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Pabouas mporpamma o0meoOpa3oBaTeNbHON AUCHUIUIMHBL «MaTeMmaTtuka» pa3paboTaHa Ha
OCHOBE MPUMEPHOI pabouel mporpaMMbl 00111€00pa30BATEIHFHON TUCIUIITUHBI «MaTteMaTukay,
pexomenoBanHoii ®I'bOY AIIO MPIIO,2022 r.; B cootBercTBUU ¢ PI'OC COO (yTBepkaeH
npukazoM MunoOpHayku Poccum ot 17.05.2012 1. Ne413 (c u3MEHEHHUSIMU M JOTOIHEHUSMH)
«O0 yTBepx)aeHUU (enepaTbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOTO CTaHIAPTa CPEIHEro
obmero o6pa3oBaHus», mpuka3 Munuctepcra npocsemenus PO ot 12 aBrycra 2022 r. N 732);
¢ Konmenmwmeit  mpenojgaBanusi ~ 00meoOpa3oBaTeNbHBIX  AWCHUIUIMH € Y4ETOM
npoecCHOHANBHOM HAIMpPaBIEHHOCTH MPOrPaMM CpeaHEero npodecCHoHaIbHOro 00pa3oBaHUS,
peanu3yeMblx Ha 0a3e OCHOBHOrO OOIIEro OOpa3oBaHMs, YTBEPXKIECHHOW pacmopsbKEHHEM
MunuctepctBa npocBenieHus Poccuiickoit ®enepannu ot 30 ampenst 2021 r. Ne P-98; ¢
®denepalibHON 00pa30BaTENBHON MPOTrPaMMOl CpeHero o0Iero oOopa3oBaHus, YTBEPKICHHON
npukazoM MuHuctepcTBa npocsenieHus Poccuiickoit @enepamuu ot 23.11.2022 Ne 1014 "O6
yTBEpXACHUH (elepaibHON 00pa30BaTeNbHOM MPOrpaMMBI CpeaHero oOliero obpa3oBaHus"
(BapeructpupoBan 22.12.2022 Ne 71763) mno cnenuanbHocTH 44.02.02 «lIpenomgaBanue B
HaYaJIbHBIX KJIaccaxy

Opranusanusi-pa3padoTumnk:
I[TIOY TO «Tynbckuii egarorndecKuii KOJISIK»

PazpaboTunkmu:
Tenbkymosa Onusa BsiuecnaBoBHa, mpenogaBaTesb MaTeMaTHUECKUX AUCHUTUINH.

Paccmotpena Ha 3acenanuu [11K MaTtematuky, HHGOPMATUKH M €CTECTBEHHOHAYYHBIX AucuuminH mp. Ne5 ot 24.03.2023.
[Ipunsita neparorudeckuM copetoM ['TIOY TO «Tynbekuit nenarornueckuii komiemx», npotokoi Ne3 ot 30.03.2023.
Yreepxkaena nupekropom [TIOY TO «Tynbckuil megarormdeckuii Komwiemmk», npukas 135-ox ot 06.04.2023.
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. MecTo AMCUMIIMHBI B CTPYKTYpe NpogeccHOHAILHON 00pa3oBaTeIbHOI
nporpammsbl CII1O:
OO6meobOpa3oBaTenbHass  AUCHUIUIMHA — «MaremMaTuka»  sBISETCS  00sS3aTelbHOW  YacCThIO
00111e00pa3oBaTEeIPHOrO MHUKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mo
cnennanbHoCcTIM 44.02.02 IlpenogaBanue B HaYalNbHBIX Kiaccax ykpynmHeHHOH rpymmsl 44.00.00
OO6pa3oBaHue U Me1aroru4eckie HayKu.

1.2. lleau 1 nJIaHupyeMble pe3yabTAaThl 0CBOCHUS QU CHUIINHBI:

1.2.1. eab AUCHUILIHHDBI

Copepxanue mporpaMMmbl  00II€00pa3oBaTeNbHON  AUCHMILIMHBL  «MaTeMaThKa»
HAIPABIICHO HA JIOCTMIKEHUE PE3yJIbTATOB €€ U3YUEHHUs B COOTBETCTBHH C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanbror HanpasieHHOCTH PI'OC CIIO, HanpaBiaeHO Ha JOCTHKEHUE
CIEAYIOLIUX LEIICH:

* obOecrieueHre CHOPMUPOBAHHOCTU TMPEACTABICHUI O COLMATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHSI MATEMATHKH;

*  obecriedyenne  c(HOPMUPOBAHHOCTH
MaTEeMaTUYECKOTO MBIIIUICHHUS;

» obecrieyenre Cc(HOPMHUPOBAHHOCTU YMEHUN MPUMEHSTh
pelIeHn pa3IuvHbIX 33/1a4;

» obecrieueHne CGHOPMUPOBAHHOCTH MPEICTABICHUNA O MaTeMaTHKe KaK YacTu
00111e4YeIOBEUECKOM KYIbTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAaYyKH, TO3BOJISIONIEM OIKCHIBATH W
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUS.

JJOI'M4YCCKOrIo, AJIrOPUTMHYCCKOI'O u

TNOJIYYCHHBIC 3HAaHHUA IIpU

1.2.2. Ilnanupyembie pe3yJabTAaThl 0CBOeHHS 0011e00pa30BaTeIbHON JUCHHUILINHBI
B coorBeTcTBHH ¢ PI'OC CIIO M Ha ocHoBe PI'OC COO

OGuue IInanupyembie pe3yJbTaThbl 00y4eHUS

KOMIIETCHIIMHA

Oomue

JAucuuniauHapHblie

OK 01. Berbupats
CII0COOBI
pelnieHus 3a1a4q
npogeccuoHaTbHO
U IeATEIbHOCTU
MPUMEHHUTEIBHO

K Pa3InYHbIM
KOHTEKCTaM

B gactn TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTb K Tpyady, OCO3HaHUC
HCHHOCTHU MAaCTEPCTBA, pr,I[OJ'IIO6I/IG;

- TOTOBHOCTb K AKTHBHOU
JESITETbHOCTH ~ TEXHOJIOTHUECKOW U
COLIMAIILHOM HaIIPAaBJICHHOCTH,
CHOCOOHOCTH HHHUIIMAPOBATH,
IUIAHUPOBaTh U CAMOCTOSITETIHHO

BBINOJIHATH TAKyIO ESTEIHLHOCTD;
- HHTEpEC K pa3IU4YHBIM cdepam
npodeccroHabHO IeaTeNbHOCTH,

Osnagenne YHHBEPCaIbHBIMHI
YIeOHBIMH M03HaBaTEIbHBIMU
NEHCTBHUSIMH:

a) 6a30BbIe JIOTUUECKHE ICHCTBHS:
- CaMOCTOATENBFHO (OPMYIHPOBATH U

aKTyaJIM3HpPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh  CYIIECTBEHHbII
NpU3HAK  WJIM ~ OCHOBAaHUS  JUIA
CpaBHEHMS, KJIacCH(UKAITUH u
000011IeHuUS;

- ompeaciiATbL HeJInu JACATCJIbHOCTH,
3a/1aBaThb MapaMeTpbl U KPUTCPHUU HUX

-BJIaJIETh METOJJAMH JIOKA3aTeIbCTB, A ITOPUTMAMHU
pemieHust  3aja4;  yMeHue  (OpMyJIHPOBaTh
OTIpEZICTICHUsI, aKCHOMBI U TEOPEMBI, IPHUMEHSTh
UX, TPOBOJUTH JOKAa3aTeJbHBIE PACCY)XKICHUS B
XO0Jie pelleHus 3aj1ad;

- YMETh ONIEpPUPOBATh MOHATHUAMU: CTEIICHD YHCIA,
norapupm YHCTIa, yMEHHe BBITIOJTHATh
BBIUMCIICHHE 3HAuUe€HHH ©  MpeoOpa3oBaHU
BBIPQXEHUH CO CTENeHsMH U Jorapudmamu,
npeoOpa3oBaHus JIpoOHO-pannoOHaTBHBIX
BBIPA)KEHUH;

- YMETh pelaTh TeKCTOBBIE 3a/[aul Pa3HBIX THIIOB
(B TOM umcie Ha TPOLEHTHI, JAOJM M YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT,
HaJlOTH, 3ajayd W3 O00JacTH  YIpaBIICHHSA
JUYHBIMU ¥ CEMEHHBIMH (PMHAHCAMH); COCTABIISATH
BBIPOKEHUS, YypPaBHEHHS, HEPABEHCTBA W WX
CHCTEMBI 10 YCJIOBHIO 3aJadyd, HCCIIEA0BATh
MOTy4CHHOE pemeHne u OIICHHUBAaTh
MPaBAONO00HOCTh PE3YIbTATOB;

- yMeThb OIEpUpoBaTh MOHATHAMH: CpEIHEe
apugmMernyeckoe, MeauaHa, HauOousplee W
HalIMEHbIIee 3HAYeHMs, pasMax, [JUCIepcus,
CTaH/apPTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;
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JOCTHIKEHHUS;
- BBIABIATH  3aKOHOMEPHOCTH U
NPOTHUBOPEYHSI B PacCMaTPUBAEMBIX
SBJICHISIX;

- BHOCHUTH KOPPEKTHBBI B
JeSATEIBHOCTB, OLICHUBAThH
COOTBETCTBHE PE3YJNbTATOB  LEISIM,
OLICHWBAaTh  PHCKH  TOCIEACTBUH
JIeSITEbHOCTH;

- pa3BUBATb KPCATHBHOC MBIIJICHUEC
Ipy pCIICHUU KU3HCHHBIX np06neM

0) 6a30BEIC HCCIICIOBATEIbCKHE
JIEUCTBHUS:
- BI3AeTh  HABBIKAMH  y4eOHO-

HCCIIEIOBATEIbCKOM M IPOEKTHOM
JEATEIIBHOCTH, HaBBIKAMH Pa3pELICHHS
npobiem;

- BBIABIIATH NPHUYMHHO-CIICICTBEHHbIC
CBSI3M W AaKTyallM3WpOBaTh 3ajady,
BbIABUI'aTb THUIIOTC3Yy €€ PCUICHUA,
HaXO0aUuThb ApPTYMCHThBI JJIISL
JIOKa3aTeNbCTBA CBOMX YTBEPIKICHUH,
3aJaBaTh IapaMeTpbl ¥ KPUTEPUH
peLIeHus;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOH€
pemnieHust 3agaun pe3yIbTaTHI,
KPUTHYECKH OLICHUBATh nx
JIOCTOBEPHOCTH, TIPOTHO3UPOBATH
M3MCHEHHE B HOBBIX yCIIOBHSIX;

-yMETb  TNEPEHOCHTh  3HAHUSI B
MO3HABATEJIFHYI0 M  IPAKTHYECKYIO
00J1aCTH KU3HEACITCIBHOCTH;

- yYMETb HHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JacTel;

- BBIJIBUT'aTb HOBBLIC UICHU, IIpEAiaraTb
OPHUTHHAJIBHBIC TOAXOAbI U PECHICHUS
U CHOCOOHOCTh WX MCHOJIB30BaHUS B
MO03HABATEIbHON u COLIMATIbHOM
MpaKTHKE

YMCHHE HU3BJICKATh, UHTEPIPETUPOBATH
HHPOPMALIUIO, TPECACTABICHHYI0 B TaOIMIIAX, Ha
JquarpaMmax, rpadukax, oTpakarollyl CBOWCTBa
peasybHBIX MPOIECCOB U SIBJICHHIA; MPEACTABISTH
WHPOPMALMIO C TIOMOIIBI0 TAOJHUI W AWArpam;
HCCIENOBaTh CTATUCTUYECKHE [AHHLIE, B TOM
YHCIe C MPUMEHEHHEM rpapuyecKuX METOJI0OB H
ANIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHUSAMH: CIyYaiHBIH
OMBIT W CJIy4allHOE COOBITHE, BEPOSTHOCTH
CIy4allHOTO  COOBITHS; YMEHHE  BBIYUCIATH
BEPOSATHOCTh C UCIOJIb30BaHHEM TpaduIecKux

METOJIOB; IPUMEHATH (OPMYNBI CIOXKEHHS U
YMHOXKCHUSI ~ BEpPOSATHOCTEH, KOMOHMHATOpHBIC
¢dakTel W QOpPMYNBl TpPU pEIICHWH 3a1aY;

OLICHWBATh BEPOATHOCTH pEalbHBIX COOBITHH;
3HAKOMCTBO CO  CIy4allHBIMH  BEIMYHMHAMU;
YMEHHE NIPUBOJUTH NPUMEPHI IPOSBICHHUS 3aKOHA
OOJNBIINX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

- YMETh ONIEPHPOBATh HOHATUSAMH: TOYKA, IPsMas,
IUIOCKOCTh, TPOCTPaHCTBO, JABYTPaHHBIA Yroi,
CKpEIIMBAIOLIMECs] MNpsMble, MapauIebHOCTh U
NEePHEeHANKYISIPHOCTh MNPSMBIX U IUIOCKOCTEH,
Yrojl MeXAy HPSIMBIMH, yroJ MEXIy NpSIMOW H
IUIOCKOCTBIO, ~ YTOl ~ MEXAY  IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH 10 TIOCKOCTH, PAacCTOSHHE
MEXIy HPSMBIMH, paccTostHne MEXIY
IUIOCKOCTSIMHM; ~ yMEHHE  HCIIONb30BaTh  IpH
pelIeHn: 3ajad M3y4eHHbIC (aKThl U TEOPEMEI
IUIAHUMETPHUH; YMEHHE OICHUBATh pPa3Mephl
00BEKTOB OKPYIKAIOIIEr0 MUPA;

- YMETb OIIEpUPOBATH TIOHSATHSAMHU:
MHOTOTPaHHUK, CEYEHHEe MHOIOTrpaHHHKA, KyO,
napajuleNienumes, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpalleHHs, LMIHHIP, KOHYC, HIap,
cdepa, ceueHus: (GuUrypsl BpamieHUs, MIOCKOCTS,
Kacaromasicsi  chepsl, MWINHIpA,  KOHYca,
IUIOIIA]b TTOBEPXHOCTH IIMPAMUIBI, TIPHU3MBI,
KOHYyca, IWIHHApPA, IIomans cepsl, 00beM Kyoa,
MPSIMOYTOJIEHOTO MapaulesIenuIe/ia, THPaMUIBL,
NpU3MBbI, LWIMHIpA, KOHYcCa, IHapa; YyMEHHe
n300paxaTb MHOTOTPaHHHKH M  IOBEPXHOCTH
BpAllIEHHs, MX CEYEHUS OT PYKH, C IOMOIIBIO
YEePTEKHBIX ~MHCTPYMEHTOB UM JJIEKTPOHHBIX
CPE/CTB;, YMEHHE paclo3HaBaTh CHUMMETPHUIO B
MPOCTPAHCTBE; yMeHHe pacro3HaBaTth
NpaBHJIbHbIE MHOTOIPaHHUKH;

YMETh ONEPHPOBaTh IOHATHAMH: JABHKEHHE B
MPOCTPAHCTBE, oJ00HbIE ¢durypst B
MIPOCTPAHCTBE; UCTIONIb30BaTh OTHOIIICHHE
IUIONIaZie MOBEPXHOCTEH M 00BEMOB HOAOOHBIX
¢buryp npu penieHuu 3aaad;

- YMEThb BBIYHCISTH T€OMETPUYCCKUE BEIUUHUHBI
(mmuHa, yroy, TIOmMAAb, OOBEM, IIIOMIA/Ib
MTOBEPXHOCTH), HMCIOJB3ysd H3yYCHHBIE (OPMYIBI
W METOJIbI;

- YMETh OIepUpOBATH HNOHATHAMMU:
IPSIMOYTOJIbHAS cucrema KOOpJUHAT,
KOOpJAUHATBl ~ TOYKH, BEKTOpP, KOOPIMHATHI

BEKTOpA, CKAJPHOC HNPOU3BCACHHUC, YIOJl MEKIY
BEKTOpaMH, CyMMa BCKTOPOB, TMPOU3BCACHNUC
BCKTOpa Ha 4YHUCJIO, HAXOAUTb C TTOMOUIbLIO
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N3Yy4YCHHBIX (bOpMyJ'I KOOpAUHATBI  CEPCAUHDBI
OTpE3Ka, paCCTOSIHUC MCIKAY ABYMS TOYKAMU;

-yMeTb BBIOMpaTh MOAXOMANIMHA  M3yUCHHBIN
METOJ Ui pEUIeHus 3aJadd, paclo3HaBaTh
MaremMaTtuueckue (akThl M = MaTeMaTHYECKHE
MOJEIH B TPUPOAHBIX U  OOIIECTBEHHBIX
SABICHUSX, B MCKYCCTBE; YyMEHHE IIPHBOAUTH
MPUMEPHI MaTeMaTHYECKUX OTKPBITHI
POCCUHCKON U MUPOBOM MaTEMaTUYECKON HAYKH
OK 02. B obmactu 1EHHOCTH  HAy4yHOTO | - yMeThb OIIepUPOBATH MOHATUSIMU:
Hcnons3oBaTh MO3HAHUS: panuoHaJbHEIE, UppalroHaJbHEIE,
COBpEMEHHBIE -c(hOpMHPOBaHHOCTh MHPOBO33PEHUSI, | MOKa3aTeNbHbIEC, CTENEHHBIE, JOorapupmMUIecKue,
CpelcTBa OHUCKa, COOTBETCTBYIOIIETO  COBPEMEHHOMY | TPUTOHOMETPUYECKHE ypaBHEHHS U HEPaBEHCTBA,
aHaIM3a u YPOBHIO pas3BUTHS HayKH U | UX CHCTEMBI;
MHTEPIPETALIH o01ecTBeHHON NPaKTHKH, | - YMETb ONEPUPOBaTh MOHATUSMH: (YHKIHA,
uapopManuy, u OCHOBAaHHOTO Ha JHaJore KyJbTyp, | HENpEepBIBHAS GbyHKIWS, MIPOMU3BOIHAS,
nH(pOpMaIMOHHBI CIIOCOOCTBYIOILETO OCO3HAHHIO CBOETO | MEpBOOOpas3Has,  ONPEIENCHHBIH  HHTETpa;
€ TeXHOJIOTHH A7l | MEcTa B IHOJIMKYJIbTYPHOM MHPE; YMEHHE HAaXOAWTh INPOM3BOAHBIC 3JIEMEHTapHBIX
BBITIOJTHEHHS - COBEpIICHCTBOBAHME S3BIKOBOH W | (pyHKIHMIL, HCIONB3ys CHpPAaBOYHBIE MAaTEPHUAIIBI;
3ama4 YUTATEIbCKOW KyJIbTYpBI KaK CPEACTBA | HMCCIIEI0BATh B MPOCTEHIINX Caydasx (GyHKIMN Ha
npodecCHOHANIBHO | B3aUMOJAEHCTBUSL MEXIy JIIOABMH M | MOHOTOHHOCTb, HAxXOJUTh  HauOONbIINE |
i IesITeNIbHOCTH MO3HAHUS MUDA; HauMEHbIIME 3HaueHHus (QyHKUuWil; CTPOUTH
- OCO3HaHME IIEHHOCTH HAy4YHOW | rpadMKM MHOTOWIEHOB C  HCIOJIb30BaHUEM
JIeSTeIIbHOCTH, TOTOBHOCTb | ammapara MaTeMaTHYeCKOro aHajiHu3a; NPUMEHSTh
OCYILIECTBIISITh MPOEKTHYIO U | TPOM3BOJHYIO NPU PELICHHUHU 33Ja4 Ha JIBU)KCHHUE;
UCCIIEJIOBATENbCKYI0  JIEATENIbHOCTh | peliaTh MPakTUKO-OPUEHTUPOBAHHBIC 33Jauyd Ha
MHIMBHIYaJIbHO U B TPYTIIE. HauOoNpIIMe ¥ HaWMEHBIINE 3HAUCHHA, Ha
OgnazneHue YHHUBEPCATBHBIMU | HAaX0XJCHUE ITyTH, CKOPOCTU U YCKOPEHUS;
y4eOHBIMH MO3HABATEJIFHBIMH | - YMETh OTEPHPOBAThH NMOHATHAMHU: palllOHAIbHAS
JEHCTBHAMU: GbyHKIMA, TOKa3zaTenbHas (GYHKIHSA, CTEIICHHAS
B) paboTa ¢ mH(popMaIHei: ¢byHKIHS, JorapupMmaecKas ¢byHKIHA,
- BIIAJeTh HABBIKAMM IIOJTYYCHHS | TPUTOHOMETpHUYecKHe  (yHKUuH,  oOpaTHbIE
uH(OpMaLMK U3 UCTOYHHKOB pPasHbIX | (pYHKLIWH;, yMEHHE CTPOUTH I'paduKu W3y4EHHBIX
THIIOB, CaMOCTOSTENBHO | (DYHKIMH, HCHIONB30BaTh TPA(UKH MPH U3YyYCHUH
OCYIIECTBIIAT HOMCK, aHaJIM3, | MPOLIECCOB M 3aBUCHMOCTEH, NPH pEIeHUN 3a1a4

CHCTEMaTH3alUI0 M HHTEPIPETALHIO
uHGopMaluK pPazIMYHBIX BHIOB H
dhopm mpeacraBaeHws;

- CcOo3daBaTh TEKCTBl B Pa3IUYHBIX
dopMarax ¢ yd4eToM Ha3HAYCHUS
UHGOPMALMK M LEJIEBOH ayIHTOPHH,
BEIOMpas  ONTHUMAIBHYIO bopmy
NpeCTaBICHHUS 1 BU3YalH3allHy;

- OLICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTh ~ HMHpOpMaluu,  ee
COOTBETCTBHE IPABOBBIM U MOPAILHO-
ATUYECKUM HOpMaMm;

- UCIIONB30BaTh cpencraa
MHPOPMALMOHHBIX "
KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pelLICHUH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX u
OpraHU3alHOHHBIX 3ama4 c
co0IoieHreM TpeboBaHMI
IPrOHOMUKH, TEXHHKH OE30IaCHOCTH,
TUTHEHEI, pecypcocoepexeHuns,

IpaBOBBIX W IJTUYECKUX HOPM, HOPM
MHPOPMAIMOHHON OE30MMaCHOCTH;

- BJIAACTh HABbIKAMU pacCIiO3HABaHUA U
3aILUTBI nHpOpManny,
MHPOPMALTMOHHON Ge3omacHOCTH
JMYHOCTH

W3 JApYyrux ydueOHBIX MPEeIMETOB W 3aJad u3
pealibHOM  JKM3HM;  BhIpaXkath  (opMysIaMu
3aBUCHMOCTH MEX/y BETUUMHAMU;

- yMeThb OIEpUPOBATh MOHATHAMH: CpEIHEe
apudMeTHdeckoe, MenuaHa, HauOoibIIee U
HalMCHBIIEE 3HAYCHHS, pa3Max, IHUCIepCHs,
CTaHIApTHOE OTKIIOHEHHE YHCIOBOTO Habopa;
yMCHHE W3BIICKATh, HHTEPIPETHPOBATH
nH(POPMAIIMIO, TPEACTABICHHYI0 B TaOIMIAX, Ha
quarpaMmax, rpadukax, OTpaKarollyr CBOMCTBa
peaNbHBIX TPOIECCOB U SIBICHUH; MPEACTaBIsATh
MH(POPMAIIMIO C TOMOIIBI0 TAaOJHUIl U JAHArPaMM;
WCCIIeIOBaTh CTATUCTHYECKHUE JAaHHBIE, B TOM
YKciae ¢ MPUMEHEHHEM TIpadUuecKuX METOIOB H
ANIEKTPOHHBIX CPEICTB;

- YMETh ONEpPUPOBATH IMOHATHUSAME: CIyYaiHBIH
OMBIT W CJIy4allHOE COOBITHE, BEPOATHOCTH
CIIy4allHOTO  COOBITHS; yMEHHE  BBIYUCIATH
BEPOSATHOCTh C UCIIOJIE30BAaHUEM TpadUIecKux

METOJIOB; IIPUMEHATH (OPMYNBI CIOXKEHHS U
YMHOKEHHSI ~ BEpOSTHOCTEH, KOMOMHATOpPHBIE
¢dakTel W QOpMyNBl TpU pEIICHWH 3a/aY;

OIICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO  CJIYYallHBIMH  BEIMYWHAMU,
yYMEHUE TIPHUBOIUTH PUMEPHI TPOSBICHUS 3aKOHA
OONBIIMX YKCEN B MPUPOJTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX




IIK 1.4. Hageixu: - YMETb OIEpPUPOBaTh IOHATHUSAMH: CpEIHEE
AHanu3upoBatb HaOMo1eHus, aHaIM3a YPOKOB, | apupMeTHuecKkoe, MenuaHa, HauOojbliee U
npouecc 1 OOCY)XIEHHUsI OTHENbHBIX YPOKOB B | HaWMMEHbBIIEEC 3HAUEHWSA, pa3Max, AWUCIIEPCHs,
pe3yNIbTaThI Jranore c COKYPCHHKaMH, | CTaHZApTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
00y4eHus PYKOBOAUTEIIEM TIeIarOTHYECKOH | yMEHHE N3BJIEKATh, MHTEPIPETHPOBATH
o0ydJaromuxcs NPakTUKH, YYUTEIIMH HAYaIbHBIX | MHQOPMAIMIO, NMPEICTaBICHHYIO B TaONHUIAX, Ha
KJIacCOB; JuarpaMMax, rpadukax, oTpa’karollyro CBOWCTBa
pa3paboTka MPEATI0KEHUH 1O | peanbHBIX TPOIECCOB M SBICHUM; NPEICTaBIIATH
COBEpPLICHCTBOBAHMIO M KOPPEKIHMH | MHPOPMAIMIO C IIOMOLIBI0 TaOJIUI U JUarpamm;
nporecca 00yueHus UCCIeOBaTh CTaTUCTUYECKHE JaHHBIE, B TOM
YMeHus: YHCIIe ¢ IPUMEHEHUEM TpadUuecKux METONOB U
aHAJIM3MPOBATh YUEOHBIC 3aHATHA AJIEKTPOHHBIX CPEJICTB;
aHAJIM3UPOBAaTh M WHTEPIPETHPOBATh | - YMETh OIEPUPOBATH IOHATHAMU: CIIy4aldHbIH
pe3ysibTaThl JUArHOCTHKM YYEOHBIX | ONBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTH
JOCTHKEHUH 00ydaroImuxcst CIly4aHOTO  COOBITHS; yMEHHE  BBIUHCIATH
3HaHus: BEPOSATHOCTh C WCIIOJIE30BAaHUEM TpaduIecKux
TpeOoBaHNUs K y4eOHBIM 3aHATHSAM; METOJIOB; IIPUMEHATH (POPMYNBI CIOXKEHHA U
TpeOOBaHUS K pe3ynbTaTaM OOYUCHHS | YMHOXCHHS  BEPOSATHOCTCH, KOMOWHATOpPHBIC
00yJaromuxcs HadalbHBIX KJIACCOB; ¢dakTel W QOpPMYNBl TpPU pEIICHWH 3a1aY;
MYTH JOCTHXXEHUsT 00pa30oBaTeNbHBIX | OLIEGHMBATH BEPOSTHOCTH PEAIBHBIX COOBITHIA;
pe3yJbTaToB; 3HAKOMCTBO CO  CIy4alHbIMH  BEIMYMHAMH;
NeJarorvdyeckue ¥ TUTMCHUYECKHe | YMEHHWE NMPHUBOJUTH NPUMEPHI MPOSBICHHS 3aKOHA
TpeOOBaHUs K OpraHu3aluu o0y4eHHs | OOJBLIMX YHCEN B NMPHUPOAHBIX M OOIIECTBEHHBIX
Ha y4eOHBIX 3aHATHIX SIBJICHUSIX;
-yMETh BBIOMpATh MOJXOMSAIIMHA  H3yYCHHBIH
METOJ Ul pemeHus 3aJadd, paclo3HaBaTh
MaremMaTtuueckue (akThl M MaTeMaTHYECKHE
MOJENH B TIPUPOAHBIX W  OOIIECTBEHHBIX
SBICHUSX, B WCKYCCTBE, YyMEHHE IPHBOAUTH
MPUMEPHI MaTeMaTHYECKUX OTKPBITHI
pPOCCUICKON U MUPOBOM MaTeEMaTHYECKON HAYKH
IIK 1.7. Hasbiku: - yYMETb ONEpUpOBaTh MOHATHAMH: (DYHKITHS,
BeicTpanBath MOCTPOCHHUS TPAaeKTOPUH | HempepbIBHAS GbyHKIWS, MIPOM3BOIHAS,
TPaeKTOPHUIO npodeccroHaNFHOTO POCTa Ha OCHOBE | NEpBOOOpa3Hasi, OTpe/eICHHBIN UHTETpa;
npo)eCCUOHANBHO | Pe3yJIbTaTOB aHa M3a 3(P(HEKTUBHOCTH | YMEHHE HAaXOIUTh MPOU3BOMHBIC JJICMCHTAPHBIX
ro pocTa Ha npoiecca o0ydeHus oOy4aroumxcs U | (QyHKUIUMl, HCIONB3ys CHpPAaBOYHBIE MAaTEPUAIIBI;
OCHOBE camMoaHaJn3a JIeATeIbHOCTH MCCIIe0BaTh B IPOCTEUIINX Cilydyasx (pyHKIHMN Ha
pe3yIpTaToOB Ymenus: MOHOTOHHOCTb, ~ HAaXOJMTh  HauOoOJbLIME WU
aHaM3a Ipolecca | aHaIM3UPOBATH 3¢ QEeKTUBHOCTD | HaUMEHBIIME 3HA4YEHW (QYHKIHH; CTPOUTH
o0y4eHus U nporecca 00yueHHUs; rpagykn  MHOTOYJIEHOB C  HCIIOJIb30BAaHHEM
caMoaHaJIn3a OCYLIECTBJISITH ~ CaMOAHAIM3  MPH | ammapara MaTeMaTHYeCKOTO aHAIHM3a; NPUMEHSThH
JIeITeIILHOCTH OpTaHM3aIN 00pa30BaTEeNLHOTO | MPOU3BOAHYIO NPH PEIICHNH 33/1a4 Ha JBHXKCHUE;
nporuecca, penate NMpakTUKO-OPUEHTUPOBAHHbBIE 33Ja4d Ha
OCYLIECTBIISITh MOHUTOPHHI U aHaNW3 | HauOOJNbLIME ¥ HAaUMEHbIIME 3HAUeHHs, Ha
COBPEMEHHBIX TMICHXOJIOTO- | HAaX0IEHHUE MYTH, CKOPOCTH U YCKOPEHHS;
MeJarorvdyeckuX M  METOJAMYECKUX | - YMEeThb ONEpUpOBaTh IMOHATHSAMH: CpelHee
pecypcoB Juisi  npodeccHoHaIbHOrO | apudmerndeckoe, MeauaHa, HauOoJbliee U
pocta B 0oO0NacTH  OpraHU3alM{ | HaWMEHbIIEe 3HAYEHHUS, pa3Max, AUCIEPCHs,
o0y4deHus: oOydJaromuxcs; CTaHIApTHOE OTKJIOHGHHE YHCJIOBOTO Habopa;
MPOEKTHPOBATH TPAeKTOpHUIO | yMEHHE N3BJIEKATh, MHTEPIPETHPOBATh
npodeccrnoHaILHOTO pocTa nH(popManuio, NMpeACTaBICHHYI0 B TabIMIax, Ha
3HaHus: JrarpaMMax, rpadukax, OTpaskarollyl0 CBOWMCTBA
CIocOObl aHalmM3a M CaMOaHaJiM3a | peajbHBIX ITPOIECCOB U SIBJIEHHH; IPEACTaBISATH
npodeccroHabHOM oOyyarommieli | MHOOpPMALMIO ¢ TOMOIIBIO TAOIUIl M JHarpaMm;
JIeSTeIIbHOCTH; UCCIIEOBaTh CTaTUCTUYECKHE JIaHHBIE, B TOM
CIOCOOBI NPOCKTUPOBAHKS | YKCIE C MPUMEHEHHEM rpapuyecKuX METOJ0B H
TPaeKTOPUHU PO eCCHOHATIBHOTO | 3IEKTPOHHBIX CPEICTB;
pocra; - YMETb ONEPUPOBATh IOHATUSAMHU: CIIydalHBIH
CIOCOOBI OCYIIECTBJICHUS | OMBIT ¥ CiIydalfHOe COOBITHE, BEPOATHOCTD
JIeITEIbHOCTH B COOTBETCTBUM C | CIy4allHOrO  COOBITHS;  YMEHHE  BBIYHCISTH
BBICTPOEHHOM TPaeKTOpUeil | BEPOSTHOCTh C KCIHOJIB30BAHUEM TIpapUIecKuX

HpO(l)eCCI/IOHaJ'IBHOFO pocTta;
06pa30BaTeJ’[LHLIC 3aIlpOChI 06IIICCTBa

METOAOB; IIPUMCEHATH (bOpMyJ'ILI CIIOKCHUA U
YMHOKCHU ST BGpOﬂTHOCTCﬁ, KOM6I/IHaT0pHLI€
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U TocymapcTBa B o0yacTé OOy4eHUs
00yJaroIuXcs

daktel M QopMynbl TpH peLICHUM 3aj]ay;
OLICHMBATh BEPOATHOCTH peajibHBIX COOBITHH;
3HAKOMCTBO CO  CIyYaiHBIMH  BEJIMYMHAMU;
YMEHHE NPUBOAUTE NPUMEPHI IPOSBICHUS 3aKOHA
OONBIINX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSX

2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBHOM IUCIIUILIVHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Buna yueOHoii padoThl Oovem uacos
O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI 234
B T.Y.
OcHoOBHOE co/lep:KaHue 172
B T. 4.
TEOpeTUIECKOe 00yICHHE 152
MPAKTUYECKHUE 3aHITHS 20
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cOAep:KaHMe (colepKaHue 48
NPUKJIATHOTO MOIYJIs1)
BT. U..
TEOPETUIECKOE 00yICHHE 24
MPAKTUYECKHE 3aHITHS 24
NuauBuayanbHbIA NPOEKT
IMpomexyTounas arrectauus (1uddpepeHHPOBAHHDII 3a4eT) 2
IMpomesxyTounasi aTrecTanus (IK3aMeH) 12




2.2. TemaTn4yecKuii IJIaH U COlePKAHUE TUCHUILINHBI

HanMeHOBAHHE PA3ICIOB H TeM Copep:xanue yuedHOTro MaTepHnaJa (0CHOBHOE H Hpoq)QCCl/l(:HaJIbHO-Opl/leHTHPOBaHHOQ), JadopaTopHbie U Oo0bem | ®opmupyemble
NPaKTHYECKHe 3aHATHS, NPUKJIATHONH MOLYJIb (IPU HAJIMYMH) 4acoB KOMIeTeHIMH
1 2 3 4
Ocnognoe cooepicanue
Pa3gea 1. IloBTOpeHHe Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Lens u 3anaun Copep:xaHue y4edOHOro MaTepuaJa 4
MaTeMaTHKH [P OCBOCHUHU Ilens 1 3a1a4n MaTEMaTHKX TIPH OCBOCHHH CIICIIHATBHOCTH. ba30BbIe 3HAHUS U YMEHUS 110 MaTeMaTHKE B
crenrajibHoCcTH. Yucna u po¢eCCHOHATFHON 1 B IIOBCETHEBHOHN IEATSIFHOCTH.
BBIUHCIICHUS JleicTBHS HAJ TOJIOKUTSILHBIME 1 OTPHUIATCIBHBEIMU YHCIIAMH.
JlelicTBUS ¢ OOBIKHOBEHHBIMH U JIECATHYHBIMHU IPOOSMHU.
JelicTBus co cTENeHAMH, (JOPMYIIBI COKPAIIEHHOTO YMHOYKEHHS.
Tema 1.2. ITponieHTHBIE Coaep:xkanue yueOHOro MaTepuaJa 4
BBIYHCIICHHA. Y PaBHEHUS U ITpocThle MPOLEHTHI, pa3Hble CHOCOOBI X BBIYHCIICHHUS.
HCpPAaBCHCTBA JIuHeiiHble ypaBHEHUS! M HEPABEHCTBA. OK 01, IIK 1.4
KBaznparHble ypaBHEHHsI M HEPABCHCTBA.
JpoOHO-NMHEWHBIC YpaBHEHHS U HEPABCHCTBA.
Tema 1.3. IIponeHTHBIE Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue (cooepryicanue nPUKIaAOH020 M00YyJs) 4
BBIYHCIICHUS B ITpocTeie 1 CIIOXKHBIE IPOLICHTHI.
PO eCCHOHANBHBIX 3a/1a4ax [porieHTHBIE BEIYKCICHUS B IPO(ECCUOHANTBHBIX 3a/a4ax.
Tema 1.4. 'eomeTpus Ha Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (codeprucanue HPUKIAOHO20 M0OYIA) 4
IUIOCKOCTH Buapl miockux GUryp u MX mioniajpb.
ITpakTHKO-OpHEHTHPOBAHHBIE 33/1a4H B Kypce T€OMETPHH Ha TIOCKOCTH.
BrojHasi KOHTPOJILHAsI padoTa 2
Paznen 2. IIpsiMble M IJI0CKOCTH B npocTpaHcTBe. KoopaMHATHI H BEKTOPHI B IPOCTPAHCTBE 30
Tema 2.1. OCHOBHBIE TOHATHS Copep:xaHue yueOHOI0 MaTepuaJa 4
crepeoMeTpuu. Pacnonoxkenue [Ipeamer crepeomeTpun. OCHOBHBIE MOHATHSA (TOUKA, IPsAMasi, MIIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
MPSMBIX ¥ TNIOCKOCTEH CTepEOMETPHH.
Iepecekaromuecs, mapayieIbHbIE H CKPEIUBAIOIINECS MPSIMBIE.
Yron Mexay IpsAMBIMH B IPOCTpaHCTBE. [lepIeHIuKYISIPHOCTh MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHL.
Tema 2.2. [TapannenbHOCTh Conep:xanue yue0HOTr0 MaTepHuaJia 6
MPSIMBIX, MPSIMOM U INIOCKOCTH, [TapannensHble npsmMas U iockocTs. Onpeaenenue. [Ipusnak. CpoiicTaa.
IJI0CKOCTEH IMapannensnsle miockoctu. Onpenenenue. I[pusnak. CBoiicTaa.
TeTpadap U ero IEMEHTHL.
[Tapannenenunen v €ro 3J1€MeEHTHI.
OK 01

CBolicTBa MPOTUBONOJOKHBIX FpaHeﬁ u HHaFOHaJ’ICﬁ HnapaJuieJIennuIicia.

ITocTpoeHre OCHOBHBIX CEUEHHI.
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Tema 2.3. [lepnenaukymsipHocts | Cojep:kaHue y4eOGHOro MaTepuaJia 3
MPSMBIX, IPSIMOH U IUNIOCKOCTH, [lepneHauKyIsIpHBIC IPSIMBIE.
IUIOCKOCTEH [TapasinenbHble IpsiMble, NEPIEHIUKYJISIPHBIE K IIIOCKOCTH.

[Ipu3Hak nepneHIuKyISIpHOCTH NPSIMOK U IJIOCKOCTH.
Tema 2.4. [lepneHauKymsip u Copep:xaHue y4edOHOTro MaTepuaJia 3
HakKJIOHHas. Teopema o Tpex [lepnennukynsap u HakiIOHHasA. TeopeMa o TpexX NEPIEHAUKYIsApax. YToJl MEKIY MPSIMON U INIOCKOCTBIO.
HepIEeHANKYIIpax

Yron mexay mIockocTsMH. IleprneH UKy asipHbIe TNIOCKOCTH.

PaccrosiHust B mpocTpaHCTBE.
Tema 2.5. [IpsiMbIe U TIOCKOCTH IIpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepryucanue RPUKIAOH020 M0OYI) 6
B IPAKTUYECKUX 3a]ja4ax B3anMHoOe pacnosioxkeHue NPsIMBIX B IPOCTPAHCTBRE.

ITapajinesIbHOCTh NPSIMOM U INIOCKOCTH, NAaPAJLIEIbHOCTh IJIOCKOCTEH, IEPIEHAUKYIISIPHOCTD IIIOCKOCTEN.

PacnosnoxxeHue NpsiMBIX U MJIOCKOCTEH B OKpYXKaroneM Mupe (IIpHpoJie, apXUTEKType, TEXHUKE).

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4.

KonTpoabnas padora: «IIpsiMble M IIOCKOCTH B IPOCTPAHCTBE» 1
Tema 2.6. KoopauHate! u Copep:xaHue yue0OHOI0 MaTepuaJa 6
BEKTOPHI B IPOCTPAHCTBE JlexapTOBBI KOOPAUHATHI B IPOCTPAHCTRE.

BekTopsl B IpOCTpaHCTBE.

Clo)xeHue 1 BhIYUTAHUE BCKTOPOB.

YMHOXKEHHE BEKTOpA HA YUCJIO.

CkaJsipHOE IPOU3BEIEHIE BEKTOPOB.

IIpocreiimue 3a1auy B KOOpAUHATAX.

KontpoabHnasi padora: «KoopauHAThI M BEKTOPLI B IPOCTPAHCTBE) 1
Pasnea 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKuMu 24
Tema 3.1. Copep:xaHue y1eOHOT0 MaTepuaJia 4
Tpuronomerprieckne GyHKIMN Pagnannas Mepa yrna. IToBopoT TOUKM BOKPYT Hauaaa KOOpJAUHAT.
NPpOU3BOJBHOTO yTJId, YMCJIa Onpenenenue CUHyca, KOCUHYCa, TAHI'€HCA U KOTAHIeHCa.

3HaKM CHHYCa, KOCHHYCa, TAHT'€HCAa ¥ KOTAHT'€HCA 110 YETBEPTIM.

3aBHCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM W KOTAaHT'€HCOM OJJHOTO M TOTO K€ yTIJia.
Tema 3.2. OcHOBHBIE Copep:xaHue y4eOHOIro MaTepuaJia 2
TPUTOHOMETPUYIECKHE TOXKACCTBA | TpuroHoOMeTpHUecKue ToxkaecTBa. [IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPHUIECKHUX BBIPAXKECHUH. OK 01.TIK 1.7

CuHycC, KOCHHYC, TAHT€HC U KOTaHTEHC YTJIOB 0L ¥ — 0 ’ '
Tema 3.3. Coaep:xanue yueOHOTo MaTepuasa 4
Tpuronomerpuaeckue GyHKIHH, OOmnacTp omnpeaeneHust 1 MHOXXECTBO 3HaYeHHH TPUTOHOMETPHYECKNX QYHKIMHA. YETHOCTD, HEUETHOCTD,
UX CBOMCTBA U rpaduKH MEPUOANIHOCTD TPUTOHOMETPUUECKHUX (PYHKITHH.

CaoiicTBa 1 rpaduku GyHKINH y = COS X, Y = sin X.

CaoiicTpa u rpadukn GyHKIHH y = tg X, y = ctg X.

ITpeobpa3oBanue rpaKOB TPUTOHOMETPUIECKUX (QYHKIHH.
Tema 3.4. ObparHble Copep:xanue yue0HOT0 MaTepHuaJia 2




11

TPUTOHOMETpPUUECKHE (HYHKINN

OO6paTtHbIe TpUTrOHOMeTprUYeckne GyHKInHU. VX cBoicTBa U rpaduKu.

Tema 3.5. Onmcanue Ipogpeccuonanvno-opuenmuposannoe codepicanue (Cooepricanue RPUKIAOHOZ0 MOOYII) 2
MIPOM3BOJICTBEHHBIX MPOIIECCOB C ~ —
TOMOIIIBIO FPAdHKOR (yHKIHiT Hcnonp3oBaHue CBOMCTB TPUTOHOMETPHIECKUX (PYHKINH B MPO(ecCHOHANBHBIX 3a/1a9ax.
Tema 3.6. Copep:xaHue yueOHOIr0 MaTepHuaJia 8
Tpuronomerpuueckue YpaBHEHHE COS X = a.
ypaBHEHHS 1 HEPaBEHCTBA VpaBHeHwue sin x = a.

VYpaBHeHHe tg X = a, ctg X = a.

Pelienre TpUrOHOMETPUYECKUX YPaBHEHHU OCHOBHBIX THIIOB.

IIpocreiimye TPUrOHOMETPUYECKUE HEPABEHCTBA.

KonrpoabHnas padora: «OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckne GpyHKIum» 2
Pa3nea 4. IlpousBoanas u nepoodpasnasi yHKuuu 40
Tema 4.1. Ilonsarue Copep:xaHue yueOHOTr0 MaTepuaJa 6
pou3BoJHON. DopMyJIbl U [Tpupamenue aprymenra. [lpupaienve ¢pyskunn. 3agaun, MpUBOSIIKE K TOHITHIO POU3BOIHOM.
npasuna guddepeHpoBaHus Onpesenenue IPOU3BOAHON. AJTOPUTM OTHICKAHHS HPOM3BOIHOIL.

Dopmyinsl audepeHInpoBaHusL.

[MpaBuna quddepeHnnpoBanusl.
Tema 4.2. ITonsarue o Copep:xaHue yueOHOTr0 MaTepuaJa 4
HETIPEPLIBHOCTH (QYHKIUH. [Monsitue HenpepriBHOHM (QyHKIMU. CBOWCTBA HENPEPHIBHOW (YHKIIHH.
Meton nnrepsaios CBS13b MEX/1y HENPEPBIBHOCTBIO U JUPPEPEHIUPYEMOCTIO (DYHKIIMHU B TOUKE.

Pemenne HepaBEeHCTB METOIOM HHTEPBAJIOB.
Tema 4.3. 'eomeTprueckuii u Coaep:xkanue yueOHOro MaTepuaJia 4
¢bu3nuecKkuil CMBICH IPOU3BOJHON | ['eoMeTpHIECKHi CMBICIT IPOU3BOIHON QYHKIIHH.

Brrunciienue yriaoBoro kodg@uineHTa KacaTedbHOH K rpaduKy QYHKITUH B TOUKE. OK 02, IIK 1.7

YpaBHeHMe KacaTeabHOH K TpaduKy QyHKIHH.

CocraBieHHe ypaBHEHHsS KacaTelbHOU K rpaduky QyHKInn y=f(x).
Tema 4.4. MOHOTOHHOCTB Coaep:xkanue yueOHOro MaTepuaJia 4
¢Qynxuun. Toukn skcTpeMyma Bospacranue u yobiBaHne QyHKIUH.

DKCTpeMyMBbI (YHKIUH.

ANTOpuUTM HCCIeN0BaHNs (QYHKIIMU U TIOCTPOCHNUS ee rpaduKa C MOMOIIHI0 IPONU3BOIHOM.
Tewma 4.5. UccnenoBanue Conep:xanue yue0OHOT0 MaTepuasa 4
(QyHKIMH 1 TTOCTPOEHHE HccnenoBanue GpyHKIMH HA MOHOTOHHOCTH M ITOCTPOCHHE TpaduKOB
rpaduKoB
Tema 4.6. HanGomnpee n Copep:xanue yue0HOTro MaTepuaJia 4
HauMeHbIIee 3Ha9eHUA QyHKIHKE | Haxox/ieHne HauOOIBIIEr0 M HAMMEHBIIETO 3HAUYEHHH (PYHKIMH, MOCTPOEHHE rPaUKOB C UCTIONE30BAHUEM

annapaTa MaTeMaTHYeCKOTo aHaJIn3a
Tema 4.7. HaxoxneHnue Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue nPpuUKIAOHO20 M0OYA) 4
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ONTUMAIIFHOTO PE3yNIbTaTa C
[IOMOLIBIO IPOU3BOAHOM B
MPAKTUIECKUX 3a/1ad9ax

Haxoxnenune onTuMaibsHOTO pe3yabTara ¢ IOMOMIBIO HpOHSBOHHOﬁ B IPAKTUYICCKUX 3a1avdax.

Tema 4.8. IlepooOpazHast Copep:xaHue y4edOHOTro MaTepuaJia 4
¢ynxnmm. [Ipasuna Haxoxnenns | O3HAKOMIIEHHE C IOHATHEM WHTETPANA M EPBOOOpasHON st GpyHKimm y=1(x).
epBOOOPasHBIX Pemenue 3amad Ha CBA3b IEpPBOOOPA3HOM U €€ POM3BOHOMN, BRIYHCICHUE ITEPBOOOPA3HON IS TaHHON

(hyHKIHM.

Tabnwma GopMyIt 1 HaXOKACHUS IIepBOOOPA3HBIX.

Wzydenne nmpaBuiia BEIYUCICHHUS IEPBOOOPA3HOMN.
Tema 4.9. ITnomans Copep:xaHue y4edOHOTro MaTepuaJia 4
KPHUBOJIMHENHON TPAIELHN. [Inomanp KprBONMHENWHON Tpanenuu U uHTerpai. Ilonsarue onpeaenéHHOro HHTErpaa.
®opmyia Herorona — JIelOunIa | Teomerpuueckmii u GuU3HUCCKHiT CMBICH OMPEICICHHOIO HHTEIPAA.

®opmyna HetotoHa — JleiiOHuna.

Pemenue 3aJa4 Ha NIPpUMCHCHUEC UHTCTpala AJIs1 BBIYUCICHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH U nnomaﬂeﬁ.

KonTtpoabnas pabora: «IIpon3BogHas u nepsoodpa3Hasi GyHKIMN» 2
IIpomeskyTouHasi arrecranus (M depeHINPOBAHHBIN 3a4eT) 2
Pasnes 5. MHOrorpaHHHMKH U Tesla BpalleHHs 32
Tema 5.1. ITpusma, Copep:xanue yueOHOIro MaTepuaJa 4
napauiesienumesn, Kyo, mupamuaa [Ipu3ma (HakIIOHHAS, TIPSIMasi, TIPaBIIIbHAS) U €€ DIICMCHTHL.
U UX CEYCHHA [Mapannenenumesn. CBoHCTBa MPAMOYTONBEHOTO Napaenenumnena. Kyo.

IMupamuzna u e€ 3IeMeHTHI.

[TpaBunbHAs TMpaMua.
Tema 5.2. [IpaBuibHbIe Coaep:xkanue yueOHOro MaTepuaJia 4
MHOTOIPAaHHHMKH B )KH3HU [Troma s MOBEPXHOCTH MHOTOTPAHHHUKOB.

[Mpocreiilme KOMOWHAIMKM MHOTOTPAHHUKOB.

BoIunciieHue 31eMEHTOB IPOCTPAHCTBEHHBIX QUryp (pEOpa, IUaroHasH, yribl).

HpaBI/IHLHBIe MHOTOIr'paHHUKHU.
Tema 5.3. Hunuunp, kouyc, map | Ipogeccuonanvro-opuenmuposannoe cooepicanue (cooepiricanue nPUKIAOHO20 MOOYIs) 8
M UX CEUYCHUS umuHap, KoHyc, cdepa u map.

W3o6paskeHne Tea BpaIlleHNs Ha IIOCKOCTH. OK 01

OCHOBHBIE CBOMCTBA IPSIMOT0 KPYrOBOT0 IIMJIMHAPA, MPSIMOT0 KPyTrOBOTO KOHYCA.

[IpencraBnenune 06 yceu€HHOM KOHYCE.

Ceuennst KoHyca (apajuieIbHOe OCHOBAHHIO M TIPOXOJISIIIEe Yepe3 BEPIINHY).

Ceuenns nuauHApA (ApaUIEIGHO U MEPISHINKYIISIPHO OCH)

Ceuenwust mapa.

Pa3BépTka nuiMHIpa U KOHYyca.
Tema 5.4. O0BbeMBI 1 TUIOLIATH Copep:xanue yue0HOIro MaTepuaJia 8

MIOBEPXHOCTEH Tl

OO0beM npsiMoyrosibHOTo napasuiesienumena. OobeM Kyoa.

OO6BeMbl IPSAMOH IPU3MBI ¥ HWIHHAPA.
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O0BeMBl TUpaMuAIBl I KOHYCA.

O06wem mapa.

Tema 5.5. Ilpumepsl cummetpuii | Ilpogheccuonanvro-opuenmuposannoe cooepiwcanue (cooepicanue nPUKIaoHo20 mooyns) 6
B potheccun [TonsiTve 0 CMUMMETPHUH B IPOCTPAHCTBE (LIEHTpaIbHAs, OCeBast, 3epKabHasi).
O0001IeHNE TIPEICTABICHUH O MPABIWIHHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadap, JOJAEKadIp, HKOCAdIP).
[IpumMeps! cuMMeTpHii B ipodecch.
KonTtpoabHas padora: «MHOTrOrpaHHUKH U TeJla BPpallleHUA» 2
Pa3gen 6. Ctenenu u kopuu. CTeneHHasi, nokasaTejbHas U Jorapupmuyeckasi GyHKIUN 42
Tema 6.1. Crenennas pyHKus, Copep:xaHue y4eOHOro MaTepuaJia 5
ee ceoiicTBa. IIpeoOpasoBanue TMoHsTHE KOPHSI N-O¥ CTETIEHN M3 ACHCTBUTEIBHOTO YHCIIA.
BBIPAKEHUI C KOPHAMU N-0i y=5 x .
CTEIeHH Oyaxunn UX CBOMCTBA M TpauKH.
CBolicTBa KOpHS N-ON CTENIEHHU.
ITpeoOpa3oBaHye NPpaNMOHAIBHBIX BHIPAKECHHUH.
Tema 6.2. CBolicTBa CTENIEHH C Coaep:xkanue yueOHOro MaTepuasia 4
pannoHaJIbHbIM U [TonsiTHe cTeTeHN ¢ paMOHATBHBIM IIOKa3aTeIeM.
ACHCTBUTEIIBHBIM TOKa3aTEIIAMH CreneHHble QYHKIMHU, UX CBOICTBA U rPpadyKH.
Tema 6.3. Pemenue Copep:xaHue yueOHOIro MaTepuaJia 4
UPPAIMOHAJILHBIX YPABHEHUI PaBHOCUJIBHOCTB UppALMOHAIBHBIX YPAaBHEHUN.
MeTo1bl pelIeHUs] UPPALUOHAIbHBIX YPABHEHU.
Tema 6.4. Iloka3zarenbHas Copep:xaHue yueOHOTr0 MaTepuaJa 8
(byHKIMS, ee CBOWCTBA. CreneHb ¢ MPOU3BOJILHBIM ICHCTBUTENBHBIM MTOKA3aTENIEM.
IMTokaszarenbHbIE ypaBHEHUS U OrnpelnenieHne MoKa3aTesibHOM (DYHKIIMK U €e CBOWCTBA.
HEPAaBCHCTBA [TpuMeHeHne CBOWCTB MOKa3aTeIbHOH (DYHKIHH.
Pemenue nokasarenbHbIX YpaBHEHUM.
Pemenue nokaszaTenbHBIX HCPABCHCTB.
Tewma 6.5. Jlorapudm gucna. Coaep:xkanue yueOHOT0 MaTepuasia 6
CaoiicTBa iorapupmMoB Jlorapudm uncna. OK 02
CaoiicTBa jorapu)MoB.
Oneparust JorapupmMUpOBaHuUsI.
Tema 6.6. Jlorapudpmuueckas Coaep:xkanue yue0HOr0 MaTepuasa 9
(byHKIMS, ee CBOWCTBA. Jlorapupmuyeckas GpyHKIMS 1 ee CBOHCTBA.
Jlorapugmuieckne ypaBHeHHS, [TpumeneHne cBOWCTB JorapupMuUIecKor QyHKIHH.
HEpaBCHCTBA Omnepanuys NOTEHIUPOBAHMUSL.
[TonsiTre norapupMuUYecKoro ypaBHeHusI.
Mertojp! penieHust JorapupMUIECcKUX ypaBHEHHH.
Jlorapugpmudeckne HepaBeHCTBA.
Tema 6.7. Jlorapudmsl B ipupoje | Ipogheccuonanvuo-opuenmuposantoe codeprcanue (codeprcanue NPUKIAOH020 MOOYI) 4

U TCXHUKC

[Tpumenenue norapugma.

.HOl"apI/I(i)MI/I‘IGCKaH ClinpaJib B IIpHUPOJL. Ee matemaTuueckue cBOMCTBA.
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| KontpoabHnas padora: «Crenenu u kopHu. CTeneHHas1, OKa3aTeJbHas U Jorapupmuyeckas GyHKIUN» 2
Pa3gen 7. DaeMeHTHI TeOpPHH BEPOATHOCTEl H MaTeMaTHYECKOI CTATHCTHKH 28
Tema 7.1. CoGbiTHe, BeposiTHOCTE | Cojep:kaHue y4eOGHOro MaTepuasa 6
coObItHs. CIokKEHUE U Bunsl coObITHi, BEpOATHOCTH COOBITHH.
YMHOMKCHHE BEPOATHOCTCH CoBMeCTHBIE ¥ HECOBMECTHBIE COOBITHSI.
TeopeMbl 0 BEpOATHOCTH CyMMBI COOBITHIL.
YcoBHas BEpOSTHOCTb.
3aBHUCHMBIC M HE3aBUCHMBIE COOBITHSL.
TeopeMbl 0 BEpOATHOCTH MIPOU3BEACHUS COOBITHI.
Tema 7.2. BeposTHOCTB B Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 MOOYIA) 4
Hpo()eCCHOHANBHBIX 3aa9aX OTHOCHUTENbHAs YACTOTA COOBITHS, CBOWCTBO €€ YCTOWYHBOCTH.
CTaTHCTHYECKOE ONPEEIICHNE BEPOSITHOCTH.
OueHka BEPOSITHOCTH COOBITHSL.
Tema 7.3. luckpeTHas Coaep:xkanue yueOHOro MaTepuaJia 4
CiTy4yaiiHasi BEJINYMHA, 3aKOH €€ Byl cilydaiiHbIX BEJIMYMH.
pacupencIcHus OmnpeneneHue AUCKPETHOM ClTydaifHON BETHUNHBIL.
3aKoH pacnpe/iesieHus AUCKPETHOHN clTydyaifHOM BETUYMHBI.
YucnoBble XapaKTEPUCTUKU TUCKPETHON CIIy4aiiHON BEJIMYUHBL. OK 02,
Tema 7.4. 3agaun Copep:xaHue yueOHOTro MaTepuaJia 6 1K 1.4, TIK 1.7
MaTeMaTHYeCKOM CTAaTUCTHUKHU. [TepBuuHas 00pabOTKa CTATUCTUYECKUX NAHHBIX.
UYncnoBble XapakTepUCTHKH (cpeaHee apuMeTHIecKoe, MeInana, pa3Max, JJUCTICPCHs).
Pabora ¢ Tabnumamu, rpapukamMu, 1uarpaMMamMu.
Tema 7.5. CocraBnenue tabmun u | Ilpogeccuonanvno-opuenmuposannoe cooepicanue (Cooepricanue RPUKIAOH020 MOOYis) 6
AuarpaMm Ha MPaKTHKE [epBuynas 06pabOTKa CTATUCTUICCKHUX JTAHHBIX.
I'padnueckoe npencraBieHre CTAaTUCTUIECKUX JTAaHHBIX.
Haxoxnienne xapakTepuCcTHK, HaOJII0IaeMbIX JaHHBIX.
KonrpoabHas padora: «j1eMeHThl TEOPUHM BEPOSITHOCTEN U MaTeMATHYeCKON CTATUCTHKID) 2
Pa3nex 8. [loBTopenue 6
IIpakTHyeckne 3aHATHSA 6
[TpeoOpa3oBaHKe CTENEHHBIX, IOKA3aTEIbHBIX U JIOTAPU(OMUUECKUX BBIPAIKECHUII.
ITpeoGpa3zoBaHne TPUTOHOMETPUUECKHX BBIPAXKEHHIL. OK 01, OK 02,
Hcnonp30BaHue KOOPAUHAT U BEKTOPOB IIPU PELLICHUU 3a1au. K 1.4,
Brruucienve npon3BoaHON GyHKITUH. K 1.7
BrluuciieHue miomaneil NoBEpXHOCTH FEOMETPUUECKUX TEll.
Brruncienne o6beMa reoMeTPHYECKUX TeIl.
IIpome:xyTouHas arrectanus (JK3amMeH) 12
Bcero: 234




15

3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. Jlna peanuzanuMd NPOrpaMMbl JUCHHUILUIMHBI JOJLKHBI OBITH NPEIyCMOTPEHbI
cjenyoiue crnenuajbHble IOMeIeHus

Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HAMHUMs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOTo KabuHeTa:

- I0CAJOYHBIE MECTA 10 KOJIMYECTBY O0yJaroIuXcs;
- pabouee MecTo IpernoiaBaTes;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMAaTEPUAIIOB;

- 3aJJaHNA 111 KOHTPOJIBHBIX PadoT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3aIaHMS;

- MaTepHajbl SK3aMEHa.

TexHuueckue cpeacTBa 00ydeHHUs:

- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C HIKPAHOM.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust

Ilepeuenb pexoMeHIyeMbIX Y4eOHbIX u3AaHuii, W HTepHeT-pecypcoB, I0NOJHUTEILHOI
JUTEepaTypbl

OCHOBHBIE UCTOYHHUKHU:

1.

MaremaTuka: anreOpa ¥ Hadajla MaTeMaTHYeCKOrO aHaIM3a, reoMeTpus. AnreOpa U Hadana
Maremarnueckoro anammza. 10 — 11 kmaccel: yueb. st oOmieoOpa3oBar. OpraHu3aIui:
0a3oBbiii U yrinyoma. yposuau / [III.A.AnumoB u 1p.]. — 7-e uzn. — M.: IIpocsemienue, 2019.
Maremartuka: anreOpa u Hadajga MaTeMaTHYECKOIro aHanu3a, reomerpus. ['eomerpus. 10 — 11
Kjaccel: yueO. uis oOmieoOpa3oBar. opraHu3anuii: 0a3oBbelii W yriyon. ypoBHH /
[JI.C.AtanacsH u ap.]. — 8-¢ u3a. — M.: Ilpocsemmenne, 2020.

JIOTIOJTHUTENILHEIC UCTOYHHUKH:

1.

e

Anrebpa u Havana aHanuza: Yueb. ansa 10-11 k. obmeoOpa3zoBaTenbHbIX yupexaeHuid/ A. H.
Konmoropos, A. M. Abpamos, 1O. I1. Jynuunsi u ap.; [ox pea. A.H. Konmoroposa. — 7-¢
u3 ., gom. — M.: IIpocsemienue, 1998.

bammakoB M.U, Maremartuka: yueObnuk s 10 kinacca: cpennee (mojHoe o01iee oopazoBaHue
(6a3oBsIii ypoBeHs) / M. U. bammmakoB — M.: W3narenbckuii ieHTp «Akamemusi», 2012.
Hanasu A.A. Marematuka: yueouuk / A.A.Jlanasn. — M.: ®OPYM, 2010.

Hopodees I'. B, CoopHuk 3amanuii A MPOBEACHUS MUChbMEHHOTO dK3aMeHa M0 MaTeMaTHKe
(kypc A) u anrebpe u Havanam aHanusa (Kypc B) 3a kypc cpenneit mkonsl. 11 kmace/ I'. B.
Hopodees, I'. K. Mypasun, E. A. Cenoa. — M.: [Ipoda, 2008.

Epmosa A.IL., 'ono6opoasko B.B. CamocTosiTenbHbIe U KOHTPOJIbHBIE PA0OTHI 1O anredpe u
reomerpun st 10-11 kmacca. — M.: Unekca, - 2005.

EpmoBa A.Il., Tomo6oponbko B.B. CamocrosiTenbHble U KOHTPOJbHBIE PabOTHl MO
reomerpun g 10 xkimacca. — M.: Unekca, - 2006.

EpmoBa A.Il. T'omoGoponeko B. B, CamocrosiTenbHble W KOHTpPOJIbHBIE pabOTHI MO
reomerpun u1st 11 kimacca. — M.: Unekca, - 2007.

[Toropenos A.B. I'eomerpusi: Yueb. aia 7-11 xi1. oOieo0pa3oBaTeabHbIX yUpExKIeHUN.— 7-€
u3l. — M.: IIpocsemenue, 1996.

10. PabunoBuu E.M. 3anaun u ynpaxHeHHs Ha TOTOBBIX yepTexkax. 10-11 xmaccel. 'eomerpust. —

M.: Unekca, 2003.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOJIL H OIlCHKAa

pe3yIbTaTOB

OCBOGHHUsSI  001e00pa3oBaTEILHOM

IUCHUTIIINHEI

pacKpbIBalOTCA uepe3 TUCIUILUIMHAPHBIC Pe3yabTaThl, HAallpaBJeHHbIEe HAa (OPMUPOBAHUE OOIIUX U
npodeCCHOHATBLHBIX KOMIIETEHIIMIA MO pa3/ielaM U TeMaM COJIepKaHusl yueOHOro Marepuaa.

Oo6mas/mpogeccuoHanbHASA
KOMIIeTEeHIUs

Pa3zgen/Tema

Tun oneHOYHbIX MEpPONPpUATHA

OK 01. Beibupats criocoObt
pelieHus 3a1aq
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

P11, Temrr1.1-1.4
P2, Temsr 2.1-2.7
P 3, Temsr 3.1-3.6
P 5, Temsr 5.1-5.5
P8

TectupoBanue

VYerHbli onpoc

MareMaTH4ecKuil TUKTAHT
WuavBuayanbHas CaMOCTOSTENbHAS
pabora
IIpencrasnenue
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIYaTbHBIX TPOEKTOB
KonrponsHas pabora

Brimonnenue 3a1anuii Ha 9K3aMeHe

pe3yJIbTaToB

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOMCKA, aHaJIu3a U
UHTEpIpeTalnuu
uH(popMaluu, 1
UH(pOPMAaLIMOHHbIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3aj1a4 NpoQecCuOHANbHOM
JeSITEIbHOCTH

P4, Temsr 4.1-4.9
P 6, Temsr 6.1-6.7
P7, Temer 7.1-7.5
P8

TectupoBanue

YcTHbI onpoc

MaremaTidecKui TUKTAHT
WNupuBunyanbHass caMOCTOSITENbHAS
pabora
[IpencraBnenue
NPaKTUYECKUX paboT
3ammuTa TBOPYECKUX pabOT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KoHntposbHas padota

Brinonraenue 3agaHuii Ha SK3aMEHE

PE3YyJIbTAaTOB

I1K 1.4. Ananu3upoBatb
IPOLIECC U Pe3yIbTATHI
00yuyeHHs 00yUaromuxcs

P1, Temsr 1.1-1.4
P7, Temsr 7.1-7.5
P8

TectupoBanue

VYerHbli onpoc

MareMaTuyecKkuii TUKTaHT
WnauBuayanbHas caMOCTOSITENIbHAS
pabota
IIpencraBnenue
IPAaKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT

3amuTa MHAUBUIyaJIbHBIX IIPOEKTOB
KonTponbhas padbota

BrinonHeHue 3a1aHnil Ha DK3aMEHe

pe3yJIbTaToB

IIK 1.7. BeicTpauBars
TPAaEeKTOPHUIO
Ipo¢eCCHOHATIBHOIO POCTa
Ha OCHOBE pe3yJIbTaToB
aHaJIM3a npoiiecca o0ydeHus
U CaMOaHaJIM3a JesITeIbHOCTH

P 3, Temsr 3.1-3.6
P4, Temp1r 4.1-4.9
P7, Temsr 7.1-7.5
P8

TecTtupoBanue

YeTHBIN onpoc

MaremaTudeckuii TUKTAHT
NunuBunyanbHass caMOCTOSITENbHAsS
pabora
[IpencraBnenue
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX PaboT

3ammuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbnas pabota

BrmosHeHMEe 3amannii Ha DK3aMeHe

pe3yIabTaTOB




