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1. lacnopT NporpaMMbl AUCUMIIUHBI

«MarTeMaTHKa»

1.1. MecTO AUCHUNJIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CIIENUAJMCTOB CPeHEro 3BeHa:

Jucnummna «MaTteMaTHKay OTHOCHTCS K €CTECTBEHHOHaydHOMY yueOHOMY nukiy (OY/1.05),
OCBOGHHE KOTOPOW 0OecreynBacTCss B paMKax pealu3alliyd MPOrpaMMbl MOATOTOBKHU CIICIIMATUCTOB
cpeanero 3BeHa no cnenuanbHocTh 44.02.02 «lIpenogaBanue B HaYaIbHbBIX KJIACCAX).

1.2. leau 1 3a1a44 AMCUUILJIMHBI, TPEOOBAHUSA K Pe3yJbTATAM OCBOCHHUS AU CHUIINHBI:
B paMKax HpOI‘paMMBI JUCHUITIINHBI O6y‘-IaIOH_II/IMI/IC$I OCBAMBAKOTCA YMeHI/ISI U 3HaHHA, a TAKXKC,
hopmupyrorcs obmpe u(uin) mpodeccHoHaTbHbIE KOMIIETEHIIUN U TMYHOCTHBIC PE3YJIbTaThI.

O01mme koMneTeHMA

Ilianupyemblie pe3yabTaTbl 00y4eHUs

Oo0mmue JucuuIinHapHbIe
OK 01 Bsibupatrh croco0sl | - chOpMHUPOBATh  TPAKIAHCKYIO | - BJIAJIETh METOJIaMH1
pelieHus 3a]a4 | MO3UIMI0O  O0ydYaromierocss  Kak | JOKa3aTeNbCTB,  alrOPUTMaMHU
npoeCCHOHATBLHON AKTHBHOI'O U OTBETCTBEHHOT'O YJ€HA | PELICHUS 3ajauy; yYMEHHE
NeSITEIbHOCTH POCCHIICKOTO O0IIIECTBa; dopMynHpoBaTh ONpEeTCHHS,
MIPUMEHUTEIHHO K | - TOTOBHOCTb K TYMaHHTApHOM M | aKCHOMBI u TEOPEMBI,
pa3IMYHbIM KOHTEKCTaM BOJIOHTEPCKON  JAESTEIbHOCTU; - | IPUMEHATh  UX, IPOBOJUTH
OCO3HATh  JIMYHBIA  BKJIAJ B | JIOKa3aTeIbHBIE PACCYXKICHUS B
[IOCTPOEHUU YCTOMYMBOIO | X0JI€ peLIeHUs 3a1a4
Oyay1uiero; - YMETb OTepupOBaThH
- chopMHUpPOBATh MHPOBO33PEHUS, | IOHATUSAMU: CTENEHb 4YHCIA,
COOTBETCTBYIOILIETO COBPEMEHHOMY | IorapudM  4ucia;  yMEHHE
YPOBHIO  pa3BUTUS  HAyKH U | BBHINOJHATD BBIUHCJICHHE
0011eCTBEHHON MPAKTUKY, | 3HAYEHUH U TpeoOpazoBaHUs
OCHOBAaHHOTO Ha JIMAJIOre KYJbTYp, | BRIDQXKEHUH CO CTENEeHSIMU U
CIOCOOCTBYIOIIETO OCO3HaHMIO | JorapupmMamu, IpeoOpa3oBaHUL
CBOEr0 MECcTa B IMOJMKYJIbTYPHOM | IpOOHO-pallOHATbHBIX
MUDE; BBIpaXEHMUIA;

- CaMOCTOATENbHO (HOPMYIUPOBATH
U aKTyaJu3upoBaTb  mpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTH KOPPEKTHBBI B
JACATCIIbHOCTD, OIICHUBATH
COOTBETCTBUE DPE3YJIBTATOB IICIISIM,
OIICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ
JIEATEILHOCTH;

- paSBI/IBaTI) eraTI/IBHoe MBIIIIJICHHUC
npu peleHIH JKA3HEHHBIX
npo0em;

- CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITCIIEHOMY TIOUCKY

METOJIOB PCIICHUSI TMPAKTHUYECKUX
3aja4, HpI/IMeHeHI/IIO paSJ’II/I‘IHLIX
METO/IOB ITO3HAHUS;

- CcTaBuTh U  (HOPMYIHPOBATH
COOCTBEHHBIC 3aa4n B
00pa3oBaTeNbHON JEATETLHOCTH |
YKU3HCHHBIX CHTYallUsX;

- YMETh BBIOMPATH MOAXOISIINI
V3YYEHHBIN METOJ JUJIsl pELICHUS

3aaa4u, pacrio3HaBaTb
MAaTEMAaTHYCCKHUC (1)8.KTLI u
MaTEMaTHYCCKHUEC MOACIHN B

MNpUPOAHBIX U 06H_ICCTBGHHBIX
ABJICHUAX, B UCKYCCTBEC, YMCHUC

IPUBOJIUTH IIPUMEPBI
MaTeMaTH4eCKHX OTKPBITHH
pOCCUICKON u MUPOBOMU
MaTeMaTHYECKOW HAYKH.

- YMETH OIEepUpOBATH
MOHATHSIMHU: MHOXECTBO,

ITOJMHOXECTBO, OIEpalui Hal
MHOKECTBAMH;

- YMETh HCIOJIb30BATh
T€OPETUKO-MHOKECTBEHHBIIN
armapar JUISL OINMCAHUSA
pEaTbHBIX MPOIIECCOB U SBJICHUHN
U NPU PEIIEHUM 33734, B TOM
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- YMETh WHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIIBUIAaTb  HOBBIE  WJEH,
npeajiaraTb OpUTMHAJIbHBIC
IIOAXOAbI U PEIICHMUS;

- UIMETh BHYTPEHHIOIO MOTHUBALIUIO,

BKJIFOYAIOOIYHO CTPCMIICHHUC K
JOCTHIKCHUIO HEIM KU YCIEXY,
OIITUMHU3M, WHHUIHUATUBHOCTD,

YMEHHE JI€MCTBOBATh, MCXOIS U3
CBOMX BO3MOKHOCTEN

yuciae U3 JAPYruxX y4eOHBIX
IIPEAMETOB;

- yMEThb OIIEpPUPOBATH
MNOHATUAMU: HaTypajabHOE

YHCJI0, OCJI0C YUCI0, OCTATOK I10
MOJYJIIO, palfMOHAaJIbHOC YHCIIO,

UpPpalMOHATIbHOE 4UCIIO,
MHOX€ECTBa HaTypaJbHbIX,
LEJIBIX, paloHaIbHbIX,

JIeMCTBUTEIBHBIX YHCETT,

- YMETh UCIO0JIb30BaTh MPU3HAKU
IEJIMMOCTH, HauMEeHBIIUH
00U IeNUTEIb U HAUMEHBIIIEE
ofmee  KpaTHOE,  aJITOPUTM
EBknuma npu pemieHuu 3anad;

3HAKOMCTBO C  Pa3JIMYHBIMU
IIO3ULIMOHHBIMU cUcTEMaMu
CYMCIICHHUS,;

- yMETh OIEPUPOBATH
MOHATUAMU: KOMILIEKCHOE
4HCIIO, COIIPSIKCHHBIE

KOMIUIEKCHBIE YHUCIIa, MOAYJIb U
apryMeHT KOMILUIEKCHOTO YHUCIIa,
dopMa 3amucH KOMIUJIEKCHBIX
quCen (reomeTrpuyeckas,
TPUTOHOMETPHYECKAs u
anreOpanyeckas);

- YMETb IIPOU3BOIUTH
apudMeTHUecKre JCHCTBUS C
KOMIUIEKCHBIMU YHCcIaMU;
MIPUBOJIUTH MIPUMEPBI
UCIIOJB30BAaHUSI  KOMIUIEKCHBIX
YHCEIT;

- YMETb MOJIETTUPOBATh
peallbHbIE CUTyallud Ha S3bIKE
MaTeMaTHKH; COCTaBJISITh
BBIpaKCHHUSI, ypaBHEHUS,
HEPaBEHCTBAa U UX CHCTEMBI I10
YCIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIETHN C
MCII0JIb30BaHUEM amnmapara
anredpepl,  UHTEPHPETUPOBATH
NIOJIyYEHHBINA PE3yJIbTAaT;

- CTPOUTh MaTeMaTUYeCKue
MOJIENH c IIOMOUIBIO
F€OMETPUYECKUX TIOHATHH U
BEJIMYMH, pEIIaTh CBSA3aHHBIE C
HUMH IPAaKTHYECKUE 33]1auH;

- COCTaBIATb BEPOSTHOCTHYIO
MOJI€Tb U HMHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yNbTaT; peuaTh
MIPUKJIa/IHbIE 3aJ1auu




CpelcTBaMU  MaTeMaTH4eCKOTo
aHaiM3a, B TOM  4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKOTO U
buznyecKoro xapaxkrepa

OK 02 Hcnonb3oBate
COBPEMCHHBIE cpencTaa
TIOUCKA, aHanmm3a u
MHTEpPIIpETaluu
uHpopManuy, u
UH(OPMAIMOHHBIE
TEXHOJIOTHH ISl BBITIOJTHEHUS
3aga4y  MpogeCcCHOHATBHON
JeSATeIbHOCTH

- YMETb B3aUMOJCHCTBOBaTb C
COLMAIBHBIMM ~ HMHCTUTYTaMU B
COOTBETCTBUHM C MX (QYHKIUAMHU H
Ha3HAYCHUEM;

- CIIOCOOHOCTH OIIEHUBATH
CHUTYAIIHIO u IPUHUMATD
OCO3HAHHEIE peleHus,
OPUCHTHUPYACH ~ HAa  MOpaJbHO-

HPAaBCTBCHHLIC HOPMBI 1 ICHHOCTH,
- TOTOBHOCTb K Tpydy, OCO3HAHHC

IEHHOCTH MAacTEpPCTBA,
Tpyaoiooue;
- TOTOBHOCTH K aKTUBHOU

JACATCIIbHOCTH TEXHOJIOTHYECKOH H

COLIMAIbHOU HaIIpaBJIEHHOCTH,
CHOCOOHOCTh MHUIUHPOBATh,
IUIAHUPOBaTb M CaMOCTOSITEIILHO

BBITIOJHSATH TaKyIO JESTEIIbHOCTD;
- MOJy4yaTh HOBBIC 3HAHHS, €TO
MHTEpIIPETAllMK, [PEOOPa30BAHUIO
U TOPUMEHEHUI0O B  PA3JIUYHBIX
yueOHBIX CUTyallUsX, B TOM YHCIE

OpU  CO3JaHMU  Y4EeOHBIX U
COLIMAJIBHBIX TIPOEKTOB;

- BBISIBIISITh NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U U
aKTyaJIu3UpOBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3Y €€ pPELICHUS,
HaXOJUTh apryMeHTbI JUISE
JI0Ka3aTeNnbCTBa CBOMX

YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl
Y KPUTEPUU PELICHMUS,
- BIAJETh HAaBbIKAMHU IOJIYYEHHS

I/IH(i)OpMaLII/II/I n3 HCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATDH IIOUCK, aHaJIu3,

CUCTEMATU3AIUIO U UHTCPIIPECTAIIUTO
uH(OpMAILUK PA3TUYHBIX BUJOB U
dbop™m mpeacTaBIeHNUS;

- HCITOJIH30BaTh CpeacTBa
MH(OPMaLIMOHHBIX "
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B
pelIeHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHW3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHMIt
HPTrOHOMUKH, TEXHHKH
0e30macHOCTH, TUTHEHEI,

- yMETh OIIepPUPOBATH
HOHATUSAMHU: panuoHaIbHas
byHKLU, II0Ka3areiabHast
byHKIUS, cTeneHHas (yHKIHS,
gorapupmuueckas  QyHKIu,
TPUTOHOMETpHUYECKNE (DYHKIUH,
oOpartHbie PYHKLINY;

- yYMEHHEe CTpouTh Tpaduku
M3YYEHHBIX GbyHKIHH,
UCIIONB30BaTh TIpadUKH  IpU
U3y4eHUH MIPOIIECCOB "
3aBUCHMOCTEH, TIpH pEIICHUH
3aJad M3 JIPYTUX  y4eOHBIX
IPEJIMETOB U 33/1a4 U3 peallbHON
KHU3HH,

- BBIPAXKaTh ¢bopmynamu
3aBUCHUMOCTH MCKOY
BEJIMYNHAMU;

- YMETh OIIEPUPOBATH
HOHSTUSAMH: TOKJECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHUE,
HEPABEHCTBO, cucrema
YpaBHEHUH U HEPABEHCTB,
PaBHOCUJIIBHOCTb  YpPaBHEHHI,
HEPaBEHCTB u CUCTEM,
panroHaIbHBIE,
UppaLMOHAJIbHBIE,
MOKa3aTeJIbHBIC, CTCIICHHBIE,
JorapupmMHUyUecKue,
TPUTOHOMCTPUYCCKUEC
YpaBHEHUs, HEPABEHCTBA U

CUCTEMBI;
- yMETb pelarbh ypaBHEHUS,
HEpPaBEHCTBA M  CHUCTEMBI C
MOMOUIBIO PA3IMYHBIX IPUEMOB;
pemiarb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C
rapameTpom; MIPUMEHSITh
YPaBHEHHUs, HEpPABEHCTBAa, MX
CUCTEMBI TUIs pelieHus
MaTeMaTUUYECKUX 3aJad U 3a7ad
13 pa3InYHbIX 00JacTel HayKu U
pEabHOM )KU3HU;

- yMeTh CBOOOJHO ONEepUPOBATH
MOHATHIMHU: JBUKEHHE,
napajuieIbHbIi [IEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH M B
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pecypcocOepexeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIAJICTh HaBBIKAMHU
pacrmo3HaBaHUs u 3aIUThI
uHpopmanuu,  HUHPOPMAITMOHHOMN
0€301acHOCTH JINYHOCTH

IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue noaoous,
nogo0Hble  (GUTYpBI;  YMETb
pacro3HaBaTh paBHBIC u
1noJ00HbIE (PUTYPEI, B TOM YHCIIE
B pupoe, HCKYCCTBE,
apXUTEKTYpeE; YMETh

UCIIOJIb30BaTh T'€OMETPHUYCCKUE
OTHOLICHUA, HaxXoIUuThb
rCOMETPHYCCKUE BEJMYMHEI
(mmuHA, yroii, TIoma s, 00beM)
NP PEIICHUU 3a/a4d U3 JPYIHX

y4eOHBIX TpPEIMETOB U W3
peabHOM JKU3HU
OK 03 [IlnanupoBarh W |- TOTOBHOCTb K CAMOBBIPA)KEHUIO B | - yMEThb OIEpUPOBATh
peann30BbIBaTh COOCTBEHHOE | pa3sHbIX BUJAX UCKYCCTBA, | IOHATUAMU: palroHaIbHbIE,
npodeccruoHaIbHOe U | CTpEMJICHHE MPOSABIATH KadyecTBa | MppalOHaIbHbIE,
JIMYHOCTHOE pa3BUTHE, | TBOPUECKON JIMYHOCTH; HOKa3aTesbHbIE, CTEIICHHBIE,
MIpeANPUHUMATEIBCKYIO - WMETh HUHTEpeC K pa3IU4HbIM | IorapuMUIecKue,
JesITeIbHOCTD B | chepam poeCCUOHABHON | TPUTOHOMETPUYECKHE
npodeccuoHanbHON  cepe, | AeATENbHOCTH, YMEHHE COBEpIIATh | ypaBHEHHs M HEPAaBEHCTBA, HX
UCIOJb30BaTh 3HAHUS IO | OCO3HAHHBIM  BBIOOP  Oynyuiel | cUCTEeMblI,
(UHAHCOBOW TPaMOTHOCTH B | MpodeccCH U PEaln30BHIBATH | - YMETb OIepUpOBATH
pa3InYHbIX ’KM3HEHHBIX | COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI; HOHATHAMMU: MHOI'OI'paHHUK,
CUTYaLUsAX - TOTOBHOCTh M CIIOCOOHOCTb K | CE4eHHWE MHOTOTpaHHHKA, KYO,
00pa30BaHUI0 M CaMOOOpPA30BaHMIO | Mapajuleienunes, npusma,
Ha NPOTSHKEHUU BCEl )KU3HU; nUpaMuIa, ¢durypa u
- aHAJIM3MPOBAaTh IIOJYYEHHBIE B | IOBEPXHOCTh BpallleHus,

XOJIe PELICHUs 3aa4M PE3yJIbTATHI,
KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTh, ~ IIPOTHO3UPOBATh
U3MEHEHUE B HOBBIX YCIIOBHSIX;

- CAMOCTOSITEIBHO COCTABIIATH IIJIaH
pemieHuss OpoOJeMbl € y4eTOM
MMEIOIINXCSA pecypcos,
COOCTBEHHBIX  BO3MOXKHOCTEH H
IIPEATIOYTEHU;

- yYMETb OLEHHUBATb PUCKU H
CBOEBPEMEHHO IPUHUMATh PEIICHUS
10 UX CHUKEHUIO;

- copMupoBaTh MPU3HABATH CBOE
[IpaBO Y IpaBO JAPYIUX JIIOACH Ha
OILINOKH.

IWIUHAP, KOHYC, Imap, cdepa,
cedyeHus (UTYpsl BpallCHUS,
TUTOCKOCTB, Kacatommasicst chepsl,

MWIMHIpA, KOHYyCa, TUIOIIAIh
IMMOBEPXHOCTHU nupamMu b,
Opu3MBbl, KOHYyCa, IMJIMHIPA,
mwiomanas cdepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO

napajuiefienumne1a, MTUPaMUIBI,
OpU3MBl, IWIMHIpa, KOHYcCa,
mapa; yMmMeHue u3o0paxaTh

MHOTOTPaHHUKHU U MTOBEPXHOCTU
BpallleHUsl, UX CEUYEHHUS OT PYKH,
c MIOMOIIBIO YEepPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;

- YMETh pacrno3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE;

- YMETh pacrno3HaBaTh
IIPABUJIbHBIE MHOTOI'PAHHUKU;
YyMETb  ONEpUPOBATH
MOHATHIMHU: IPSIMOYTOJIbHAS
cucrema KOOpJUHAT,
KOOpJIMHATBl TOYKH, BEKTOD,




KOOPIMHATHI BEKTODA,
CKaJIIPHOE TPOU3BENCHHE, YTOJI
MEXIYy  BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BE/ICHUE
BEKTOpa Ha YUCIIO;

- HaxXOoJWUTh C  IOMOIIBIO
U3YYCHHBIX dhopmyn
KOOPJMHATHI CePEeIMHBI OTPE3Ka,
paccTosHHEe  MEXIy  JByMs
TOYKaMU;

- YMETb OIIEepUPOBATH
NOHATUSAMH:  Tpad, CBS3HBIN
rpad, nepeBo, muKiI, rpad Ha
IUIOCKOCTH; YMCHHUE 3a/1aBaTh W
OIUCHIBATh Tpadbl pa3InIHBIMU
criocobamu; UCIIOJIb30BaTh
rpadbl IpU PELICHNN 33/1a4;

- YMETb CBOOOJIHO ONIEPUPOBATH

MMOHSTHSIMH: coyeTaHue,
MepeCcTaHOBKa, YHCIIO
COYCTaHHUH, 4UCIIO
MePECTaHOBOK; OMHOM

HeioToHa; ymeTs MNpPHUMEHSTH
KOMOWHATOpHBIE  (DaKTBI |
paccykneHus Uil peIIeHUs
3a/1ay;

- YMETh HaXOJIUTh BEPOSITHOCTU
COOBITMIl € HCHOJIb30BaHUEM
rpapuIecKux METO/IOB;
NPUMEHSTH 7Sl PEIIeHUs 33134
bopMyIBI CIIOKEHUS "
YMHOXKEHUS BEPOSITHOCTEH,
(dopMyity OJHON BEPOSTHOCTH,
bopmymny bepnymnu,
KOMOUHATOpHbIE  (aKThl H
bopMyibI;

- OLEHMBaTb  BEPOSTHOCTU
peaabHBIX COOBITHIA;

- YMETh ONepUpOBaTh
TIOHSTHASIMHA : ciyJaiiHas
BEJINYMHA, pacrpenenenie
BEPOSATHOCTEM, MAaTEMaTUUYECKOE
OXKHUJaHUE, JUCIIEPCHS "
CTaHJapTHOE OTKJIOHEHHE

cllyyaitHOM BEJTMUMHBI, PyHKIIMU
pactpeneseHusT W IIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeIbHOIO
Y HOPMaJIbHOTO paclpeIeICHNM;
- YMEThb HUCIIOIB30BaTh CBOMCTBA
W3YYEHHBIX PaclpeAesIeHUN s
peuieHus 3a1ay;




- 3HAKOMCTBO C TOHSATHSIMHU:
3aKOH OOJIBIITNX YHCEJ, METOJIBI
BBIOOPOYHBIX HCCIICIOBAHUM;

- YMETh MPHUBOAHUTH TMPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIHX
grcedl B TPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX

- YMETb CBOOOJ/IHO ONIEPUPOBATH
HNOHSATHUSMH: TUIOIIAAb (DUTYPBI,
00beM (urypsl, BeIMUMHA yTia,
paccrosHue OT TOYKH [0
TUIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMHU, PACCTOSIHHE MEXIY
TUIOCKOCTSIMH, TUIOINAAb CQepsbl

TJI01A/Th MMOBEPXHOCTHU
nUpamMubl, MOPHU3MbI, KOHYCAa,
WIAHIPA, 00BeM Ky0a,
PSIMOYT'OJIBHOTO
napajuieienunesa, MUpPaMHuIbl,
OpU3Mbl, UWIMHAPA, KOHYCA,
mapa; yMEHUE HaxOJIUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX
buryp.
OK 04 O}PexTuBHO | -  TOTOBHOCTH  MPOTUBOCTOATH | - yMETh OIepUpPOBATH
B3aMMO/IEVICTBOBATh U | UJIEOJIOTUH BKCTPEMU3MA, | MOHATUSAMM: CIIyYalWHbIN ONBIT U
paboTaTh B KOJUIEKTHBE U | HAIlHOHAIM3MA, KceHopoOuu, | ciydaiftHoe coObITHE,
KOMaH/1e JUCKPUMHHAIIMK 110 COLIMAJIbHBIM, | BEPOSITHOCTh CIIy4aitHOTO
PENUTUO3HBIM, PacoBbIM, | COOBITHS;
HallMOHAIBHBIM MPU3HAKAM; - YMETh BBIUUCISATH BEPOSITHOCTh
- cdopMUpOBaTh HPABCTBEHHOE | C HCIIOJIb30BaHUEM
CO3HaHHE, STUYECKOTO TOBEJCHUS; | TpapIeCKuX METOJIOB;
- TOTOBHOCTb K TpPYAY, OCO3HAHHE | - MPUMEHSATH (bopMyIbI
[IEHHOCTHU MacTepCTBa, | CIOKEHUS u YMHOKEHHS
Tpyaoooue; BEPOATHOCTEH, KOMOWHATOPHBIE
- CTaBUTh MNpoOJIeMbl U 3a4aud, | pakTel U GopMynbl  MpU
JIOMyCKarolue aJIbTEPHATUBHBIEC | PEIIEHUH  337a4; OLIEHUBATh
pelIieHus; BEPOSITHOCTH peabHBIX
- BIAJETh Pa3IMUYHBIMH CIIOCOOaMH | COOBITUN;  3HAKOMCTBO  CO
001IIeHUsT ¥ B3aUMOJICHCTBUS; CITy4allHBIMHU BEITMYMHAMU;

~apryMmMeHTUPOBAHHO BECCTH AUAJIOT,

yMeTh  CMSTYaTh  KOH(DIUKTHBIE
CUTYallUH;

- pPa3BepHYTO W JIOTUYHO H3JIaraTh
CBOIO TOYKY 3peHust c
UCTIOIb30BaHUEM SI3BIKOBBIX

CPEACTB; COBMECTHAs AEATEIbHOCTD:
- TIIOHUMaTh W  MCIIOJL30BaTh
MpEUMYILECTBA  KOMAaHIHOMN H
UHAUBUAYAJIbHON paboThI;

- BBIOMpaATh TEMATUKYy U METOJIbI
COBMECTHBIX JEHUCTBUM C YYETOM

YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIHNX
YHCel B NPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- YMeTh CBOOOJHO OTMIepUPOBATH
MOHATHSAMM: CTEHEHb C IEILIM
IOKa3aTelieM, KOpEHb
HaTypaJIbHOW CTENEHHU, CTETICHb
C palMOHAIbHBIM MOKa3aTeJeM,
CTENEHb C JEeUCTBUTEIBLHBIM
(BemIeCTBEHHBIM) TIOKa3aTeseM,
norapudm Yuca, CHHYC,
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00X MHTEPECOB M BO3ZMOKHOCTEH
KaKJIOr0 4JICHA KOJIJICKTHBA;

- KOOPJAMHUPOBATh U BBIINOJHATH
paboTy B YCJIOBHUSX pPEaJbHOTO,
BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- chopMHpPOBAaTh CaMOKOHTPOJIb,
YMETh IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBEJCHHUE, CIIOCOOHOCTH
aJalTUPOBATHCA K SMOLMOHAIBHBIM
U3MEHEHUSM M TTPOSIBIISITH THOKOCT,
OBITh OTKPBITHIM HOBOMY;

- chopMupoBaTh  COIUAIbHbBIE
HaBBIKH, BKJIIOYAIOLIME
CIIOCOOHOCTh BBICTpauBaTh

OTHOLICHUA C APYTHUMHU JIOAbMH,
3a00TUTHCS, TPOSIBJIATE HHTEPEC U
pa3pemaTth KOHQIUKTHI;

- chopMHUPOBATH IPUHSATHIC MOTHBBI
U apryMEHTBl JPYTHX JIIOAEH IIpU
aHaJIN3e Pe3yJbTaTOB JICATCIILHOCTH

KOCHUHYC u TAHTE€HC
POU3BOJIBLHOTO YHUCIIA;
- yMeTb CBOOO/IHO ONEpUPOBATH

NOHATUSAMHU: TpaduK (QYHKIUH,

oOparHas byHKIHS,
KOMITO3HLIUS GyHKIHH,
JIUHEWHas byHKIMA,
KBa/IpaTU4Has byHKIHA,

CTereHHast (QYHKUIUS C IeIbIM
HoKa3aTeseM,
TPUTOHOMETPUYECKHE (PYHKIUH,
o0paTHbIe TPUTOHOMETPUUYECKHE
GyHKIIMKM, T[OKa3aTrenpHas U
norapupmuueckas  QyHKIUH;
yMETh CTPOUTH rpaduxu
GyHKLUH, BBINOJIHATh
npeoOpazoBaHus rpauKoB
(ynKumit;

- YMETh HCIIOJIb30BaTh TpaduKu
byHKUIMI s U3yUYCHUS
IIPOLIECCOB M 3aBUCUMOCTEMN IIPU
peleHUH 3ajad U3 JIPYTHux
y4eOHBIX MpEeIMETOB U U3
pearbHOM JKHU3HU; BBIpAXKaTh
dbopmynamu 3aBUCHMOCTH
MEX/y BEJIMYMHAMU;

- CcBOOOJZHO  OMEpPHPOBATH
HOHSATUSAMH: YETHOCTh (DYHKIIUH,
NePUOTUIHOCTD GbyHKINN,
OTPaHUYEHHOCTh ¢byHKIMN,
MOHOTOHHOCTb ¢byHKIMH,
IKCTPEMYM ¢GbyHKIMH,
HauOoJpIllee W  HauMEHbllee
3HA4YCHMS byHKIUN Ha
IPOMEXYTKE; YMETh IMPOBOJIUTH
uccliieJoBaHue QyHKIUU;

- YMETh UCIOJIb30BaTh CBOMCTBA

u rpabuku  QyHKOMM a8
peleHus YPaBHEHUH,
HEpaBEeHCTB W 337ady ¢

napameTpamu; H300pakaTb Ha
KOOpJIMHATHOM IIJIOCKOCTH
MHO’KECTBA pelIeHni
yYpaBHEHUH, HEPABEHCTB M UX
CUCTEM;

- yMeTh CBOOOJHO ONEepUpPOBATH
HNOHATUSAMM: TOYKA, IHpAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO,
OTpE30K, JydY, IUIOCKUH Yroi,
JIBYTPaHHBIN yroi,
TPEXTPaHHbIN yrou,
MIepECEKArOIINECH,
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napaijiCJIbHbIC n
CKPELIMBAIOILNECS IpsIMBIE,
HapaJIeIbHOCTh U
NEePIEHIUKYIAPHOCTD NPSAMBIX U
IUIOCKOCTEW,  Yroil  MEXIy

OPSIMBIMH, YTOJl MEXAY MPSIMON
U IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMU; yMEHHE
UCIIOJB30BaTh IIPU  pELICHUU
3aa4  U3y4YeHHble (aKTBl H
TEOpPEMBI IIJIAHUMETPUU; YMEHNE
OLICHUBATh pa3Mepbl OOHEKTOB B
OKpYXXAloIlleM  MHpE;  YMETh

OIepupOBaThH MOHSTUSIMHU:
MHOTOI'PAaHHHUK, CeueHue
MHOTOTPaHHHKA, MPaBUIbHBIN
MHOTOI'PaHHHUK, npu3Ma,
nUpaMua, dburypa u
MOBEPXHOCTh BpaIieHusl,
HWIMHJIpP, KOHYyC, Imap, cdepa,
pa3BepTKa TMOBEPXHOCTH,
CeUeHHUs KOHYCa U IMIMHIpA,
napasuleJbHble ocH W

OCHOBAaHMIO, CEYEHUE LIapa,
IUTOCKOCTB, Kacarommasics chepsl,
LWIMHApPA, KOHYycCa; YMEHHE
CTPOUTH ceueHue
MHOTOTpaHHMKa,  M300paxarb
MHOTOTPaHHUKH, GQUTYpBl U
NOBEPXHOCTU  BpalllEHUs, MX
CEUYeHUs, B TOM 4YHCIE C

IIOMOILBIO ANIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHATH
CBOMCTBA F€OMETPUYECKHUX
buryp, CaMOCTOSITEJIBHO

bopMyIUpOBaTh  ONPEACIICHUS
u3ydaeMbIX (Uryp, BBIIBHTaTh
TUIIOTE3bl O  CBOMCTBaX W

IpU3HaKaxX TEOMETPUUECKUX
¢Guryp, 0OOCHOBBIBATb WU
OlpoBEpraTh  HX; yYMEHHE
MPOBOJIUTH KJIacCU(PUKAITHIO
buryp 1o pa3IM4HbIM
MIpU3HAKaM, BBITIOJTHATh
HE00XO0/IMMbIE JOMOJHUTEIbHbIE
ITOCTPOCHHS
OK 05 Ocy1ecTBisATh | - IIPUHATH TPagULIUOHHBIE | - YMETh OIepUpPOBAThH
YCTHYIO M TNHCbMEHHYIO | HallMOHAJbHBIE, O0IIeYeIOBEYECKUE | TOHATUAMU: cpensee
KOMMYHHKAIUIO Ha | TYMaHUCTUYECKHE U | apu(pMETHUYECKOE, MeJuaHa,
roCy1apCTBEHHOM A3BIKE | TEMOKpPAaTUYECKHE LIEHHOCTH; HauOoJbIlee UM HauMEHbIIee

Poccuiickoit  denepanuu ¢
y4eTOM 0COOEHHOCTEH

- COBEpLICHCTBOBATH SI3BIKOBYIO U
YUTATENbCKY0  KYJIbTYPYy  Kak

3HA4YCHHA, pasMax, AUCIICPCH,
CTaHJApTHOC OTKJIOHECHUC
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COLIMAJIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa

CpPEACTBA B3aMMOJCHCTBUS MEKIY
JIIOJIbMH U TTO3HAHMS MUPA;

- OCO3HaTb LEHHOCTH HAY4YHOU
JIeATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIIATh MPOEKTHYIO u
HCCIIE0BATENIbCKYIO  JAEATEIbHOCTh
VHJIUBUYAJIBHO U B TPYIIIIE;

- BHOCUTb  KOPPEKTHUBBl B
JIeSATEIIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YyJbTATOB LEIISIM,
OLICHMBAaTh PHUCKU  IOCIEACTBHUI
JIeATEIbHOCTH;

- BIIJIETh HaBBIKaMH
yueOHOUCCIIe10BaTeIbCKOM u
MPOEKTHOMN JESITETbHOCTH,
HABBIKAMU pa3pelieHus npooiem;

- CO3/1aBaTh TEKCThl B Pa3JIMYHBIX
dbopMatax Cc y4yeToM Ha3HAUYECHUS
uHpopmaruu u [IEJIEBOU
ayJIUTOPUH, BIOUpPAs ONTUMAIbHYIO
bopmy MpeACTaBICHUS u
BU3yaJIN3al1U;

- BIIQJIETh HaBBIKAMH
MO3HABATENIbHON pedrekcun  Kak
OCO3HAHUS COBEPIIAEMBIX JICHCTBHI
U MBICIIUTENIbHBIX IPOLECCOB, HUX
pe3yJIbTaTOB U OCHOBAHMI

YHCIIOBOTO  HaOopa; yMEHHe
U3BJIEKAaTh, WHTEPIPETUPOBATH
UH(POPMALIUIO, IPE/ICTABICHHYIO
B Talnumax, Ha JMarpaMmax,

rpadukax, OTPaXKAIOLLYIO
CBOMCTBAa PEATBHBIX IMPOIIECCOB
U SBJICHWH,  MPEACTABIAThH
UHPOPMAIIMI0O C  TTOMOIIBIO
TaOJINI] u JUarpaMm;
HCCIIEI0BATh  CTATHCTHYECKHE
JaHHbIe, B TOM 4HCIE C
IPUMEHECHUEM rpaduIecKuX
METO/IOB u AIIEKTPOHHBIX

CPEICTB; - YMEThb OIEPUPOBATH

NOHATUSAMM: TOYKa, IpsMasd,
IUIOCKOCTB, IIPOCTPAHCTBO,
JBYT'PaHHBIN yroi,
CKpEIMBAIOIINECS IIpsIMBIE,
1apaJuIeIbHOCTD U

NEepHEHIUKYIAPHOCTD IPSAMBIX U
IUIOCKOCTEW,  Yrojll  MEXIy
NOPSAMBIMU, YIOJd MEXAY HIPSIMOi
U IJIOCKOCTBIO, YIrOJN MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT

TOUKH 10 IUIOCKOCTH,
paccTosiHUE MEXAy MpsSMbIMHU,
paccrosiHue MEXY
IUIOCKOCTSIMU;

- yMEeThb UCHOJB30BaTh MpHU
pellIeHnn  3a1ad  M3y4YEHHBIC
(dakTbI u TEOPEMBI
IUTAHUMETPHH; yYMEHHE

OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloMIero MHUpA;
- YMeTb CBOOO/IHO ONIEPUPOBAThH

[IOHSATUSAMU: cpemHee
apudmeruyeckoe, MeauaHa,
HanOoJbIllIeE W HaWUMEHBIIIEE

3HAYCHHUA, pasMax, AUCIICPCH,
CTaHAAPTHOC OTKIIOHCHUC JIA
OIIMCaHHA 4YHCJIOBBIX JaHHBIX,

YMETh HCCIIEIOBATH
CTAaTHUCTUYCCKHE JAaHHBIE, B TOM
qucie c MIPUMECHCHHEM
rpaduuecKux METOJIOB U
3JI eKTpOHHI)IX Cp €CTB,
rpaduuecku HCCIIEIOBATh
COBMECTHBIE  HAOMIOAEHUS C
ITOMOIIIBIO IuarpamMmm
pacceMBaHMsT M JIMHEHHOH

perpeccuun
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OK 06 [IposBnsaTe
IpakAaHCKOMIATPHOTHYECKYIO
MO3UIHIO, JAEMOHCTPHPOBATH
OCO3HAaHHOE IMOBEJCHUE Ha

OCHOBE TPaAULMOHHBIX
00111€4eTI0BEYECKIX
IICHHOCTEH, B TOM YHCIE C
y4ETOM rapMOHHM3al U
MEKHALMOHAIbHBIX u
MEXPEIUTHO3HBIX
OTHOILEHUH, [IPUMEHSATH
CTaHapThI
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

- TOTOBHOCTDH K aKTUBHOH
NEITEILHOCTA TEXHOJOTHUYECKOU U

COLIMAJIbHOU HaIIpaBJIEHHOCTH,
CHOCOOHOCTh MHUILIUHAPOBATh,
IUIAHUPOBaTb M CaMOCTOSITEIBHO

BBITIOJHATH TaKyIO JESTEIbHOCTD;
- IUIAaHUPOBATh U OCYIIECTBIATH
JICUCTBUS B OKpYKaloIllel cpee Ha
OCHOBE 3HAHMs LIEJIEH YCTOMYHUBOIO
pa3BUTHUSA YEIIOBEUECTBA;

- CaMOCTOSITEJIBHO OCYIIECTBISTh
M03HABATEJIbHYIO JeSITEIbHOCTD,
BBISBJISITH MPOOJIEMBI, CTaBUTh H
dbopmyaupoBaTh COOCTBEHHBIC
3aa4u B o0Opa3oBaTesIbHOI
JNESTEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- Croco0CTBOBAaTh (POPMHUPOBAHUIO
U TIPOSIBJICHUIO ITUPOKOU dPYAUIIHH

B pa3HbIX oOOJacTsAX  3HAHUH,
IIOCTOSIHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHbIl M KyJIbTYpPHBIH
YPOBEHB;

- copMHpOBaTH, pa3BHUBaTh
CIIOCOOHOCTh MOHUMaThb MHp C

MMo3unuu Jpyroro 4€JI0BCKa

- yYMETb pellaTb TEKCTOBbIE
3aJaud pa3HbIX THUIOB (B TOM
YUCJI€ Ha MPOIEHTHI, JOJU U
4yacTu, Ha JABIDKEHHE, paboTy,
CTOMMOCTh TOBAapOB M YCIHYT,

HAJIOTH, 3aJadyd W3 O00JIaCTH
yIpaBICHUS JTUYIHBIMU u
CeMEHHBIMU (dbuHaHCAMH);
COCTaBIISATh BEIPKCHMUS,

YpaBHCHHs, HEpPAaBCHCTBA U HX
CUCTCMbI IO YCJIOBHUIO 3aJadvu,

UCCIIEIOBATh MOJIyYeHHOE
pelieHue u OIICHUBATh
PaBI0N0I00HOCTD
pe3yIbTaTOB;

- *ymeThb OTepupoOBaThH
TIOHSITUSIMH onpeJieeHueE,

aKcuoma, TEeOpeMa, CIEICTBHE,
CBOMCTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIC

(hOpMYITUPOBKH; YMETh
dopmynupoBate oOpaTHOE U
TIPOTUBOIIOIOKHOE

YTBEPXKICHHE, MIPUBO/IUTH
OpUMEPBl U KOHTPIIPUMEDHI,
UCIIOJIb30BATh METO/I
MaTEeMATHYECKOH  WHIYKIUH;
MPOBOIUTH J0Ka3aTeNbHbIE
pacCyXJcHHs TPH  PEHICHUH

3a/1a4, OLIEHUBATh JIOTMYECKYIO
IIPaBUIIBHOCTB PACCYXKICHUM;

- *ymeThb CBOOOIHO
OTIepUPOBAThH MOHATUSMHU:
MIOCJIEIOBATEIBHOCTb,

apupMeTHueckas Mporpeccus,
reoOMeTpHYecKasi  TPOTpeccus,
0ECKOHEUHO yOBIBaro1as
reoOMeTpHYecKasi  IPOTPEcCHs;
yMETh 3aJlaBaTh
MIOCJIEIOBATEIEHOCTH, B TOM
qucie c MOMOIIBIO
PEKYPPEHTHBIX POpMyIT;

- *yMeTh BBIOMpATh
TTOTX O TSI METOJ TUTst

pelieHus 3agadyd; ITOHUMAaHHE
3HQUMMOCTH  MaTeMaTUKH B
U3y4EHUU MIPUPOIHBIX u
OOLIECTBEHHBIX IPOIIECCOB U
SIBJICHUH; YMETb pAcIO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMETh
MIPUBOJUTh IPUMEPHI
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MaTEeMaTUYECKHUX OTKPBITUM

poccuiickon u MHPOBOM

MaTeMaTUYECKON HAYKH.
OK 07  CopelictBoBaTh | - HE  NOPUHUMATh  JICUCTBHUS, | - YMETh ONepUpPOBaTh
COXPAHEHHUIO  OKPYKAIOIICH | MIPUHOCSIIME Bped OKPYXKAIOIIEH | MOHATHUSMU: GbyHKIHS,
Cpelibl, pecypcocOepekeHuo, | cpene; HeIpepbIBHAS byHKIMS,
MIPUMEHSATD 3HAHUS 00 | - yMETh MIPOTHO3UPOBATH | MPOU3BOJIHASA, ME€pBOOOpa3Hasi,
W3MEHEHUU KJIUMaTa, | HeONaronpusTHhIE JKOJOTUYECKUE | ONpeAeNICHHbIA HHTETpall; YMETh
MIPUHIIATIBI OEpEeXKIIMBOTO | IOCIEACTBHSI  MPEANPUHUMACMBIX | HAXOAUTh MIPOU3BOHBIC
MPOU3BOJICTBA, 3(PPEKTUBHO | NEHCTBUH, MPEAOTBpAILATh UX; 3JI€MEHTapHBIX GbyHKIH,
JIeNHCTBOBATH B | - pacCHIMPUTh OMBIT ACSATEIBHOCTU | UCTIOJIb3YS CIpaBOYHbIC
YpE3BBIYANHBIX CUTYALUAX 9KOJIOTMYECKON HAIIPaBJIEHHOCTH; MaTepuaybl; HUCCIENOBAaTh B

- pa3pabarpiBaTh IIJIaH PEUICHUS
npoOJieMbl € yd4eTOM  aHaju3a
UMCHOIIIUXCA MaTCpHaAJIbHBIX u
HEMaTePHAJIbHBIX PECYPCOB;

- OCYIIECTBJIATh
1eJICHAIPABIICHHBIH MIOUCK
HepeHoca CpEeACTB W CIIOCOOOB
JCUCTBHS B MPOGECCHOHATBHYIO
cpeny,

- yMeThb TIEPCHOCHUTHh 3HAHUSI B
MMO3HABATEIIBHYI0 U TPAKTUYECKYIO
00J1aCTH JKU3HEIEATEIBHOCTH;

- Ipejjaratb HOBBIE IIPOCKTBHI,
OLICHMBATh HWJCH C  [O3HUIUHU
HOBU3HBI, OpUIrnHaJIbHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

- JaBaThb OLICHKY HOBBIM
CUTYyaIlMsSIM, BHOCUTh KOPPEKTHBHI B
JACATCIIbHOCTD, OLCHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM.

OPOCTEHIINX CiIydasx (PyHKIHH
Ha MOHOTOHHOCTb, HaXOIWUTh
HanOOJbIINE W HAaWMEHBIIHNE
3HaUYeHHUs (QYHKIHHA; CTPOHUTH
rpaduku MHOT'O4JICHOB c
UCIIOJIb30BaHNEM anmapara
MaTeMaTHIECKOTO aHaJIN3a;
HNPUMEHATh TPOU3BOIHYIO TPHU
pelieHnn 3a/1a4 Ha JBUKCHUE;
pemars HPaKTHKO-
OpUECHTHPOBAaHHBIC 3a/a4d Ha
HauOONbIIME W HAWMEHBIINE
3HAYCHHUs, HA HAXOXKICHUE yTH,
CKOPOCTHU M YCKOPEHHS;

- YMETh OIEepUpPOBATH
TTOHATHUSIMH: JIBIDKCHHE B
MPOCTPAHCTBE, mo00HbIE
burypst B IIPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIIICHHUE
IUIOIIAZIE  MOBEPXHOCTENM U

00BbeMOB MOJIOOHBIX QUTYp MpHU
peLlIeHNH 3aj1ay;

- YMETh BBIUHCIIATH
reoMeTpUUYECKre BEJTUYHNHBI
(nnmuHa, yroj, miomanab, o0beM,
10 db MMOBEPXHOCTH),
UCTIOJB3YS W3YYCHHBIC
(bopMyITBI U METOIBI;

- *ymeTb OIepupoBaThH
MTOHSTHSIMH: HENPEPBIBHOCTh

(GyHKIIMHM, acUMOTOTHI rpaduxa

¢yHkuMu, TmepBas W BTOpas
MIPOU3BOHAS GbyHKIMH,
TreOMEeTPUYECKUN U (PU3NUECKUI
CMBICI IIPOU3BOHOM,
nepBooOpa3Hasi, ONpeaeIeHHbIH
WHTErpaix; yMeTb  HaXOAWTb
acUMNTOTHI rpaduka (QyHKIUU;
YMEHHE BBIYHCIIATH
MIPOU3BOJIHBIE CYMMBI,
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IMMPOU3BCACHUA, YaCTHOI O n

KOMITO3HITHH byHKIHH,
HAXOJWTh ypaBHEHHE
KacaTeJIbHON K rpaduKy
GyHKINY;

- *yMeTh UCTIOJIb30BaTh
POU3BOIHYIO TUIst
uccieoBanus (PyHKIUH, IS
HaXOXKJICHUS HAWITYYIIero
peleHusl B IPUKIIAJHBIX, B TOM
qrcie COIIMAIIBHO-

SKOHOMMYECKUX M (PU3NYECKUX
3aja4ax, JUIl  OIpPEIENICHUS
CKOPOCTH u YCKOPEHHUS;
HAXOJWTh IUIOMAIN ¥ OOBEMBI
duryp ¢ momouipl0 MHTErpania;

IPUBO/IUTH pUMEPHI
MaTeMaTHIECKOTO
MOJICITUPOBAHMSI C TOMOIIBIO
nuddepeHIaTbHBIX
YpaBHEHUU;

- *ymeThb CBOOOIHO
OTIepPUPOBATH TTOHSATHSIMH:
IpSIMOYTOJIbHAS cucrema
KOOpJIMHAT, BEKTOP,
KOODPIMHATHI TOYKH,
KOOpJAMHATBl BEKTOpa, CyMMa
BEKTOPOB, NPOU3BEICHUE

BCKTOpa HA 4YHCJIO, PA3JIOKCHUC
BCKTOpa 110 6a3Hcy, CKaJIIpHOC

IPOU3BE/ICHUE, BEKTOPHOE
NPOU3BENECHUE, Yrol  MEXKAY
BEKTOPAMH; YMEHHE

UCIIOJIB30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA  METOA Ul

pereHus TF€OMETPUUYECKUX
3a/1a4 1 3a/1a4 JAPYTUX y4eOHBIX
MIPEMETOB; OTIEpUPOBATH
NOHATUSAMU: MaTpuua 2x2 u 3x3,
OTIPEICTUTEINb MaTpHIIbI,
F€OMETPUYECKUM CMBICIT
OTIPEICTTUTEISI.

Koa 1MYHOCTHBIX pe3yibTaTOB

JIP4,JIP6,J1P14,J1P15,JIP16,JIP18,JIP19

1.3. Kotn4ecTBO 4acoB Ha 0CBOEHHME IPOrPAMMBbI M CHMIIIMHbBI:
MaKCHUMaJIbHOW yueOHOU Harpy3ku oOyuaromierocsi 174 yacos, B TOM 4Uucie:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odyuaromerocs 156 yacos.
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2. CTpyKTypa U cofep:KaHHue TUCIUTIIHHBI

2.1. O0beM JTUCHMILIMHBI M BU/bI Y4e0HOI padoThI

Buo yueonoiit pabomut Oovem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 174
O0si3aTe/IbHASL Ay TUTOPHAN YU4eOHAsT HArpy3Ka (Bcero) 156
B TOM YHCIIE:

JIEKIIUA 81

IIPAKTUYECKUE 3aHATUS 75
®opMa NPOMEKYTOUYHOM ATTECTANUY 10 TUCHUIIMHE
1-2 cemectp DK3aMeH
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2.2. TemaTnyecKkuii IJIaH u CoaecpkaHue NUCHUIIJIMHBI

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOIr0 MaTepHuaJia, MIpakTuyeckue padorbl, CAMOCTONATEIbHAS padoTa Oo0bem | ®opmMupyembie
U TeM o0yuawmmxcst 4acoB | KOMIETEeHUMH
Cemectp 1
Tema 1. PazButne Jlekuus: Ilensie u pamuoHanpHble yncna. JlelicTBuTenbHBIE uncna. [[puOmmKeHHbIC BBHIYUCICHUS. 4 OK-01, OK-02,
MOHATHUSA 0 YHUCJIE KommnekcHble yncia. 0OKO03, OK-04,
IIpakTuyeckue 3aHATHA: ApudMeTHUECKUE NEHCTBUS HAJl YNCIaMU, HaX0XKJICHHE TPUOTMKEHHBIX 4 OK-05, OK-06
3HAYEHWI BETMYMH M MOTPEIIHOCTEH BbIUMCICHHUI (aOCONIOTHON M OTHOCHTENBHOM), CpaBHEHHE
YHCJIOBBIX BBIPAXKEHUH.
Tema 2. Kopau n Jleknusi: KopHu HaTypanbHOM CTENEHM M3 yuciaa M UX cBoiicTBa. CTENeHW ¢ paluuOHaIbHBIMU 4 OK-01, OK-02,
CTEleHH. rmokasarejisiMi, ux cBoicrBa. CTemneHH ¢ IEeHCTBUTENLHBIMU IOKa3zaTensiMu. CBOMCTBA CTENEHHU C 0OKO03, OK-04,
JNEUCTBUTEIILHBIM ITIOKA3aTEIEM. OK-05, OK-06
IIpakTuyeckue 3aHATHA: Bhiuncienue u cpaBHeHNE KOpHEH. BhIMoIHeHHe pacueToB ¢ paguKaIaMu. 3
Pemienne wuppannoHanbHBIX YypaBHEHHMH. HaxoxaeHue 3HA4eHMM CTENEHEeH C pPalMOHAIBHBIMU
nokazarensimu. CpaBHeHue creneneil. [IpeobpazoBanus BeIpakeHUI, CoIepKaliX cTeneHu. Pemenne
IIOKAa3aTeNbHbIX YPAaBHEHUH. Pellenne npuKkiIagHbIX 3a1ay.
Tema 3. OcHOBHBIE Jlekuus: [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUYKA, MpsIMasi, TIIOCKOCTh, MMPOCTPAHCTBO). 4 OK-01, OK-03,
noHsitusi crepeomerpun. | OCHOBHbBIE aKCHOMBI cTepeoMeTpuu. [lepecekatonuecs, mapanenbHble U CKpEUBatOIIUecs MpsMbIE. OK-04, OK-07
PacnoJioxkenne npsiMbIX | Yron  MeXIy OpsAMbIMH B mpocTpaHcTBe. IlepnenpukynspHocTh  mpsAMbIX.  OCHOBHBIE
U IJIOCKOCTeM. IIPOCTPAHCTBEHHBIE (PUTYPHI.
IIpakTHYeckHe 3aHATHS. 2
Tema 4. [lapasnenbHocts | Jleknusi:  [lapamnensHsle  mnpsmas u  mwiockocTs.  Ompenenenue. Ilpusnak.  CpoiicTsa. 2 OK-01, OK-03,
NPSIMbIX, IPSAMOA U [Tapannensubie mmockoctd. Onpenenenue. I[lpusznak. CpoiictBa. TeTpa’ap W €ro 3JIEMEHTHI. OK-04, OK-07
IUIOCKOCTH, II0cKocTeil. | [lapauienenunen u  ero onemeHTsl. (CBOICTBA INPOTHUBOIIOJIOKHBIX T'paHEd U JHaroHaieu
napasuienenunena. Ilocrpoenne 0CHOBHBIX CEUEHUH.
IpaKkTHYeCKHe 3aHATHS. 2
Tema 5. llepnenguxkyasp | Jlekuus: Ilepnennuxyinsap u HakiioHHasA. Teopema 0 TpeX NEPHEHAUKYIApax. YOI MEKIY IPIMON U 2 OK-01, OK-03,
U HaKJIOHHasA. TeopeMa 0 | INIOCKOCTEIO. OK-04, OK-07
Tpex nepneHAuKyJsipax | Yron Mexay miockocTsimu. [lepnenaukyssipHble II0CKOCTU. PacCTOsSHUS B IPOCTPAHCTBE
IIpakTHYeckHe 3aHATHSA. 1
Tema 6. Jlorapugm. Jleknusi: OcHOBHOe JorapuMuyeckoe TOXKAECTBO. JlecATHUHBIE M HATypalbHbIE JOTApU(MBIL. 2

Jlorapudm qyuciaa.

[IpaBuna neiictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO.
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IIpakTnyeckue 3anaTHsA: Haxoxaenue 3HaueHWi Jorapudma MO MPOU3BOJILHOMY OCHOBAHHIO. OK-01, OK-02,
[Tepexo oT 0AHOTO OCHOBAHUS K APYyromMy. Beraucienue u cpaBHeHHE JoraprupMOB. OKO03, OK-05,
OK-07
Tema 7. [Ipeoopa3zoBanue | Jleknusi: IlpeoOpa3zoBaHue pallOHaJIbHBIX, HPPANUOHAIBHBIX CTENEHHBIX, I10KAa3aTeIbHBIX U OK-01, OK-02,
ajiredpanyecKux norapu(pMHUECKUX BBIPAKCHUU. OKO03, OK-05,
BBIPaKEHHIA. IIpakTnyeckue 3aHaTHA: JlorapudmupoBanue W MOTEHIMPOBaHHWE BhIpakeHHH. [IpubimxeHHbie OK-07
BBIYHMCIICHHSI U PELICHUs IPUKJIAHbIX 3a/1a4. Pemenue sorapupMuueckux ypaBHEHHUH.
Tema 8. OcHOBBI Jleknus: Pagnannas mepa yria. Bpamarensnoe nuwxkenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHTEHC OK-01, OK -
TPUTOHOMETPHH. qyuca. 2,0K-3,0K-
OcHOBHbIE MOHATHS. 4,0K-5
IIpakTHyeckue 3aHATHUA: PaguaHHBIi METOA W3MEPEHHs YIJIOB BPAILLEHHS U CBSA3b C IPajgyCHOM
MEpOW.
Tema 9. OcHOBHBIE Jleknusi: @opmyinsl npuseneHus. Popmyisl cinoxeHust. Dopmyssl yaBoeHuss PopMyIisl TOJIOBUHHOTO OK-01, OK -
TPUTOHOMETpPHYECKH e yria. 2,0K-3,0K-
TOXKIECTBA 4, OK -5
IIpakTnuyeckue 3aHsATUsI: OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA, (HOPMYJIbI CIOXKECHHMS,
yIIBOEHUS, TPe0Opa30BaHNEe CyMMbl TPUTOHOMETPUUECKHUX (PYHKIINN B IPOU3BEIEHUE, IPe0Opa3oBaHue
IIPOM3BEACHUS] TPUTOHOMETPUYECKUX (PYHKIIMIA B CyMMY.
Tema 10. Jlekums: [IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B MIPOU3BEACHUE U MPOU3BEICHUS OK-01, OK -
IIpeodpa3oBanus B CyMMYy. BrIpaskeHue TpUroHoMeTpruecKuX (PyHKIMN Yepe3 TAHT€HC MOJIOBUHHOIO apryMeHTa. 2,0K-3,0K-
npocremux 4,0K-5
TPUTOHOMETPHYECKUX
BBIPAKCHIH IIpakTuyeckne 3ansiTus: [IpocTeinie TPUrOHOMETPUYECKHE YPABHEHUSI 1 HEPABEHCTBA.
Tema 11. Jleknusi: Ilpocreiliune TpuroHoMerpuyeckue ypaBHeHus. [IpocTedmmne TpPUTOHOMETPUUYECKUE OK-01, OK -
Tpuronomerpuyeckue HepaBeHcTBa. OOpaTHbIE TPUrOHOMETpHUUEcKHe QYHKINU. APKCUHYC, apKKOCHHYC, apKTaHT€HC. 2,0K-3,0K-
YPABHEHHS U 4,0K-5
HepaBeHCTBa
IIpakTuyeckue 3anaTHA: OOpaTHbIE TpUTOHOMETpUYECKHE (GYHKIUHU: ApKCHUHYC, apKKOCHHYC,
apKTaHI'eHC.
Tema 12. @yHkuuu. Jlekums: OGnacTh onpenesneHrs U MHOKECTBO 3HAUCHU; rpaguKk (QyHKIUHU, TOCTPOEHUE TpapuKoB OK-01, OK -
(byHKUINH, 3a1aHHBIX PA3IMYHBIMH CLIOCOOAMH. 2,0K-3,0K-

4,0K-5
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IIpakTuyeckue 3auaTus: [I[pumMepsl 3aBUCUMOCTEH MEXy IEPEMEHHBIMU B PEAIbHBIX MPOIIECcax U3
CMEOXKHBIX mucnuiuiH. Onpenenenne ¢yHkuuid. [loctpoeHne W uyTeHHe rpadUKoOB  (QYHKIHIA.
Hccnenoanvie GyHKIMM.

Tema 13. CBoiicTBa Jlekuusi: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OI'PAHUYEHHOCTh, MEPUOJUYHOCTb. [IpomexyTku OK -01, OK —
(pyHkuun. BO3pacTaHMs U yObIBaHMSA, HAUOOJbIEE U HAUMEHbBINEE 3HAYCHHS, TOUKH dKCTpeMyMa. ['padpuueckas 2,0K-3,0K-
uHTepnpetanus. [IpuMepsl QyHKIMOHANBHBIX 3aBUCMMOCTEH B pealibHBIX IMPOILIECCAX U SBIICHUSX. 4,0K-5
Apudmernueckue onepanuu Haja ¢GyHkuuamu. CrnoxHas (yHkius (kommosuiws). IloHstne o
HENPEPBIBHOCTU (YHKITHH.
IIpakTuyeckne 3ansTusi: CBoilcTBa JIMHEHHOHM, KBAaApPaTUYHOW, KYCOUHO-JIMHEHHOM U
npobHonuHeHol GpyHkuuii. HempepeiBHble u nepuoanyeckue GpyHkuuu. CpoiicTBa u rpaduku CUHYCA,
KOCHHYCA, TAHT€HCA U KOTAHTeHCA.
Tema 14. O0paTHbIe Jleknusi: OGmacte onpeneneHus W o0JacTh 3HaYeHWi oOparHoW ¢yHkimu. ['paduk oOparHoi OK-01, OK -
(pyHKIMH. byHKIHH. 2,0K-3,0K-
IpakTuyeckue 3anaTusa: OOparHbie QyHkmmu W ux rpadguku. OOpaTHBIE TPUTOHOMETPHUUCCKHE 4,0K -5
byHKIHH.
Tema 15. Crenennbie, Jlekmusi: Omnpenenenus ¢GyHKuM, wux cBoWctBa U rpaduku. [IpeoOpazoBanusi rpaduKoB. OK-01, OK -
NnoKa3areJibHbIe, [TapannenbHblil IEPEHOC, CUMMETPUSI OTHOCUTEIIBHO OCEH KOOPJAMHAT U CUMMETPHUS OTHOCUTEIBHO 2,0K-3,0K-
Jorapupmuyeckue u Hayajga KOOpPJIWHAT, CAMMETPHUSI OTHOCUTEIBHO MPSIMON y = X, PacCTSHKEHUE M CXKATHUE BIOJIb OCEH 5, 0K - 07
TPUTOHOMETPHYECKHE KOOpJMHAT.
¢pynkuun. OdparHbie
TPUTOHOMETPHYECKHE
byHkunn
IIpakTuueckue 3austusi: IIpeoOpazoBanus rpaduka ¢yHkuuu. [apMoHUYeckHe KoyeOaHUs.
[Mpuknagaeie 3amaun. [lokazatenpHbIC, Jorapu@MUYECKHe, TPUTOHOMETPUYECKHWE YpaBHEHUS U
HEpaBEHCTBA.
Tema 16. Hauaja Jleknusi: CriocoObl 3a/aHusi W CBOWMCTBA YHCIIOBBIX TMOcCienoBarenbHOoCcTeil. [loHsiTHE O mpenene OK -01, OK —
MaTeMaTH4YeCKOro nocyenoBareabHOCTH. CylllecTBOBaHUE Tpe/esia MOHOTOHHOM OTPaHMYEHHOM MOCHeq0BaTEIbHOCTH. 2,0K-3,0K-
aHaJm3a. CyMmmMmupoBaHue mocieaoBaTeibHOCTeH. beckoHedHO yObIBaromas reoMeTpuiecKas mporpeccus 1 ee 5, OK - 07
HocaexnoBaTe/IbHOCTH. cymMMa.

IpakTuueckue 3aHaTHs: YNCIOBas MOCIEI0BATEILHOCTD, CIOCOOBI €€ 3aaHus, BBIYACICHHS WICHOB
nocnenoBarenbHOCTU. [lpenen mocienoBaTenbHOCTH. beckoHedHO yOBIBaromas reoMeTpHYecKast
IPOTPECCHSI.
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Tema 17. IIpon3Bognas. Jlekuus: [TonsTre 0 MPoN3BOAHON (DYHKIIMH, €€ TEOMETPUICCKUN U (DU3MUCCKUI CMBICI. Y paBHCHHE 2 OK-01, OK-03,
KacareqbHOH K Tpaduky (yHkruu. [Ipow3BogHBIE CyMMBI, Pa3HOCTH, IMPOU3BEACHHS, YaCTHHIC. OKO04, OK-06,
[Tpon3BoIHBIE OCHOBHBIX JJIEMEHTApHBIX (yHKUMH. [IppMeHeHue MPOM3BOAHOM K HCCIICIOBAHUIO OK-07
byHKIMA ¥ noctpoeHuto rpadukos. [IponsBomHbie 00paTHON (QYHKIMH W KOMIO3UIUU (DYHKITUH.
[Tpumepsl KCIIONIB30BaHUS NPOU3BOJHOM ISl HAXOXKJACHHUS HAWJIY4LIEro PELIeHMs] B NPUKIAIHBIX
3afauax. Bropas nponsBoaHas, ee reomeTpuueckuil U pusnueckuii cmbici. Haxoxaenue ckopocTu aiis
nporiecca, 3aJJaHHOr0 (OPMYIIOi U TpauKOM.
IIpakTnuyeckue 3anaTHA: [Ipou3BogHAs: MEXaHUYECKUNH M I€OMETPUYECKUN CMBICT MPOU3BOAHOM. 2
VYpaBHeHnue kacatenbHOM B obOmeMm Bujae. llpaBuma u dopmynsl auddepeHnupoBanus, TadaumIa
IPOM3BOJIHBIX 3J1€eMEHTapHbIX QyHKIMi. VccienoBanue (yHKIMU C TOMOUIbIO POU3BOAHOM.
Tema 18. IlepBoo6pa3nas | Jleknusi: [lpumeHeHne omnpenelieHHOro HMHTErpaja JJisi HaxOXKIACHMs IUIOIAAu KPUBOJMHEHHON 2 OK-01, OK-03,
U MHTErpaJl. Tpaneuuu. Popmyna Herorona—IJleitonnma. Ilpumepsl mnpuMeHeHHs WHTerpaia B (u3uke u OKO04, OK-06,
TEOMETPHH. OK-07
IIpakTnyeckue 3ansaTus: HaxoxneHne HanOoJbIIEro, HAUMEHBIIETO 3HAYEHUS U 3KCTPEMalbHbBIX 2
3HaueHnil ¢yakuuu. WuTterpan u mnepBooOpasznas. Teopema Hpiorona-Jleitouuma. Ilpumenenue
MHTETpajia K BHIYUCICHUIO (PU3NYECKUX BEJMYMH U IUIOIMIAJIEH.
Tema 19. YpaBuenus n Jlexnusi: PanyoHansHble, UppalMOHANIBHBIC, TIOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U 2 OK-01, OK-02,
HepaBeHCTBA. cucTeMbl. PaBHOCWIIBHOCTh ypaBHEHUH, HEPaBEHCTB, cucTeM. (OCHOBHBIE TNPUEMBl HMX pPEIICHUS OKO03, OK-04,
YpaBHeHHS U CHCTEMbI (pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, I'pauueCKUil METON). OK-05, OK-06
YPaBHEHHI.
IIpakTnueckue 3anaTusi: KopHu ypaBHeHuil. PaBHOcuIbHOCTH ypaBHeHMH. IIpeoOpazoBanue 2
ypaBHeHUH. OCHOBHBIE PUEMBI pellleHUs] ypaBHEeHUH. Penienue cucreM ypaBHEHUM.
Tema 20. HepaBencrsa. Jleknusi: PanyoHanpHbIe, UppallMOHANIBHBIE, TIOKA3aTEIbHBIE U TPUTOHOMETPUYECKHUE HEPABEHCTBA. 2 OK-01, OK-02,
OCHOBHBIE IPUEMBI UX PEILICHHUS. OKO03, OK-04,
OK-05, OK-06
IK3aMeH 12
Cemectp 2
Tema 21. Ucnioab3oBanue | Jlekuusi: Meton unTepBasioB. M300paskeHHe Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEILICHHH 2 OK-01, OK-02,
CBOMCTB M rpa)uKoB YpaBHEHUH U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM. OKO03, OK-04,
(yHKUMii Npyu pemeHun OK-05, OK-06
YPABHEHUIl U
HEPABEHCTB. IpakTuueckne 3aHsaTHA: MHTepmperamus pesyabTaTa, YydeT peanbHBIX  OTPAHHYEHMH. 2

Hcnonb30BaHue CBOMCTB U rpauKoB (DYHKIMIA AT peIIeHUs] ypaBHEHHUH U HEpPaBEHCTB.
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Tema 22. DjieMeHTbI
KOMOUHATOPUKH

Jlekuusa: OcCHOBHbIE TMOHATHS KOMOMHATOPUKM. 3ajayd Ha I[OJACYET 4YHUCJa pa3MEIEHUH,
IIEPEeCTaHOBOK, codeTaHui. Pemenue 3amau Ha nepebop BapuantoB. Popmyna OmHoMa HeroToHa.
CpoiicTBa OMHOMHHANBHBIX K03 Puumenton. Tpeyronsuuk [ackans.

IIpakTyeckue 3ansitusi: Mcropus pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKU U
UX pOJIb B PA3IMUYHBIX cdepax YeIOBEYECKOH KHU3HeesATeabHOCTH. [IpaBuiia KOMOMHATOPHKH.
Pemenne xoMOMHAaTOpHBIX 3amad. Pasmemienus, codyeraHuss u nepecraHoBkd. bunom HeioTona u
TpeyroiabHuk Ilackas.

OK-02, OK-03,
OKO05

Tema 23. DiieMeHTBI
TeOPHUHU BEPOSITHOCTEMH

Jlekuusi: CoObiTHE, BEpPOSTHOCTH COOBITHS, CIOKEHHE M YMHOXXeHHE BepostHocteil. [loHstue o
HE3aBUCUMOCTU CcOOBITHH. JlMCKpeTHas ciyyaiiHas BeJIMYMHA, 3aKOH ee pacmpeneneHus. YucioBbie
XapaKTEPUCTUKU AUCKPETHOM ciaydaiiHO! BenuuuHbl. [IoHsTHE 0 3aKOHE OOJIBLINX YHCEI.

HpaKaneCRue 3anaTusa: Kiaccuaeckoe OIpCACIICHUC BCPOATHOCTH, CBOMICTBaA BCpOﬂTHOCTCﬁ,
TCOpEMa O CYMME BepOHTHOCTeﬁ. Brruucnenue BepOﬂTHOCTCﬁ

OK-02, OK-03,
OKO05

Tema 24. Di1eMeHThI
MAaTEeMATHYECKOM
CTATUCTUKH

Jlekums: IlpencraBnenue naHHbIX (TaOMUIBI, JUarpammbl, IpaduKH), T€HEpalbHas COBOKYIHOCTD,
BbIOOpKa, cpeaHee apudmernueckoe, Meauana. IlonsTHe o 3ajauyaXx MaTeMaTUYeCKOM CTATUCTHKH.
Pemenne npaktuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

IpakTuyeckue 3austus: [Ipeacrapienne YMCIOBbIX TaHHbIX. [IpuKiagHbie 3a0a4n.

OK-02, OK-03,
OKO05

Tema 25. I'eomeTtpus.
IIpsiMble U MJIOCKOCTH B
MPOCTPaHCTBe.

Jlekumus: B3auMHOe pacnosiokeHue ABYX HpsIMBIX B IpocTpaHcTBe. IlapamienpHocTh mpsMoil u
mwiockoctu. [lapamiensHOCT  TIOCKOCTEH. llepneHAMKYIApHOCTE NOPSIMOM M IUIOCKOCTH.
IlepneHguKyIAp ¥ HAKJIIOHHASA. YTOJ MEXKIY IMPSIMOU U IUIOCKOCTBIO. JIByTpaHHBIN yroil. YTIoJI MEXIY
IIOCKOCTAMU.  [lepneHauKymsIpHOCTh JBYX IUIOCKOCTEH. I'eomerpuueckue mpeoOpa3oBaHUs
IIPOCTPAHCTBA: MAPAJUIENbHBIA IEPEHOC, CUMMETPUS OTHOCHUTEIBHO IUIOcKocTH. IlapamnensHoe
npoektupoBanue. Ilnomane oproronanbHoi npoekiuu. M300paxkeHne npocTpaHCTBEHHBIX PUTYp

HpakTuyeckue 3ausaTus: [[pu3HaKuM B3aMMHOIO PACHOJIOKEHUS NPSAMBIX. YTOJI MEXKIAY MPSIMBIMH.
B3anmHoe pacnosioxkeHne nNpsamMbiX U MIockocTel. [lepneHanuKynsp U HaKJIOHHAs! K TUIOCKOCTH. YTOJ
MEXK1y IIPSMOU U TUIOCKOCTBIO. TeopemMbl O B3AMMHOM PaCIIOI0KEHNUH MPSIMOM U INIOCKOCTH. Teopema
0 Tpex nepneHaukyisipax. [I[pusHaku u cBOMCTBA MapaJlIEAbHbIX U MEPHEHAUKYISIPHBIX MIOCKOCTEH.
PaccrosiHre OT TOUKM 1O IIIOCKOCTH, OT MPAMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXIY IUIOCKOCTSIMU,
MEXIY CKPEIIMBAIOIIUMHUCS TMPSMBIMH, MEXIY IMPOU3BOJILHBIMU (QHUTrypaMu B TIPOCTPAHCTBE.
[TapannenbHOE NMPOEKTUPOBAHHE M €r0 CBOMCTBA. Teopema O IUIOMAAM OPTOrOHAIBHOM MPOEKIUU
MHOTOYTOJIbHUKA. B3anMHOE pacmnoiokeHne MpOCTPAaHCTBEHHBIX (HUTyp.

OK-01, OK-03,
OK-04, OK-07

Tema 26.
MHororpaHHMKH

Jleknusi: Beprmnbl, peOpa, rpaHn MHOrorpaHHuka. Pa3Beprka. MHororpansble yribl. Beimykiiblie
MHororpanHuku. Teopema Ounepa. [Ipusma. Ilpsimas n HakioHHas npusMma. [IpaBunbHas npusma.
[Tapamnenenunen. Ky6. ITupammpa. IlpaBunbHas nupamuga. YcedeHHas nupamunga. Terpasip.

OK-01, OK-03,
OK-04, OK-07
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Cummerpun B Ky0e, B mapajuienenumnese, B npusme u nupamuze. CedeHus Kyoa, mpu3Mbl M TUPAMUJIbIL.
[IpencraBieHre O TNpaBWIBHBIX MHOTOTpaHHHKax (TeTpa’ape, KyOe, OKTajdiape, HOJeKa’Jpe u
HUKOCAdIPe).

IIpakTuyeckue 3ausTHA: Pa3nuyHble BUbI MHOTOTPAaHHUKOB. VX n300paxenus. CeyeHus:, pa3BepTKH
MHOTOTpaHHUKOB. [nomane noBepxHoctu. Buibl CHMMETpHi1 B IPOCTPAHCTBE.

Tema 27. Tena n
NMOBEPXHOCTH BpalleHust

Jlekums: [wmuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHHE, BBICOTA, OOKOBas TOBEPXHOCTH,
oOpasyromias, pazeprka. OceBble CEUeHHs M CEUeHUs, napaiensHbie ocHoBaHuio. [lap u cdepa, nx
cedyenus1. KacarenpHas MmIocKocTh K chepe.

HpaKaneche 3aHATHUA: CI/IMMeTpI/IH TCJI BpalllCHUS 1 MHOI'OI'PAHHUKOB.

OK-01, OK-03,
OK-04, OK-07

Tema 28. U3mepenus B
reoMeTpun

Jlekuusa: O6beM m ero m3Mmepenue. MuterpanbHas ¢opmyna odbema. Dopmynsl oObeMa KyOa,
IPSIMOYTOJIBHOTO TapajuleNienuneaa, npu3Mel, nuianHapa. @opMynsl o0bemMa MHUpaMUIbl U KOHYCA.
DopMyITBI IIOMAIN TOBEPXHOCTEH IWIMHPA 1 KoHyca. Dopmyibl 00beMa mapa v Imiomaan cepsl.
[Tono6ue Ten. OTHOLIEHUS TIIOIMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.

IIpakTuyeckue 3ausiTUsA: Berunciaenue miomaaeii 1 00beMOB.

OK-01, OK-03,
OK-04, OK-07

Tema 29. KoopauHatsl u
BEKTOPBI

Jlekums: IlpsamoyronpHas (aexaproBa) cUCTEMa KOOpPAMHAT B mpocTtpaHcTBe. Dopmyra paccTosiHUS
MEXIy ABYMS TOUYKaMM. YpaBHEHHs cepbl, MIOCKOCTH M mpsiMod. Bektopbl. Moayib BeKTOpa.
PaBenctBo BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yuciio. PaznojkeHue BekTopa 1o
HaIpaBJICHUsAM. YTol MEXIy AByMsa BekropaMu. IIpoekumst Bexropa Ha ock. KoopauHaTsl BekTOpa.
CkangpHoe mpoOu3BEJIEHUE BEKTOpOoB. lcmonp30BaHHME KOOPAMHAT M BEKTOPOB MpPU PEUICHUH
MaTEMAaTHYECKUX M NPUKIAJHBIX 3a1a4.

IIpakTuyeckne 3anaTua: Bekropsl. JleicTBusA ¢ BeKropamu. JlekapTroBa CUCTEMa KOOpPAMHAT B
MIPOCTPAHCTBE. Y PaBHEHUE OKPY>KHOCTH, C(hephl, TUIOCKOCTH. PaccTostHre Mexay Toukamu. JlercTBust
C BEKTOpaMH, 3aJJaHHbIMU KoopauHaTamu. CKalsipHOE IPOU3BEACHNE BEKTOPOB. BEKTOpHOE ypaBHEHME
IPSIMOM M INIOCKOCTHU. VCnosib30BaHNE BEKTOPOB IIPH JI0KA3ATENBCTBE TEOPEM CTEPEOMETPHHN.

OK-01, OK-03,
OK-04, OK-07

IK3aMeH

BCET'O:

174
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3. YciaoBus peajau3anuy NPOrpaMMbl AU CHHUIIMHBI

3.1. TpeboBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
@denepalibHbIl  TOCYIapCTBEHHBIH OOpa30BaTENbHBIA CTaHIAPT MO CHEHHATBHOCTH HE
MpeIbsBIISET TPEOOBAHUH K HATIMUHUIO CIIEHUAIIN3UPOBAHHOTO KaOMHETA.

3.2. UndopmanuonHoe odecnieyeHne o0yueHust
OcHoBHas
1. Maremaruka: yaeOHuk/ bammakos M.U.- 2-e u3z., crep. - M: KHOPVYC, 2021 (Cpenuee
npodeccuoHaIbHOE 00pa30BaHUE)
2. Maremaruka: anreOpa M Hadajda MaTEeMAaTHYECKOTO aHaIM3a, TeoMeTpus. Anredpa u
Hayajla mateMatndeckoro aHainm3a. 10-11 xmacc. AmumoB II.A., Komarua FO.M., Tkauesa M.B. u
npyrue. - M: [Ipocsenienue, 2022

3. Maremaruka: anredpa 1 Hadasia MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. 10-
11 knacce. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue. - M: IIpocsemenune, 2022
4. Matemaruka: anredpa U Hauajaa MaTeMaTH4ecKoro aHanusa, reomerpus. 10—11 kimaccsl.

Anrebpa W Havanma MareMaTHdeckoro aHanusza. B 2 4. Yacte 1: VYueOHMK s ydammxcs
oOpa3oBaTenbHBIX Opranm3anuii (0a3zoBeiii ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2
3amauHuK A ydammxcsi oOpa3oBaTeNbHbIX OpraHu3aiuil (6a3oBeiii ypoBeHb)/ Mopakosuu A.l'. u
npyrue; noa penakuuein Mopakosuua A.I'. - M: Muemosuna, 2018

5. Martemartuka: anreOpa ¥ Hayajia MaTeMaTHYeCKOrO aHaiu3a, reoMmerpus. Anrebpa u
Hadayna MaTeMaTudeckoro ananusa. 10 ximacc. Hukonbckuii C.M., IToranos M.K., Pemerunkos H.H. u
apyrue. - M: TIpocserenwue, 2021\

6. Maremaruka: anrebpa M Hayajla MaTEMaTHYECKOro aHaiW3a, reomeTpus. Anredpa u
Hadana MaTeMaTudeckoro aHanm3a. 11 knacc. Hukonbckuit C.M., [loranoB M.K., Pemetnukos H.H.u
npyrue. -M: [Ipocsemenue, 2021

7. Martemaruka: anreOpa v Hayalla MaTeMaTHYECKOTO aHalu3a, reomeTpusd. ['eometpus.10-
11 xnacc. [loropenoB A.B. Maremaruka: anrebpa v Hadajla MAaTEMaTHYECKOTO aHAJM3a, T€OMETPHSI.
I'eometpus.10-11 xnacc. I[loropenos A.B. - M: [Ipocsemenue, 2019

JJIeKTPOHHBbIE U3IAHUS

1. Bcepoccuiickue wunTepHeT-onmuMmmnuansl. - URL: https://online-olympiad.ru / (mata
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas xomnekims 1udpoBeix o0pa3zoBarenbHbIX pecypcoB. -URL: ttp://school-
collection.edu.ru / (nara ob6pamenusi: 08.07.2022). - TekcT:2IeKTPOHHBIH.

3. WNudopmannonnas cucrema «EamHOE OKHO OCTyMa K 00pa3oBaTeIbHBIM pecypcamy. -
URL.: http://window.edu.ru / (mara obpamienus: 02.07.2022). - TekcT: 37eKTPOHHBIA.

4. Hayunas snextponnas Oubmuorexka (HDB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

S. OTtkporThiii KOUTIeK. Matematuka. - URL: https://mathematics.ru /(nara oOparienusi:
08.06.2022). - TeKcT: 2NeKTPOHHBIH.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /(nata oOparieHus:
12.07.2022). - TeKcT: 31IeKTPOHHBIH.

7. CrnpaBOYHUK o MaTeMaTUuKe TUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus:12.07.2022). -  Tekcrt:
JJIEKTPOHHBIN.

8. Cpenusis MaTematuueckas MHTepHeT mkoia. - URL: http://www.bymath.net / (mara
obpamenust: 12.07.2022). - TekcT:3IeKTPOHHBIH.

9. ®enepanbHblif nopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nata
obpamenust: 02.07.2022). - TekcT: 3MEKTPOHHBIH.

10.  ®denepanbHblii  LEHTp HMHPOPMALMOHHO-00pa3oBaTENbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (nara obpamenus: 01.07.2022). - TeKCT: 27I€KTPOHHBIH.
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4. KOHTPOJIb M OlI€eHKA Pe3y/JIbTATOB OCBOCHU S JUCIUIJINHBI

KOHTpOJIB " OLICHKA PC3YJIbTATOB OCBOCHUSA NUCHUIINIMHBI OCYHICCTBIIACTCA NPCIIOAABATCIIEM B
Iponecce MpoOBCACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, a TAKIKC BBIIIOJIHCHUSA O6yLIaIOH_II/IMI/ICH

VHJIMBUIYQJIbHBIX 33JJaHUN, IPOCKTOB, HCCICJOBAHUM.

O01mas KoMIeTeHus

DopMBbI U METOABI
KOHTPOJISA M OLIEeHKH
pe3yabTaToB 00y4YeHHst

OK 01 BeiOupare cmocoObl pemieHust 3agad  MpohecCHOHATBLHON
JesITeIbHOCTH IPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Ucnonbp3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHalu3a U
UHTepHpeTauuu HHQoOpManuu, ¥ HWHPOPMALMOHHBIE TEXHOJIOTHU JUIS
BBITIIOJTHEHUS 33/1a4 NPOPECCUOHATBHON JEATEIbHOCTH

OK 03 IInanupoBaTh U peaan30BbIBATh COOCTBEHHOE PO(HECCHOHATBHOE U
JUYHOCTHOE  pPAa3BUTHE, NPEINPUHUMATEIbCKYIO  JI€ATENbHOCTh B
npodeccuoHanbHOM  cdepe, HCIONB30BaTh 3HAHUSA 1O (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYaLUAX

OK 04 DddexTnBHO B3aUMOAEHUCTBOBaTH UM pabOTaTh B KOJUIEKTUBE U
KOMaH/Ie

OK 05 OcywmecTBiasaTh YCTHYIO M IIMCBMEHHYIO KOMMYHHKAIMIO Ha
rocyiapcTBeHHOM si3bike Poccuiickoit denepannn ¢ yueroMm 0coOeHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA

OK 06 [IposiBnsATh I'PaKJaHCKONIAaTPUOTHYECKYIO MTO3UIIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE TIOBEJEHHUE HA OCHOBE TPAaJWLUOHHBIX
o0IIeyeI0BEYECKUX [IEHHOCTEH, B TOM 4YHCIE C y4eTOM TapMOHU3ALUU
MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOUICHWM, IPUMEHSTH
CTaH/IapThl aHTUKOPPYIIIMOHHOT'O TIOBEJICHUS

OK 07 CogeiicTtBoBaTh  COXpPaHEHHIO  OKpY)Kalolled  cpelbl,
pecypcocOepexeHn0, TMPUMEHATh 3HaHus 00 M3MEHEHUM KJIMMara,
MIPUHIUIIEL  OEPEXKIIMBOTO TPOU3BOJACTBA, A(PPEKTUBHO ACHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHIX

1. YcTHbIi onpoc

2. IluceMeHHbIHN onpoc

3. Pemenue 3amay

4. Ouenka
CaMOCTOSITENNbHOM pabOTHI
5. Dx3ameH.

[IposiBnsromni ¥ AEMOHCTPUPYIOIIMKM YBa)KCHUE K TPYAY 4YEJIOBEKA,
OCO3HAIOIIMN LEHHOCTh COOCTBEHHOIO TpyJda M Tpyda APYTUX JIIOJEH.
DOKOHOMHUYECKH AaKTHUBHBIM, OPHUEHTHPOBAHHBIA Ha OCO3HAHHBIA BHIOOP
cdepbl npodeccruoHaNbHON NESTENbHOCTH C YUYE€TOM JIMYHBIX JKU3HEHHBIX
IUIAHOB, TOTpeOHOCTeW  CBOEll  CeMbHM, POCCHUHCKOro  OOIIecTBa.
BeIpaxxarommit OCO3HAaHHYIO TOTOBHOCTb K MIOJTY4YEHUIO

JIP 4
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npoeCCHOHATBLHOTO 00pa30BaHMsl, K HENPEpPHIBHOMY 00pa3oBaHUIO B
TEUCHHE OJKW3HU JIeMOHCTpUpYIOUIMH MO3WTHBHOE OTHOLICHHE K
pPEeryJIMpOBaHUIO  TPYAOBBIX  OTHOIIEHWH. OpHUEHTHpPOBAHHBIA  Ha
caMoo0pa3oBaHHe M NPO(PECCHOHATBHYIO IMEPEHOATOTOBKY B YCIOBHSX
CMEHBI TEXHOJOIMYECKOTO YKJIaga M CONYTCTBYIOUIMX COIMAJIbHBIX
nepemeH. Ctpemsimuiics K GOPMHPOBAHHIO B CETEBOM CpeJie TMYHOCTHO H
poeCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa»

OpHEHTUPOBAHHBI Ha NPOPECCHOHATIBHBIC JIOCTHKCHHS, JEATCIBHO
BBIPXKAIOIIMI TTO3HABATEIILHBIC HHTEPECHI C YIETOM CBOUX CIIOCOOHOCTEH,
0o0pa3oBaTebHOr0O M MPO(PECCHOHAIBHOIO  MapIpyTa, BbIOpaHHOU
KBIH(DUKAITIH

JIP 6

Crpemsiuiicss HaXOAWTh W JIEMOHCTPUPOBATh IICHHOCTHBIM AacCIEKT
y4eOHOro 3HaHMsA M WHGPOPMAUH W O00eCHeynBaTh €ro NMOHUMAaHUE WU
nepeXBaHne 00YJarOIIUMHUCS

JIP 14

[Tpu3HaroUMii EHHOCTH HENpepbIBHOIO 00pa30BaHUs, HEOOXOAUMOCTh
IIOCTOSIHHOTO COBEPIICHCTBOBAHUS W CaMOPA3BUTHS;  YIPABIIIOLINI
COOCTBEHHBIM npodecCHOHATBHBIM pa3BUTHEM, pediekcuBHO
OLICHUBAIOIINN COOCTBEHHBIN KU3HEHHBIA U POPECCUOHATbHBIN OIBIT

JIP 15

JIeMOHCTPHUPYIOIINI TOTOBHOCTh K MPO(hecCHOHAIBHOW KOMMYHUKAIUH,
TOJIEPAHTHOMY OOILEHMIO; CIIOCOOHOCTh BECTHU TUAJIOr ¢ OOydYaroIIMMUCH,
ponuTensiMu (3aKOHHBIMH TPEJCTABUTEISIMU) OOYUYaIOMIUXCS, APYTHMH
[eIarOrMYECKUMH  paOOTHUKAaMM M CIIELUAIMCTaMHU, JOCTHraTb B HEM
B3aMMOIIOHMMAHUS, HAaXOAWTh OOIIME LETH W COTPYIHHYATh IS HUX
JOCTHKECHHUS

JIP 16

OpHUEHTUPYIOLIUIICS B U3MEHSIONIEMCS] pETHOHAIIBHOM PBIHKE TPy

JIP 18

[Tpu3HaromMii  1EHHOCTh  HENpPEPHIBHOTO  OO0pa30BaHUS C  y4eTOM
NEPCHEKTUB JHMYHOCTHOIO M MNPO(ECCHOHAIBHOIO pPOCTa, COLMAIBHO-
HKOHOMHUECKOTr0 pa3BUTHs BopoHexckoi obnacTu

JIP 19
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Pabouas mporpamma paccMoTpeHa, o0CyXaeHa U 0J00peHa JUlsl pealu3alui B y4eOHOM mpoliecce B
20 -20  yveOHOM rojay Ha 3aceJaHUU Y4eOHO-METOIUYECKON KOMHCCHH.
IIporokom Ne OT «__ » 20 I.

Pabouas mporpamma paccMoTpeHa, o0CyXaeHa U 0J00peHa JUlsl pealu3alui B y4eOHOM mpoliecce B
20 -20_ ydeOHOM roay Ha 3aceJaHUHM Y4eOHO-METOAMYECKON KOMHCCHUU.

IIporokom Ne OT «__ » 20 T.
JIMCT AKTYAJIM3ALIMN
20 -20  y4eOHBII roj
Howmep OHI/IcaHI/Ieu Toamucs PacmmgpoBka [lara BHECEeHMs
WU3MEHEHHUS WU3MEHEHUN IO JIITUCH U3MCHEHHUS
JIMCT AKTYAJIM3ALIMA
20 -20  yueOHBI rof
Howmep OHI/IcaHI/IeV Tommcs PacmmgpoBka Jlata BHeceHUs
WU3MEHEHUS VU3MEHEHUN MTOATIMCH VU3MEHEHUs




