.IIpakTudeckue 3aHATHS 110
Marematuke B 2 4. Yactsb 1 :
yueOHoe nmocobue ams cro / H. B.
boromonos. — 11-e u3n., ep. u
J0M .— DJIEKTPOH. JaH. —
Mocksa: FOpaiit, 2022 .— 326 c.

BBC https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-
po-matematike-v-2-ch-chast-1-512668
Hoctyn ¢ mo6oii Toukn MuTEpHET moce
peructpanuu agpecos KHUTY

2.1TpakTrueckue 3aHATHS 110
MareMatuke B 2 4. YacThb 2 :
yueOHoe nocobue aiis cro / H. B.
boromonos. — 11-e u3na., nep. u
JOI.— DJIEKTPOH. JaH. —
Mocksa: IOpair, 2022 .— 251 ¢

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-
po-matematike-v-2-ch-chast-2-512669
Hoctyn ¢ mo6oit Touku WHTEpHET moCie
peructpauuu agpeco KHUTY

4.Omenpuenko B. I1. Maremaruxka:
yuebHuk / B.II. Omenbuenko H.B.
Kapacenko. — Mocksa : UHOPA-
M, 2023. — 349 ¢

IBC «Znaniumy»
URL:https://znanium.com/catalog/product/191

0544
Pexxum nocryna: no nognucke KHUTY

5. IIunosa JI. M. Maremaruka:
yuebHoe nocobue / JI.LU. Illumnosa,
A.E. Ilumnos. MockBa
NH®PA-M, 2020. — 238 c.

IBC «Znaniumy
URL:https://znanium.com/catalog/product/112

7760
Pexxum nocryna: no nognucke KHUTY

JIEKTPOHHbIE MCTOYHUKHU UHopManun
[Ipy n3ydennu nucuuIuiMHel «MaremaTrukay MpeIyCMOTPEHO UCTIOJIB30BAHKE
AJIEKTPOHHBIX UCTOUYHUKOB MH(OPMALIUU:
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https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/
https://urait.ru/book/matematika-511565
https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1127760
https://znanium.com/catalog/product/1127760

1. Onexrponnsriii katanor Y HULL KHUTY: Pexum nocryma: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pesxxum nocryma: https://e.lanbook.com
3. O6pa3oBarenbHas miathopma «tOpaiit»: Pexum goctyna: https://urait.ru/
4. 9bC «Znanium.comy»: Pexxum noctyna: http://znanium.com/

6. Hayunas snextponnas 6ubanoreka https://elibrary.ru/

4. KoHTPOJIb ¥ OlIeHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTeIbHOM

AACHUTLTAHBI
KoHTpons ©  OLEHKa pe3ylbTaToB  OCBOCHHS  00IIe00pazoBaTeIbHON
JTUCIMIUIMHBI ~ PACKPBIBAIOTCA  4Yepe3  JUCIHUIUIMHAPHBIC  PE3YJIbTaThl,

HarpaBJICHHbIE Ha (OpMUpOBaHUE OOIIMX U MPO(HECCHOHATBHBIX KOMIIETCHIIUHN
0 pasziesiaM U TeMaM COoJIep KaHusl yueOHOro MaTepuarna.

Oob6masi/mpodeccuona Paszngen/Tema Tun oeHOYHBIX
JbHAasA KOMIICTCHIITUA MepOoNpUATHSA
OK 01. Beibupats P 1, Tema 1.1, 1.2, 1.3 TI-0/c>, 1.4, 1.5, TectupoBanue
CIOCOOBI pelieHus 1.6 YcTHbIi onpoc
sazau P2, Temsr 2.1,2.2,2.3,2.4,2.5II-o/c, MaTeMATHICCK i
NpOGeccHoHaLHO 12>2 Tewmst 3.1, 3.2, 3.3 TI-o/c, 3.4 AAMICTaHT
H ACATCIBHOCTH P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,47 | VHAMBAIyabHAS
NPUMEHHUTEITHHO MM-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
K Pa3JIMYHbIM P 5, Temsr 5.1, 5.2 pabota
KOHTEKCTaM P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpeacraBinenue
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNbTaTOB
P 7, TeMbl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 IPaKTUIECKUX
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pa6ot
7.13,7.14,7.15, 7.16, 7.17 3ampiTa TRBOPUECKHX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGot
P9, Tems 9.1,9.2,9.3,9.4,9.5 SarmmTa
P 10, Temsr 10.1, 10.2, 10.3, 10.4 T ——
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 TT-o/c, 11.7 MPOCKTOR
P 12, Temsr 12.1,12.2,12.3, 12.4 KonTponbHas
P 13, Temst 13.1, 13.2, 13.3, 13.4, 135 | Padora
IM-o/c, 13.6 Brimonnenne
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | SK3aMCHAallMOHHBIX
IT-o/c, 14.6 3alaHuK
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OK 02. Ucnionw3oBars | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, TectupoBanue
COBpPEMEHHBIC 1.6 YeTHBIN onpoc
Cpe/CTBa MOKCKA, 12) 623’ Tembt 2.1,2.2,2.3,2.4, 2.5 I-0/c, | \faremarnueckuit
anasa i P 3, Temst 3.1, 3.2, 3.3 IT-o/c, 3.4 AAMICTART
MHTCpHpeTali P4, Tembr4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VIHAMBUIyaIbHAs
uH(pOpMaIIUH, U M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbHAS
MH(POPMALOHHbIE P 5, Temsr 5.1, 5.2 pabota
TEXHOJIOTHH JIJISI P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpeacraBinenue
BBITIOJTHEHMS 32/1a4 [T-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB
HpO(l)eCCHOHaHBHOfI P 7, Tembl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 IIPAKTUYECKUX
NESTENbHOCTH I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pabor

7.13,7.14,7.15, 7.16, 7.17 3awmmTa TBOPUECKIX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temrs1 9.1, 9.2,9.3,9.4,95 ammra

P 10, Temsr 10.1, 10.2, 10.3, 104

WH/IBUYaJIbHBIX

P11, Temer 11.1,11.2, 11.3 IT-o/c, HPOCKTOB

11.4,11.5,11.6 I1-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3, 12.4 Konrponbnas

P 13, Temnr 13.1, 132, 13.3, 13.4, 13.5 | Ppabora

-o/c, 13.6 Breimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 | 9K3aMCHAllMOHHBIX

I1-o/c, 14.6 3alaHul
OK 03. ITmanupoBare | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, TectupoBanue
" 1.6 VYerHblii onpoc
peaTn30BhIBATH P2, Temn 2.1, 2.2, 2.3,2.4, 2.5 I1-o0/c, MaTeMaTHIeCKH7ii
coversenttoe 32 Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JIKTART

, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.

EEZESE;:S:MBHOG " P4, Temn14.1,4.2,43,4.4,4.5,4.6,4.7 VnauBuayanbHas

IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOsTEJIbHAsA
Pa3BUTHC, P 5, Tems 5.1,5.2 pabota
NPCAUPUHUMATEILCKY | p 6 Tempr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [IpeacraBnenue
10 ACATCIIBHOCTD B IT-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11 pe3yIbTaTOB
npodeccuoHaIbHON P 7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,7.7| mpakruueckux
chepe, ucnonb3osarh | [l-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, paGor
3HaHMA 110 7.13,7.14, 7.15, 7.16, 7.17 3amiTa TRBOPUECKHX
¢buHaHCOBOM P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
TPaMOTHOCTH B P9, Temr1 9.1,9.2,9.3,9.49.5 Sammra
pa3IuYHbIX P 10, TeMpl 101, 102, 103, 104 MHMBHIYaIbHBIX
SKH3HEHHBIX P11, Temsr 11.1, 11.2, 11.3 TT-o/c,
— 11.4,11.5,11.6 -o/c, 11.7 CPOCITOon

P 12, Temsr 12.1,12.2,12.3, 12.4 Konrpomsras pabora

P 13, Temn 13.1, 13.2, 13.3, 13.4, 13.5 | Brmonnenue

H-O/C, 13.6 9K3aMCHAIIlMOHHBIX

P 14, Temsl 14.1, 142, 14.3, 14.4, 14.5 | 3anaHui

IT-o/c, 14.6
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