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PabGouast mporpamMmma ydeOHON MMCHMIUIMHBI pa3paboTaHa Ha ocHOBe demeparbHOTO
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oOpasoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OAOBPEHA PEKOMEH/IOBAHA
[ukmoBoi Komuccuen MertoauueckuM COBETOM
1o o011eo0pa3oBaTeIbHBIM TUCITUIUIMHAM, Hentpa CITIO UD T'VAII
00IINM IT'yMaHUTAPHBIM COIIHAEHO- ITporokon Ne6 ot 17.06.2024 t.

9KOHOMUYCCKUM AJUCHUILIIMHAM,
MaTeMAaTUYCCKUM, ECTCCTBCHHOHAYYHbIM
JUCHHUIIIMHAM U q)HBBOCHHTaHI/IH

ITpoTtokon Ne6 ot 1}:06.2024 r.

[Ipencenarens: A : / JTamept O.B.

Pazpabotuuku:

MartBees-Oonnk M.M.. npernogaBaTreb.
(DUO)




COAEPKAHHUE

1. OBIIAS XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI

OBHIEOBPABOBATEJII)HOI?'I JUCHHUITINHBI
«MATEMATUKA»
2. CTPYKTYPA u COJEP) KAHUE

OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI

3.  YCJI0OBuUs PEAJIMBAIINA IHPOI'PAMMDBI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

4.  KOHTPOJIb M OLEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JUCIUITJINHBI

24

36

39



1. OBILIAAI XAPAKTEPUCTUKA PABOYEH ITPOTPAMMBI
OBIIEOBPA30BATE/IbHOM JUCHMIIJIMHbI «<MATEMATHUKA»

1.1. Mecto  AUCHUIUVIMHBI B  CTPYKType  npodeccHoOHAIbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meo6pazoBaTenbHas JTUCITUTUTHA «MaremaTuka» SIBIIICTCS
00s3aTebHONM  YacThi0  00IIE00pa3oBaTENbHOTO  IHMKJIA  00pa30BaTeIbHOU
nporpammbl B cootBeTcTBUH ¢ PI'OC 09.02.07 «MHPOpMalLIMOHHbBIE CUCTEMBI U
NpOrpaMMUPOBAHUE)» U U3YYAETCs HA YIIIyOJIEHHOM YPOBHE.

1.2. Henu u miiaHupyemMbie pe3yabTAThl 0CBOEHHS TUCHUILINHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIHHOM JTVCIIUTIINHBI
«MaremaTiKka» HampaBlIeHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ H3yYeHUs B
cootBercTBUM € TpeboBanusimu PI'OC COO c¢ yderoM mnpodeccHoHaATBHOMN
HarnpasyieHHocTH OI'OC CIIO.

Lenu:

- o0OecnieueHre CHOPMUPOBAHHOCTH TPEACTABICHUNA O COLUAJIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTHKH;

- oOecrieueHue CcHOPMUPOBAHHOCTH JIOTHUYECKOTO, AJITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS;

- obecrnieueHne CcHOPMHUPOBAHHOCTH YMEHHMHM HPUMEHATH MOJy4YECHHBIE
3HAHWS MPU PENICHUH PA3IMYHBIX 33]1a4;

- obecnieyeHue cHOPMUPOBAHHOCTH MPEICTABICHUNA O MaTeMaTHKE Kak
4acTH  OOIIEYENIOBEYECKOW  KyJbTYphl, YHUBEpPCAJHLHOM  SI3bIKE  HAYKH,
MO3BOJIAOIIEM ONMMCHIBATH M U3y4YaTh PEATbHBIE TPOIIECCHI U SIBIICHUS

[To yueOHoMy mpenmery "Martematuka" (Bkiro4ass Kypcel "Aunrebpa u
Hayaja mMatemarudeckoro ananuza", "I'eometpus”, "BepoaTHocTh U cTaTUCTUKA")
(6a30BbIN ypOBEHB) TPeOOBAHUS K MPEIMETHBIM pe3yJibTaTaM OCBOEHHUS 0a30BOTO

Kypca MaTCMAaTHUKU OOJIKHBI OTPAKaTh:



1) BnajgeHwe MeToAaMH JOKa3aTelIbCTB, AJITOPUTMAaMH pEHICHUS 3ajady;
yMeHue GopMyIHpOBaTh OMNPENEICHUSI, aKCUOMBbI U TEOPEMBI, MPUMEHSTh HX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a]1a4;

2) yMeHHE ONepUpoBaTh MOHATUSMU: CTENEHb YHUCIA, Jiorapudm 4vucia;
YMEHHE BBITIOJNHATh BBIUMCICHHE 3HAUYEHUN M MPeoOpa3oBaHMs BBIPAXKEHUN CO
CTeEHAMH W  Jorapudmamu, TmpeodpazoBaHusi  APOOHO-PALMOHAIBHBIX
BBIPAKCHUM,

3) yMeHue OIepHpoBaTh MOHATHUSMHU: pallMOHAJIBHBIC, UpPpAIMOHATIbHBIC,
NoKa3aTelbHbIe, CTETIEHHbIE, JOTapu(PMUUECKUE, TPUTOHOMETPUUYECKNE YPaBHEHNUS
Y HEPABEHCTBA, X CUCTEMBI;

4) yMmeHue onepupoBaTh NOHATHSAMU: (QYHKIUS, HENpepbIBHAs (yHKLHUA,
IPOU3BOJHAs, IEepBOOOpa3Has, OIpENeJeHHbI WHTErpajl; yMEHHE HaXOAUTh
MPOU3BOJHBIC JJIEMEHTApHBIX (YHKIUH, HCIONB3YysS CHPAaBOYHBIE MaTepUabl;
UCCIIEIOBaTh B MPOCTEHINHNX Ciy4asX (YHKIUA HAa MOHOTOHHOCTh, HaXOIUTh
HauOOJIBIITNE Y HAMMEHBIIINE 3HaUYeHUs QYHKIIUN; CTPOUTH Ipa@Ku MHOTOUJICHOB
C WCNOJb30BAaHWEM  anmapara MaTeMaTHUYecKOro  aHaliu3a; MPHUMEHSTh
OPOM3BOJAHYIO TMpPH pPEIIeHWH 3ajad Ha JBWKEHHWE, pellaTb MpPaKTHKO-
OPUCHTHPOBAHHBIC 3a/Ja4yd HA HauWOOJbIINE W HAWNMEHbIINE 3HAYCHUs, Ha
HaXO0XJIEHUE TyTH, CKOPOCTH U YCKOPEHHS,

5) yMmeHHe oONepuUpoBaTh MOHATHAMH:  palMOHalbHAas  (QYHKIMS,
nokaszarelibHas (yHKLUMs, CTeneHHas (QyHKUusA, Jiorapudmuueckas QyHKOus,
TPUTOHOMETpHUUECKUE (PYHKIIMU, OOpaTHbIe (DYHKIMH; YMEHHE CTPOUTHh IpapuKu
U3YYECHHBIX (PYHKUIMHA, HCHONB30BaTh IpaduKu MpU H3YYEHHH TMPOLIECCOB U
3aBUCUMOCTEM, IPHU PEIICHUH 33Jlay U3 JPYTUX y4eOHBbIX MPEIMETOB M 3a/1ay W3
peasibHOM KU3HU; BBIpAXKaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY BEIHMUYNHAMU;

6) yMeHHE pelIaTh TEKCTOBBIC 3a/Jayd pPa3HBIX THIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJM M 4YacTHU, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT,
HAJIOTH, 3aJla4i U3 O0JIACTU YTpPaBJICHHS JTUYHBIMU M CEMEWHBIMH (PUHAHCAMU);

COCTAaBJIAThL BLBIPAXKCHMA, YPABHCHHUA, HCPABCHCTBA M HMX CHUCTEMBI IIO YCIIOBHIO



3a/layd, MCCJIEIOBATh IMOJYYEHHOE pEUICHUWE U OLICHUBATh MPaBIONOJ00HOCTh
pe3yJIbTaToB;

7) yMeHHE ONepupoBaTh MOHATHUSAMHU: cpelHee apu(pMeTHIecKoe, MeauaHa,
HamOoJIbllIeE W HaWMEHbIlIee 3HAYCHMs, pa3Max, JUCIEpPCHUs, CTaHIapTHOE
OTKJIOHEHHWE YHUCJIOBOIO HaboOpa; yMEHHWE U3BJIEKaTh, HWHTEPIPETUPOBATH
uHbOpMaIMIO, TPEJICTaBICHHYI0O B TaONMIax, Ha Jauarpammax, rpadukax,
OTPAXKAIOUIYKD CBOMCTBA peEajbHBIX IPOLECCOB U SBJICHWI; NPEICTABIATH
UHPOPMAIIMIO C TOMOIIBIO TAONWIl ¥ JTUarpaMM; HCCIIEIOBAaTh CTATUCTUYECKUE
JaHHbIEC, B TOM YHUCJIE€ C NPUMEHEHHEM TIpapHUUecKUX METOJOB U SJIEKTPOHHBIX
CPEICTB;

8) yMeHHe OmepupoBaTh MOHATUSIMU: CIyYalHBIA ONBIT U CIydailHOeE
COOBITHE, BEPOATHOCTD CIYyYaHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpaUUEeCKUX METOAOB; MNPUMEHITh (POPMYJbl CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOPHBIE (PaKThl U (POpMYJbl MPU PELICHUU
3a]1a4; OLICHUBATh BEPOSTHOCTU PEajbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHbIMU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIUX YUCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) ymeHue omnepupoBaTh MOHATUSIMH: TOYKA, TMpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JIBYIPAHHBIN YIroJl, CKPEIUBAIOUIUECS NPSIMbIE, TapaAJIEIbHOCTD U
NEPHEHANKYJIIPHOCT NPSIMBIX U IJIOCKOCTEN, YTOI MEXY IPSIMBIMH, YTOJ MEXIY
OpsIMOMl M TUJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMHM, PACCTOSTHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMU, PACCTOSHHE MEXIY IIJIOCKOCTIMMU;
YMEHHE HCIOJIb30BaTh MpPHU PEIICHWH 3aJa4 H3y4YeHHbIE (aKThl U TEOPEMBI
IJIAaHUMETPHUH; YMEHUE OLIEHUBATH pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) yMenuwe omnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, CEUYCHUE
MHOTOTpaHHMKA, KyO, mapajienenuresn, MOpu3Ma, nOupaMmuaa, ¢urypa u
MOBEPXHOCTh BpAILEHUs, LWIMHIP, KOHYC, Mmiap, cdepa, cedeHus QUrypsl
BpallleHus, IUIOCKOCTh, Kacatomjasicsi cdeppl, HUIMHApPA, KOHyca, IUIONIA/b
MOBEPXHOCTU MUPaMUbI, TPU3MbI, KOHYCa, HUIUHIpPA, MJI0Maab chepbl, 00beM

Ky0a, NpPSAMOYTOJILHOTO Mapajjiesienuneaa, MNHPaMUAbl, MPU3MBbI, IHIMHIPA,
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KOHyCa, 11apa; YMEHUE M300pakaTb MHOTOTPAHHUKK U TMOBEPXHOCTH BpalEHUS,
UX CEUEHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; yMEHHE pacrlo3HaBaTh CHMMETPUIO B TPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHuwe omepupoBaTh TMOHSATUSMHU: JIBIDKEHHE B IPOCTPAHCTBE,
noo0HbIe (GUTYpHl B MPOCTPAHCTBE;, HCIOIB30BaTh OTHOIICHUE IUIOMIA/EH
MOBEPXHOCTEN U 00BEMOB TTOI0OHBIX GUTYP IIPU PEIICHUH 33]1a4;

12) ymMeHue BBIYUCISATh TEOMETPUUECKHIE BETUYHHBI (JIJIMHA, YTOJI, TUIOIIA b,
00BeM, IJIOLIA/1b MOBEPXHOCTH ), UCIIONb3Ys U3yUEHHbIE (POPMYJIBI U METO/IbI;

13) ymeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAsI CUCTEMA KOOPIHUHAT,
KOOpPAMHATHI TOYKH, BEKTOp, KOOPAWHATHI BEKTOpa, CKaJSPHOE IMPOU3BEICHUE,
yroJll MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHUE BEKTOpAa HA YHUCIO;
HaXOAHWTh C TOMOIIBI0 HM3YYEHHBIX (DOPMYT KOOPAMHATHI CEpPEIUHBI OTpE3Ka,
paccTosTHUE MEXKIY TBYMS TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOAAIIUN H3YYEHHBIH METOA Ul DPELICHUs
3aJa4M, pPAaclo3HaBaTh MaTeMarhdeckue (akThl W MaTeMaTHUYeCKhe MOJEIH B
IOPUPOJIHBIX U OOILECTBEHHBIX SIBJIEHUSX, B HCKYCCTBE; yMEHHUE IPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCHMCKOM M MHPOBOM MAaTeMaTHYECKOU
HaYKH.

[lo yue6bHOMY npeaMeTy "MaTteMaTHKa" (BKJIto4Yas pa3zesibl "Aiarebpa u
HayaJla MaTeMmaThueckoro ananausa", "l'eometpus”, "BeposaTHocTb H
ctaTUCTUKA") (yraybJieHHbId YypOBeHb) TpeboBaHUS K IMpeAMETHBIM
pe3yJibTaTaM OCBOEHHUS yriyOJeHHOTO Kypca MaTeMaTHKH JOJDKHBI BKIIIOUATh
TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs 0a30BOTO Kypca W JOMOJIHHUTEIHHO
OTpaXkathb:

1) ymeHue omepupoBaTh MOHATHSIMH: OMpEIeICHHe, aKChoMa, TeopeMa,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO, PABHOCHIbHBIE (POPMYINPOBKH;
yMeHHe (QopMyIupoBaTh OOpaTHOE U  NPOTUBOIOJIOKHOE  YTBEPXKICHHE,

INPpUBOAUTDL IPUMEPLI U KOHTPIPHUMEPLI, HCIIOJILB30BaTh MCTO/ MaTE€MaTHYECKOM



WHAYKIIUWA, TPOBOJUTH JIOKa3aTeNbHbIE PACCYXACHHUS TPH PpEIICHUH 3ajad,
OILICHWBATH JIOTHUECKYIO MIPABMIIBHOCTH PACCYIKICHHMIA;

2) yMEHHE OIepUPOBATh TOHITHSAMHU: MHOXECTBO, TIOJIMHOXKECTBO,
oIepaly HaJ MHOXKECTBAMHU; YMEHHE HCIIOIh30BaTh TEOPETHUKO-MHOKECTBEHHBIN
ammapar JJIs OTIMCAHMS PEAThbHBIX MPOIIECCOB U SBJICHUM U MPHU PEIICHUH 3a/1ad, B
TOM YHCJIC U3 JPYTUX YICOHBIX MPEIMETOB,;

3) yMeHue omnepupoBaTh MOHATHAMH: rpad, CBA3HBINA rpad, IepeBo, LHUKI,
rpag Ha IUJIOCKOCTH, YMEHHE 3aJaBaTb W OINHCHIBaTh Tpadbl Pa3TMIHBIMU
crioco0aMu; UCIIOJIb30BaTh Tpadbl IPU PEIICHUH 33/1aY;

4) ymeHue cBOOOJHO OMEpUPOBAThH MOHATHUAMH: COUYETAHUE, IMEPECTAHOBKA,
YUCJIO COYETAHWH, YUCIIO TEPEeCTaHOBOK;, OMHOM HBIOTOHA; yMEHHE MPUMEHSTH
KOMOUMHATOpHBIE (DAaKTHI U PACCYKIACHUS JIJIsl PEIICHUS 3a1a4;

5) yMmeHHe OmepupoBaTh MOHATHSMH: HATypPaJIbHOE YHCIIO, IEJI0E YHUCIIO,
OCTaTOK MO MOYJIIO, PallMOHAIILHOE YHCIIO, UPPAIlMOHATFHOE YMCIIO, MHOYKECTBA
HATypalbHBIX, IIEJbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCENI, YMEHHUE
WCITOJIB30BaTh TPHU3HAKK JICIMMOCTH, HAWUMEHBIINN OOImui JenuTens U
HaWMeEHbIllee o0Iee KpaTHoe, anropuT™M EBkiawaa mnpu pelieHud 3ajaad;
3HAKOMCTBO C Pa3IMYHBIMH ITO3UIIMOHHBIMU CUCTEMaMHU CUMCIICHHUSI,

6) yMeHue CBOOOJHO ONEPUPOBATh TMOHATUSAMU: CTENEHb C IEJIbIM
MoKa3zaTelieM, KOPEHb HaTypaJlbHOW CTEMEHH, CTEeNeHb C palMOHAIbHBIM
MoKa3zaTelieM, CTEeTNeHb C JICHCTBUTENBHBIM (BEIICCTBEHHBIM) IIOKA3aTelIeM,
jorapudM 4uciia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

7) yMeHHE OIepUpOBaTh TMOHATHUSMH: TOXKIECTBO, TOXKIESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTeMa ypaBHCHUN M HEPABCHCTB,
PaBHOCWJIBHOCTh  YpaBHEHHWW, HEPAaBEHCTB H  CHCTEM, pallOHAIbHBIC,
HUppanroHaIbHBIC, MOKa3aTeIIbHBIE, CTCTICHHBIE, JorapuhMHUUIECKHE,
TPUTOHOMETPHUYCCKHEC YpPaBHCHHS, HEPABEHCTBA M CHCTEMBI; yYMEHHE pEIIaTh
ypaBHEHUS, HEPABCHCTBA M CHUCTEMBI C IMOMOIIBIO PA3TMYHBIX MPUEMOB; PEIIaTh

YPaBHCHUA, HEPABCHCTBA MW CHCTCMLI C IIapaME€TpOM; IIPHMCHATH YPAaBHCHMUA,



HEPaBEHCTBA, MX CUCTEMBbI [JIsl pEUICHUS MaTeMaTHYEeCKUX 3aJad M 3ajad M3
pa3IMyHBIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

8) ymMeHue cBOOOAHO OTEpUPOBATH MOHIATUAMHU: TpaPuK QyHKIMHU, OOpaTHAs
byHKIMS, KOMIO3UIMS (DYHKIMM, JTMHEeWHas (yHKUUsA, KBaApaTuyHas (PyHKIIHS,
CTeTICHHass (PYHKIMS C IIeJbIM TOKa3aTelieM, TPUTOHOMETpuuyeckue (QyHKIHUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIMU, TMOKa3aTelbHas U JiorapupMudeckas
byHKIMM;, yMEHUE CTpOuTh rpaduku (QYHKIUH, BBINOIHATH MPeoOpa3oBaHUS
rpadukoB QyHKINIA;

YMEHHME HCIIONb30BaTh rpapuku (QyHKUMNA JUIsi M3yYeHUs MpPOLECCOB U
3aBHCUMOCTEH NP pEeICHUH 33/1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U U3 peabHON
KU3HU; BBIpaxaTh (POpMyJIaMH 3aBUCUMOCTH MKy BEINYNHAMY,

YMEHHE CBOOOJHO ONEpUPOBATH MOHATHSIMHM: UYETHOCTh (DYHKLUH,
NEPUOANYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
SKCTpeMYM (YHKIIMHM, HaAuOOJIbIllee W HaWMEHbIee 3HA4YeHUs (QYHKIUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BaHNE QYHKIINH;

YMEHHE WCIOJB30BaTh CBOWCTBA W Tpaduku (YyHKIUNA IS pelIeHus
ypaBHEHUH, HEPABEHCTB M 33Jau C MapamMeTpaMu; M300paxaTb Ha KOOPAWHATHOU
MJIOCKOCTH MHOKECTBA PEIICHUN YpABHEHUM, HEPABEHCTB U UX CUCTEM;

9) ymenue CBOOOAHO ONEPUPOBATH TMOHATUSIMHU: TMOCIEIOBATEIBLHOCTD,
apudmMeTnyeckass Tporpeccus, TreoOMeTpuYecKkas Mporpeccusi, OeCKOHEUHO
yObIBaromias reoMeTpudecKas MIPOrpeCcCHs; yMEHUE 3a/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYII;

10) ymeHuwe omnepupoBaTh TOHITHSAMHU: HEMPEPHIBHOCTh  (DYHKIIUH,
acCUMNTOTHl Tpaduka (QYHKIUU, TepBas M BTOpas MNPOU3BOJHAS (PYHKIUH,
reOMETPUYECKUA W  (PU3UYECKH CMBICT  TPOM3BOJHON, TEPBOOOpa3Has,
OTIpEICTICHHBI WMHTErpaj; yMEHHE HaXOAWTh ACHUMMTOTHI Tpaduka (GyHKIUH,
YMEHHE BBIUMCIATH TPOW3BOJHBICE CYMMBI, TIPOM3BEICHHUS, YAaCTHOTO U
KOMITO3UIIMH (PYHKITUH, HAXOAUTH YPaBHEHHE KacaTelIbHON K rpaduKky GyHKIINU;

YMEHUE MCIOJIb30BaTh MPOU3BOJHYIO IS HCCAeNOoBaHUS (YHKUMMA, IS

HaxXOXXACHUSA HAWJIYyHYICTO PCHICHHA B IIPHUKIIAJHBIX, B TOM YHCJIC COIHAJIBHO-
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HPKOHOMHUYECKMX U (U3MYECKUX 3ajJauvax, [JIs OMNpEAeNICHUs CKOPOCTH U
YCKOPEHHS; HaXOJUTh IUIOMaAM U OO0BbeMbl (UTYp C TOMONIBIO HWHTErpana;
OPUBOJUTH  NPUMEPbl  MATEMAaTUYECKOTO  MOJEIMPOBAHUS C  [OMOILBIO
nuddepeHnanbHBIX YpaBHEHUH;

11) ymenue onepupoBaTh MOHATUSAMH: KOMIIEKCHOE YHUCIIO, CONMPSKEHHBIE
KOMIUIEKCHBIE YMCJa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (Gopma 3arucu
KOMILJIEKCHBIX YHuceN (TeoMeTpruiecKkasi, TPUTOHOMETpUYecKas U ajaredpandeckas);
yMETh MTPOU3BOAUTH apUPMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IIPUBOJIUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIL;

12) ymeHue cBOOOJHO ONEpUpOBaTh MOHATUSAMU: CpeIHEE apU(PMETHIECKOE,
MeauaHa, HauOoJblllee W HAaMMEHbLIEE 3HAYEHUs, pa3Max, JIUCIEpCHs,
CTaH/JAPTHOE OTKJIOHEHHUE JUUISl OIIMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TpaUyecKuX METOIO0B U
ANEKTPOHHBIX CPEACTB; rpaUUYECKH HCCIEN0BATh COBMECTHBIE HAOIIOJIEHUS C
MTOMOILBIO TUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCUU;

13) yMmeHWe HaXOAWTh BEPOSATHOCTH COOBITHM C HCIOJIB30BAHUEM
rpauyecKux METOAOB; NMPUMEHSTh AJI pelleHus 3a1ad (popMyJibl CIOKEHUS U
YMHOXKEHHS BEPOATHOCTEH, (hOpPMYJTy MOJTHOM BEPOATHOCTH, popmyiy bepnymiu,
KOMOMHATOpHbIE (akTel U (GOPMYJbl; OLEHUBATh BEPOATHOCTU peaTbHBIX
COOBITUH;  yMEHHME  ONEepUpOBaTh  MOHATHAMM:  CllydyailHas  BeJIMYMHA,
pacnpenefieHue BEpOSTHOCTEM, MaTeMaTHYEeCKOE OKHMJAHWEe, JUCIEpCUs U
CTaHJIAPTHOE OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (DYHKIHMU pacrlpeiesieHus Hu
IUVIOTHOCTH PABHOMEPHOI'O, MOKA3aTEJIbHOIO W HOPMAJIBHOIO pacHpeleieHui;
YMEHHUE MCNOJIb30BaTh CBOMCTBA U3YUYEHHBIX pACIpEACIICHUN AJi PElIeHUs 3a/1ay;
3HaKOMCTBO C TMOHSATHSMHU: 3aKOH OOJNBIIUX YHCEN, METOJbl BBIOOPOUHBIX
UCCJIEIOBAHNM; YMEHHE IPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YK CEl
B IIPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSIX;

14) ymenue cBOOOHO ONIEPUPOBATH MOHATUSIMHU: TOUYKA, MIPsiIMasi, TFIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH YTroJj, ABYTPAaHHBIA YIoJl, TPEXTPaHHbIN

YO, NEPECEKAIIIUecs, MapajlyIelIbHble M CKPELIUBAIOIIMECS  IPSIMBIE,
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NapauIeTbHOCTh U TEPIECHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yToJI MEXIy
OPSIMBIMH, YTOJI MEXAY MPSIMOW W IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU;
yMEHUE HCIIOJIb30BaTh TPH PENICHUW 3a1ad M3y4YeHHBbIC (AKTBI U TEOPEMBI
IUTAHUMETPHUH, YMEHHE OIIEHWBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHUE OIepUPOBATh TOHSATUSMU: MHOTOTPAHHUK, CEYECHHUE MHOTOTPaHHUKA,
MpaBUIBHBI MHOTOTPAHHUK, TpU3Ma, NUpaMuaa, Qurypa W TOBEPXHOCTh
BpallleHus, IWIMHIP, KOHYC, Imap, cdepa, pa3BepTKa TMOBEPXHOCTH, CEUCHUS
KOHyca M LWIWHApA, NapajuieJbHble OCH WJIA OCHOBAHMIO, CEUEHHUE IIapa,
IJIOCKOCTh, Kacaromiasicsi cepbl, IIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUEHHUE
MHOTOTpaHHHMKA, UW300pakaTb MHOTOTpaHHUKHU, (UTYpBl U  MOBEPXHOCTHU
BpAICHUS, UX CEUCHHUS, B TOM YHCJIE C TIOMOIIBIO AJICKTPOHHBIX CPEIICTB; YMEHHUE
MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIHLHO (POPMYIUPOBATH
OTIpeICICHHS U3ydaeMbIX (DUTyp, BBIABUTATh THIIOTE3bI O CBOWCTBAX W MPHU3HAKAX
reoOMeTpUYeCKHX (UTYp, 0OOCHOBBIBATH WIJIM ONPOBEPraTh MX; YMEHHUE MPOBOIUTH
Kiaccuukanuio QGUryp Mo pasidyHbIM MpPU3HAKAM, BBIIOIHITH HEOOXOIUMbIE
JIOTIOJTHUTEITBHBIC TTOCTPOCHUS;

15) ymenue cBOOOAHO OMEPUPOBATH MOHATUSMHU: IUIONIAb (PUTYPHI, 00BEM
GbuUTyphl, BEIMYUHA YTIIa, PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE MEXKTY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIomaab chepbl, II0maas
MOBEPXHOCTH THUPaMUJbI, TPU3MBI, KOHycCa, UMIUHApa, o00BeM KyoOa,
MPSAMOYTOJIGHOTO TapajuIeNieTuIe/1a, MUPaMUIbI, TPU3MBI, ITWIHHIpPA, KOHYCa,
apa; yMeHHe HaXOIUTh OTHOIIIEHHE 00bEMOB MOJ00HBIX (DUTYD;

16) ymenue cBOOOAHO ONEPUPOBATH MOHATUSIMU: JABMKCHHUE, TTAPAILICTHHBIN
NIEPEHOC, CAMMETPHS Ha TUNIOCKOCTH M B MPOCTPAHCTBE, MIOBOPOT, TPeoOpa3oBaHme
nomoOusi, moaoOHbIe (QUTYPBI, YMEHHE paclo3HaBaTh paBHBICE U TMOJ0OHBIE
(bUTyphI, B TOM YHCIIE B IPUPOJIC, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIIOJIb30BaTh
TCOMETPUYCCKHUE OTHOIIICHUS, HAXOIUTh T€OMETPUUECKHIE BETMYHNHBI (JITTHHA, YTOJI,
IoMaas, 00BEM) TPH PEIICHUWU 3aJad U3 APYTHX YYEOHBIX TPEIMETOB U W3

peanbHOM KU3HU;
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17) ymeHue cBOOOJHO ONMEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAS CHUCTEMa
KOOPAMHAT, BEKTOpP, KOOPAUHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOPA HA YHUCJIO, PA3JIOKEHUE BEKTOpa MO 0a3zHcy, CKalIspHOE
MIPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YIOJd MEXKIYy BEKTOPaMHU; yMEHHUE
MCIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIM METOJT I PELIEHUS] TEOMETPUUECKHUX
3a/1a4 W 3aJa4 JIPyTuX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMU: MaTpHUIlld
2x2 n 3x3, onpenenTellb MaTPUIbL, TEOMETPUYECKUI CMBICH ONPEIETUTENS;

18) ymeHue MOJenupoBaTh peaJibHbIE CUTYyallMd Ha SI3bIKE MAaTEMaTHKWU;
COCTaBJISITh BBIPAXKECHUSI, YPABHCHUS, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO
3a7a4i, WCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJIB30BAHMEM armIapara
anreOpbl, HHTEPIPETUPOBATh MOJYUYECHHBIH PE3yJbTaT; CTPOUTh MAaTeMaTUYECKUE
MOJIEIIA C TTIOMOULIBI0 T€OMETPUUECKUX MOHATUN Y BEJIWYUH, PELIATh CBSA3AHHBIC C
HAMHU TPAKTUYECKHME  3aJayd; COCTABJISATH BEPOSTHOCTHYIO MOJIENIb U
MHTEPIPETUPOBATh TMOJYUYCHHBIM PpE3yibTaT, peliaTh NPUKIAAHBIE 331a4d
CpPEeACTBAaMU MAaTEMAaTUUECKOI0 aHaJIN3a, B TOM YUCJIE€ COLMAIbHO-3KOHOMHUYECKOTO
1 (pU3UYECKOro XapaKkTepa;

19) ymenue BbIOMpPATh MOAXOMAIMIUMNA METOHA JJIS PpEUICHUs 3aJauu;
MOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKW B M3yYEHUU MPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUI; YMEHHUE PACIO3HABATH MIPOSBICHNUE 3AaKOHOB MATEMATUKH B
HCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUMCKOU

Y1 MUPOBOM MaTeéMaTU4YECKOW HAYKH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHS 001Ie00pa3oBaTeJIbHOM
IUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHne AUCIUIUIMHA UMeeT TIpu GpopMupoBanuu u pazsutuu OK

u [IK
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O01ue KOMIIEeTEeH MU

IInanupyemsle pe3ybTaTbl 00y4eHHs

Oo0mue

I[ncumumﬂapnme

OK 01. Beibupath cmoco0sl
[peIIeHUs 3a1aq
podeCcCuOHATBLHON

e TeTbHOCTH
[PUMEHUTEIIBHO

K pa3IMYHBIM KOHTEKCTaM

B wactu TpynoBoro BocuuTaHus:
TOTOBHOCTh K TPYOY, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TPY0I00He;
TOTOBHOCTb K AKTUBHOW  JIESTEIHHOCTH
TEXHOJIOTUYECKON U COLMAIbHOW HalpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATH, IJIAHUPOBATH H
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO JESTEIbHOCTD;
HHTEpeC K pa3INYHbIM cepam
podeccoHaIbHOM 1S TeIbHOCTH,
OBnanenue YHUBEpPCaIbHBIMU
[O03HABATEIbHBIMU AEHCTBUSIMMU:
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

y4eOHBIMU

- CaMOCTOSITEJIBHO bopmMynupoBaTh "
aKTyaJIu3upoBaTh NpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) Cym@CTBGHHBIfI HpI/ISHaK NJIY|
OCHOBaHUsl Ui CpaBHEHUS, KiIacCUPHUKAIUN H
0000IICHMS,

OTIpEAENATh LEeIH JAESITeTbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,

- BBIABIISATH 3aKOHOMEPHOCTH U TPOTHUBOpPEUHS B
paCCManI/IBaeMBIX SIBJICHUAX
BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OIICHUBATH COOTBCTCTBHEC pe3y.]'H)TaTOB OEIIAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

3aJaBaThb,

Ppa3BHUBATb KpCaTHBHOC MBIINIJICHUC 1pyH|

-BJI/IETh METOJIaMH J10KAa3aTeIbCTB, AJITOPUTMAMU PEILIEHUS
3aja4; yMeHue GopMyJJIUpOBaTh ONpPEAEIECHUs, AKCUOMBI U
TEOpPEMBI, IPUMEHATh UX, IPOBOJIUTH JOKa3aTeIbHbIE
paccy/1€HUs B XOJI€ pELIeHUs 3a/1a4;

- YMETh OIIEPUPOBATh MOHATUSAMU: CTEIIEHb YUCIIA, JOrapupm
Y1CIIa; YMEHUE BBIOIHATH BEIYMCIICHUE 3HAUYCHUNA U
peoOpa3oBaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BBIPAXKEHUH;

- YMETh OIIEPUPOBATh MOHATHSIMHU: PALlUOHAIIbHBIE,

M ppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTCIICHHBIE,
lorapupmMuUecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIPEphIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeAeIeHHBIN
MHTETpaj; yMEHUE HaXOIUTh IPOU3BO/IHBIE JIEMEHTAPHBIX
(byHKIUI, HCIIONIB3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
MPOCTEHIINX CIy4asiX GYHKIHUN HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIBIIE M HANMEHBIINE 3HaYCHUsT (QDYHKIIUN; CTPOUTH
rpadMKyu MHOTOYJIEHOB C MCIOJIb30BAHUEM allnapaTa
MaTeMaTHYeCKOTo aHalln3a; MPUMEHSTh IPOU3BOIHYIO TIPpU
PELLICHUHM 33/]a4 Ha JBH)KEHUE; peliaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4 Ha HAaUOOJIbIINE U HAUMEHbIITHE
3HAYEHUs, HA HAXOXKJCHUE yTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONIEPUPOBATH TOHATHIMH: PallMOHATbHAS (QYHKIIHS,
okaszarenbHas QyHKIMS, CTeleHHas QyHKIHS,

iorapudmuueckas QyHKIUs,, TPUTOHOMETpHUYECKHE (DYHKINH,
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PEIICHUH YKHU3HEHHBIX MPOOIEM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HABBIKAMU y4e€OHO-HCCIIEIOBATEILCKON

1 TIPOCKTHOM JICATSIIBHOCTH, HAaBBIKAMH Pa3peIicHUs]
po0Jem;
BBISIBJISTh TPUYUHHO-CIICJICTBCHHBIC CBS3H U
AKTYyaJIM3UPOBATh 3a/1ayy, BBIIIBUTATh THUIIOTE3Y €€
[pCIICHUS, HaxOIUTh apryMEHThI IS
ITOKA3aTeIbCTBA CBOUX YTBEPXKICHHMA, 3a]1aBaTh
[apaMeTpbl U KPUTEPUH PEIICHHUS,

- aHAIM3UPOBATH TOJYUYCHHBIC B XOJIC PCIICHUS
3ajjauyd  pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX
ITOCTOBEPHOCTh, IPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCJIOBUSIX;

-- YMETh MIEPCHOCUTH 3HAHUS B TTO3HABATEIILHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh HMHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX O00IacTei;

- BbIABUT'ATHb HOBBEIC niaeu, Hp cajiaraTtb
OpUTHHAIILHBIE TTOIXO/IbI U PEIICHUS;
i34 CITOCOOHOCTBH ux HUCIIOIB30BAHUA B

[MO03HABATEILHOM 1 COIlMAIbHOMN IMPAKTHUKE

oOpaTHbIe (YHKINN; YMEHUE CTPOUTH IpaKu H3YUESHHBIX
(yHKLIMH, UCIIOJIL30BATh I'PpaMKH NIPH U3YYEHUH IIPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 JAPYTUX yu4eOHBIX
[IPEMETOB U 33aJ]a4 U3 PEeaJIbHOM KHU3HU; BBIpAaXKaTh GopMyIaMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

- YMETh PelIaTh TEKCTOBBIE 33a4H Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLICHTHI, 10JIM U YaCTH, Ha JIBUKEHHE, padOTy, CTOUMOCTD
TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 00JIACTH yIpaBJIECHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPAKECHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJIyYEHHOE PELIEHUE U OLIEHUBATh
[IPaBOII0100HOCTh PE3YJIbTATOB;

- YMETh ONEPHUPOBATH MOHATHIMHU: CpEHEE apu(PMETHIECKOE,
MennaHa, HauboJiblee U HauMEHbIlee 3HAUYCHMsI, pa3Max,
NUCIIEPCHs], CTAaHIAPTHOE OTKIOHEHHE YUCIOBOIr0 HA00Pa;
YMEHHE U3BJIeKaTh, MHTEPIIPETHPOBATh HH(POpMAIIHIO,
[Ipe/ICTaBICHHYIO B TaOIUIaX, HA IUarpaMMax, rpadukax,
OTPa’KaloOIIyI0 CBOMCTBA pealibHBIX MTPOLIECCOB U SABJICHMIA;
[Ipe/ICTaBIATh MHPOPMAIIHMIO C TIOMOIIBIO TAOIUIl M THarpaMM;
MCCIIeI0BaTh CTAaTUCTUYECKUE IAaHHBIE, B TOM YHCIIE C
MpUMEHEHHEM TpaQUUeCKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMU: CIIyYalHBIN ONBIT U
CilydaifHOe COOBITHE, BEPOSTHOCTD CIIyYailHOrO COOBITHS; yMEHHE
BBIUUCIISATH BEPOSITHOCTD C HUCIOJIb30BaHUEM IpaUuecKux
METO/IOB; IPUMEHSTH (DOPMYJITBI CIIOKEHUS H YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYJIBI IIPH
PEIICHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
3HAaKOMCTBO CO CIyYaiHbIMM BETMYMHAMU; YMEHHUE IPUBOJUTH
MIPUMEPHI IPOSIBIICHHUS 3aKOHA OOJIBIINX YHCET B TPUPOTHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMCTb ONCPHUPOBATH NOHATUAMM:. TOYKA, ITpsAMas, IJIOCKOCTb,
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[IPOCTPAHCTBO, IBYTPAHHBIN yTOJI, CKPEIINBAIOIINECS TIPSMEIE,
[apauIeIbHOCTD U TEPIICHIUKYJIIPHOCTD MPSIMBIX H IJIOCKOCTEH,
YTOJT MEXTy TIPSIMBIMU, YTOJ MEXKAY MPSIMON U TUNIOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TUNIOCKOCTH,
[PACCTOSTHUE MEXKY MPSMBIMH, PACCTOSTHUE MEKIY MIIOCKOCTSIMU;
YMEHHE HCITOJIB30BATh MPH PEIICHUH 33]1a4 U3YUYCHHBIC (DaKThl U
TEOPEMBI IJITAHUMETPUH; YMEHUE OIICHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaIoLIero MUpa;

- YMETh ONIEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKa, Ky0, apaJiIeNeuIe], pu3Ma, TUpaMmIa,
(durypa v MOBEpXHOCTh BpallleHUs, IMIIMHID, KOHYC, 11ap, chepa,
ceueHUs (pUTyphl BpallICHUs, TUNIOCKOCTbh, KaCaIOIIAsCsi CPephl,
[IMTHH]IPA, KOHYCA, TUIOIIA (b TOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI,
KOHYCa, IWINHIPA, TUIoHIab chepbl, 00beM Kyoa,
[PSIMOYTOJIBHOT'O TIApaJUICTICTIUIIC/Ia, TTHPAMUIBI, TIPU3MBI,
[MIMH]Ipa, KOHYCa, I1apa; yMeHHe N300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTH BPAILICHUS, X CEUCHUS OT PYKH, C TTOMOIIHIO
YEePTEHKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPECTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh NMPaBUIbHBIE MHOTOTPaHHUKH;

YMETh ONIEPUPOBATH MOHATHAMHU: IBI)KEHUE B TIPOCTPAHCTBE,
M0100HbBIE (PUTYPHI B IPOCTPAHCTBE; UCIOIH30BaTh OTHOIIICHUE
ruiomaiel moBepxHocTel 1 00beMOB OJOOHBIX (GUTYp MPU
PEIICHUH 3a]1aY;

- YMETh BBIYHUCIIATH TEOMETPHUYSCKUE BEIMUUHBI (JUTMHA, YTOJ,
10111816, 00BEM, MJIOIA/Ab TIOBEPXHOCTH ), HCTIONb3YSI U3YUCHHBIE
(hOpMYJITBI U METOJIBI;

- YMETh ONEPUPOBATH MOHSATUSMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIsipHOE TPOU3BENICHUE, YTOJI MEXIy BEKTOpaMU, CyMMa

BEKTOPOB, NPOU3BEACHHUEC BEKTOPA HA YUCJIO;, HAXOOUTH C
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[TOMOIIIBIO N3YUYEHHBIX (DOPMYJIT KOOPIUHATHI CEPEIMHBI OTPEe3Ka,
[pacCTOSTHUE MEXKIY JBYMs TOUKaMU;

-yMeTb BBIOMPATH MOAXOIAIINN U3yUYSCHHBIH METO/I ISl PEIICHHS
3aJjauy, paclio3HaBaTh MaTeMaTU4YeCKue (aKThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MAaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTHYECKON HAYKH

OK 02. OcymiecTBiaTh MOUCK,
QHATM3 W UHTEPIPETALHNIO
mHbQOpMaUK, HEOOXOAMMOMH
MOE| BBITTOJTHEHHSI 3aa4
podeccnoHaTbHOMI
NeSITeIbHOCTH.

B o6y1acTi IEHHOCTH HAY4YHOT'O TIO3HAHMSL:
-chopMHpOBaHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKU H OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha Jaore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
[OJIUKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOU
KyJIbTYpbl KaK CpEACTBAa B3aUMOJECHCTBHUS MEXIY]
UTI0JIbMU Y1 TTI03HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4HOH JesATEeNbHOCTH,

TOTOBHOCTD OCYIIECTBIIATh IIPOEKTHYIO u
MICCIIEI0BATENBCKYIO JAEATENbHOCTh UHANBUIYAJIBHO
Y B IpyIIIE.

OBnasneHue YHUBEpCaIbHBIMU y4eOHBIMU

[M03HABATEIbHBIMU AEHCTBUSIMMU:

B) paboTa ¢ uHpopMmaIuei:

- BJIAJETh HaBBIKAMHU IOJy4E€HUS HH(POpMAIMU M3
MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEJIIBHO
OCYILECTBIISATh MOMCK, aHAIM3, CHUCTEMAaTHU3aLUI0 U
MHTEPIIPETANI0 HH(GOPMAIIMU Pa3IMYHbIX BUAOB U
(bopM mpencTaBIeHUS;

- YMETh OIEPHPOBATH MOHATHSAMHU: pPalMOHATbHAS (QYHKIHS,
[MOKa3aTelbHas byHKIHS, CTENEHHAas byHKIHS,
norapumuueckas (QyHKUIUS, TPUTOHOMETpPHYECKHE (DYHKIIHH,
oOpaTHble (GYHKIUH; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX
(yHKIMH, UCTIONB30BaTh I'paUKU NMPH U3YyUYEHHH TPOLECCOB H
3aBHCUMOCTEH, MpU pEelIeHUH 3a7ad U3 JAPYruX Y4eOHBIX
[PEIMETOB M 33/1a4 M3 PEaIbHOW JKU3HU; BBIPAXKATh (POPMYyIaMu
3aBUCUMOCTH MEX/y BEJIUUYNHAMU;

- YMCTh OIICPUPOBATH MOHATHAMHU: TOXIACCTBO, TOXICCTBECHHOC
MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHHM
I HEpPaBEHCTB, pPAaBHOCUJIIBHOCTb YPaBHEHHWI, HEPAaBEHCTB U
CHCTEM, paAlMOHAIBHBIE, HWPPALUOHAIBHBIE, II0KA3aTEJbHBIE,
CTCIICHHBIC, JIOF&pH(l)MH‘I@CKI/Ie, TPUTOHOMETPUUCCKHE
YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI, YMETh PEIIaTh YPaBHECHUS,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOIIBIO PAa3JIMYHBIX TIPHUEMOB;
[pellaTh ypaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IAPAMETPOM;
[IPUMCHATH YPaBHCHUA, HCPABCHCTBA, UX CUCTEMBI IJIA PCHICHUS
MaTeMaTHUECKUX 33]a4 M 3a]a4 U3 Pa3IMYHbIX 00JacTeil HayKu U
[peanbHOU KU3HU,

YMETh CBOOOJHO ONEPUPOBATH TMOHATHSIMH: JBUKEHHE,
MapajulebHBIA  MEPEHOC, CHUMMETPUS Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MOA00Ms, TOJ00HBIE

- co3gaBaTh TEKCThl B pa3iMuHBIX (dopMarax ¢

Gburypbl; yMeThb paclo3HaBaTh paBHblE M NOJ00HBIE (GUIYpPHI, B
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Y4eTOM Ha3HaueHWs HH(OpManmuu U IEJeBOH

QyIMTOpUHU, BBIOMpas  ONTHUMalbHYIO  (GopMmy)|
[Ipe/ICTaBICHUS U BU3YyaJIU3alluy;

- OLEHHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
MHpOpMALlUK, €€ COOTBETCTBUE IPABOBBIM H

MOPAIBHO-3THYECKUM HOpMaM;

- HCIIONB30BATh CpEACTBA HWH(POPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTUH B  pEHICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3allMOHHBIX ~ 33aJad € COOJIIOAEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€301acHOCTH,
TUTHEHBI, PECypcocOCpeKeHHs, TPABOBBIX |
DTHUYECKHMX  HOPM, HOPM  HH()OPMAIMOHHON
0€30I1aCHOCTH;

- BIIQZICTh HABBIKAMH PACMO3HABAHUS W 3aIUTHI
uHpopManuy, HHOOPMAIMOHHONW  0€30MacHOCTH
ITMYHOCTH

TOM 4HCIE B MPUPOAE, HUCKYCCTBE, AapXUTEKType; YMETb
MCTIOJIb30BAaTh ~ IEOMETPUYECKHE  OTHOLICHHUS,  HAXOJUTH)
reOMETPUUYECKUE BEIMUYUHBI (JJIMHA, Yo, IUIouaab, 00beM) IpH
PELICHUH 33/a4 U3 JIPYI'MX y4eOHBIX MPEIMETOB M U3 pealbHON
PKU3HU

VIMYHOCTHOC Pa3sBUTHC.

OK 03. IlmanupoBare ¥
[pEaTN30BbIBaTh  COOCTBEHHOE
npodeccnoHansHOe u

B o0nactu 1yXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HaHMS,
ATUYECKOTO NIOBEICHUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYyallMIO U MPUHUMATH
OCO3HAHHBIE PEIICHUS], OPUEHTUPYACH HA MOPAJIbHOA
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOMYHUBOTO OyyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAMUTEISAM U
(unu) OpyruM 4iieHaM CEeMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE  OCO3HAHHOIO  MpPHUHATHS  IIEHHOCTEH]
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
Hapo1oB Poccuy;

- YMCTb ONCprUpOBaATH IMOHATHUAMMU palnOHAJIbHBIC,
HMPpPpalHOHAJIbHEBIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPUYICCKUC YpaBHCHUA 141

HEPABEHCTBA, UX CUCTEMBI;

yMETh OIEPUPOBATh TMOHATHSAMHM: MHOTOIPDAaHHHUK, CEUYECHUE
MHOTOTpaHHUKA, KyO, MapajuiefienuIesl, Mnpu3Ma, MHPaMHJa,
(urypa u nmoBepxHOCTb BpallleHUs, IIMIUH]P, KOHYC, 1Iap, cdepa,
ceueHMs] (DUTYpHI BpalleHUs, TUIOCKOCTh, Kacaromascs cdepsl,
[UIMHAPA, KOHYCA, IUIOMIAh MOBEPXHOCTH MUPAMHJIBI, IPU3MBI,
KOHyca, UWIMHApa, Iuomans  cdepsl, o0beM  KyOa,
PSMOYTOJIBHOTO  Mapajulesienumnena, MNUPaMHuIbl, TPU3MBL,
[UTMHpA, KOHYCa, Iapa; yMeHne n300pakaTh MHOTOTPAaHHUKH U]
[MOBEPXHOCTH BpallleHHUs, MX CEYEHUS OT PYKH, C IOMOUIBIO

OBnajsieHne  YHUBEPCAJIBHBIMH  PETYJSTUBHBIMU

UEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETH

17



NIEHCTBUSIMU:

Q) CaMOOpIraHU3aLU:

- CaMOCTOSITEIbHO OCYUIECTBJISATH TO3HABATEJIbHYIO
NesITeIbHOCTb, BBIABIATH HPOOJEMBbI, CTaBUTh MU
(dbopMyIIMpoBaTh COOCTBEHHBIC 3a/1auu B
00pa30BaTEIbHOW  J€SITENbHOCTH U JKU3HEHHbIX
CUTYaIHsIX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH  PELICHUs
npoOJieMbl C Y4YETOM HMEIOLIUXCA PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IMPOKOH JPYIUIMKA B Pa3HBIX O0JACTAX 3HAHHM,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTENIbHBIA U
KYJIbTYpHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MICIIOJIb30BAaTh MpUEMbl pepIeKCUU A OLIEHKH
CUTYyalllH, BEIOOpa BEPHOT'O pEIICHUS;

YMETh OIIEHMBaTb PUCKM U CBOEBPEMEHHO
PUHUMATh PELICHUS [0 UX CHIKEHUIO;

B) SMOLIMOHAJIbHBIM HWHTEIJIEKT, MPEeANoIararouuii
c(hOpMUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAILIMU, BKJIIOYAIOLIEH CTpEMIICHHE
K JOCTM)KCHHIO LEIM U YCHEeXy, ONTHMH3M,
MHUIIATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOMAS U3
CBOMX BO3MO>KHOCTE;

- OMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATH
OMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TO
[pU OCYIIECTBICHUN KOMMYHMKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

[pacrio3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUIBLHBIC MHOTOTPAHHUKY;

YMETb OIEPUPOBATH IOHATUSAMHU: IPSMOYTOJIbHAS CHUCTEMA
KOOPIMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIPHOE IPOU3BENCHHUE, YIrOl MEXKIYy BEKTOpPaMH, CyMMa
BEKTOPOB, IPOM3BEICHHUE BEKTOpPAa HA YHUCIO; HAXOOUThb C
MOMOIIII0 M3YYEHHBIX (DOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEXKY ABYMS TOUKaAMHU

COITMAJIBHBIX HaBBIKOB, BKIIFOYAIOIINX
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CIIOCOOHOCTh BBICTpAauBaTh OTHOUIEHUS C JIPYTHUMH|
TFOBMU,  3a00THUTHCSI, TPOSBIATH HWHTEPEC |
pa3pemaTh KOHQIUKTHI

OK 04. Paboratp B
KOJUICKTUBE W KOMaHJE,
B PEKTHBHO
B3alIMO/ICHICTBOBATD c
KOJUIETaMH,  PYKOBOJICTBOM,
KJIMCHTaMU.

rOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH 1
CaMOOIIPEICIICHUIO;

-OBJIa/ICHUE HABBIKAMU YYEOHO-UCCIIEA0BATEIbCKOM,
[TPOEKTHOM U COLMAJIbHOMN ESTEIbHOCTH;
OBnajieHue YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU
MEeCTBUSIMU:

0) COBMECTHAsI 1€ TEIIbHOCTD:

- IIOHMMaTh M HCIOJb30BATh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BBIBAT M KOOPJAWHUPOBATH ACUCTBUA IO
€€ JOCTI)KEHMIO: COCTaBJIATh IUJIaH JEHCTBUU,
[pactpenesnsaTh pojau ¢ Y4€TOM MHEHHMM y4aCTHHKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;

- KOOPJIMHUPOBATH U BHIMOJIHATH pabOTy B yCIOBUSIX
[PEabHOTO, BUPTYAJIbHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJIATb  IMO3UTHUBHOE  CTPAaTErH4YeCKOe
[OBE/ICHUE B PA3JIMYHBIX CUTYyalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATHBHBIM.
OBiaicHue  YHMBEPCAIBHBIMUA  PETYJISITUBHBIMHU
ITEHCTBUSIMU:

) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMAaTh MOTUBBI U apTyMEHTHI JPYTUX JIIOACH
[IPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOACH HA)

- YMETb OIIEpUPOBATh NOHATUSAMHU: CIIy4alHBIA OIBIT U CIIy4YalHOE
COOBITHE, BEPOSITHOCTh CIIy4yailHOro COOBITHS; YMETbh BBIUUCIIATH|
BEPOATHOCTb C  HCHOJb30BAaHUEM IpaUUECKUX  METOJO0B;
[PUMEHATh (OPMYJIbI CIOXKEHHMS U YMHOXKEHHUS BEPOSTHOCTEH,
KoMOWHATOpHBIE (akThl W (OpMYyNBI TpPU PEUICHWH 3371ad;
OLICHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO
CIy4alHBIMU  BEJIMYMHAMM; YMEHHE [PUBOAUTH IPUMEPHI
[POSIBIIEHUS 3aKOHAa OOJIBIIMX YHCEeT B MPUPOJHBIX U
OOIIECTBCHHEIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUSMU: CTEIEHb C LIEIbIM|
[0Ka3aTeleM, KOpEHb HaTypaJbHOM CTENEHH, CTENEHb C
pallMOHAJIbHBIM  II0Ka3aTeleM, CTENEeHb C JCHCTBUTEIBHBIM
(BEIIECTBEHHBIM)  TIOKa3areieM, JorapudM ducia, CHHYC,
KOCHUHYC U TAHT€HC IPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJIHO OINEpPUPOBATh MOHATUSAMHU: T'paduK (QYHKIMH,
oOpaTHas (yHKUMS, KOMIIO3UIUS (YHKUUH, TUHEHHas (QyHKINS,

KBajZpaTUuHas (QyHKUUS, CTerneHHas (QYHKOUS C  LEeJIbIM
MokasareieM, TpPUTOHOMETpUYecKue  (PyHKIUH, oOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKIIUY, IOKa3aTenbHas 51

norapupmuueckas GyHKLIUU; YMETh CTPOUTh rpaduku QyHKIMH,
BBITIOJHATH peoOpa3zoBaHus rpapuKoB GyHKIHII;

- yMeTb MHCIONb30BaTh Trpadukd (GYHKIMHA Ui H3yYeHUs|
MPOIIECCOB M 3aBHCHMOCTEH TpU pENIeHWH 3a1ad W3 JIPYTHX
y4eOHBIX MpPEIMETOB W U3 peaJbHOM JKU3HHU; BBIpAXaTh
(bopMyIaMu 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

- CBOOOJHO OINEPUPOBATH MOHATHUSMHU: YETHOCTb (DYHKIIHH,

OIIMOKH,

[IEPUOTUYHOCTh GbyHKIIH, OTPaHUYEHHOCTH GbyHKIIH,
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- pa3BUBAaTb CIIOCOOHOCTh ITOHUMATh MUp C MMO3NIUN
JIPYIroro 4€jioBCKa

MOHOTOHHOCTHh (DYHKIIMH, SKCTpeMyM (YHKIUH, HauOojbllee U
HauMEHbIIee 3HAa4YeHUS (YHKIMH Ha TPOMEXKYTKE; YMETbh
[IPOBOJIUTH UCCIIEAOBAaHNE (DYHKINH;

- yYMETb HCHOJIB30BaTh CBOWCTBA M TpaduKd (QYHKIMHA s
peLICHUsT YpaBHEHUI, HEPAaBEHCTB M 3a7ad C IapamMeTpaMu;
M300pakaTh Ha KOOPJMHATHOW IIOCKOCTH MHOXKECTBA PELICHUH]
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05. Ocy1ecTBisTh YCTHYIO
138 [UCHbMEHHYIO
KOMMYHUKAIIIO Ha|
FOCY/IapCTBEHHOM  SI3BIKE
y4eToM ocoOeHHOCTeH
COLIMAJIBHOTO M KYJBTYpPHOTO
KOHTEKCTA.

B 00acTH 5CTETUYECKOT0 BOCIIUTAHUS

- OICTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas
PCTETHKY ObITa, HAYYHOTO M  TEXHHYECKOTO
TBOpPYECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCHPHUHUMATh PA3JIUYHBIE BUbI
MCKYyCCTBa, TPaJULMM ¥ TBOPYECTBO CBOErO M|
IIPYTMX  HApOAOB,  OIIyIIaTb  SMOLMOHAIBHOE
BO3JIEHCTBUE UCKYCCTBA;

- yOeX/IEeHHOCTb B 3HAUUMOCTH Ul JIMYHOCTU HU
o0111eCTBa OTEYECTBEHHOTO U MUPOBOT'O MCKYCCTBA,
APTHUYECKUX KYJIBTYPHBIX TPaJAWIUN W HApOJHOTO

TBOPYCCTBA,
- TOTOBHOCTb K CaAMOBBIPAXKCHHUIO B PA3HBIX BHAAX
MCKYCCTBaA, CTPECMIJICHHUC IMMPOSABJIATD KadyCCTBAa

TBOPYECKOM JINUHOCTH;

OBnajicHue YHUBEPCATIbHBIMA KOMMYHUKATUBHBIMHU
MENCTBUSIMU:

a) oO1IeHueE:

- OCYILECTBJISATh KOMMYHHKAallMd BO Bcex cgepax
PKU3HMU;

- pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHMUS,
[OHMMATh  3HAUEHUE  COLUAIBHBIX  3HAKOB,

- YMEThb OIEPUPOBATH IMOHATHUAMU: CpelHee apUPMeTHUecKoe,
MenuaHa, HauOoJbllee ¥ HAMMEHBIIEEe 3HAYCHHS, pa3Max,
icriepcus, CTaHIApTHOE OTKJIOHEHHE YMCIOBOrOo Habopa;
yMEHue U3BJICKATh, WHTEPIPETUPOBATH UHOPMALHIO,
[pe/CTaBJICHHYI0 B Taliuuax, Ha JuarpaMmmax, rpadukax,
OTPAKAIOIIYI0 CBOWCTBA pPEAIBHBIX IIPOLECCOB H  SIBICHUM;
[peCTaBIATh MHPOPMALMIO C MOMOLIbIO TaOJIMIl M AMArpamm;
MCCIEN0BATh  CTaTUCTUYECKHE JaHHble, B TOM 4YHCIE C
[IpUMEHEHHEM IpapUUecKX METOI0B U AIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUpPOBaTh MOHATHUAMHU: TOUKA, MpsAMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, JBYI'PAaHHBIA YTrOJI, CKPELIUBAIOLIUECS IpPSAMBIE,
[MapaJUIEIbHOCTh M MEPIIECHINKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH,
YTOJI MEXKAY MPSIMBIMH, YTOJI MEXKAY MPSIMON U MJIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSMM, PACCTOSHHE OT TOYKM JO0 IUIOCKOCTH,
[pacCTOSTHUE MEXKIY NMPSMBIMH, PACCTOSIHUE MEXKAY IIIOCKOCTSIMU;
- YMETh HCNOJIb30BaTh MPU PELICHUU 337a4 U3y4YEHHbIE (PAKThI U
TeopeMbl IIAHUMETPUU; YMEHHUE OLEHMBATh Pa3Mepbl 0ObEKTOB
OKPY’KAIOIIET0 MUpPa

aCIIO3HaBaTh MpEaAIOChIIKA KOH(i)J'II/IKTHI)IX
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CUTYyaIMii ¥ CMATYaTh KOH(IUKTHI;
pPa3BEpHYTO U JIOTMYHO H3Jaratb CBOK TOYKY|
3pEHMsI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

OK 06. [IposBnsTh
FPa’KJaHCKO-TTATPUOTUUECKYIO
[MO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOC IIOBEJCHHE Hal
OCHOBE TPaAUITMOHHBIX|
0011IeUeIOBEUECKUX
[EHHOCTEH.

- OCO3HaHHE 00yJaromuMHucs POCCHUICKOH
rpak1aHCKOW UJICHTUYHOCTH;

- [ICJICHANIPaBJICHHOE  pa3BUTHE  BHYTPEHHEHU
[MO3UIMM  JIMYHOCTA HA  OCHOBE  JyXOBHO-
HpPAaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickoii
Denepauny, UCTOPUYECKMX W HALMOHAIBHO-
KyJIbTYPHBIX Tpaguluii, (OPMUPOBAHUE CHUCTEMBI
BHAYMMbBIX  LIEHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIMOHHOTO MHPOBO33pPEHUS,
[MPaBOCO3HAHUS, 3KOJOTUYECKOI KYJIbTYPBHI,

CIIOCOOHOCTH CTaBUTH LIEJM U CTPOUTH JKU3HCHHBIC
[1J1AHBI;

B yacTu rpa)k1aHCKOTO BOCITUTAHHUS:

OCO3HAHHUEC CBOHUX KOHCTI/ITYIII/IOHHBIX npaB nu
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSJIKA;
HpI/IHSITI/Ie Tpa)II/IIII/IOHHI)IX HalnmTMOHAJIbHBIX,
0011IeYeIIOBEYECKHUX T'YMaHUCTHYECKHX u
I[CMOKpaTI/I‘-IGCKI/IX HCHHOCTCﬁ;

TOTOBHOCTb MPOTUBOCTOSTH HJICOJIOTHH|
HKCTPEMHU3MA, HaI[MOHAJIN3Ma, KkceHodoouwu,
TUCKPUMHUHAIIMA TI0 COILUATbHBIM, PENUTHO3HBIM,
paCOBBIM, HaIIMOHAJIBHBIM HpI/ISHaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIHHOCTH B
MHTEpecax TPaXkIaHCKOTO OOIIeCTBa, y9acTBOBATh B
caMOyTIpaBIeHUU B o011eo0pa3oBaTeIbHOM
0pFaHH3aHI/II/I 1 JCTCKO-FOHOIIIECKUX opraHmauns[X;
YMEHHE B3aMMOJCHCTBOBATh C COIHAIBLHBIMU

MHCTUTYyTaMW B COOTBECTCTBHUH C HX (bYHKHI/ISIMI/I H

- YMETh pellaTh TEKCTOBBIC 33/1a4l PAa3HBIX THIOB (B TOM YHCIIE
Ha MPOLIEHTHI, JOJIM U YacTH, Ha JABUXEHHUE, padoTy, CTOUMOCTH
TOBAapOB W YCIYyTr, HAJOTH, 3aJayd U3 O0JIACTH YIpaBJICHUS
IMTUYHBIMH U CEMEHHBIMH (PUHAHCAMM); COCTAaBJISATh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMbI II0 YCIOBHIO 3aJauH,
MCCIIEI0BATh IIOJIyYEHHOE pelieHne u OIICHUBATH
[PaBI0NOI00HOCTH PE3yJIbTAaTOB;

*ymemv onepuposamv NOHAMUAMU. OnpeodeNeHue, aKCUoOMd,
meopema, credcmeue, C80UCMB0, NPUSHAK, O0O0KA3AMENbCMB0,
pasHOCUIbHBIE  (POPMYIUPOBKU,  yMemb  (QOPMYIUpo8ams
0Opamuoe U NPOMUBONONONHCHOE YMBEPHCOeHUe, NPUBOOUND
npumepbl u KOHmMpnpumepbl, UCNOIbL3068aMb  Memoo
MameMamu4eckol — UHOYVKYuu,  nposooums  00KA3amelbHble|
paccyxcoeHus npu  peweHuu 3a0ay, OYEeHUBAmv JA0SUUECK)IO
NpPABUILHOCMb PACCYIHCOCHULL,

- *ymemo c80000HO onepuposams NOHAMUAMU
nocrnedosamenvHocmy, apughmemuueckast npoepeccusi,
ceomempuieckas, — npocpeccus, — 0OeckoHeuHo — yowisalowasn
ceomempuieckast npoepeccusi; ymemo 3a0asamo
nociedosamenbHOCMU, 8 MOM YUCIe ¢ NOMOUWbBIO PEKYPPEHMHbLX|
hopmyn;

- *ymems gulOUpamMb NOOX00AWUL MemoO OJIsl peuleHus: 3a0adu,
NOHUMAHUE 3HAYUMOCIU MAMEMAMUKY 8 U3VUEeHUU NPUPOOHBIX U]
00U eCMBEHHbIX NPOYECcCO8 U ABNEeHUll, YMemb pPACHnO3HABAMb
nposeneHue 3aKOHO8 MameMamuku 6 UCKYCCmee, yMemb
pUBOOUMb NPUMEPLl MAMEMAMUYECKUX OMKPLIMULL POCCULICKOT]
U MUPOBOU MAMEMAMUYECKOU HAYKU
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Ha3HAYCHHUEM;
- TOTOBHOCTh K TYMaHHUTAapHON U BOJIOHTEPCKOM
EeATEIIbHOCTH;

[aTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW TI'paKTAHCKON
MJCHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY|
HapO/dy, YyBCTBa OTBETCTBEHHOCTHU niepe PoauHoi,
COPJIOCTH 3a CBOM Kpaid, cBOr0 Poauny, CBOil SA3BIK U
KYJIbTYDY, MPOLLIOE u HACTOSIIIEE
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  HIPHUPOAHOMY|
HAcJICUI0, NaMIATHUKaM, TpaaulusIM HapoJOB
Poccuu, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- uzeiHass yOeXAeHHOCTh, TOTOBHOCTh K CITY>KEHHUIO
u 3amure OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyas0y;

OCBOCHHBIE  OOYYAIOIIUMHCS  MEXIPEIMETHBIE
MOHITUSI W YHUBEPCAIbHBIE YyueOHbIE JeHCTBUS

(perysaTUBHBIE, [03HAaBaTEJIbHBIE,
KOMMYHHKATHBHBIC);
- CIIOCOOHOCTH nx HUCTIOJIB30BAHMS B

[O3HABAaTEJIbBHOM M COLMAJIBbHOM  IPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U]
OCYILECTBIICHUIO yueOHO NESATENBHOCTH,
OpraHu3alii  y4eOHOro  COTpyAHHMYECTBA  C
Me1arornyeckuMyu pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acTUI0O B IIOCTPOCHHHM  WHAMBHUAYAJIbHOM
00pa30BaTeNbHON TPAEKTOPHH;

- OBJIaJICHUE HaBbIKAMH y4eOHO-

22




MCCIIEI0BATENILCKOM, POEKTHON U COLMAJIbHOM
esTeTbHOCTH

OK 07. ConelicTBOBATH|
COXpaHEHUIO OKpY>Karolen
Cpenbl, pecypcocOepexeHuIo,

PG (HEeKTHBHO JCWCTBOBATH B
UPC3BBIYANHBIX CHTYAIUSX.

HE NPUHUMATH JCHCTBUS, TNPUHOCSIIIUE Bpel
OKPYXaroIIEeH Cpeac;

yMETb  NPOTHO3UPOBATH  HEOJIArONpUSTHBIC
OKOJIOTMYCCKUE TIOCICACTBUA NTPCANPUHHUMACMBIX
eiiCTBUI, IPeIOTBpALATh UX;

- paCliMpPUThb OIIBIT ACATCIbHOCTHU 9KOJIOTHYECKOH|
HAIIPaBICHHOCTH;

- pa3pabaThiBaTh IUIAH PEHICHHS MPOOJIEMBI C
YIETOM aHalu3a HWMEIOLIUXCS MaTepHalbHBIX U
HEMaTEpHAIbHBIX PECYPCOB;

OCYIIECTBIISITh  IIETICHANPABICHHBIA  TOUCK
[epeHoca CpeAcTB M croco0OB  JIEWCTBUA B
MpodeccCuoHaNbHYIO CPEery;

- YMCTb ICPCHOCHUTL 3HAHUA B IMO3HABATCIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEICATEIbHOCTH;

- HIpciaraTb HOBBLIC NPOCKTHI, OUCHHUBATL HACU C
MMO3ULIMA HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKOMN
BHAYMMOCTH;

JlaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCHUTH
KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBATD|

yYMETh ONEPHPOBaTh MOHATHUAMHU: (YHKIUS, HETpepbhIBHAS
(dyHKUMSA, TPOU3BOAHAS,  IepBOOOpasHasi,  OIpeeICHHBIN
MHTErpajl; yMeThb HAaXOAUTh IPOU3BOJIHBIC  DJIEMEHTAPHBIX|
(YHKIMH, MCIIONIB3YSl CIIPAaBOYHBIE MAaTepHajbl; MCCIEA0BaTh B
NpoCTeHIMX Cciay4asX (yHKIMM HAa MOHOTOHHOCTb, HAaXOIMTH
HanOONbIINE W HAMMEHBIIME 3HAueHWs (YHKIHHA; CTPOUTH
rpaguku ~ MHOTOWICHOB C  KCIOJb30BaHHEM  amIapara)
MaTeMaTHYECKOTO aHAJIW3a; MPHUMEHSATh IPOU3BOAHYIO TIIpH|
peluieHuH  3aJad = Ha  JIBIDKCHME;  pellaTh  MPaKTHUKO-
OpUEHTHPOBAaHHBIE 3a7adydl Ha HaWOOJbIINE ¥ HAUMEHBIINE
3HAYCHHS, Ha HAXOXKJICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

- YMETh ONEpUpPOBATh MOHATUSMH: IBH)KEHHE B IPOCTPAHCTBE,
0J00HBIe (DUTYpPBI B NMPOCTPAHCTBE; HMCIOJIB30BaTh OTHOILICHHUE
rioniaied MOBEPXHOCTEH M 00BEMOB NOJOOHBIX GUIYp MpH
[PEeLLICHUH 3a]a4;

- YMETh BBIYHCISTH T€OMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
rI01ab, 00BEM, TUIOIIAAb MOBEPXHOCTH ), UCHIOJb3YsI U3YUEHHbBIE
(hOPMYJITBI U METOIBI

COOTBECTCTBUC PC3YJIbTATOB LCJIAM
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2. CTpyKTypa H coaepxkaHue o0ueo0pa3oBaTeIbHOM IUCIHUILIMHBI

2.1. O0beM TUCHUIIMHBI U BU/bI Y4e0HOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 322
B T.4.

OcHoOBHOe coiep:KkaHue 312
TeopeTudeckoe o0ydeHue 156
MPAKTUYECKHUE 3aHITUS 74
IIpodeccuoHaIbHO-OPEHTHUPOBAHHOE  cojep:KaHMe  (cojep:KaHHe 82
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TeopeTudeckoe o0ydeHue

MPAKTUYECKHUE 3aHITUS 82
NuauBuayaabHbIi NPOEKT (0a/nem)™™ HET
KouncyabTanus 2
IIpome:xxyTouHast arrecTauus (3K3amen) 8

24




2.2. TemaTn4ecKkui IJIaH U codepiKaHuEe NUCHUIIJTHHDBI

Conep:xanue yueOHOro MaTtepuasia (0CHOBHOE H PO ecCHOHAIBHO-

HanmenoBanmue pa3jiesioB . | Oobem dopmupyemMble
o Tem OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4ACOB S —
MOAYJb (IPH HAJIMYMH)
1 2 3 4

Ocnosnoe cooeprcanue

Pasnen 1. IloBTopenme 16

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIBI

Tema 1.1 Coneprxkanue ydeOHOro Marepuana

Lenb u 3anaum | Llenp u 3aaun MaTeMaTHKU MPU OCBOSHUU CIIEIUATIBLHOCTH.

MaTeMaTUKH npy | bazoBele 3HAaHMA W yMEHUA MO MaTeMaTHKe B NpOo(dEecCHOHAIbHOW U B

OCBOCHUU CIELUUAIBHOCTH. | IOBCEIHCBHOM JCATCIILHOCTH.

Yucna v BBIYUCICHUS JleficTBusT  HAJ  TOJOXKUTEITBHBIMH WM OTPULIATENIHBIMH  YHUCIAMHU, C
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU. OK 01, OK 02, OK
JleiicTBuUs cO cTeneHsIMHU, (POPMYJIIBI COKPAIIEHHOTO YMHOXKECHHS 03, OK 04, OK 05,
KoMmOnHMpOBaHHOE 3aHSTHE 3 OK 06

Tema 1.2 Coneprxkanne ydeOHOT0 MaTepurana

IIpouenTHelie BelYMCIaeHUS. | [IpocThie  MPOIEHTHI, pa3Hble CIOCOOBI WX BBIYUCIEHUA. JIMHElHEbIE,

YpaBHEHUS ¥ HEPABEHCTBA | KBaJIpaTHbIE, IPOOHO-JINHEHHbIE YpaBHEHHS U HEPAaBEHCTBA
KomOnHupoBanHoOe 3aHATHE 3

Tema 1.3. Ilpogpeccuonanvho-opuenmuposannoe cooepricanue (cooepircanue

[IpouileHTHBIE BBIYMCICHUS | RPUKIAOHO20 MOOYIA)

B npopeccuoHanbHbIX | [IpocThie W CIOXHBIC  MPOUEHTHL.  [IpOIEHTHBIC  BBIYMCIACHHS B

3aJadax po¢eCCHOHAIBHBIX 3a71a9ax
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HpaKTI/I‘-IeCKOC 3aHATUC

Tema 1.4 Coneprxkanue yuyeOHOT0 MaTepurasia
Pemienune 3amau. Bxoanoii | Beruncienus u mnpeoOpa3zoBaHus. YpaBHEHHMS M HepaBeHCTBA. ['eomerpust Ha
KOHTPOJIb IIJIOCKOCTH
KoMOuHMpOBaHHOE 3aHATHE 2
KontponbHas pabora 2
Pasnen 2 Ilpsimbie u 30
ILUIOCKOCTH B
NPOCTPaHCTBeE.
Koopannatsl 1 BeKTOPbI
B IIPOCTPAHCTBE
Tema  2.1.  OcHoBubie | Conepxkanue yueOHOTO MaTepuaia
noHATHA  crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, ILIOCKOCTb,
Pacnonoxxenue npsAMBIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI — cTepeoMmeTpuu. Ilepecekaromuecs,
IJIOCKOCTEHN napajyieJbHblE W CKPEIIMBAIOLIMECS TpsMbIe. YTOI MEXAYy HIpsIMbIMU B
npoctpanctBe. [lepneHauKkyaspHoCTh NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE OK 01, OK 03,
urypbr OK 04, OK 07
KomOunupoBanHoe 3aHsTHE 4
Tema 2.2. [TapannensHocts | Conepikanue yueOHOTO MaTepuaia
MPSIMBIX, IpsIMOH u | [lapannensHble npsiMas U 11ockocThb. Onpenenenue. [lpusnak. CBolicTaa.
IJIOCKOCTH, IJIOCKOCTEMN [TapannensHbie miuockoctu. Onpenenenue. [Ipuznak. CpoiicTsa.
Terparap u ero snementsl. [lapamnenenunen um ero snemeHThl. CBOiCTBa
MIPOTUBOMNOJOXKHBIX TpaHed W JauaroHaied mnapamwienenunena. lloctpoenue
OCHOBHBIX C€YEHUI
KomOunupoBanHoe 3aHsATHE 4

Tema 2.3.

Copepxanne yueOHOTO MaTepHana
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[lepnenauKyIsIpHOCTD
HPSAMBIX, IPSIMO u

IIOCKOCTH, TNIOCKOCTEH

[Iepnenpukynsapusle npsMsele. [lapamuienbHble IpsMbIEe, NEPIEHIUKYISIPHBIE K
IJI0CKOCTH. [IpHU3HaK nepneHuKyIsspHOCTH MPSMOH U INIOCKOCTH

Komb6unupoBanHoe 3ansrue

Tema 2.4. Ilepnenaukysap
U HakioHHas. Teopema o
TpeX MepreHIUKYIIpax

Copepxanue yueOHOro MaTepuana

Ilepnennukynsp u HakiaoHHas. Teopema O Tpex NEpPHEHIAUKYJApax. YToiu
MEX]y IPSIMOM U IIOCKOCTBIO.
VYron mexay miockocTsamu. [leprnenankynspHble MI0CKOCTH.

Paccrosinus B IMPOCTPAHCTBEC

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.5. Koopaunatsl u
BEKTOPHI B TIPOCTPAHCTBE

Conepkanue y4eOHOro MaTepHuaia

JlexapToBbl KOOPAMHATHI B IpocTpaHCTBE. BekTopkl B npoctpancTse. CiioxeHue

U BBIUMTAHHE BEKTOPOB. YMHOKEHHME BeKTopa Ha uyucio. CkamsipHoe
Mpou3BeieHrne BeKTopoB. [Ipocreiiiue 3agaun B KOOpAMHATAX
Komb6unnpoBanHoe 3aHsTHe
Tema 2.6. Ilpsmeie wu | IIpogheccuonanvno-opuenmuposannoe cooepricanue (cooepircanue
MJIOCKOCTH B | HPUKIAOHO020 MOOY]151)

MPAKTUYCCKUX 3aaavdax

B3aumHoe pacnoniokeHue npsMbeIX B mpocTpaHncTse. [lapannenbHOCTh npsMoi 1
IJIOCKOCTH, MapajuleIbHOCTh IUIOCKOCTEH, MEepHEeHANKYJISIPHOCTh IUIOCKOCTEH.
PacrnionokeHune mpsMBIX M IJIOCKOCTEH B OKpy’KarolleM Mupe (Ipupoie,
apXUTEKTYype, TEXHUKE). PelieHne npakTHKO-OpUEeHTUPOBAHHBIX 3a7a4

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 2.7 Pemenne 3anau.
[IpsMble ¥  IUIOCKOCTH,
KOOPJMHATHl U BEKTOPHI B

IPOCTPAHCTBE

Conepxkanue yueOHOro MaTepHania

PacnonoxeHne npsMbIX U IIIOCKOCTEN B TpocTpaHCTBe. [lepnenuKyaspHOCT U

MapajuIeIbHOCTh  MPSIMBIX M IJIOCKOCTEH. JlekapTOBbI

IMPOCTPAHCTBC. BeKTopBI B MIPOCTPAHCTBC. CrnoxxeHHe W BBIYHUTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHCJIO. KOOp,Z[I/IHaTBI BCKTOpa

KOOpAWHATBI B
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KoMOuHMpOBaHHOE 3aHATHE

Kourposnbhast pabora 2
Paznen 3. OCHOBBI 30
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHkuun
Tema 3.1 Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpudeckue Pamuannas wmepa yria. [loBopoT TOYKM BOKpPYr Hadajga KOOPAMHAT.
(GyHKumMM npou3BoabHOrO | OnpenencHue CHHycCa, KOCHHYCa, TAaHICHCa M KOTAaHIreHca. 3HAKH CHHYcCa,
yria, 4ucia KOCHHYCa, TaHT€HCa M KOTaHreHca [0 YETBEPTAM. 3aBUCHUMOCTb MEXIY
CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJIHOTO U TOI'0 K€ yIJia
KomOunupoBanHoe 3aHsTHE 4
Tema 3.2 OcHoBubie | Conepkanue yueOHOTO MaTepraia
TPUTOHOMETPHUYECKHE Tpuronomerpuueckue TOX/IECTBA. ITpeoOpazoBanus IPOCTEHIINX OK 01, OK 02, OK
TOKJECTBA TPUTOHOMETPUUYECKUX BbIpaXkeHUH. CHHYyC, KOCHHYC, TaHI€HC M KOTAHI€HC 03, OK 04, OK 05
YIJIOB 0L U - O
KomOunupoBaHHoe 3aHATHE 4
Tewma 3.3 Coneprxanne ydeOHOT0 MaTepuana
Tpuronomerpuyeckue O6macth onpeneneHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUECKUX (YHKIIUMA.
(GyHKIMH, X CBOMCTBAa M | UETHOCTh, HEYETHOCTh, IMEPHOJAUYHOCTh TPUTOHOMETPUYCCKUX (DYHKIHUH.
rpaduxu CaoiictBa u rpaduku GyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg x. CxxaTtue u
pacTshkeHue TpaguKoB TPUTOHOMETPUYECKHX (PYHKIUH.
IIpeoOpaszoBanue rpauKoB TPUTOHOMETPUUYECKUX (PYHKIUI
KombOunnpoBanHoe 3aHsTHe 4
Tema 3.4  O6parnbie | Conepkanue ydeOHOTo MaTeprana
TPUTOHOMETPUYECKHUE OO6patHble TpUuroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa u rpaguky.
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byHKIIT KomOunupoBanHoe 3aHsTue 9
Tema 3.5 Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpuveckue VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHUA U HCPABECHCTBA

Pemenne TpUrOHOMETPUYECKHX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHMsI, CBOJAIIMECS K KBaApaTHBIM., peLIacMbIe
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

KoMOuHMpOBaHHOE 3aHATHE 4
Tema 3.6 Pemenne 3anmau. | Copepikanue yaeOHOTO MaTepuana
OcnoBbl  Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUUYECKHX BBIpa)KEHUI. Pemmenue
Tpuronomerpudeckue TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB B TOM YHUCIIE C HCIIOJIb30BaHUEM
byHKIIUN CBOMCTB (pyHKLIMI
KomOunupoBanHoe 3aHsTue.
KonTponbHas padbota 9
Paznen 4. IlpousBoaHas 60
71 nepsoodpasHasi
(pyHxuun
Tema 4.1 ITonsarue | Conepxanue yueOHOro MaTepuasa
npounsBoaHou. @opmynsl U | [Tpupamenue aprymenta. Ilpupamenue ¢yHkumu. 3ajnaud, OpPUBOJAIINE K
npaBuia MOHATHIO MPOM3BOAHOMN. OmpenencHue MPOU3BOJHOW. AJTOPUTM OTBICKaHMS OK 01, OK 03, OK
b depeHIIMPOBaHUS npou3BoiHON. @opmyiel quddepenuuponanus. [Ipasuna quddepeHunpoBanus 04, OK 06, OK 07
KomOnHupoBanHoe 3aHsTHE 6
Tema 4.2 Tlonsarue o | CoxepikaHue yueOHOTo MaTepuana

HENPEPHIBHOCTH (DYHKIHH.
MeTton nHTEPBAJIOB

[Tonsitue HemnpepbiBHOW (yHkuuu. CBolicTBa HempepblBHON (QyHKIUH. CBS3b
MEXJIy HENpepbIBHOCThIO M U depeHINpyeMOCThI0 (YHKIMU B TOYKE.
ANTOpUTM pELIEHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB
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KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3

['eomeTpuyeckuii u
buznueckuit CMBICTT
MIPOU3BOJHOMN

Conepxkanue y4eOHOro MaTepHuaia

['eomeTpuyeckuii CMBICT TPOW3BOAHOW (YHKIMH — YIJIOBOM Kod(hHIHEHT
KacaTelbHOU K rpaduky (yHKIMH B TOUKE. Y paBHEHUE KacaTelbHOU K rpaduky
GyHKIUU. AJNTOPUTM COCTaBIICHUS ypaBHEHHS KacaTelbHOM K rpaduxy

byukuun y=f(X)

KomOunupoBanHoe 3aHsTHE 4
Tema 4.4 MonotonHnocts | Conepkanue yueOHOTO MaTepraia
GYHKITUH. Touxu | Bo3pacranue u yObIBaHHE (PYHKIMH, COOTBETCTBHE BO3pACTaHHs M YOBIBAHHSI
JKCTpeMyMa GyHKIUU 3HAKy MPOU3BOAHOW. 3a7aud HA MAaKCUMyM M MHUHUMYM. AJTOPUTM
UCCIe0BaHus (PYHKIIMH U IOCTPOCHHUS ee Tpaduka ¢ MOMOIIBIO MPOU3BOIHOM
KomOunupoBanHoe 3aHsTHE 4
Tema 4.5 HWccnenosanne | Conepikanue yueOHOTO MaTepraia
GYyHKIMIT W [OCTpOEHHE
HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'paUKOB
rpadukoB
KomM0uHMpoBaHHOE 3aHsTHE 4
Tema 4.6 Haubonbuiee u | Comepikanue yueOHOTO MaTepuaia
HauMEHbIIIee 3Ha4yeHus | HaxoxaeHne HanOOJbIIEro M HaUMEHbIIEro 3HaYyeHUH (YHKIMH, MOCTpOEHHUE
byHKIIUN rpadUKOB ¢ UCTIOIB30BaHUEM amiapaTa MaTeMaTHYECKOTO aHAIH3a
KomM0uHMpoBaHHOE 3aHsTHE 4
Tema 4.7 Haxoxnenue | Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooepircanue
ONTUMAJIBHOTO PE3yibTaTa | RPUKIAOHO20 MOOYIA)
C TOMOIIBLIO IPOU3BOAHON | HammeHbliee u HanOosblee 3HaYeHUe QyHKIUN
B [IPAKTUYECKUX 3aJadax [IpakTudeckoe 3aHaTue 16

Tema 4.8 IlepBooOpaznas

GyHKIIH.
HaXO0XK/IEHUs

[IpaBuia

Conepxkanue yueOHOro MaTepHaia

O3HakOMJIEHHE C TIOHSTHEM MHTErpaia u nepBooOpasHoil s pyHkuu y=f(x).
Pemenne 3amay Ha CBsI3b MEPBOOOpPA3HON M €€ MPOU3BOIHOM, BBIYHCIICHHE
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epBOOOPA3HBIX

nepBooOpazHoit ans maHHoW (ynkumu. Tabnwma dopmyn Uisi HaAXOXKACHHS
nepBooOpa3HbIX. M3yueHue npasuiia BEIUMCIEHUS IEPBOOOPa3HOM

KomOunupoBaHHOE 3aHATHE 4
Tema 49 [Tnomane | Coxeprkanue yaeOHOTO MaTepraia
KPUBOJMHEHHOMN 3ajaun, NPUBOJAIINE K MOHITHIO ONPEIECICHHOIO MHTErpaja — O BBIYMCICHUU
Tpaneuunu. @opmyiia | ruom@aau KPUBOJIMHEHHON Tpanenuu. [loHsTHe oOmnpenenéHHOro HHTErpasa.
Hetorona — JleiiOauma I'eomeTprueckuil U (u3NYECKUN CMBICI OIpENEIeHHOro uHTerpana. @opmyna
Hrrorona — Jleitbaua.
Pemenne 3amad Ha NpUMEHEHHWE WHTETpajia Ui BBIYHACICHUS (DU3MUYECKHX
BEJIMYUH U IUIOLIa1eH
KomOuHMpOBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3anau. | Conepkanue yueOHOTo MaTepuaia
IIpousBoaHas u | @opmynsl u mnpaBwia auddepenumpoBanus. MccnemoBanwe (yHKIHMA €
nepBooOpa3Has GyHKLIUHU. | MOMOIIBIO TPOU3BOAHON. Hanbosbiiiee 1 HauMeHbIIee 3HaUeHUS (PYHKITHH.
Brruucnenue neppoo6pasznoii. [lpumenenne nepBoodbpa3Hoit
Komb6uHMpoBaHHOE 3aHsATHE
KonTponbnas pabota 8
Pa3znen 5. 60
MHOrorpaHHUKd M Teja
BpallleHUus
Tema 5.1 [Tpusma, | Coneprkanue yueOHOro MaTepuasa OIIiOl’ OII<< 04,
napajuiejenumnes, KyO, | [Ipu3ma (HakJIOHHas, MpsiMasi, TIpaBHIbHAsH) U €€ dieMeHThl. [lapasuienenumne. OK 06, OK 07
nMpaMuJa U X CeYEHUs CgoiicTBa npsimoyronsHoro napauienenunena. Ky6. [Tupamuna u e€ sneMeHTHI.
[IpaBunbpHas nupamuia
KomOnHupoBanHoOE 3aHsATHE 8

Tema 5.2 IlpaBunbHbIC

Coneprxanne yu4eOHOT0 MaTepurana
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MHOTI'OT'paHHUKH B JXU3HU

[Tmomane KOMOWHALUY

MHOTOTPaHHUKOB. BBIUUCIICEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (Guryp (p€opa,

IIOBEPXHOCTH  MHOIOrpaHHMKOB. [Ipocreimme

nuaroHaiu, yrisl). [IpaBuiibHble MHOTOIpaHHUKH

KomOuHMpoBaHHOE 3aHATHE 8

Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepoicanue

HunmuHap, KOHyC, IIap U | RPUKIAOHO20 MOOY]IA)

UX CEYCHUS Humnap, xonyc, cpepa u map. OCHOBHBIE CBOMCTBa HPSIMOTO KpPYrOBOTO
LWIMHIpa, NPSMOT0 KpPYroBoro KoHyca. l3o0pakeHue Ten BpalleHUs Ha
mwiockoctu. IlpeacraBnenue o006 yceu€HHOM KoHyce. CedeHusi KoOHyca
(mapannenbHOE OCHOBAHUIO M IPOXOJISIIEe Yepe3 BEPIINHY ), CEUSHHUSI IIMIINHIPA
(mapannenbHO M MEPIEHIUKYIISIPHO OCH), CEUEHUsX mapa. Pa3BépTka muimMHapa
U KOHYca
[IpakTHueckoe 3aHsATHE 12

Tema 5.4 O6vembl u | Comepikanue ydeOHOro Matepuania

IUIOINAZAM  TOBEPXHOCTEN | OObeM mpsimoyronpHOro napamienenunena. Oovem kyba. OObeMBI TpsSMOi

Ten npu3Mbl U IIHHAPA. OO6beMbl mupaMuabl U KoHyca. O0beM 1mapa
KomOnHupoBanHoe 3aHATHE 8

Tema 5.5 [Ipumeps | Ilpogheccuonanvno-opuenmupoeannoe cooepricanue (cooepircanue

CUMMETpUI B IPO(ECCUU | HPUKAAOHO20 MOOY/5)

[ToHATHE O CUMMETpPUU B MPOCTPAHCTBE (LIEHTpalibHAasl, OCEeBasl, 3€pKaJIbHAs).
O06o01ieHne npeACcTaBIeHUH O MPaBHIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO,
OKTa3JIp, JOJIEKAdP, UKOCADIP).

ITpumepsl cummeTpuii B mpodeccun

[MpakTHYecKoe 3aHsTHE 12

Tema 5.6 Pemenue 3amau.
MHoOrorpaHHvMkKr M Tena

Conepxkanue yuaeOHOro MaTepHaia

OO0beMbl U rmjiaonraan MmoBEPXHOCTH MHOTOT'PAHHUKOB U TCJI BpallICHUA
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BpaleHus KoMOuHMpOBaHHOE 3aHATHE 8
KonTposbHast padora 4

Pasznea 6. Cremenum u 84

KOPHH. Crenennas,

MOKa3aTe/JbHasA U

Jorapupmmuyeckasi

GyHkumnu

Tema 6.1  Crenennas | Conepkanue yueOHOTO MaTepraia

GyHkuus, ee CBOWCTBA. | [TonsTHEe KOpHSl N-OW CTENEHHU W3 ACHCTBUTEIBHOrO uuciia. OyHKUUH Y = Vx

[IpeoGpasoBanue ux cBoiictBa u rpaduku. CBoiicTBa KOpHsA n-od crteneHu. [IpeoOpazoBaHue

BBIPAKCHUI C KOPHSIMH N- HUpPallMOHAJIBHBIX BBIPAYKEHUI

Ol CTeNeHH KomOuHHMpoBaHHOE 3aHATHE 8

Tema 6.2 CaoiictBa | Coneprxanue y4eOHOTO MaTepualia

CTETIIEHW C palUOHANLHBIM | [[OHATHE CTENeHH C palnuoOHaNbHBIM Moka3zareneM. CreneHHble (QYHKLUUHU, HX OK 01, OK 02, OK

u JNEHCTBUTEIIBHBIM | CBOMCTBA U TpauKu 03, OK 05, OK 07

MOKa3aTeJIsIMU KomMb6uHMpoBanHoe 3aHsATHE 8

Tema 6.3 Pemenune | Conepxanue yueOHOro MaTepuana

MPPALIMOHATIbHBIX PaBHOCHIIBHOCTD MPpPALIMOHATIBHBIX YPaBHEHUN. METOIbI UX PEIICHUS

yYpaBHEHUH KomOuHupoBaHHOE 3aHATHE 8

Tema 6.4 Iloka3zarenbHas | ComepikaHue ydeOHOro MaTepuania

¢GyHkuus, ee cBoicTBa. | CTeneHb ¢ MPOM3BOJBHBIM JCHCTBUTENBHBIM MOKa3zateneMm. OnpejeneHue

[loka3zaTenbHbie MoKa3zaTreabHOW (YHKIIMM W €€ CBOHCTBAa. 3HAKOMCTBO C MPUMEHEHHEM

YPaBHEHHU U HEPABEHCTBA | MOKa3aTeNbHOM (yHKIMU. PerneHne moka3aTenbHBIX YPaBHEHHH METOJOM
YpaBHUBAaHUS  [OKa3aTeJe, METOJOM BBEJIEHHUS HOBOM  IEpPEMEHHOM,
(hyHKIMOHATBEHO-TpaQUIECKUM METOIOM. Perenne mokazareabHbIX HEPAaBEHCTB
KomOnHupoBanHoOE 3aHsATHE 8

Tema 6.5  Jlorapudm

Coneprxanne yu4eOHOT0 MaTepurana
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qucia. Caoiicta | Jlorapudm uncna. Coiicta sorapudgmon. Onepanus JorapugMupoBaHUs
JorapugpmoB KomOunupoBanHoe 3aHsTue 8
Tema 6.6 | Conmeprkanue yueOHOT0O MaTepHasa
Jlorapudpmuueckas Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. lloHatue morapudmuyeckoro
(GyHKUMSA, ee CBOWCTBA. | ypaBHeHus. Ormepanusi NOTCHUUPOBaHUS. TpH OCHOBHBIX METOJA PpEIICHHS
Jlorapugmuueckue Jorapu(MHUUECKUX  YpaBHEHHWH:  (QYHKUMOHAIBHO-TPaQUYECKHl,  METOA
YpaBHEHUs, HEPABEHCTBA MOTEHIIMPOBAHUs, METOJ| BBEICHUS HOBOW NepeMmeHHoW. Jlorapupmuueckue
HEpaBEHCTBA
KomOunupoBanHoe 3aHsTHE 16
Tema 6.7 Jlorapudmser B | Ilpogheccuonanvno-opuenmuposannoe cooepirrcanue (cooepoicanue
HOPUPOJIE U TEXHUKE RPUKTIAOHO20 MOOY/1A)
[Tpumenenne norapudma. Jlorapupmuueckas crnupans B mpupone. Ee
MaTeMaTHYECKUE CBOMCTBA
[IpakTryeckoe 3aHsATHE 40
Tema 6.8 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana
Crenennas, CrenenHas, oka3aTelibHas U jJorapugmuueckas GyHkiun. Pemenue ypaBHeHui
noKaszarejbHas 1 | KoMOMHMPOBAaHHOE 3aHATHE
norapupmMuvecKas KontponbHas padota 4
byHKIMHA
Paznen 7. DiieMeHTHI 32
Teopuu BepOﬂTTOCTeI/I u OK 02, OK 03, OK 05
MaTeMaTH4eCKoM
CTATHCTHKHU
Tema 7.1 CoOsiTue, | Conepxanue yueOHOrO MaTepuasia
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BEPOSITHOCTD COOBITHSI.

CnoxxeHue M yMHOXEHHE

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTU CYMMBbI
COOBITHI. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMBIC W HE3ABUCUMBIC COOBITHS.

BEPOSITHOCTEN Teopembl 0 BEepOATHOCTH NMPOU3BECHHS COOBITUI
KomOuHMpoBaHHOE 3aHATHE 8
Tema 7.2 BeposatHocts B | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepoicanue
npohecCuOHATBHBIX NPUKIIAOHO20 MOOY/51)
3a/a4ax OTtHocuTeNnbHAsI YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTUYECKOE
ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
[IpakTryeckoe 3aHsATHE 8
Tema 7.3 Huckpernas | Conep:xkanue yueOHOTO MaTepuaia
ciyvaiiHas BeIWYMHA, | Buapl ciyvaiiHpix BenuuuH. OnpeneneHue NUCKPETHOW CIly4ailHOM BEJTWYUHBI.
3aKOH €€ pacIpe/eeHUs 3aKOH pachpenelieHus TUCKPETHOW ciay4yailHOW BenuuuHbl. Ee 4ucioBble
XapaKTePUCTUKU
KomOnHupoBanHoe 3aHATHE 8
Tema 7.4 3anaun | CozmeprkaHue yueOHOTo MaTepuana
MaTeMaTHYECKON [lepBuynas 0oOpaOoTKa CTATMCTUYECKUX JAHHBIX. UHUCIIOBBIE XapaKTEPUCTUKU
CTaTUCTHKH. (cpennee apudmermueckoe, MeaMaHa, pasMmax, aucnepcus). PabGora ¢
TabnuiamMu, rpaduKaMu, AMarpaMMaMu
KomOnnupoBanHoe 3aHATHE 6
Tema 7.5  DOnementsl | Buasl  coObiTHii, BeposiTHOCTH  coObITHH. CloXeHHMe U YMHOXKEHHE
TEOpUU BEPOSITHOCTEH U | BeposTHOCTeW. JlMCKpeTHas ciydyaiiHash BEJIMYMHA, 3aKOH €€ PacIpeleleHHUs.
MaTeMaTHYECKON 3azaun MaTeMaTU4eCKONW CTaTUCTHUKH.
CTaTUCTUKH KonrtponsHas pabora 4
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 8
Bcero: ‘ 322
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3. YCJIOBUA PEAJIU3ALIUN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

3.1. Tpe60oBaHMA K MUHUMa/JIbHOMY MaTepHa/IbHO-TEXHUYECKOMY
ob6ecre4yeHuIo

KaOuneTr ecrecTBEeHHOHAYYHBIX AUCHUILUINH, aya. 305

Pabouee mecto npenoaBarens 1

ITocamounbix mect 54

Crenp 3

Jlocka yueOHas

Habop n3mepuTenbHbIX U YepTEKHBIX HHCTPYMEHTOB

[Tpoextrop Beng MWS50

Hoyt0yx Acer Aspire 3

Vnnuaurens HDMI curaama ORIENT VE045

Dkpan 11 mpoektopa Cactus Wallscreen CS-PSW-187x332

[Totonounoe kpernenne Kromax PROJECTOR-300

Ka6ens HDMI Buro HDMI 1.4

HoyTtOyxk

o

Gnu/Linux (Ubuntu)

OpenOffice

LibreOffice

Firefox

Acrobat Reader DC

Koncynbrant Ilntoc JoroBop 00 uHHPOPMAMOHHOW NOIIEPKKE OT
25.10.2019

7-Zip

3.2. UHpopmManMoOHHOE OoGecniedyeHrue 00y4YeHUs

[lepeyeHs pekoMeHJyeMbIX Yy4eOHbIX M3J4aHuW, HHTepHeT-

PecypcoB, AONOJTHUTE/IbHOU JIUTEPATYPHI



OcHoBHas JIMTepaTypa:

1. boromonos, H. B. Marematuka : y4eOHMK JUII  CPEIHETO
npodeccuonansHoro oopasosanus / H. B. boromonos, I1. M. Camoiinenko. — 5-¢
u3a., nepepad. u jgomn. — Mocksa : MznarensctBo FOpaiit, 2023. — 401 c. —
(ITpodeccuonanpuoe obpazosanue). — ISBN 978-5-534-07878-7. — Tekcr
anekTpoHHbI //  OOpa3zoBatenbHas tiatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/511565.

2. Kpewmep, H. Il. Marematuka st KoJuiekel : yuedHoe mocooue ass
CpeaHero po¢eCCUOHAIBHOTO oOpa3zoBaHus / H. III. Kpewmep,
O. I'. KoncrantunoBa, M. H. ®puaman ; nox penakmueit H. I1I. Kpemepa. — 12-¢
u3a., mepepad. m jgomn. — Mocksa : M3garensctBo FOpaiir, 2023. — 408 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-17852-4. — Texker
aneKTpoHHbI // OOpaszoBatenbHas 1wiatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/533850.

3. Marematuka : y4eOHUK JJisi  CpPEAHEro  MpOQECCHOHATBHOTO
obpazoBanus/ O.B. TarapuukoB [u ap.]; mnox  oOmed  penakiuein
O. B. TarapuukoBa. — MockBa : M3garensctBo FOpaiit, 2023. — 450 c. —

(ITpodeccuonanproe obpazosanue). — ISBN 978-5-9916-6372-4. — Teker
aneKTpoHHbI //  OOpaszoBatenbHas 1atdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512206.

4, Marematuka. IlpaktukyMm : yueOHOe mocoOue i CPEeaHEro
npodeccruonanbHoro oo6pasoBanus/ O. B. TarapaukoB [u np.]; mom oOmiei
penakuueit O. B. TarapuukoBa. — MockBa : MzparensctBo HOpaiit, 2023. —
285 c. — (IIpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-03146-1. —
Tekcr : anexktponHsbiid // O6pa3oBatenpHas miargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512207.

S. Munaves, B. C. MaremaTuka : y4eOHUK U MIPAKTUKYM JUIsSl CPETHETO
npodeccuonanbHoro  obpazosanus /  B. C. IlllumayeB; mox  pemakiuei

A. H. TuxonoBa. — 8-¢ u3n., nepepad. u qon. — Mocksa : M3narensctBo FOpaiiT,

2023. — 447 c.— (Ilpodeccuonanbuoe oOpazoBanue). — |ISBN 978-5-534-
37



13405-6. — TekcT : anexTpoHHbIl // Obpa3oBarenbHas miatdopma KOpaitt [caiT].
— URL.: https://urait.ru/bcode/511549.

6. boromonos, H. B. Marematuka. 3agaun ¢ pelieHUSIMU : y4eOHOE
nocobue a1 cpeanero npodeccuonanpHoro oopasosanms / H. B. boromomnos. —
2-¢ u3A., uchp. u pon. — Mocksa : U3marensctBo FOpaiit, 2023. — 755 c. —
(ITpodeccuonanpuoe obpazosanue). — ISBN 978-5-534-16211-0. — Teker
ANeKTpoHHbIN // OOpa3zoBatenbHas 1argopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530620.

7. ['ucun, B.b. Maremaruka. [lpaktukywm : ydeOHOe mocoOue st

cpeadero mnpodeccuonanbHoro o6OpazoBanusi/ B. b. I'mcun, H. L. Kpemep. —

Mocksa : WzmarensctBo [Opaiit, 2023. — 202 c.— (IIpodeccuonanpHOE
oOpazoBanue). — ISBN 978-5-9916-8846-8. — Tekct : 2JeKTpOHHBIN //
OO6pa3zoBartenbHas maTdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/513616.

8. Kyuep, T. Il. Maremaruka. TecTsl : yueOHOE mTocoOue JIsi CPEIHETO
npodeccuonansaoro obpaszosanmsi / T. I1. Kyuep. — 2-¢ u3m., uchnp. u gom. —
MockBa : UsnmarenbctBo IOpaiit, 2023.— 541c.— (IIpodeccuonanpHoOe
obOpaszoBanue). — ISBN 978-5-534-10555-1. — TekcT : O2JIEKTpOHHBIN //
OO6pa3zoBatenbHas matdopma IOpaiit [caiiT]. — URL:

https://urait.ru/bcode/512933.

HNHTepHeT-pecypcenl:
https://myschool.edu.ru

www.fcior.edu.ru (MHbopmalioHHbIE, TPEHUPOBOYHBIE U KOHTPOJbHBIE
MaTtepuaibl). www.schoolcollection.

edu.ru (Eaunas xosekuuu uugpoBbIX 00pa30BaTENbHBIX PECYPCOB).
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https://urait.ru/bcode/512933

4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

AUCIHUILIHHDBI

KoHTposib H ouleHKa pe3yabTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA 4CPC3 NUCHUIIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha ¢opMUpOBaHHE OOIMMX U MPO(EecCHOHANBHBIX KOMIIETEHIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpodeccnoHanbHas Pa3zgen/Tema THun oeHoYHBIX
KOMIIeTEeHI[H S MepONnpHsITHSI
OK 01. Bseibupats cmoco6sr | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
pelieHus 3amaud | o/c, 1.4. VYeTHbli onpoc
npodeCcCHOHAIbHON P2, Temn: 2.1, 2.2, 2.3, 2.4, | MaTeMaTUYECCKHIl JUKTAHT

ACATCIIBHOCTH IIPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

2.5,2.6 I1-o/c, 2.7

P 3, Tems 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 1I-
o/c,5.4,5.5,5.6

NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBneHue pe3ysbTaToB
IPAaKTUYECKUX paboT

3amura TBOpUECKUX paboT
3ammra  MHAMBUIYaJIbHBIX
MIPOEKTOB

KonTponbhas padota

P 6, Temnr 6.1, 6.2, 6.3, | Boimonnenue 3agaHuii  Ha
6.4,6.5,6.6,6.7II-o/c, 6.8 JK3aMeHe
OK 02. OcymectBaars nouck, | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

aHaIn3 u HUHTEPIPETALIHIO
uH(popMalui, HEOOXOIUMOM IS

BBITIOJTHCHU A 3aaaq

o/c, 1.4.
P 3, Temnt 3.1, 3.2, 3.3, 3.4,
3.5,36

YeTHBIN onpoc
MareMaTnyecKUil JUKTAHT
NunuBunyansHas

npodecCHOHAIbHON P 6, Tems1 6.1, 6.2, 6.3, 6.4, | camocTosiTenbHas paboTta
JIeSITENLHOCTH. 6.5,6.6,6.71I1I-o0/c, 6.8 [IpencraBnenue pe3yabTaToOB
P 7, Temst 7.1, 7.2 II-o/c, | mpakTU4YECKUX pabOT
73,74 3amuTa TBOPUYECKUX paboT
3amura WHIUBUAYTHHBIX
MPOEKTOB
KonTponbnas pabota
BrimonHenne 3amaHuili Ha
JK3aMCHE
OK 03. [InanupoBars u |P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

peann30BLIBATH COOCTBEHHOE
npoheccuoHaIbHOE U TUYHOCTHOE

pa3BUTHE.

o/c, 1.4.

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Teme1 4.1,4.2,4.3, 4.4,

YcTHBII onpoc
MaremaTndeckuii TUKTAHT
NunuBunyanpHas
camocTosiTeNbHas paboTa
IIpencrasnenue pe3yJsbTaToOB
NPAaKTUYECKUX paboT
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4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 6, Temsr 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7I1-0/c, 6.8

3amuTa TBOPUYECKHUX padoT
3amura
MIPOEKTOB

HWHAWBUAYAJIbHBIX

KonrponsHas pabora

P 7, Temsr 7.1, 7.2 II-o/c, | BrimonHenune 3amaHuii  Ha
73,74 JK3aMeHe
OK 04. Pa6orarp B xomtektuBe u | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

KOMaHJe, 3¢ PEeKTUBHO
B3aUMOJIEHCTBOBATh C KOJIJIETaMu,

PYKOBOJCTBOM, KJIUEHTAMH.

o/c, 1.4.

P2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 I1-0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

VYerHbli onpoc
MaremaTnyecKui JUKTaHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yJbTaTOB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX paboT

4.10 3amura VHJIUBU1yaJIbHBIX
P 5, Temnt 5.1, 5.2, 5.3 II- | npoekToB
o/c,5.4,5.5,5.6 KonTponbras pabora
Beimonnenue  3agaHuil  Ha
JK3aMCHE
OK 05. Ocywectsiars yctayto u | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

NMUCBbMCHHYIO KOMMYHHKAIIUIO Ha

TOCYAapCTBEHHOM  SI3BIKE c
y4eToM 0coOeHHOCTeH
COIIMAJIBHOTO W KYJBTYpPHOTO

KOHTCKCTA.

o/c, 1.4.

P 3, Temn: 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temnr 7.1, 7.2 II-o/c,
73,74

YcTHBIN onpoc
MaremaTu4ecKuii JUKTAHT
NunuBunyansHas
camocTosTelnbHas paboTa
[IpencraBnenue pe3yJbTaTOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
3amuTa WH]IMBUTy aTbHBIX
MIPOEKTOB

KonTponbnas pabota
Brimonnenue 3amaHuii Ha

OK3aMCHC

OK 06. IlposaBnsaTe rpaxaaHCKO-

MaTPUOTHIECKYIO MO3HIHIO,
JIEMOHCTPUPOBATH  OCO3HAHHOE
MOBEJICHHE Ha OCHOBE
TPaAUIIUOHHBIX

06H_IC‘-ICJ'IOBC‘-ICCKI/IX LICHHOCTEH.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Temer 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

TecTtupoBanue

YcTHBII onpoc
MaremaTndeckuii JTUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBnenue pe3ysbTaToOB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3aIIII/ITa I/IH)II/IBI/IJIyaJII)HI)IX
MIPOEKTOB

KontponbHas padota
BrimonHenne 3amaHuii Ha
DK3aMCHE
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OK 07. CopelicTBOBaTH
COXPaHECHHUIO OKpYKaroIen
Cpepl, pecypcocOepekeHuIo,
adheKkTHBHO  ACWCTBOBAaTH B

qp63BBIqaﬁHBIX CUTyalusx.

P2, Temn 2.1, 2.2,2.3, 2.4,
2.5,2.61I1-0/c, 2.7

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

VYerHbll onpoc
MaTteMaTH4eCKUM JUKTAHT
NunuBunyanpHas
CaMOCTOSITeNIbHAs paboTa
[IpencraBnenue pe3yJbTaToOB
MPaKTUYECKUX padoT

3ammTa TBOPYECKUX pabOT
3amuTa WH]IMBUIyaTbHBIX
MIPOEKTOB

KonrponsHas pabora

BrinmosiHenue 3agaHuii  Ha
nuddepeHIpOBaHHOM
3ayeTe
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