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[. NMOACHUTEJIBHASA SAIINCKA

[Iporpamma auciuiuinHbl «MaTemaTuka» TpelHa3HaYeHa Ui U3Y4YeHUs
MaTEeMaTUKH B MpeJienax OCBOCHUSI OCHOBHOM MPodecCHOHaNIbHOM 00pa30BaTeIbHOM
nporpammbl CITO (OITIOIT CITO) Ha 6a3e ocHOBHOTO 001Iero oOpa3oBaHUs TPH
noaroroBke crnenuanuctoB cpennero 3seHa (IINICC3) cnenumansHoctu 22.02.06
CBapouHO€ MPOU3BOJICTBO.

[Iporpamma pazpabotana B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC cpennero
o0mero o0pa3oBaHus, YTBEPXKIACHHOTO TMPUKa30oM MUHHCTEPCTBA OOpa30BaHUS H
Hayku Poccutickoit @eneparuu ot 17 mas 2012 roga Ne 413 (¢ usmenenusimMu ot 12
aBrycta 2022 Ne732), npeabsaBiasieMbIX K CTPYKTYpPE, COJECPKAHUIO U TUTAHUPYEMBIM
pe3yibTaTaM OCBOEHHUsI yueOHoro mnpeamera «MaTemMaTHKa» C y4eTOM OCHOBHOM
00pa3oBaTEIbHOM MPOTrpaMMbl CpPEJHEro OO0IIEero o0pa30BaHUSs, YTBEPKACHHOM
npukazoM MuHucrepcTBa npocenieHus Poccutickoit @eaeparuu 23 Hos0ps 2022
rojga Nel014, u ®I'OC cnenuaabHOCTH.

HMucuuminHa «MaTemaTuka» BXOJUT B COCTaB 00sI3aTE€NIbHOW MPEIMETHOU
obnactu «Maremaruka u uHpopmaruka»y OI'OC cpegnero obiero odbpazoBaHus,
aBisieTca coctaBHoi yacThio [ITICC3.

bazoBoe u3yueHne qucuIuIimHbl «MaTeMaTukay JOMKHO 00ECTICUUTh:

. c(hOPMUPOBAHHOCTh MPEJICTABICHUN O COLUAIIBHBIX, KYyJIbTYPHBIX U
HUCTOpUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATHKH;

. c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, aIrOPUTMUYECKOTO u
MaTeMaTUYECKOTO MBIILICHHUS;

. c(hOpPMHUPOBAHHOCTh YMEHHUI NPUMEHSTH IOJTYYEHHBbIC 3HAHUS TIPH
pELIEHNUU Pa3JINYHbIX 33]1a4;

. c(hOPMHUPOBAHHOCTh TIPEJCTABICHUNA O MaTeMaTHKEe KaK YacTH
00II1eYeIOBEUECKON KYJIbTYpPhl, YHHBEPCAIBHOM SI3bIKE HAyKH, IO3BOJIIOIIEM
OTUCKIBATh U U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHMUS.

B TemMartuueckux IMjiaHax MpOrpamMMbl y4eOHBIM MaTepuan MpeACTaBlICH B
dbopme uyepeAyrmerocsi pa3BepThIBaHUS OCHOBHBIX COJEPKATEIbHBIX JIMHUI
(anreOpanyeckor, TEOPEeTUKO-(PYHKIIMOHAILHON, YpaBHEHHM UM  HEPABEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM ).

N3yuenne qucuuiuinHbl «MaTtemaTrkay 3aBepIiacTcs MOoJIBEACHUEM UTOTOB B
(dopMe 3K3aMeHa B paMKax NMPOMEKYTOYHON aTTeCTalluu 00yYaroUIXCs.



O01mme KOMIeTeHU NI

OK 01 BeiOupare crmocoObl peuieHus 3aaady
npodeccnoHaTBEHOMI JESITEIIBHOCTH
IPUMEHUTEIIBHO K Pa3JIMYHbIM KOHTEKCTAM

PE3VJIbTATBI OCBOEHUA JUCHUIIJINHBI

l'[.na}mpyeMLIe pe3yJbTaThbl

00yueHust

JIMIHOCTHBIC U METANIPEAMETHLIC

- copMHpOBaTh  TPAKIAHCKYIO  IMO3HUIIMIO
obOyyaroierocs KaK AKTHUBHOTO u
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;
- TOTOBHOCTb K I'YMaHUTapHOW U BOJIOHTEPCKOU
JESATEIIBHOCTH;

- OCO3HaTb JHMYHBIM BKJIAJ B IOCTPOCHUH

YCTOMUUBOrO OYAYIIEro;

- cpopmupoBaTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILIECTBEHHOW MPAKTHUKH,
OCHOBaHHOT'O Ha ayanore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTA B
MOJINKYJIBTYPHOM MHPE;

- CaMOCTOSITEJIBHO dbopMynupoBaTh u

aKTyaJIM3UpoBaTh NpobieMy, paccMaTpuBaTh €€

BCECTOPOHHE;

- BHOCHUTb KOPPEKTUBBI B  JESATEIBHOCTD,

OLICHUBAaTh COOTBETCTBHE pE3YJIbTATOB LEISM,

OLICHMBATh PUCKU MOCJIEACTBUN ACSITEIBHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I
pEIIeHNH KU3HEHHBIX MPOOIIeM;
- CIIOCOOHOCTH u TOTOBHOCTH K

CaMOCTOATCIIBHOMY ITIOUCKY MCTOA0B PCUHICHUA
MPAKTUYCCKUX 3aaa4y, MPUMCHCHHUIO Pa3JINYHBIX
MCETOA0B IIO3HAHU,

- cTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC

NnpeaAMeETHLbIC

- BIAJETh METOJaMHU JOKa3aTeIIbCTB,
aIropuTMamMu  peuleHus  3a4ad;  yMEHHE
(GopMyIMpOBaTh  ONpPENENEHUs, AaKCHOMBI U
TEOPEMBI, IIPUMEHSATH UX, IIPOBOJIUTH
JIOKa3aTENIbHBIE PACCY)KIEHUS B XOAE PELICHUS
3az1ay;

- YMETb ONEpUPOBATH IIOHATUSAMU: CTCICHb
qrcia, JorapupM YHCIa; YMEHHE BBIOIHATH
BBIUMCIICHHE 3HAa4eHUH U  1peoOpa3oBaHUs
BBIPOKEHUI CO CTENeHsSMH U Jorapudmamu,
npeoOpa3oBaHus IpoOHO-pallnOHATIBHBIX
BBIPAKECHU;

- yMeTb BBIOMpaTh MNOAXOIAIINN HW3YyYCHHBIH
METOJ JJsi pEIIeHHs 3aJa4d, paclo3HaBaTh
MareMaTHueckue (akTel M MaTeMaTHYeCKHue
MOJENM B TPUPOJHBIX M  OOLIECTBEHHBIX
SBJICHUAX, B MHCKYCCTBE, YMEHHME IPUBOJIUTH
IIPUMEPBI MaTE€MaTHYECKUX OTKPBITHH
POCCHUICKON 1 MUPOBOM MaTEMaTUYECKON HAYKHU.
- yMeTh OIEPHUPOBATH HNOHATUSAMU:
MHOX€ECTBO, IIOJMHOXKECTBO, OIEpalud Haj
MHOXECTBAMH; YMETh

HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Uil ONHCAHMS PEAIbHBIX MPOLECCOB U
SIBJICHUHN U IIPU PELICHUM 3a7a4, B TOM YHCIIEC U3
JIPYTUX y4eOHBIX MPEIMETOB;

- YMETb OIEPUPOBATH MOHATUAMU: HATYpaIbHOE



3aJjaud B 0Opa3oBaTENbHOU JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMSIX;
- YMETh MHTETrPUPOBATh 3HAHUSA M3 PA3ZHBIX
MpeIMETHBIX 00acTel;

- BBIABUT'AaTh HOBBIC nacu, npeajaratb
OpPUTrHHaJIbHBIC ITOAXOAbI U PCHICHU A,
- HUMCTBh BHYTPCHHIOIO MOTHBAIIUIO,

BKJIIOYAOOIYIO CTPEMIICHUEC K JOCTHXXCHUIO LICIIN
" YCIICXY, OITUMHU3M, HHULIUATUBHOCTb, YMCHHUC
HeﬁCTBOBaTB, HCXO0asa U3 CBOUX BO3MO>KHOCTEH

YHCIIO0, IIeJI0€ YHCIIO0, OCTAaTOK I0 MOJYJIIO,
palMOHAIBHOE YHCIIO, WPPALMOHAIBHOE YHCIIO,
MHOXECTBa HAaTypaJIbHbIX, OEIbIX,
palMOHANBHBIX, JICHCTBUTEIBHBIX YHCEN; YMETh
HCIIOJIB30BaTh IIpU3HAKA ACIIMMOCTH,
HaVMEHbIINK OOIIMI /JeNuTeNh ¥ HauMEHBIIee
obmiee KpaTtHoe, anroput™ EBknmpga npu
pelIeHny 3ajad; 3HAKOMCTBO C pa3IMYHBIMU
ITO3UIIMOHHBIMHU CUCTEMAaMU CUHCIICHUA,

- YMETbh ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE
YUCJI0, COHNPsIKCHHBIC KOMIUICKCHBIC YHCIIA,
MOAYIIb M apryMEHT KOMIUICKCHOTO YHCIIa,
¢bopma 3aIIUCHU KOMILJIEKCHBIX yucel
(reomerpuyeckasi,  TPUTOHOMETpUYECKass U
anredpauydeckas); YMETb IIPOU3BOJIUTH
apu(MeTHUECKHe JICHCTBUS C KOMILICKCHBIMU
YucCilaMu; NpUBOAUTE IMPUMCPLI UCIIOJIb30BaAHUA
KOMIUIEKCHBIX YHCEIT;

YMCTb MOACIUPOBATL PCAJIBHBIC CHUTyallUM Ha
S3bIKE MaTEMaTUKH; COCTAaBISTh BBIPAKCHUS,
YpaBHCHH, HCPABCHCTBA MW HUX CHUCTCMBI I10
YCIOBHIO 3a/laud, HCCIIEJ0BaTh MOCTPOCHHBIE
MOJIETIH C WCIOJIBb30BaHMUEM amIapara anreOpsl,
MHTEPIIPETHPOBATh  MOJTYYEHHBIH  pe3yJbTar;
CTPOUTh MAaTEMaTHYECKHE MOJENU C TTOMOIIBIO
T€OMETPUYECKUX TOHATHH M BETUYWH, pelaTh
CBA3aHHBIC C HHMH [IIPAKTUYCCKHUE 3ala4vu,

COCTABJIATb  BEPOSATHOCTHYIO  MOJENb U
WHTEPIPETUPOBATh  IOJYYEHHBIH  pPE3yJbTaT;
pemiaTtb  NPUKIAIHBIE  3aJa4yd  CPEACTBAMHU
MaTeMaTHYeCKOr0 aHajau3a, B TOM 4YHCIE

COIMAJIbHO-)KOHOMUYECKOTO U (pU3NYeCcKoro
XapakTepa.



OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA
IIOUCKA, aHanm3a u UHTEpIpeTalnuu
uHbopManuy, 1 HHGOPMAITMOHHBIE TEXHOJIOTUU
IVl BBIIOJHEHUs 3a4ad  Npo¢ecCHOHATBHON
JeSATeIbHOCTH

- YMCTb B321PIMOI[CI>1CTBOB8.TI: C conuaJIbHbIMU
HHCTUTYTAMH B COOTBETCTBHUU C UX (bYHKI_II/IHMI/I
N Ha3HAYCHUCM,

-CIIOCOOHOCTH OLICHMUBATh CUTyalluro u
MNPpUHHUMATDH OCO3HaHHBIC pelicHus,
OPUCHTHUPYACH Ha MOpaJIbHO-HPABCTBCHHLIC

HOPMBI 1 HCHHOCTH,

- TOTOBHOCTH K TPYZy, OCO3HAHHUE LIEHHOCTHU
MacTepcTBa, TpyAoJto0ue;

-TOTOBHOCTb K  aKTMBHOM  JESATCIBHOCTH
TEXHOJIOTMYECKOU u COLIMAJIBHOM
HalpaBJIEHHOCTH, CIIOCOOHOCTh HMHUIIMMPOBATH,
IUIAHUPOBATh U
CaMOCTOSITEIILHO
JIeSATEIIbHOCTD;
-110J1y4aTh HOBBIE 3HAHMs, €r0 MHTEPIPETALNH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX CUTYallUsiX, B TOM YHCJIE IPH CO3JaHUU
y‘Ie6HI)IX " COOMAIIBHBIX ITPOCKTOB,

- BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3H U
AKTYAJIM3UPOBAThL 3aJiavdy, BBIABHUIaTb THUIIOTE3Y
€€ pElICHMs, HaXOOUTb AapryMEHTBbl Ui
JTI0OKa3aTeNIbCTBA CBOMX YTBEPKICHUM,

3aJ]aBaTh IIapaMeTPbl U KPUTEPUH PELICHNUS;

- BJIaJIETh HaBbIKaMU MOJy4YeHUS] HTHPOpMAIUU
13 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATH ITOUCK, aHAJIN3, CUCTEMAaTU3aLUI0
U MHTEPIIpEeTALUI0 HH()OpMAIMK Pa3InIHbIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

- UCTIOJIB30BAThH CPEACTBA HH(POPMAITMOHHBIX

N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUA
KOTHHUTHBHBIX, KOMMYHHKAaTHUBHBIX u
OpPraHM3alMOHHBIX 3a7ad €  COOJIOACHUEM

BBIIIOJIHATD TaKYyHO

-yMETb ONEpUPOBATh MOHATHIMU: PallMOHAIbHAS

GyHKLUsA, MOKa3zaTenbHas (YHKLIMS, CTEHNEHHas

byHKuus, JorapupmMuIecKas byHKUIMA,

TPUTrOHOMETpUUYECKHEe  (QYHKIMHM, OOpaTHbIE

(GyHKINHU; YMEHUE CTPOUTH IpadUKu U3yUYECHHBIX

(GyHKLUH, UCIIOTIB30BATh T'PAQUKH IIPU U3Y4EHUH

IIPOLIECCOB U 3aBUCUMOCTEN, IPU PELLIEHUH 3a/1a4

U3 JIpyrux y4yeOHBIX MpPEIMETOB W 3ajJad U3

peanbHOM  KHM3HHM, BBIpaXaTrb  (QopMmynaMmu

3aBUCUMOCTH MEXly BEJITMUYNHAMY;

-yMETb OIEPUPOBATH MOHITHUSMHU: TOXKIECTBO,

TOXJIECTBEHHOE IIpeoOpa3oBaHKEe, YypaBHEHHE,

HEpaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,

PaBHOCHJIBHOCTh  yPaBHEHUH, HEPABEHCTB U

CHUCTEM, palMOHalbHbIE, HUpPpalMOHAIILHBIE,

MoKa3aTeJbHbIe, CTEIIEHHBIE, JIOrapu(pMUUECKHE,

TPUTOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA U

CHCTEMBI;

yMETh pellaTh YpaBHEHUS, HEPaBEHCTBA U

CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX MPHUEMOB;

pelaTth ypaBHEHHs, HEPaBEHCTBA M CHCTEMBI C

apaMeTpoM; IPUMEHSTh YpaBHEHHS,

HEpaBEHCTBAa, WX CHUCTEMbl JJIs  peIleHUs

MaTeMaTHYeCKUX 3a/a4 W 3a7ad U3 Pa3IHIHBIX

o0acTeil HayKH U peaNbHOM KU3HM;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHIMHU:

JIBIDKEHUE, apajlyIeNIbHbI IepeHOC, CHMMETPHS

Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,

npeodpa3oBaHue MoA00Us, TOJ00HBIE PUTYDHI;

- yMETh pacrio3HaBaTh paBHBIE U MOIO0HBIC
¢burypsl, B TOM 4uclie B IPUPOJE, HCKYCCTBE,
apXUTEKType;

- YMETh UCII0JIb30BaTh FT€OMETPUYECKHE



OK 03 [IlnanupoBaTb M  pealM30BbIBATH
coOCTBEHHOE MPOGECCHOHATBFHOE W JIMYHOCTHOE

pa3BuUTHE, peaPUHIMATETbCKYIO
JeSITENIbHOCTD B

npodeccuoHanbHoil  cdepe,  HCHOIB30BATh
3HaHMA 10 (UHAHCOBOM TIPAaMOTHOCTH B
pa3IMYHBIX

JKN3HCHHBIX CUTYyalUAdX

TpeboBaHU OPrOHOMHUKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, PecypcocOepexeHus,
MPaBOBBIX M OTUYECKHX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmanuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYIHOCTH

- TOTOBHOCTB K CAMOBBIPQ)KCHUIO B Pa3HBIX

BUJAX UCKYCCTBAa, CTPEMJICHHE TIPOSBISTH
Ka4yecTBa TBOPYECKOW JIMUHOCTH;

-IMETh ~ WHTEpEeC K Pa3IMYHbIM  cdepam
npoeCCUOHATLHON  JIEATEIILHOCTH,  YMEHHUE
coBepulaTb ~ OCO3HAaHHBIM  BBIOOp  Oymymieit
npodeccud M pealn30BBIBaTh  COOCTBEHHBIC
JKM3HEHHbBIE IIAHbI, TOTOBHOCTh U

CIIOCOOHOCTH K 00pa3oBaHHIO u

€caM000pa30BaHUIO Ha IPOTSHKEHUH BCEU KU3HU;
-aHAJTM3UPOBATh TIOJIyYCHHBIE BXOJAE PELICHUS
3aaa4u pe3yiibTaTbl, KPUTHUYCCKN OLICHUBATH HUX
JIOCTOBEPHOCTb, NMPOTHO3UPOBAaTh M3MEHEHUE B
HOBBIX YCJIOBUSIX;

- CAMOCTOSITEJIBHO COCTABIISATh IUIaH PEIICHUsS
1poOJIeMBI C yU4ETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeIOYTeHUH;

- YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO
IPUHUMATD PELICHUS MO UX CHIDKEHUIO;

- c(opMHpOBATh IPU3HABATH CBOE MPABO U
IPaBo JIPYTUX JIIOJEH Ha OIINOKY.

OTHOINICHHUS, HAXOAUTh TEOMETPHUECKUE
BEJIMYMHBI (JUTMHA, YTOJ, TUIOIIA/lb, 00bEM)
MIPH PEIICHUH 33714 U3 IPYTHX y4EOHBIX
IPEIMETOB M U3 PEATbHOM JKU3HH

- YMETb OIEPUPOBATh MOHATUAMMU:
panMoOHaIbHbIC, UPPALMOHAJIBHEIE,
I0Ka3aTesbHbIC, CTENEHHbIE, JJorapupMUIECcKue,
TPUTOHOMETPUYECKNE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH ITOHATUSIMMU:

MHOT'OI'paHHMK, CEY€HUE MHOTOTPaHHUKA, KYO,

napaieNenure], pu3Ma, mupamua, Gurypa u

IIOBEPXHOCTD BpalLlEHUs, IMJIMHADP, KOHYC, 11ap,

cdepa, ceueHus: GUTypsl BpaleHHsI, IUIOCKOCTb,

Kacarolasicsi cepsl, HMINHIPA, KOHYCAa,

IUIOIIAb TOBEPXHOCTH ITMPAMUBI, IIPU3MBI,

KOHYcCa, WINHAPA, IJI0aabL cepsl, 00beM

Ky0a, MpsIMOYTOJIbHOTO Napajulesenunea,

NUPAMHUJIBL, TPU3MBIL, WINHIPA, KOHYCA, 111apa;

- yMeTb  M300pakaTb  MHOTOIPAaHHUKU U
IIOBEPXHOCTU BpAlICHUSA, UX CEYEHUS OT PYKH,
C IIOMOIIBK YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEThb pACIIO3HABaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh IPaBUJIbHBIE MHOTOIPAaHHUKY;

- yMETh ONEepPHUPOBATH MOHSTUSMU:
IIPSIMOYTOJIbHAs cucreMa KOOpJIMHAT,
KOOpDAMHATBl TOYKHM, BEKTOp, KOOPAUHATHI
BEKTOpPAa, CKaJISIPHOE IPOU3BEACHHUE, YIOll
MEXIy  BEKTOpaMH, CyMMa  BEKTOPOB,



MIPOU3BEICHNE BEKTOPA Ha YHUCIIO;
- HAXOJUTh C IIOMOIIBI0 H3YYEHHBIX (HOpMYI
KOOp/AMHATHl CEPEAMHBI OTPE3Ka, PAaCCTOSHUE
MEXIY ABYMS TOUKAMU;
- yMeTh ONEepUpOBaTh MOHATUSMH: Tpad,
CBSA3HBIN rpad, ngepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M OIMCHIBATh
rpadbl pasIMYHBIMKM CIIOCOOAMU; UCIOJIb30BATh
rpadsl IpU PELICHNH 33/1a4;
- yMeTb CBOOOJHO ONEpUPOBATh MOHITUAMHU:
codyeTaHWe, IepPEeCTaHOBKA, YHCIO COYCTAHUH,
YHCIIO MepecTaHoBOK; OuHoM HbroTOHA; ymeTh
OpUMEHATh ~ KOMOMHAaTopHbIe  (pakTBl U
paccyXaeHus AJIs pelieHus 3a/1ad;
- YMETh HaxOAWTh BEPOSTHOCTH COOBITHH C
UCIIOJIb30BaHUEM rpadu4ecKux METO/IOB;
OPUMEHSTh Ui peuieHust 3aaad  (GpopmyIisl
CIIO)KEHUSI M YMHOXEHHS  BEpOSATHOCTEH,
dbopMyiy TONHOW BEpPOATHOCTH, (HOPMYITY
bepnynnu, komOuHaTOpHbIE (HAKTHl U (POPMYIIBI;
OILIEHUBATh BEPOSTHOCTH PEATLHBIX COOBITHH;
- YMETb ONEepUpOBaTh MOHATHAMM: ClydaiiHas
BEIMYMHA,  paclpeielieHne  BEepOSITHOCTEH,
MaTeMaTHYeCcKoe OXHJaHWe, JUCIepcus W
CTaHJApTHOE OTKJIOHEHHE CIy4aiHOW BEJINYUHBI,
(GyHKIMH ~ pacrnpeiereHus M IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAIBHOTO
pacrpeniesieHuil; yMeTh MCIOJIb30BaTh CBOWCTBA
W3YYEHHBIX pacrpeie]ICHA T PeleHHs 3a/1a4;
3HAaKOMCTBO C TOHSATHSIMM: 3aKOH OOJIBIINX
9rcel, METOABl BBIOOPOYHBIX HCCIIEIOBaHUIA,
yYMETh NMPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIITUX YHCEN B MMPUPOTHBIX U OOIIECTBEHHBIX



OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJUICKTUBE M KOMaH/Ie

TOTOBHOCTH MTPOTUBOCTOSITH UIECOTOTHH
AKCTpEMH3Ma, HAIIHOHAIN3MA, KCEHO(POOHH,
JUCKPUMHHALIMU 10 COIMAIIbHBIM,
PEUTUO3HBIM, PACOBBIM, HAIIUOHATBHBIM
MpU3HAKaM;

- copMuUpOBaTH HPABCTBEHHOE CO3HAHUE,
ATHUYECKOT0 MOBE/ICHUS;

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYI0to0ue;

- CTaBUTh IPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE
aJbTEPHATUBHBIE PELICHUS;

- BJIAJIETh Pa3TUYHBIMH CTIOCOOAMU OOIIEHUS U
B3aUMO/ICUCTBUS;

-apryMEHTHUPOBAHO BECTH JTUAJIOT, YMETh
cMsT4aTh KOHQIUKTHBIC CUTYAIUH;

- pa3BEpHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
COBMECTHAs JeSTENIbHOCTD:

- MOHMMAaThb W WCHOJB30BATh MPEUMYIECTBA
KOMaHJAHOW ¥ WHIMBUYaTbHOU paboThI;

- BBIOMpATh TEMAaTUKy M METOIbl COBMECTHBIX
OEUCTBUI ¢ y4eToM OOIIMX HMHTEPECOB U

SIBIICHUSIX;

- yMeTb CBOOOJHO ONEpPHUPOBATH HMOHATHUSMHU:
wiomaas QGurypsl, o0beM (QUrypbl, BeIHMYUHA
yIrjla, PacCTOSIHME OT TOYKH JO IUIOCKOCTH,
paccTosiHUE MEXIy TPSMBIMH, PACCTOSHUE
ME/1y TUIOCKOCTSMH, TUIOMIAIb c(Eephl, IIOMAIb
MOBEPXHOCTH MHUPAMHUJBI, MPHU3MBI, KOHYCa,
IWIMHApA, O00beM Kyba, NPSMOYrOJIBHOTO
napaJuleenurnesa, NUpPaMU/IbI, MIPU3MBI,
IWIMHIpPA, KOHYyca, Iapa; yMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MTOAOOHBIX QUTYP.

- YMEThb OIEpUPOBATH MOHATUSAMHU: CIy4alHBII
ONBIT H CIy4YailHOE COOBITHE, BEPOATHOCTh
CITy4ailHOTO COOBITHS;

yMETh BBIUNCIIATH BEPOSITHOCTD c
UCIIONB30BAaHUEM  TpaUUecKUX  METOOB;
NPUMEHATh (POPMYIIBI CIOKECHUS W YMHOKCHHS
BEPOATHOCTEH, KOMOWHATOpHBbIE (aKTel U
GopMyBl TIpH pEIIeHUH 3a/1av; OIICHWBAThH
BEPOSITHOCTH peasIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIyJailHBIMU BEIMYMHAMU; YMEHHE TPUBOIUTH
IpUMEPBI IPOSIBIECHUS 3aKOHA OOJBIINX YUCEN B
MIPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATh IMOHATUAMHU:

CTCIICHDb C O EJIbIM IIOKa3aTcjieM, KOpPCHb
HaTypaanoﬁ CTCIICHU, CTCIICHb C
panroHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHb C

JIeCTBUTENbHBIM(BEILIECTBEHHBIM) TIOKA3aTeNEM,
JorapudM dmcia, CHHYC, KOCHHYC W TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO OMNEPUPOBATH IMOHATHSIMHU:
rpaduk

¢byHkuu, oOpaTHas QYHKUMS, KOMIIO3HUIIMS



BO3MOYKHOCTEH KaXKI0TO WIeHA KOJUIEKTHBA;

- KOOPAMHUPOBATH M BBIIONHATH paboTy B
YCIOBHUAX  PEaJbHOrO,  BUPTYaIbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

- chopMupoBaTh  CaMOKOHTpPOJIb,  YMETb
NPUHUMATh OTBETCTBEHHOCTH 32 CBOE IIOBE/ICHHUE,
CIIOCOOHOCTh aJanTHPOBAThCS K
OMOIIMOHATBHBIM H3MEHEHUSIM M  TIPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

- cdopMupoBaTh  COLHMAJIbHBIE  HABBIKH,
BKJIIOYAIOIIME  CIIOCOOHOCTh  BBICTPAWBATh
OTHOUICHUS] C JPYTUMH JIOJIbMH, 3a00TUTHCA,
NPOSIBIIATH UHTEPEC U pa3pemaTb KOH(IHUKTEI,
c(OpMHUPOBATH IPUHSATHIE MOTUBBI M APTYMEHTBI
JPYTHUX JIIOAEH NIPH aHAJIHU3€E Pe3yIbTaTOB
JeATEIILHOCTH

GbyHKIUH,
nuHerHas (QyHKIus,
cTereHHast (yHKUIUs

KBaJpaTH4Has (QyHKLUS,
C LeNbIM TIOKa3aTeseM,
TPUIOHOMETpHUUECKHEe  (QYHKIMM, OOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKINH, TTOKa3aTeIbHAs
U jorapugmuueckass GyHKIHUU; YMETb CTPOUTH
rpaduku (GYHKIHNA, BBIOIHATH TPeoOpa3oBaHuUs
rpauKoB QPyHKITU;

- YMETh HUCHOJIb30BaTh Tpaduku QyHKIMHA i
U3y4eHMs] TIPOLECCOB UM 3aBUCHUMOCTEH IpH
peleHH 3a/1a4 U3 JPYTruX YIYeOHBIX PEAMETOB U
U3 pealbHOM JKU3HM; BBIpaXKaTb (opMyIamMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

- CBOOOJHO ONEpUpPOBaATh MOHATHAMM: YETHOCTb
¢byHKINH, MEPUOTUNIHOCTh byHKIuy,
OTPaHUYEHHOCTh  (YHKIHMHM, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (DYHKIMH, HanOoIbIIee U
HalMEHbIIIee 3HAa4YeHUs byHKIIN Ha
POMEXKYTKE; YMETh IPOBOIUTH HCCIIEIOBAaHUE
GbyHKIUY;

- YMETh HCIIONB30BaTh CBOWCTBA M TpapuKu
(GyHKUIMN 175 pelieHus] ypaBHEHUH, HEpaBEeHCTB
W 3a7a4 C T[apaMeTpamH; H300pakaTh Ha
KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA pelIeHUI
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeThb CBOOOJHO ONEpPHPOBATh MOHATUSAMMU:

TOYKa, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IUNIOCKUH yroJl, ABYTPaHHBIN yrod,
TpPEXTPaHHBII yroi, IepeceKaroImecs,

NapajuleJIbHbIE M CKPELIUBAIOLIUECS IpsIMBIE,
napaiebHOCTb u NEePIEeHIUKYISIPHOCTD
NPSIMBIX U TJIOCKOCTEH, Yrojl MEX]y MPSMbIMH,
YToJI MEX]y MPSMOM U TUIOCKOCTbIO, YTOJI MEXY



OK 05 OcymiecTBisATh YCTHYIO U IMHUCbMEHHYIO
KOMMYHHKAIIMI0O HAa TOCYJapCTBEHHOM f3BIKE
Poccuiickoi Oenepannn c Y4ETOM
OCOOEHHOCTEM COLMATBHOTO U  KYJIBTYPHOIO
KOHTEKCTa

- TpPUHATH TPAJAULUOHHBIE  HAlMOHAJBHBIE,
oO11eyesoBeyecKre I'YMaHUCTHYECKHE U
JIeMOKpaTH4YeCcK1e IEHHOCTH;

- COBCPIICHCTBOBATH A3BIKOBYIO u
YUTATENbCKYI0  KYJIbTypy  Kak  CpeICTBa
B3aHMO}IeI>'ICTBH$[ MCXKAY JIOAbMU W IO3HAHUA
MHpa;

- OCO3HATh IIEHHOCTH HAyYHOW JEeSTEITHLHOCTH,

IJIOCKOCTSIMU; ~ YMEHUE  HUCIIOJb30BaTh  MpHU
pElIeHUU 3a/lad U3y4eHHble (akThl U TEOPEMbI

IJIAHUMETPUHU; YMEHHE OLIEHUBATh pPa3Mepbl
O0OBEKTOB B  OKpYXalOlleM MHpPE; YMETb
OMepUpOBaTh  MOHATUSMHU:  MHOTOIPAaHHUK,
cedeHue MHOTOTpaHHUKA, MPaBUJIbHBII

MHOTOTPaHHUK, TMpU3Ma, Nupamuaa, ¢urypa u
IIOBEPXHOCTh BpAIllCHUS,

UWINHIP, KOHYC, 1Imap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUYEHMs KOHyca W LWIMHApA,
napajyieNibHble OCH WJIM OCHOBaHHUIO, CEYCHHUE
mapa, IJIOCKOCTh,  Kacaromascsi  cgepsl,
IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYeHHUE
MHOTOIpaHHMKa, HM300pa)kaTb MHOTOTPAHHUKH,
(GUTypHl ¥ IOBEPXHOCTH BPAILICHHS, UX CEUYCHUS,
B TOM YHCJI€ C [IOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE TPUMEHATH CBOWCTBA T€OMETPUUYECKHX
¢uryp, CaMOCTOAITENIBHO (D OpMYIMPOBATH
OTIpeNleNIeHUs] U3ydaeMbIX (UTyp, BBIABHTAThH
TMIIOTE3bl O  CBOMCTBaX M NpPHU3HAKAX
reOMETPUUYECKUX (QUryp, OOOCHOBBIBaTb WJIU
OIIpOBEPraTh ux; yMeHue POBOJUTH
kmaccuukanuioo  GUTyp 1O Pa3NIAYHBIM
HpU3HAKaM, BBINOJIHATh HE0OXO0IuMbIe
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS

- YMETb OIIepUpPOBATh NOHATHAMMU: CpEIHEe
apupMeTHYeCKoe, MenuaHa, HauOoNblIee W
HalMEHbIIIee 3HAuUeHMs, pa3Max, JAUCHepcus,
CTaHJIAPTHOE OTKIIOHEHHE YHCIIOBOTO HA00Pa;

- YMETh HW3BIIEKaTh, HMHTEPIPETUPOBATH
WHOPMAIINIO, TIPEICTABICHHYIO B TaONIHIIax, Ha
JquarpaMmmax, rpadukax, OTpakaroryro CBOUCTBa
peaTbHBIX MPOIECCOB U SIBIICHUI; MPEICTABIISATH



OK 06 IIposiBisATH IPaKJaHCKO-
MaTPUOTHYECKYIO TO3UIMIO, JEMOHCTPUPOBAThH
OCO3HaHHOE MIOBEJICHHE Ha OCHOBE
TPaIUIIMOHHBIX O0IIEYeTOBEYECKUX IEHHOCTEH,
B TOM 4YHCI€ C Y4YETOM TapMOHM3AIUU
MEXHAIMOHAIBHBIX M MEXKPEJIUTHO3HBIX

FOTOBHOCTb  OCYILECTBJISITh ~ IIPOCKTHYIO U
UCCIIEN0BATEIBCKYIO JeATEIbHOCTD
WHJUBHIyaJIbHO U B I'PYIIIIE;

- BHOCUTb KOPPEKTHUBBI B  J€ATEIbHOCTD,

OLICHUBATbh COOTBETCTBUE DPE3YJIBTATOB LEIAM,
OLICHUBATh PUCKU MOCIECACTBUN ACSATEIbHOCTH;

- BIIAJETh HaBbIKAMU y4eOHO -
HCCJIEI0BATEIBCKON U IPOEKTHOM NEATEIbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

- co37]aBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HaueHUs HH(OpMaruy H IeJIeBOH

ayUTOPUH, BBIOWpAs ONTUMAIbHYIO (QOopMy
MIPE/CTABJICHUS U BU3YAITN3alINH;

- BIaJETh HaBbIKaMU MO3HABATEIBHOMN
peduieKCUM  Kak OCO3HAaHHs  COBEpPIIAEMbBIX

JEMCTBUM W MBICIUTEIBHBIX IIPOLECCOB, HX
pe3yJbTaTOB U OCHOBAHMI

- TOTOBHOCTh K AaKTHUBHOM JEITEIHLHOCTH
TEXHOJIOTHYECKOM Hu CcoITHaIbHOM
HaIpaBJIECHHOCTH, CIMOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBATh M CaMOCTOATENIBHO BBIOJHATH
TAKYIO JI€ATEIbHOCTD;

- IUIAHUPOBATh U OCYILECTBIATH JACHUCTBUS B

WH(OPMAIIHIO ¢ TTIOMOIIBIO TaOIHI] U JHATrpaMM;
HCCIIEIOBATh CTAaTHCTUYECKHE JaHHBIE, B TOM
quclie ¢ MPUMEHEHHEM TpaUIecKuX METOJIOB U
AJICKTPOHHBIX CPE/ICTB;

- YMETh ONEpPUPOBATH TOHATHUSAMHU: TOYKA,
npsiMasi, IIOCKOCTh, MMPOCTPAHCTBO, ABYTPAHHBIN
yToJI, CKPEIIUBAIOIIHAECS psIMbIE,
napauIeIbHOCTh u HEPICHIUKYIIPHOCTD
MPSMBIX U TUIOCKOCTEH, YTroJI MEXIY MPSIMBIMHU,
YroJI MEXKTy MPSAMOM U TUIOCKOCTBIO, YTOJI MEXKTY
IUIOCKOCTSIMH, ~ PAacCTOSIHUE OT TOYKH  JIO
IUIOCKOCTH, PACCTOSHUE MEXKIY MPSMbIMHU,
paccTosIHUE MEXTY IIOCKOCTSIMH;

- YMETh HCIIOJIb30BaTh MpPH PEUICHUU 3a/1ad
U3ydeHHbIE (DAKThI U TEOPEMBbI IUIAHUMETPHH;
YMEHHE  OICHUBaTh  pa3Mepel  OOBEKTOB
OKPYIKaIoIIero MUpPA;

- yMeTh CBOOOJHO OINEPHPOBATH IMOHATHSIMHU:

cpenHee apu(pMeTHIECKOEe, MeIHaHa,
HauOoJIblliee ¥ HaMMEHbBIIIEe 3HAUYCHUsI, pa3Max,
JTUCIIEpCUsl, CTAaHJApPTHOE OTKJIOHEHUE s
OITHCAHHUS YHCIIOBBIX JIAHHBIX yMETh

UCCIIEIOBATh CTATUCTUYECKUE MJAHHBIE, B TOM
YHCclie C IPUMEHEHHEM I'paUueCKuX METO/I0B U
JIEKTPOHHBIX CPE/ICTB; rpauueCKU UCCIIE0BATh
COBMECTHBIE HA0JIIOJIEHUS C IIOMOILBIO AHarpaMm
paccenBaHMsI U JTMHEWMHON perpeccuu

- YMETb pelarbh TEKCTOBBIE 3aJaud Pa3HBIX
THUIIOB (B TOM YMCJIE Ha IIPOLIEHTHI, JOJIU U 4acTH,
Ha JBIKEHHUE, paboTy, CTOMMOCTb TOBapoB M
yCIIyT, HaJOTH, 33/1a4d U3 00JacTh yIpaBJIeHUS
JUYHBIMM M CceMeWHbIMM  (PUHAaHCaMu);
COCTaBIIATh BBIPAXKECHMUS, YpaBHEHUS,



OTHOIIICHUH,

AHTHKOPPYIIIUOHHOI'O ITOBEACHU A

OK 07
OKpYy Karolen

MIPUMEHSTh CTaHJapTHI
CopneiicTBOBaThH COXPaHEHHIO
Cpellbl, pecypcocOepeReHHIO,

MNPUMCHATH 3HAHUA 00 H3MCHEHHH KJmMara,

ITPUHIIUIIBI

OEepEKITUBOTO

MIPOU3BOJICTBA,

OKpYXKarolllel cpele Ha OCHOBE 3HAaHWS LEed
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

- CaMOCTOSITEIbHO OCYIIECTBIISATh
MO3HABATEIBHYIO  JESTEILHOCTh,  BBISIBIISATH
npoOyieMbl,  CTaBUTh ©U  (POpPMYIHPOBATH
COOCTBEHHBIC 3alaud B  00pa3oBaTeIbHOMN
JESITEIIBHOCTH M KU3HEHHBIX CUTYaIUsX;

- cnocoOCTBOBAaTh (hopMHUPOBAHHIO u

IIPOSIBJICHUIO IIUPOKOW JPYIULHMM B Ppa3sHbIX
o0acTsAX 3HaHUM, NOCTOSHHO IOBBIIIATH CBOM
00pa30BaTeIbHbII U KYJIbTYPHBIH YPOBEHb;

- chopMHpOBaTh, pa3BUBATH CIIOCOOHOCTb
IMOHUMATb MUP C MMO3UIUHU APYTroro 4€JI0BCKa

- HE NOpeANnpUHUMATh JACUCTBUS, MPUHOCSIIINE
BpEJl OKPYKAIOIIEH Cpee;

- YMETh MPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTMYECKHE MTOCJICICTBHS

HEpPaBEHCTBA M UX CUCTEMBI MO YCIOBHIO 33/1a4H,
UCCJIEJIOBATh MOJYYEHHOE PElICHHE U OI[CHUBATh
IIPaB0II0I00HOCTh PE3Y/IbTATOB;

- yMeTh OIepHPOBATH TIOHSITHSIMH
OTIpeNieJIeHUe, aKCHOMa, Teopema, CIEICTBUE,
CBOWCTBO, MIPHU3HAK, JI0Ka3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH;

- ymets  (dopmymupoBaTh ~ oOpaTHOE |
MIPOTUBOINOJIOKHOE YTBEPXKICHUE, TPHBOIUTH
NpUMEPbl W KOHTPIPUMEPBI, HCIIOJIB30BaTh

METOJI MaTEeMaTU4YeCKONM WHAYKIHMH; NPOBOAMTH
JIOKa3aTENIbHBIE PACCYKICHUS IpPU PELICHUU
3a/1a4, OLECHHUBATh JIOTMYECKYIO IIPAaBUIIBHOCTh
paccykJIeHU;

-yMeTb CBOOOJHO OINEPUPOBATH IOHATHIMMU:
II0CJIEI0BATENBHOCTD, apupmeTHyecKas
Iporpeccusi,  Ie€OMETpHUYECKas  Iporpeccus,
OeckoHeUYHO  yObIBarolass  IreoMeTpuyecKas
IIPOrpecCHus; yMEThb 3a/1aBaTh
IIOCJIEJOBATEIBHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYpPEHTHBIX (OopMyIT;

- yMeTb BbIOMpPATh NOAXOAALIMH MeTOJ s
peumieHuss 3aJa4yd; [OHMMAHWE 3HAYMMOCTH
MaTeMaTUKH B  HU3YYEHUU TNPUPOIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBICHUM; YMETb
pacno3HaBaTh MPOSBICHUE 3aKOHOB MaTEMATUKHU
B HCKYCCTBE, YyMETb IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOM U
MHPOBON MaTeMaTH4YECKON HAyKN

YMETh ONEpUPOBATh MOHATUSAMH: (YHKIIMS,
HEIpEPBIBHAS byHKIMS, MIPOU3BOJHAS,
nepBooOpaszHas,  ONpENENCHHBIH  HMHTErpal;
YMETh HAXOAWTH IPOU3BOAHBIE SJIEMEHTAPHBIX



3¢ (}eKTHBHO JEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIHsIX

NpeANpPUHIMAEMBIX JIeHCTBUH, NpenoTBpaIlaTh = (QYHKIUH, HCHOIb3Ys CIPAaBOYHBIC MATEPHUAIbI;

ux;

-pacIIUPUTh ONBIT ACSITEIBHOCTH IKOJIOTUYECKOM
HalpaBJIEHHOCTH;

- pa3palaTbIBaTh IUIaH PELICHHUS MPOOJIEMBI C
YUETOM aHaJIM3a UMEIOLIMXCS MaTepUalbHbIX

U HEMaTEepUaAJIbHBIX PECYPCOB;

- OCYIIECTBJISITH LIE€JICHANPABICHHBIM IOMCK
NepeHoca CpencTB M CHocoOOB JeHcTBUS B
Ipo¢eCCHOHATIBHYIO Cpeay;

-yMETh IIEPEHOCUTD 3HAHUS B I03HABATEIbHYIO U
IPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- [Ipe/IaraTh HOBbIE IIPOEKTHI, OLICHUBATh

UJIeU C MO3ULMHY HOBU3HbI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM.

UCCJIEJIOBATh B IPOCTEHIINX ciiydasx (QyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTh HaWOOJIbIINE U
HauMEHbIIINE 3HaYeHUs (PYHKIIUNH;

- CTpOUTH rpaduxu MHOT'OYJIEHOB C
UCIIOJIb30BaHUEM ammapara MaTeMaTH4eCKOIo
aHaJn3a;

- MPHUMEHSTH IPOU3BOJIHYIO IPU PEHICHUU 3324

Ha JIBUKECHUE; peuaTh MPaKTUKO-

OpUEHTUPOBAaHHBIC 33Jaud Ha HaUOOJbLINE U

HAaMMEHBIIINE 3HAYCHHUS, HA HAXOXKICHHUE IYTH,

CKOPOCTH M YCKOPEHHUSI;

-yM€Th OIEPUPOBATh MOHATHUSMU: JBUJKCHHUE B

IPOCTPaHCTBE, o 100HbIE ¢burypsl B

IPOCTPAHCTBE;

- NCIOJIb30BATh OTHOLIICHUE iomaaen
MIOBEPXHOCTEH M 00BEMOB MOMOOHBIX (GUTYP

IpY PELICHUH 3a/1a4;
- YMETb BBIYUCIATH T€OMETPUUYECKUE BEITUUHUHBI
(nMHa, yrom, IUIOIIAAb, OOBEM, IJIOLIA]b
MMOBEPXHOCTH), UCIIOJIb3Yysl U3yUyEHHBIE (HOPMYJIIbI
Y METOIBL;

- YMETH OIIEpUpPOBAThH MIOHATUSAMH:
HENPEePbIBHOCTh (PYHKILIMHU, aCUMIITOTHI Tpaduka
(GyHKIMM, TiepBas U BTOpas IMPOU3BOAHAs
(GyHKIMH, TEeOMETpUYEeCKHH u  (Qu3nuecKuii
CMBICIIBI MIPOU3BOTHOM, nepBooOpasHas,
OTIpeJIeIeHHbI UHTErpal;

- yMeTh HaxXOJUTh aCHMIITOTHI Tpaduka

(GYHKIMK; YMEHHE BBIYHUCIATH IPOU3BOJHBIE
CYMMBI, IPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUI
(GyHKIMNA, HAXOQUTh ypaBHEHHE KacaTelIbHOH K

rpaduky GyHKIUU;



- BJIAJIETh HaBbIKaMU yueOHo-
HCCJIEIOBATEIbCKOM U MPOEKTHOM 1€ATEIbHOCTH,
HaBBIKAMU pa3pelieHus npooiem;

- CO3/1aBaTh TEKCThl B PA3JIMYHBIX (QopmaTax c
y4eTOM Ha3HaueHus HH(OpMaruu | LeJIeBOH
ayJIUTOpUH, BHIOMpaAs ONTUMAIbHYIO (QopMy
IIPEJICTaBICHNS U BU3yalU3aluy;

- BJIaJIeTh HaBBIKAMH MOIY4YeHHs] HHpOpMaLuu
U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBJISATh AHAIN3, CUCTEMATH3ALIIO U

- YMeThb UCHOJb30BaTh MPOU3BOJHYIO IS
uccieoBaHus  (QYHKUUH, JUIsI  HAaXOXIAEHUS
HAWJIY4IIEero pEIIeHUs B NPUKIAJHBIX, B TOM
qucie COLMAJIBHO-9KOHOMHYECKUX u
¢usnyeckux  3amgavax, IS OINpeNeNICHUs
CKOpPOCTH M YCKOPEHMS; - HaXOAUTh IUIOIAAN U
00beMbl  (UTyp C TIOMOIIBIO HHTErpaja;
IPUBOJIUTH IIPUMEPBI MaTeMaTHYeCKOro
MO/IETTUPOBaHUS c IIOMOIIIbIO
nudepeHIAbHBIX YPaBHECHHUIH;

- yYMETb CBOOOJHO ONEPUPOBATH MOHATHSIMMU:
OpsSMOYTOJIbHAsl CHCT€Ma KOOPAMHAT, BEKTOP,
KOOpPAMHATBl TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOU3BEJCHHE BEKTOpa Ha
4HCIIO, pa3jio)KEHUEe BeKTopa Mo 0asucy,
CKaJIIpHOE IIPOU3BE/ICHUE, BEKTOPHOE
IPOU3BENICHUE, YTOJl MEXKIY BEKTOpAMU; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIN
METOJ JUIsl PEIEHUs F'eOMETPUYECKUX 3aJad U
3aJa4 Jpyrux y4eOHbIX IPeAMETOB; ONIEpUPOBATh
MOHATUAMM: MaTpuua 2x2 u 3x3, onpeneiaurens
MaTpHIIbl, reoOMeTPHUECKUI CMBICIT
OTpeAeIuTeNs

- yMeTb CBOOOJHO ONEpPUPOBATh HMOHATHSIMM:
cpenHee apupMeTuIecKoe, MeJraHa,
HauOoJplllee U HauMEHbIIee 3HAUEHUs, pa3Max,
JUCHepCusi, CTaHJapTHOE OTKJIOHEHHWE Ul
OIHCAHMSI YUCIOBBIX JAHHBIX;

- YMETh UCCIIEIOBaTh CTATUCTUYECKUE JTaHHBIE,
B TOM 4HCIE€ C MpPUMEHEHHEM TIpaduUyecKux
METO/IOB M AJIEKTPOHHBIX CPENCTB; rpadpuyecku
UCCIIeIOBaTh ~ COBMECTHbIE  HAOMIONEHUS  C
ITOMOIIBIO THArpaMM pPAaCCEUBAHUSA U JMHEHHOMN



WHTEPIPETANNIO HHPOPMAIINH Pa3IHUHbIX
BUJIOB ¥ POPM IIPEICTABIICHHUS;

- UCTIOJIB30BATh CPEACTBA HHPOPMAITMOHHBIX

U KOMMYHHUKAIIHOHHBIX TEXHOJOTHI B PEHICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX 33a7ad €  COOJIOJCHUEM
TpeOoBaHU OPrOHOMUKH, TEXHHUKHU
0€30IaCHOCTH, THMTHUEHBI, PecypcocOepexeHus,
MPaBOBBIX W OTUYECKHX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30ITacHOCTH
JMYHOCTH

- BHOCHTb KOPPEKTHUBBI B  JESATEIHHOCTb,
OLICHUBATh COOTBETCTBHE pPE3YyJbTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIICICTBUI IETSILHOCTH,

perpeccumu.

- YMETb peniaTh TEKCTOBBIE 33J]a4H Pa3HbIX
TUTIOB (B TOM YHKCJIE€ HA TPOICHTHI, 10JIU U
4acTH, Ha JIBIKEHHE, padOTy, CTOMMOCTb
TOBapOB U YCIIYT, HAJOTH, 33/1a4d U3 00J1acTU
yIPaBICHUS JIUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTABIIATH BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBUIO 33JJa4H, UCCIIEIOBATH MTOJIyYEHHOE
pelIeHre U OLlEHUBATh MPaBIONOJ00HOCTh

pe3y/bTaToB;
- ymerb  ¢opMmynupoBaTb ~ OoOpaTHOE U
HNPOTUBOIOJIOXKHOE YTBEP)KACHUE, MPUBOIUTH
NIpUMEPBl ¥ KOHTPIPUMEPBI, UCIOIB30BaTh

METOJI MaTEMATUYECKOW WHIYKLIMHU; TPOBOIUTH
JIOKA3aTeNIbHbIE PACCYKACHUS MpPU PEUICHUU
3a7a4, OLEHMBATH JIOTHYECKYIO IPAaBUIBHOCTh
pacCyXIeHHUI;

- yYMeTb ONEepUpoBaTh MOHATUAMHU: Tpad,
CBA3HBIM rpad, pgepeBo, IUKI, TIpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M OIHCHIBATh



rpadbl pa3IUYHBIMUA CIIOCOOAMH; MCTIOIb30BATh
rpadsl IPU PEIICHUH 33024




II. TEMATHUYECKOE IUNTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMBIX HA OCBOEHHME KAX IO/ TEMBI
[Ipyn peanuzanuu coaepkanus AUCHUIUIMHBL «MareMaTtuka» B Mpeaenax
ocBoenusi OINIOIT CITO na 6a3ze ocHOBHOrO 0OmIEro 0Opa3oBaHUs C MOJYyYEHHEM
cpennero obmero o6pazoBanusi (IIIICC3) makcumanbHas yuyeOHash Harpyska
oOyuaromuxcsi coctapisieT 242 yaca u3 Hux 140 yacoB nekuuu, 102 yacon
MIPAKTUYECKUX 3AHATUN;



TemaTuuyeckoe NVIAHUPOBAHUE

HaunmenoBaHmue pa3xeioB u

Couepma}me yqeﬁnoro marTrepuaJa, KOMﬁHHHpOBaHHLIe 3aHATUSA U IIPAKTHYCCKUEC 3aHATUSA,

O0BbeM yacoB

TeM caMocCTosiTe]IbHAs padoTa 00y4aromMXxcs
1 2 3
Paspnea 1. [loBTopenue kypca 7 -9 kiaacca 18
Tema 1.1.I'eomeTpus Ha OcHoBHbIE GUTYpHI HA TUTOCKOCTH. [Tnomaay. 4
IJIOCKOCTH
Tema 1.2. Uncna u JlelicTBuS HAJ MOJNOKUTEIBHBIMU U OTPULATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU 4
BbIUKCIIeHMS. BolparkeHus u npobsmu. [leiicTBus co creneHs My, (opMysibl COKPAIIEHHOIO YMHOKECHHS.
npeodpasoBaHus VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YPaBHEHUM U CUCTEMBI HEPABEHCTB. 2
Tema 1.3.1IpoueHTs! OcHoBHbI€ 337ja4n Ha NPOLICHTHI. [IpocThie U CI0XKHBIE IPOLIEHTHI. 4
IIpakTH4yecKkue 3aHATHUSA
I13 Nel.Pemenue ypaBHeHMi 1 HepaBeHCTB. CHCTEM ypaBHEHUI M CUCTEM HEPAaBEHCTB. 2
13 Ne2.BxoaHO# KOHTPOJIb 2
Paznea 2. IlpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE 20
Tema 2.1. OcHOBHBIE [Tpenmer crepeomeTpun. OCHOBHBIE MOHATHUSA (TOUKA, MpsAMasi, IIIOCKOCTh, IPOCTPAHCTBO).
TIOHATHSL CTEPEOMETPUHM. OcHoBHbIe akcuoMbl cTrepeomeTpu. [lepecekaroniuecs, napajuieabHble U CKPEIIUBAIOIINECs
PacrooKeHne IpsSMBIX U npsmele. [Ipu3Hak u cBOMCTBO CKpeMBaONMXCs MPsAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBI 4
IIJIOCKOCTEN
Tema 2.2. [TapamiensHOCTD [TapannensHble npsiMast U mIockoctb. Onpenenenue. [Ipuznak. Coiictsa. [lapamiensHbie
IPAMBIX, IPAMON U mockoctd. Onpenenenue. [Ipusnak. CpolictBa Terpasnp u ero aneMenTsl. [lapamnenenunen u ero 4
IJIOCKOCTH, TIOCKOCTEH aneMeHThl. CBOMCTBA IPOTUBOIOJIOKHBIX IPaHel U auaroHaneil napamienenunena. Iloctpoenne
ceueHui. Pemenue 3anau.
Tema 2.3. Ilepnenaukynspasle npsamele. [lapamienbHble TpsMble, TEPIEHIUKYISIPHBIE K INIOCKOCTH.
T[TepreHAUKYISPHOCTS [Tpu3Hak neprneHIuKyIIpHOCTU NPSIMOM U INIOCKOCTU. IleprienauKynsp U HaKJIOHHAs. 4
TIPSIMBIX, TIPSIMOIT 1 [TepnienquKyApHBIE IOCKOCTH. [IpH3HAK NEPIECHANKYIPHOCTH IIIOCKOCTER. PaccTosiHus B
IIJIOCKOCTH, INIOCKOCTEN pOCTpaHCTBe.
Tewma 2.4. Teopema o Tpéx TeopeMa 0 Tpex neprneHauKyIsapax. Joka3aTenbcTBo. YTrosl MexXAy MpsM Of U IUIOCKOCTBIO. YTOII 4

MCKAY MIIOCKOCTSIMHU.




NEPHEHAUKYIIApAX

IIpakTnyeckue 3aHATHS [13 Ne3.Pemenue 3anay. [Ipsimbie U MI0CKOCTH B IPOCTPAHCTBE. 2
13 Ne4.KonTponbHas pabota Nel 2
Pasznen 3. KoopanHatsl M BEKTOPBI 18
Tema 3.1. Meron koopauHnat B | IIpsMoyronbHas (aekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS MEXIY
IIPOCTPAHCTBE JBYMsI TOUYKaMH. YPaBHEHMsI NpPSIMOWU u niaockocmu. Vcnonb3oBaHuE KOOPIMHAT IPU pELICHUU 4
MaTEMaTUYECKUX U NIPUKJIAJHBIX 3aJa4.
Tema 3.2.Bektopsl B BexTopel. Monynb BekTopa. PaBeHcTBO BekTOpoB. Cll0’K€HHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
IIPOCTPAHCTBE quci10. PaznoskeHue BEKTOpa 110 HallpaBJICHUsAM. YTOJI MEKIY IByMs BeKkTopaMu. [Ipoekus BekTopa
Ha ock. Koopaunate! BekTopa. CkajasipHOE NPOU3BECHIE BEKTOPOB. 4
Kommuianapuele BeKTOpbl. Pa3zjoxkeHue BekTopa MO TpeM HEKOMIUIAHAPHBIM  BEKTOpaM.
Vcnonp30BaHrEe BEKTOPOB IPU PEILIEHUU MaTEMAaTUYECKUX U IPUKIIAJHBIX 3a4a4.
IIpakTHYeckue 3aHATHA Ne5.CocraBnenue ypaBHeHUs IPsIMOT 2
Ne6.JleiicTBus HaJy BEKTOpaMU B KOOpAMHATAX 2
Ne7.Pemenne npocTtedmmx 3aaa4 B KOOpAMHATaX 2
Ne8.Pemenne MareMaTH4eCKUX U MPUKIIAIHBIX 3a/1a4 C IOMOIIBI0 BEKTOPOB U KOOPAUHAT 2
Ne9 . KontponbHas padora Ne2 2
Pa3nes 4. OcHOBBI TPUTOHOMETPHH 28
Tema 4.1. Tpuronomerpuyeckue | Pannannas mepa yria. BpamarensHoe asuxenne. CHHYC, KOCUHYC, TAHT'€HC M KOTaHI'€HC YuCIa. 4
(YHKIIMU YUCIOBOTO apryMeHTa
Tema 4.2. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIbI TpuBeAcHUs. CUHYC, KOCUHYC U TaHT€HC
Tpuronomerpuueckue CYMMBI M Pa3HOCTH JBYX yriioB. CHHYC M KOCUHYC JIBOMHOTO yria. @opmynvl HOLIOSUHHO20 Y2id. 6
(bopMynbl IIpeobpazosanus cymmvl mpuconomempudeckux QyHKyui 6 npouzgeoenue u npou3eeoeHus 6
cymmy. Boipasicenue mpueonomempuueckux gyyHKyuti uepes man2enc no108UHHO20 apeyMenma.
Tema 4.3. [Ipocreiimne TPUTOHOMETPUYECKHE YpaBHEHHMs. PenieHue TPUTOHOMETPUYECKUX YPaBHEHHM.
TpuroHOMeTpHYECKHE IIpocmetiwue mpuecoHomempuyeckue HepageHcmea. Apkcunyc, apkKOCUHyc, QpKmMaH2eHc Yucia. 4
yYpaBHEHUs
IIpakTnyeckue 3aHATHSA Nel0. 3aBucUMOCTD MEXAY CUHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO )K€ yria 2
Nell. ITpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAYKEHHI. 2




Nel2. IIpeobpa3oBaHus CyMMbI TPUTOHOMETPUUYECKUX (DYHKIUI B MPOU3BEICHUE U MTPOU3BEICHUS
B CYMMYy.

Nel3. PemieHne mpoCTEUIIMX TPUTOHOMETPUUYECKUX YPaBHEHUM

Nel4. PemieHre TpUrOHOMETPUYECKUX YPABHEHUI

Nel5. Pemienue npocTedimx TpUroHOMETPUUECKUX HEPABEHCTB

Nel6. Konrponbnas padora Ne3

NN || N

Pa3znen 5. ®yHkuumn, ux cBOCTBA U rpapuKu

Tema 5.1 Yucnosast pyHKITHS.
Crnioco0sl 3a1anus QyHKIUH,
CBOICTBa

Oynkuuu. O01acTh ONpeeNeHns i MHOKECTBO 3HaUYeHUH; rpaduk GyHKINHU, HOCTPOEHHE rpauKoB
GyHKIWH, 3a1aHHBIX PA3IMYHBIMHA CIIOCOOAMH.

CpoiicTBa ()yHKIIMHM: MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTb, MEPUOJUYHOCTb.
[TpomexyTku BO3pacTaHus M yObIBaHUS, HAMOOJIbIIIEE M HAMMEHBIIIEE 3HAUYCHHSI, TOYKH IKCTPEMyMa.
['padmyeckas unrepnperanus. [Ipumepsl GyHKIIHMOHATBHBIX 3aBUCHUMOCTEN B pealIbHBIX MPOIIeccax
U SIBJICHUSX.

Ob6patubie GyHkmu. Obaacms onpedeneHus u 001acms 3HavyeHutl oopamuou Gyukyuu. I'padux
o0paTtHOii (HyHKIHH.

Apudmernueckue oneparun Haa GyHkusiMyA. CioxkHas GyHKIUS (KOMIO3HIINSA).

Tema 5.2 Tlpenen GpyHkimu.
OCHOBHEBIE CBOMCTBA
MIpeiesioB.

[TocnenoBarensHOoCTH. CIOCOOBI 331aHUS U CBOWCTBA YMCIIOBBIX MOCIE0BaTeIbHOCTEH. [lonamue o
npedene  nociredosamenvrocmu.  Cywecmeosanue npeoera  MOHOMOHHOU — OZPAHUYEHHOU
nocnedosamenvrHocmy.  CyMMHpOBaHUE — IOcienoBaTelbHOCTeH. beckoHeuno  yObIBaromas
reOMEeTPUYECKasi IIPOTPECCHS U €€ CYMMA.

Ilonamue o nenpepuvienocmu ghynkyuu. Ilorstue o npenene pyHkuuu B Touke. [loBenenne pyHkumii
Ha 6eckoHeuHocTH. [lonamue npedena ¢hynkyuu 6 6eckoneunocmu. Acumnmomul epaguxa QyHKyuu.
CpasHenue beckoneuno manvix u OeckoHeuno 6onvuiux. HempepbiBHOCTE (pyHKuuu. Ceoticmea

Henpepulenbix Qyukyuu. Teopema Betiepwmpacca.

Tema 5.3 IIponsBoaHas

[IpousBonnas. [loHsATHE O NMPOM3BOAHONW (YHKIMH, €€ TeOMEeTpUYECKUH U (U3NYECKUN CMBICIL.
VYpaBHeHue kacarenbHON K rpapuky pyHkuuu. [Ipon3BoaHble CyMMBI, pa3HOCTH, MPOU3BEACHUS,
YaCTHOT 0. AJITOPUTM COCTaBJICHMsI YpaBHEHHUS KacaTeabHOU K rpaduky pyHkunu y=f(x).

I[MpakTuyeckue 3aHATHSA

Nel7.Bpruncnenue nporu3BOJHON € TOMOIIBIO ONPEIETCHUS




Nel8.IIpumenenne npasui qudepeHInpoBaHus 2
Ne19. Konrponsnas pabora Ned 2
Paznen 6. CteneHHble, moka3arebHble, Jorapupmuyeckue H TPUroHOMeTpUYecKHue (PyHKIIUU 36
Tema 6.1. Crenennas ¢pynkinus | CTeneHb ¢ JEWCTBUTENbHBIM ToKa3aTeneM. Kopuu u crenenn. KopHu HaTypaibHOW CTENEHU W3
yuciaa M uX cBoMCTBAa. CTENEHW C palMOHAIIBHBIMU IIOKa3aTels MU, MX cBoMcTBa. (CreneHu ¢ 4
JIeMCTBUTENLHBIMU TIOKa3aTessiMu. Ceoticmea cmeneHu ¢ 0eticmeumenbHovlM noKazamesnem.
Crenennass ¢yHkuus, ee cBoictBa W rpaduk. BzanmHO oOparHbie (yHKIUH. PaBHOCHIBHBIE
ypaBHEHHS U HEpaBeHCTBa. VppanroHansHble ypaBHEHHS U HepaBeHCTBA. [Ipon3BoiHas cTeneHHON 2
(GYHKIHH.
Tema 6.2. ITokazaTenbHas [TokazarenbHast QyHkuus, ee cBoiicTBa U Tpaduk. [lokazarenbHble ypaBHEHUS M HEPABEHCTBA. 4
byHKIUSA CucreMsbl OKa3aTeIbHBIX YpaBHEHHH U HepaBeHCTB. [Ipon3BogHas moka3aTenbHON QPYHKINU.
Tewma 6.3. Jlorapupmudeckas Jlorapudm. Jlorapubm uucma. Ocuognoe nozapugpmuueckoe modcoecmgo. JIeCATUUHBIE U 4
byHKIUS HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.
Jlorapudmmueckas GpyHKIms, ee cBoiicTBa U rpaduk. Jlorapudmuueckie ypaBHeHHS U HEPABEHCTBA. 5
[TpousBoaHas norapupmMudeckont QyHKIUU.
Tema 6.4. OO6nacTe ompeneneHUd W MHOXKECTBO 3HAUYEHWW TpUTOHOMETpHueckux ¢QyHKIuil. YeTHOCTH,
Tpuronomerpuieckue HEYETHOCTh, TMEPUOJANYHOCTh TPHTOHOMETpHYECKHX (QyHkimit. CpoiictBa (ynkumii Y = 08X
dymicrs y=sinxy ;v rpadukn. Caoiictsa pynxunn ¥ = 8% u & rpadux.
Obpamuvie mpucoHomempuieckue HyHKyuu. 4
[TpeoGpazoBanus rpadukos. [lapannenbHbI IepeHOC, CAMMETPHS OTHOCUTENILHO OCei KOOPAWHAT U
CUMMETpPHS OTHOCUTEIFHO Havaaa KOOPMHAT, CHMMETPHS OTHOCUTEIBHO MPSIMO y = X, pacTsSHKeHUE
Y C)KaTHe BIOJIb OCEN KOOPIMHAT.
[Tpon3BoHBIE TPUTOHOMETPUUYECKUX PYHKIIUH.
IIpakTHYeckne 3aHATHSA Ne20.ITpeobpa3zoBaHuE CTETIEHHBIX BBIPAKCHHIA 2
Ne22.TIpeoOpa3oBaHue MOKa3aTENbHBIX U JOTapUPMUUECKUX BbIPAKEHUI. 2
No23. Pemenue nppalliOHAJIbHBIX YpaBHEHUN 2
Ne24. Pemenue noka3aTenbHbIX YPaBHEHHH U MOKA3aTEIbHBIX HEPABEHCTB 2




Ne25.Pemenue norapupMu4ecKux ypaBHEHHUH U Iorapu(pMUIeCKHX HEPABEHCTB 2
Ne26.IToctpoenne rpadMKOB TPUTOHOMETPHUECKUX (DYHKIMNA 2
No27.1TocTpoenue rpadgukoB CTCIICHHBIX, MOKa3aTeJIbHBIX, JorapuMUIECKUX u )
TPUTOHOMETPUUECKUX (PYHKIIMA.
No28.KontposbHas padota Ne5 2
Pazgen 7. MHOrorpaHHMKHU 16
Tema 7.1.11pusma [lonsitue MHOTOTpanHuKa. BepiuHel, pedpa, TpaHu MHOTOTpaHHUKA. Pazeepmka. Muozozpanmsvie
yenvl. Boinyknvie mrocoepannuku. Teopema Diinepa.
[Tpusma. Ilpsmas u waxronnas mnpusma. IlpaBwibHas npusma. Ilapamnenenunen. CpoiicTBa 6
npsimoyrosibHoro napauienenunena Ky6. Cummerpum B KyOe, B napajulelienuIene, B npusme.
Ceuenus ky0Oa, mpu3mbl. bokoBas 1 mosiHas TOBepXHOCTH Mpu3MbL. [loHsATHE 006 00Beme Tena. O0beM
Ky0a 1 mpsIMOyroJibHOTO mapaienenunena. O0beM Mpu3MBbl.
Tewma 7.2 ITupamuna [Mupamupa. IlpaBunbHas nupamuaa. Yceuewnas nupamuoa. Terpasap. Buovl mempa’opos.
Opmoyenmpuueckuti  mempa’op,  KAPKACHbIUL — mempa’dp,  PAGHOSPAHHBIU  Mempa’op.
Lpsamoyeonvruiti mempasop. Meouansr u bumeouanst mempas’opa. Jocmpaueanue mempa’opa 00 6
napannenenuneda. Cummempuu 6 nupamude. Ilupamunbl ¢ paBHOHAKJIOHEHHBIMH pedpaMu U
rpaHsMH, MX OCHOBHbIe cBoiicTBa. Ceuenuss nupamunabl. [lnomanu mnoBepxHocTel U 00BEM
MAPaAMUJIBL.
IIpakTHYeckune 3aHATUS Ne29.Pemienune 3a1au Ha HaX0XK/IEHUE DJIEMEHTOB, IPU3M U MTOCTPOCHUS CEUEHUN MTPU3M. 2
Ne30.Pemienue 3a1a4 Ha HaX0KJIEHUS TUIOIIAIel TOBEPXHOCTEH 1 00bEMOB MHPaMUL] 2
Paspnen 8.Tesia 1 moBepXHOCTH BpaLeHUs! 16
Tema 8.1.1{ununaap [Tonsitne munuHApa. OcHOBaHUE, BHICOTA, OOKOBAs MMOBEPXHOCTH, 00pa3yromas, pa3Beptka. Ocesvie )
ceyeHus u ceuenus napaiieibHvle ochosanuio. O0beM HUIHHAPA.
Tema 8.2. Konyc [Tonsitue konyca. OcHoBaHMe, BbICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yromas, pa3Beprka. Ocesbie
ceyeHusl u ceuenus napaieibHvle 0OCHO8anuio. JIIUNc, eunepoona, napabona Kax cevenus KOHycd. 2

Yceuennwiti konyc. Hununopuueckue u konuueckue nosepxnocmu. O0bEM KOHYyca.




Tewma 8.3. Illap u chepa

Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonioxkenue chepsl U Iockoctu. Kacamenvhas
niaockocms K cghepe. O0bEM mapa v TIOMIAIb ChEpHL.
Copepa, snucannas 6 MHO202PAHHUK, chepa, ONUCAHHASL OKOJIO MHO20ZPAHHUKA.

[MpakTnyeckune 3aHATHS

Ne31.Pemnienue 3a1a4 Ha HAX0XKJICHUE DJIEMEHTOB, TUTOIIA/IeH TOBEPXHOCTEH 1 00bEMOB IIMIIMHIPA

Ne32Pemmenne 3a/1a4 Ha HAXOXJICHUE DJIEMEHTOB, IIJIOIA/ICH MOBEPXHOCTEH U 00HEMOB KOHYCA.

Ne33.Pemienue 3a/1a4 Ha HAXOXKACHUE 3JIEMEHTOB 11apa U cdepsl, 00beMa Iapa U IIOMAAN Chepsbl

No34 KontponbHas paboTta Ne6
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Pa3znen 9. luddepennuaibHoe H HHTETPAJIbHOE HCUYHMCIEHUS

Tewma 9.1. luddepennmanpaoe
HCYUCIICHUE H €T0
IIPHUIIOKCHUSA

[IpumeneHne MPOU3BOJHON K MCCIEAOBAaHUIO (DYHKUMN M MOCTpOCHUIO rpadukoB. IIpouzsoomusie
06pamuol pyHKYuU U KOMROUYUU YHKYUU.
[TprMeps! KCIIOJIB30BAHUS TPOU3BOIHOM [UIsl HAXOXKACHUS HAWIYUILEro PEeIIeHUs] B IPUKIIATHBIX

3amadax. Bropas nmpousBogHas, ee TeOMETPUISCKU U Pu3ndecKkuii cMbIci. HaxoxkIeHne CKOpoCTH
JUTSL TIpoIIecca, 3a1aHHOTO (hOPMYIIOi 1 rpaduKoM.

Tewma 9.2. nTerpansHoe
UCYHCIICHUE U €r0
MIPUIIOKEHUS

[TepBooOpasHas u unterpain. Heonpenenenuslit uHTErpa, ero ceoiicrsa. Tabiuia HHTErpaos.
IIpuMeHeHne onpeIeaeHHOr0 HHTErpasa Il HaX0KICHHUs IUIOIIAIA KPUBOJIUHENHOMN TPANECLIUH.
®opmyna Hetotona—IJleitonuna. [Ipumeps! npuMeHeHus: uHTerpaia B pU3MKe U TeOMETPHH.
[Tpocreitmue auddepeHnnaibHble ypaBHEHUS.

IIpakTHYecKkue 3aHATHA

Ne35.UccnenoBanue GpyHKIMM U IOCTpoeHUe ee rpaduka. HaxoxaeHrne HaubobIIero u
HaMMEHBIIIET0 3HaYeHUH QyHKINH

Ne36. Beruucnenue HUHTCIrpaJia. HpI/IMeHeHI/Ie HUHTCIrpajia sl BBIYUCICHU A i (ONENGEY

Ne37.KontponbHast padota Ne7

Pa3zngea 10. MuoskecTBa

12

Tema 10.1. MuoxecTtBa

MHoxecTBa (YUCIOBbIE, TEOMETPUUECKUX (PUTyp). XapaKTepUCTUUECKOE CBOUCTBO, DJIEMEHT
MHOXECTBA, IyCTOe, KOHEUHOe, 0eCKOHEYHOe MHOKeCTBO. CItocoObl 3a/1aHMsI MHOKECTB
[TonmHOkecTBO. OTHOIIEHUS TPUHAJIIEKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepauu Hal
MHokecTBaMu. Kpyru Ditnepa. Koneunsie n OeckOHEUHbIE, CYETHBIE M HECUETHBIE MHOYKECTBA.




Tema 10.2.Pa3Butne moHsATUS

Lenbie n paumoHanbHbIe yncia. JleicTButenpubie uncia. Koumnnexcuvie yucaa. llpaBuna

0 4ymcIie BBITIOJIHEHU S ICUCTBUI HaJl KOMIUIEKCHBIMH YHCIIAMHU. 4
[MpakTnyeckune 3aHATHSA No38.BrinonHeHue AecTBUI HaJ MHOKECTBAMM M PELIEHUE 33]1a4 C IOMOLIbIO KpYTroB Dilepa. 4
Pa3nen 11. KomOnHaTOopuKa, CTATHCTHKA M TEOPHS BEPOSITHOCTEH 24
Tema 11.1 DnemMeHTEI OCHOBHBIE TIOHATHS KOMOWHATOPWKH. 3aJadyd Ha IOJCYET YHCIa Pa3MEIICHHH, TEPEeCTaHOBOK,
KOMOMHATOPHKH couetanuii. Pemenue 3amay Ha mepebop BapuanTtoB. Dopmyna OumHoma HeroTona. CBolicTBa 4
OouHoMuanbHbIX Kodddunuenton. Tpeyronpauk [lackans.
Tema 11.2 Dnementsl Teopun | CoObITHE, BEPOSATHOCTH COOBITHSA, CIOKEHHE M YMHOXXEHHE BeposiTHOCTEW. lcmonb3oBaHue
BEPOSATHOCTEH (dbopMyIIbI CIOKEHHS BEPOATHOCTEMH, TuarpaMM Ditepa, AepeBa BeposiTHocTel, hopmyinbl bepryim.
Beposamnocmnoe npocmpancmeo. Axkcuomel meopuu 6eposimiocmei.
VYcnoBHas BeposATHOCTh. [IpaBmiio ymHOkeHMs BeposTHOocTe. Dopmyia IOIHOW BEPOSTHOCTH. 2
®opmyna baiieca.
Ilonamue o nezasucumocmu coovimuti. JJUCKpemuas ciyuannasn e1uldutd, 3aKoH ee pacnpeoeietusl.
Yucnosvle xapakmepucmuku OUCKpemHOU cyyaiHol eenudunsl. Ilonsamue o 3akone 6016uux yucen.
Tema 11.3 DnemeHTsI [IpencraBnenue qaHHBIX (TaOIUIBI, AUATPAMMEI, TPAPUKH), 2eHEPANbHAsL COBOKYNHOCb, 8blOOPKA,
MaTeMATHUeCKOll CTATUCTUKU | CPeOHee apupmemuueckoe, meouana. mooa. Ilonamue o 3a0auvax mamemamuyeckol cmamucmuku. 2
Pewenue npaxmuyeckux 3a0au c npumeHenuem 6eposmHOCMHbIX MEMOO08
IIpakTHYecKkue 3aHATHA Ne39.Pemienune 3aa4 Ha OJCYET YKCIIa pa3MEIEHUH, COUETaHUM, IEPECTAaHOBOK 4
Ne40.Oneparun Hag coObITusiMU. OmpeesieHre BEpOSATHOCTH CYMMBbI U IPOU3BEAECHUS COOBITHI 4
Ne41.0Onpenenenue BepoATHOCTH COOBITHS 1O opMyiaM TOTHOM BeposTHOCTH 1 baifeca. 4
Ne42. Omnpenenenne BeposTHOCTH B cxeme bepuymnu.HaxoxaeHue 4YHCIOBBIX XapaKTEPUCTHUK 4
JUCKPETHOMN CIy4allHOM BEJIMYUHbI
JlepBuunast o6paboTka cTaTUCTUYECKUX JaHHBIX. ['padmyeckoe ux npencrasienue. Haxoxaenue
CPEeIHUX XapaKTePUCTHK, HAOTIOJAEMbIX TaHHBIX.
Pa3znes 12. YpaBHeHus U HEPaBeHCTBA 12
Tema 12.1 PaBHOCHIIBHOCTD PaBHOCHIIBHOCTE ypaBHEHM W HepaBeHCTB. Ompezenenus. OCHOBHBIE T€OPEMBbI PaBHOCHIIBHBIX 2

YpaBHEHUI, HEPABEHCTB.

Nnepexogax B YpPAaBHCHUAX U HCPABCHCTBAX. O6IJ_II/Ie MCTOAbI PCIICHUA ypaBHeHPIfIZ nepexo OT




OOu1re METOABI pereHus

paBeHCTBa (DYHKIUMI K PaBEeHCTBY apr'yMEHTOB /Il MOHOTOHHBIX (DYHKIMH, METOM Pa3oKEHUs Ha
MHOXHTEJIH, METOJI BBEJICHUS HOBOM NEepeMEeHHON, PYHKIIMOHAIBHO-Tpa(hUIeCKHii METO/.

Tema 12.2 I'padmueckuii

OO61mure MeToibl pelieHus] HepPaBeHCTB: MePeXo ] OT CpaBHEHMs 3HAUCHUN (PYHKUIUN K CpaBHEHUIO

METOJI pellicHUs ypaBHEHMIA, 3HAUEHUN apryMeHTOB JUIi MOHOTOHHBIX (YHKIHHA, METOJ HWHTEPBAJIOB, (YHKIMOHAIHHO- 2
HepaBeHCTB rpadudeckuii Meto. ['padudeckuii MeTO ] pelieHrs ypaBHEHUH U HEPABEHCTB.
Tema 12.3 YpaBHenus u Onpenenenne moxnyisa. Packpeitue Moaynss mo omnpenenenuto. llpocreiimue ypaBHEHHS U
HEpaBEHCTBA C MOAYJIEM HEpaBEHCTBA C MoayneM. I[IpuMeHeHne paBHOCHUIIBHBIX MEPEXOJ0B B ONPEIEICHHBIX THIAX 2
ypaBHEHUN U HEPABEHCTB C MOAYJIEM.
Tema 12.4 YpaBHenus u 3HaKoMCTBO ¢ napametpoM. lIpocrelimue ypaBHEHUS U HEPABEHCTBA C TAPAMETPOM. 2
HEPaBEHCTBA C TapamMeTpamu
IIpakTH4yecKkue 3aHATHUSA
Ne43 PenreHne TEKCTOBBIX 33124 MPOPECCHOHATBHOTO COIEPIKAHUS C TIOMOIIBIO YPaBHCHHIMA 4
Bcero: 242

IIpomexyTounas arrecrauus B ¢gopme IK3aMeHa




I1. VYCJIOBUA PEAJIM3ALINNA JACIHUTIJIMHBI
JUis  peasM3anuud  OporpaMMbl  JUCUUIUIMHBL  JIOJDKHBL  OBITh
MPEAYCMOTPEHBI CIEYIOUIUE CIIEIUaTIbHbIC TOMEIICHUS:
yueOHass ayauropuss (KaOMHET MAaTeMaTHUYeCKHX JUCHUIUINH) IS
MIPOBEICHUSI 3aHATUN BCEX BHJIOB, B TOM YHKCJI€ TPYNIOBBIX M WHIWBUAYaTbHBIX
KOHCYJIBTAIIMM, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIllMU, OCHAIIEHHAs
000pyI0BaHUEM, TEXHUUYECKHUMH CPEICTBAMU OOYUEHUS.
NudopmanuonHoe odecredeHue peaju3anuu NporpaMmbl
OcHoBHasi yueOHas1 quTEpaTYypa

1. Anrebpa 1 Hayana marematudeckoro aHaimsa. 10—11 kmaccel : yueOHUK
1151 001ieoOpazoBaTenbHbIX opranu3anuii [['pud Munnpocsemenus PO] / [11I. A.
Amumos, 1O. M. Komsarun, M. B. TkauweBa u g1p.]. - 8-¢ m3a. - Mocksa
[Ipocsemenne, 2020. - 463 c. : puc., Tabn. - (MaremaTtuka: anreOpa U Hadasa
MaTeMaTUYeCKOro aHaiamsa, reoMmerpusi). - (ba3oBblii W yriyOJeHHBIM YpPOBHH.-
TexcT : HenmocpeACTBEHHBIN

JonosHuTtenbHasi ydeOHas auTepaTypa

2. byry3os, Banentun ®enoposuu. ['eomerpusi. 10—11 kmaccel : yaeOHUK JIst
oOmieoOpa3zoBarenbHbiXx opranmzanui [['pud Munnpocsemenus PD] / B. O.
byry3os, B. B. Ilpaconos ; nox pen. B. A. CagoBHuuero. - 7-e u3a. - Mocksa :
[Tpoceemenune, 2021. - 271, [1] c. : wi. - MI'Y — mikone). - (MaTemaTtuka: anredpa
¥ Hayajga MaTeMaTU4YecKoro aHanusza, reometpus). - (ba3oBblil U yriyOieHHbBIN
ypOBHHU). - TEeKCT : HEMOCPECTBEHHBIM

HNuTepHer pecypcesbl
o ®denepanpHbiii moptan «Poccuiickoe odpasoBanre» www.edu.ru

o Poccuiickuii o6meo06pazoBaTenbHblid moptan www.school.edu.ru

o Ilopran uadopmannonnoi nogaepxxku EI'D www.ege.edu.ru

o EcTtecTBeHHOHayuHbII 00pa30BaTeIbHBIN MOpTAT Www.en.edu.ru

e [lopran  «MHpOpPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUM B

obOpa3zoBaHun» www.ict.edu.ru

o Poccuiickuii mopTtan oTKpbeITOro odopazoBanuss www.openet.edu.ru

o DesiepanbHBIl  IEHTP OJCKTPOHHBIX  O0pa30oBaTEIbHBIX  PECYPCOB

http://fcior.edu.ru



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.en.edu.ru/
http://www.ict.edu.ru/
http://www.openet.edu.ru/
http://fcior.edu.ru/

IV.  KoHTponb 1 OLIeHKA PE3yIbTATOB OCBOCHUS JUCLUIIIINHBI

Pe3ynbrarel 00yueHus

Kputepuu onenku

MeToOb! OLIEHKHU

. c(hOpMHUPOBAHHOCTH
MPEJICTABICHUNA O COLMAIbHBIX,

KYJbTYPHBIX W  HCTOPHYECKHX
(bakTopax CTaHOBJICHUS
MaTeMaTHKH;

. cOpMUPOBAHHOCTh

JIOTUYECKOTr0, aJIrOPUTMUYECKOTO
Y MaT€MaTU4YeCKOro0 MbILIUICHUS;

. c(hOpMUPOBAHHOCTH
YMEHUH IPUMEHSTH I0JIyYE€HHBIE
3HaHUS NPU PEUICHUH Pa3IMYHBIX
3a1ad;

. c(hOpPMHUPOBAHHOCTH
IPEICTAaBICHHUI O MAaTEMaTHKE KaK
YacTH 0011IeYeI0BeYeCKOi

KYJIbTYPbI, YHUBCPCAIIbLHOM S3BIKC
HAayKH, IIO3BOJIAIOIICM OIIMCHIBATH
U U3ydaTb pPCAJIbHBIC IPOUECCChI U
SIBJICHU.

- BIAJEThH MeTOJIaMU
JI0KA3aTeNbCTB, aIropuTMaMu
pelieHus 3az1ay; yYMEHHE
dbopMynupoBath orpezeneHus,
AKCHOMBI U TEOPEMBI, MIPUMEHSATH
UX, MPOBOAUTH JOKa3aTelbHbIE

paccyxJieHUssT B XOJ€ peIICHUs
3ajauy;

- yMeThb OIepUpPOBaTh
HOHSTUSIMU:  CTCNCHb  4YHUCIA,
aorapupm qHca; yMeHue

BBITIOJIHATH BBIYMCIICHHE 3HAUCHUI
U TIpeoOpa3oBaHMs BBIPAXKEHUH €O
CTENICHAMH W  Jorapudmamy,
npeoOpazoBaHus IpoOHO-
palMOHAIBHBIX BBIPAXKCHUIA,

- yMETh BBIOMPATH MOIXOJSAIIUN
U3y4YCHHBIH METOX Ul PEUICHUS

3aJa4u, paciio3HaBaThb
MAaTEMATUYCCKUC Q)aKTBI u
MaTEMaTHYCCKHUC MOACIIN B
MMPpUPOAHBIX n O6IJ_[CCTB€HHLIX

SABJICHUAX, B HCKYCCTBC, YMCHUC

IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHH
POCCUICKOMN u MHUPOBOM
MaTE€MaTU4YeCKON HayKH.

- yMeTb OIIepUpOBaThH
MOHSTUSIMHU: MHO>€ECTBO,
MIOJIMHOXKECTBO, ONEPALlUUd  Haj
MHO’KECTBAaMU; YMETh

HCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM  ammapaTr  Juid

ONMCAHUS PEATbHBIX IPOLECCOB U
SBJICHUN W MpPU PEUICHUH 33/a4, B
TOM 4YHCIE W3 JAPYIHX Y4eOHBIX
IIPEIMETOB;

- YMETb ONIEPUPOBATh MOHATUIMU:
HaTypaJbHOE YUCIIO, LEJI0E YUCIIO,

OCTaTOK 1o MOJTYyJIIO,
paloHaIbHOE 4HCIIO,
UppaLMOHATIBHOE qHCIIO,

MHOECTBA HaTypalbHBIX, IIEJIbIX,
paIMOHANBHBIX, JIEHCTBUTEIBHBIX
YHCEIT; YMETh HCITOJIb30BaTh
MIPU3HAKU JICIIMMOCTH,
HAaUMEHBIINH OOINI IEIUTENb U
HaWMEHbIlIee OoOIee  KpaTHOE,
anropuT™M EBKIMaa npu peuieHuu

YCTHBIU OIPOC,
BEITIOJTHEHUE
MPAKTUYECKUX
paboT, BBITIOTHEHUE
MpEe3eHTAaINH,
MOATOTOBKA
pedeparon
IIPOBEPOYHBIE U
KOHTPOJIbHBIE
paboThl
9K3aMeH




3aaa4; 3HAKOMCTBO C pa3JIMYHbIMU

MO3MITMOHHBIMHA CUCTEMaMU
CUHUCJICHHUA,

- YMCTH OINICPpHUPOBATH NOHATUAMMU:
KOMIIJICKCHOC quciio,
COIIPSAKCHHBIC KOMIIJICKCHBIC

4uCciia, MOIYJAb W apryMEHT
KOMIUIGKCHOTO ~ 4ucia,  (opma
3alMCH  KOMILUICKCHBIX — YHCEl

(reomerpuueckas,
TPUTOHOMETPUYECKAs u
anreOpanyeckas); YMETh

MPOU3BOJIUTH  apu(pMETHUECKHE
JEeUCTBUSI € KOMIUIEKCHBIMH
YuClIaMHU; TMPUBOAUTH PHUMEPHI
MCIIOJIH30BaAHUS KOMILJIEKCHBIX
YHCeT;

YMETh MOJICIMPOBATh pPeabHbIC
CUTYyaIlMd Ha SI3bIKE MaTeMaTHKH,
COCTaBIISITh BBIpaXCHMUS,
YpaBHEHHUs, HEPaBEHCTBA U UX
CUCTeMBl IO YCJOBHMIO 3aJauH,

UCCIIEI0BATh IIOCTPOECHHbIE
MOJEIM €  HCIHOJb30BAHHUEM
arrapara anreoOpsl,
MHTEPIPETUPOBATh  MOJy4YEHHBIN
pe3yibTar; CTPOUTD
MaTeMaTHYeCKue  MOJAEIM  C
IIOMOILBIO FE€OMETPUYECKUX

NOHATMM ¥ BEJIWYMH, pelaTh
CBS3aHHBIE C HUMHU NPAKTUYECKUE
3aJa4H; COCTaBJIATh
BEPOATHOCTHYIO MOJIETh u
MHTEPIIPETUPOBATh  [OJY4YECHHBIN
pe3ynbTaT; pelarb MNPUKIaIHbIE

3aJadyu cpeacTBaMu
MaTeMaTHYCCKOIro aHajin3a, B TOM
quCJIC COoMraJIbHO-

SKOHOMHUYECKOTO U (U3HUECKOTO
Xapakrepa.

-yMEThb OIEpUPOBATh MOHITUSAMU:

panuoHanbHas byHKIHA,
MOKa3aTeabHas byHKIHS,
CTETIEHHAA byHKIMA,
jJorapugmuyueckas byHKIHS,

TPUTOHOMETPUYECKHE  (YHKIUH,
oOpatHble  (QYHKIUU;  yMEHHE
CTpOUTh TpadUKU  U3YyYEHHBIX
(GyHKIMH, UCIONIB30BaTh TpapuKu
IIpU  HW3YYEHHUH TMPOLECCOB U
3aBUCUMOCTEH, NIPpU  PELICHUH
3ajad = M3 JPYruX  y4eOHBIX




NMpEeIMETOB U 3aJa4 U3 peabHOU

KHU3HH;, BBIpaXaTb (opMynamu

3aBUCHUMOCTH MEXy BETUUMHAMU;

-yMETb OIEPHPOBATH MOHATHIMU:

TOX/IECTBO, TOXIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHUE,

HEPaBEHCTBO, CUCTEMA YPaBHEHUMU

U HEpaBeHCTB, PaBHOCHIBHOCTb

ypaBHEHHI, HEPABEHCTB M CHCTEM,

paloHaIbHble, UppaloHalIbHbIE,

MOKa3aTesbHbIE, CTETICHHBIE,

norapuMuuecKue,

TPUTOHOMETPUYECKHE YPaBHEHUS,

HEPaBEHCTBA U CUCTEMBIL;

yYMETh pemaTh yYpaBHEHHS,

HEPaBEHCTBA U  CHUCTEMBI C

MOMOIIBIO PA3JINYHBIX MPUEMOB;

peliaTh ypaBHEHHsI, HEPaBEHCTBA U

CHUCTEMBI c napaMeTpoM;

MPUMEHSITh ypaBHEHUS,

HEPaBEHCTBA, WX CHCTEMBI JUIS

pelleHns: MaTeMaTHYeCKUX 3a71a4 1

3alad U3 Pa3UYHBIX o0JsacTei

HAyKH U peasibHOM JKU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATH

MOHITHUSIMH: IBUKEHHE,

IapaJuIeIbHBIN NIEPEHOC,

CUMMETpHS Ha TIOCKOCTH U B

POCTPAHCTBE, IIOBOPOT,

npeoOpa3oBaHue MO100Us,

0/100HbBIE PUTYPBI;

- yYMeThb pacro3HaBaTh paBHbIE U
10/100HbIE PUTYPBI, B TOM UHCIIE
B IIPUPOJIE, UICKYCCTBE,
aApXUTEKTYpeE;

- YMETh UCIOJIb30BaTh
TeOMETPUYECKUE OTHOIICHNS,
HaXOJIUTh FT€OMETPUYECKHE
BEITMYUHBI (JUTMHA, YTO,
TI0MIa/1b, 00BEM) MPH PELICHUN
3aJa4 U3 Ipyrux y4eOHbIX
IPEIMETOB U U3 PealbHOM
KHU3HH

- YMETb OIIEpUpPOBaTh
MOHATHUSIMU: PAllMOHAJIbHBIE,
HppaLOHAJIBHEIE,
II0KAa3aTeJIbHbIE, CTETIEHHBIE,
JorapugmMuueckue,
TPUTOHOMETPUUECKHUE YPABHEHUS
" HCPABCHCTBA, UX CUCTCMBI;

- YMETb ONIEPUPOBATH MOHATUAMMU:
MHOTI'OI'paHHUK, CCHCHHC




MHOTOT'PaHHHKA, KYO,
napajiesienune, npusma,
nupamuzia, Gurypa v HoBepxXHOCThb
BpaICHUS, LIIIMH/P, KOHYC, 1Iap,
cthepa, ceueHust GUTYpPBI
BpAICHUS, TNIOCKOCTb,
Kacaroascs cepsl, HUIUHIPA,
KOHYCa, TUIOIIA/b IOBEPXHOCTH
HUpPaMU/Ibl, IPU3MBI, KOHYCAa,
WIMH]IPA, TUI0MIAaAb chepsl,
00beM Ky0a, IpsIMOYTOJIBHOTO
napajJieNienumnea, MupaMuibl,
IPU3MBI, LWIINHAPA, KOHYCa,
mapa;

- yMEThb n300paxkaThb

MHOTOTPAaHHUKH U MOBEPXHOCTH

BpALLEHUS, UX CEUEHHs OT PYKH,

c MIOMOIIIBIO YEePTEIKHBIX

WHCTPYMEHTOB M DJIEKTPOHHBIX

CPEICTB; yMEThb pAaCHO3HaBaTh

CUMMETPHIO B HPOCTPAHCTBE;

yYMETh pacro3HaBaTh

NpaBUIbHBIE MHOTOTPaHHUKH;

YMETh OIEpUPOBATh MOHATUSIMMU:

IPSMOYTOJIbHAS cucreMa

KOOP/IMHAT, KOOPAWHATHI TOYKH,

BEKTOp, KOOPIMHATHI BEKTOPA,

CKaJIIpHOE TPOM3BEACHUE, Yroil

MEXJy  BEKTOpaMH, CyMMa

BEKTOPOB, MIPOU3BE/ICHUE

BEKTOpa Ha YHCIIO;

- HaxXOJHThb C HOMOIIBIO
U3y4EHHBIX (OPMYIT KOOPAHHATHI
CepeIMHbl OTpe3Ka, pPaccTOsIHHUE
MEXY ABYMSI TOUKAMU;

- yMeThb OIepUPOBAThH

HNOHATUSIMU: Tpad, CBA3HBIA rpad,

JIepeBo, UK, Tpad Ha INIOCKOCTH;

YMEHHE 3a/laBaTh M OIMCHIBATh

rpadsl pa3IMYHBIMH CIOCO0AMM;

HCIIOJIb30BaTh rpadbl pu

peLIeHUH 3a/]ay;

- yMeTb cBOOOJHO OTepUpPOBATH

HOHSATHSAMMU: coYeTaHue,

MEPECTaHOBKA, YHCIO COYETaHWUH,

YUCIO  TEepPECTaHOBOK;  OMHOM

HpioTOoHa; yMeTp  TIPUMEHSTH

KOMOWHATOPHBIE (baxTh u

paccyKIeHHs IS pelIeHUs 3a/1a4;

- yMeTb HaXOJUTh BEPOATHOCTH

COOBITM €  HCIIOJIb30BAHUEM

rpau4ecKuX METO/10B; IPUMEHSTh




JUIsl  pemieHust 3amad  (popmysibl
CJIOKEHUS u YMHOKEHHUS
BEpPOSTHOCTEH, (HOpMYTy IOJHOU
BeposaTHOCTH, (hopmyny bepHysuiu,

KOMOWHATOPHBIC (hakThI u
dbopmynsr; OLICHUBATh
BEPOATHOCTH PEANIbHBIX COOBITHIA;

- yMeTb OTIepHpOBATH
MOHATUSIMU: CIy4aiiHasi BETUYMHA,
pacupeneneHue BEPOATHOCTEM,
MaTeMaTH4eCcKoe OKHJaHUE,
JUCTIEPCHS u CTaHIapTHOE
OTKJIOHCHHE CIIy4aitHOM
BEJIMYUHBI, byHKIIUN

pacripelieieHuss M IUIOTHOCTH
PaBHOMEPHOT0, MOKa3aTeIbHOTO U
HOPMaJIbHOT'O pacripeiesieHuil;
YMETb  HUCIIOJIB30BaTh CBOMCTBA
WU3YYEHHBIX pPACHpPEIeICHUuN s
peleHust 3a7ay; 3HAKOMCTBO C
MNOHATUSIMH:  3aKOH  OOJBIINX
qucel,  METOAbl  BBIOOPOYHBIX
UCCIIC/IOBAHMIA; YMETh NPHUBOIUTH
IOpUMEpPbl  MPOSIBICHUS  3aKOHA
OONBIINX YHCEeN B MPUPOAHBIX M
OOI11eCTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO OINEPUPOBATh
HOHATUSAMM:  IUIOWaab  (QUIypHI,
o0beM (uTypsl, BEIWYMHA YTJa,
pacctosHHe  OT  TOYKM [0
IUIOCKOCTH, PAcCTOSHHUE MEXAY
OpSIMBIMH, PACCTOSHUE  MEXIY
MJIOCKOCTSIMH, TUTOMAAb CQepsl,
IUIOIAAb TOBEPXHOCTH TMPAMHU/IBI,
NpU3MBI,  KOHYyCa,  IWJIMHJIpA,
o0beM KyOa, MNpPSMOYTOJIBHOI'O
napaelenunea, TUPaMUJIbI,
IPU3MBI, IIMIIMH/IPa, KOHYCa, 11apa;
YMEHHE HAXOJWTh OTHOIIEHHUE
00BbeMOB MOAOOHBIX QUTYP.

- YMETh ONEPHUPOBATH MOHATHIMH:
CIy4YalHBI OIBIT U CIIy4allHOE
coObITHE, BEPOSATHOCTD
CIIy4aifHOTO COOBITHS;

YMETh BBIYHCISITH BEPOSTHOCTH C
UCTOJNb30BaHUEM  TIpadUUecKux
METO/IOB; TPHUMEHSTh (POPMYIIBI
CJIO’KEHUS u YMHOKEHHS
BEPOSITHOCTEH,  KOMOHMHATOPHBIE
bakThl U GOPMYIIBI MPU PELICHUN
3ajad; OIICHWBAaTh BEPOSTHOCTH
peasbHBIX COOBITUH; 3HAKOMCTBO




CO CIy4alHBIMH  BEINYMHAMH;
yMEHUE IIPUBOJUTH  IPUMEPHI
IpPOSIBIIEHUS.  3aKOHa  OOJIBIINX
qucenl B IIPUPOIHBIX u
OOI11eCTBEHHbIX SBJICHUSX;

- yMeThb CBOOOJHO OIEPHPOBATH
HNOHATHAMM: CTEHNEHb C LEJIbIM

IIoKa3arciicMm, KOpPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
panrOoHaJIbHBIM I1OKa3aTcJIEM,
CTCIICHb C

JIENCTBUTENIbHBIM(BEILIECTBEHHBIM)
nokasaresneM, Jiorapupm yucia,
CUHYC, KOCHHYC U  TaHI€HC
IPOM3BOJILHOI'O YHCIIA;

- yMeTb CBOOOJHO OIEpUPOBATH
HOHATUSAMMU: rpaduk

¢yHKkMM, oOpaTHas (QyHKUHA,
KOMITO3UIUS (PYHKITHH,

JIuHeWHas GyHKLMsA, KBaJpaTHUHAsA
(GyHKIMSA, CTeNeHHas (QYHKIUS C
LEJIBIM IoKa3areseM,
TPUTOHOMETpPHUYECKHE  (YHKIINH,
oOpaTHble  TPUTOHOMETPHUUYECKUE
GyHKIMM,  TOKa3aTelbHas U
JorapupmMudeckas byHKIUY;
YMETb CTPOUTH rpaduku GyHKINH,
BBINOJIHATh npeoOpa3oBaHus
rpaduKoB GyHKITHIA;

- YMETh HCHOJb30BaTh TIpapuKu
GyHKIUH U1 U3y4eHUs [IPOLIECCOB
U 3aBUCHUMOCTEH IpHU pELIeHUU
3aja4y = M3 JIpYyruxX  y4eOHBIX
IIPEIMETOB U U3 PEATBLHON KU3HU;

BBIPAXKATh bopmynamMu
3aBHCHUMOCTH MEKIy BEIUYNHAMU;
- cB0OOAHO OIepupOBaTh
HNOHATUSAMM: YETHOCTh (DYHKIUH,
NePUOANYHOCTD byHKINH,
OTrPaHUYEHHOCTh ¢GyHKIHY,
MOHOTOHHOCTb GyHKIMH,

AKCTpEeMYM (PyHKIIMH, HanOoIblIee
Y HauMeHbIIlee 3HAYCHUS (PYHKITHH
Ha MPOMEXKYTKE; YMETb IPOBOIUTH
uccienoBanue GyHKINH,

- YMETh HCHOJb30BaTh CBOWCTBA U
rpaduku QYHKIUNA JUIST PeIIeHUs
yYpaBHEHMI, HEPABEHCTB M 3aj]au C
napaMeTrpamMu; H300pakatb Ha
KOOPAWHATHOMN IUIOCKOCTH
MHOXECTBA PELICHUN YpPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;




- yMeTh CBOOOJIHO OIEpUPOBATH
MOHATHSIMH:  TOYKa,  MpsMas,
IJI0CKOCT, MIPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHH YIoJl,
JIByTpaHHBIA yTOJ, TPEXTPaHHBII

yrod, IIepECEKAIOIINECH,
napauleJIbHbIC u
CKPELIUBAIOIINECS IpsIMBIE,
[1apaJUIEIbHOCTD u
NEPIEHIUKYIAPHOCTh MNPSIMBIX H
IUIOCKOCTEH, yroi MEXIY
IPSIMBIMU, YTOJI MEXAY NMPSAMON U
IUIOCKOCTBIO, yroi MEXIY
IIJIOCKOCTSIMU; yMeHUue

UCIIOJIB30BATh IIPU PEILICHUH 3a1a4
U3ydeHHbIE (AKTBI M TEOPEMBI
IJIJAHUMETPUU; YMEHUE OLEHUBATH

pasmepbl 00BEKTOB B
OKPY)KaIOIIEM  MHPE; YMETh
OTIepUpOBATH MOHATUSMU:
MHOTOT'PaHHUK, CeueHue
MHOTOTPaHHUKA, MPaBUJIbHBIN
MHOI'OrpaHHUK, npusmMma,

nupamuia, Gurypa u moBEpXHOCTb
BpaIieHusl,

HWIMHIpP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUECHMUSI

KOHYca u HWIHHIPA,
napajuliesbHbIe ocHu WIn
OCHOBaHHWIO,  CEUYEHUE  1apa,
IJIOCKOCTh, Kacaromasicsi cgepsl,
UWJIUHApPA,  KOHyca;  YMEHHE
CTPOUTH CEUEHHE MHOTOTpPaHHUKA,
n300paxarhb MHOTOIPAHHUKH,
burypst " MTOBEPXHOCTHU

BpalllEHUsI, HUX CEYECHHsA, B TOM
YHUCJIE C MOMOIIBI0 IEKTPOHHBIX
CPEICTB;  YMEHUE  IPHUMEHSTH
CBOICTBa reoMeTpruecKux (Quryp,
CaMOCTOSITENILHO  (pOpMYyITUpPOBAThH
onpezeNieHus U3ydaeMblX ¢Quryp,
BBIIBUTaTh TUIIOTE3BI O CBOMCTBAaX
U TpHU3HAKaX TE€OMETPUUYECKUX

¢buryp, 000CHOBBIBATh WIH
ONpoBEpraTh ux; yMEHHE
IIPOBOAMTH KJ1acCU(UKAIUIO
buryp mo pa3iaMuHbIM MPU3HAKAM,
BBITOJIHATh HE00XO0IUMbIe
JIOTIOJTHUTEIbHbIE TOCTPOCHHUS

- YMETh OIIepupOBaTh
MOHATHSIMHU: cpenHee

apI/I(pMeTI/IquKOC, MEaHaHa,




HanOoJIbIIIEeE u HarMeEHbIIIee
3HAuYCHUsA, pa3Max, JUCHEPCH,

CTaHJapTHOE OTKJIOHEHHE
YUCJIOBOIO Ha0OPa;
- yMETh W3BJICKATh,

MHTEPIPETHPOBATh HH(OpPMAIIHIO,
IIPEJCTAaBICHHYI0 B TaOJauIax, Ha

auarpammax, rpapukax,
OTpPaKAIOIIYIO CBOMCTBA PEATbHBIX
IPOLIECCOB 51 SIBJICHUI;

MpeACTaBIsATh MHGOPMALUIO C
MOMOIIIbIO TaOJUIl W JAHarpamm;

HCCIIEIOBATh CTaTUCTUYECKUE
JaHHble, B TOM 4HCIEe C
MIPUMEHEHHEM rpaduyeckux

METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
- YMeTh OIIEpUPOBATH MOHATHIMHU:
TOUKa, npsmas, IUIOCKOCTB,
IIPOCTPAHCTBO, JBYTPaHHBIA Yroi,
CKpPELMBAIOIINECs npsiMble,
[apajuIeIbHOCTh u
HNEPIEHANKYIAPHOCTh MPSIMBIX U
IIJIOCKOCTEM, yromu MEXIY
HOPSAMBIMH, YTOJ MEXIY HMPSIMOH U
IUIOCKOCTBIO, yroa MEXTY
IUIOCKOCTSIMH, ~ PAacCTOSHUE  OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
MEXIY HOpSAMBIMH, PacCTOSHUE
MEXy IIOCKOCTSIMU;

- yMeTh  UCHOJNb30BaTh  MpHU
pEIIEHNN 3a]a4 U3YYEHHbIE (PaKThI
U T€OpPEeMbI IUIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIETro MUPA;

- YMeThb CBOOOJHO OIEpPUPOBATH
HOHATHSAMMU: cpenHee
apu@meTnyeckoe, MEJIMaHa,
HauOospllee U HauMEHbIee
3HAYeHMs, pa3Max, JAUCIIEepCHs,
CTaHJApTHOE OTKJIOHEHHE  JJIs
ONHCAHMI  YHCIOBBIX JIaHHBIX;

yMETh HcCIea0BaTh
CTATUCTUYECKUE JaHHBIE, B TOM
qucIie c MPUMEHEHUEM
rpaduIecKux METOJIOB u
AIEKTPOHHBIX CPEJCTB;
rpaduyecku HCCIIEIOBATh

COBMECTHBIE  HAOMIOJEHUA  C
MTOMOIIBIO TUAarpaMM PAcCENBaHUS
U JIMHEMHOW perpeccuu

- YMCETH p€IIaTh TCKCTOBLIC 3a1a4n
Pa3HBIX THIIOB (B TOM YHCJIC Ha




NPOICHTHI, JOMW M YacTH, Ha
JBIDKEHUE, pabdoTy, CTOMMOCTh
TOBAapOB M YCIYT, HAJIOTH, 33aJa4u
U3 00JIaCTH YNPaBICHHS JINYHBIMU
U ceMeHHbIMH  (HUHAHCAMH);
COCTaBJIATh BBIpA)KECHUS,
yYpaBHEHHsI, HEPAaBEHCTBA W WX
CHUCTEMBI IO YCJIOBHUIO 3ajayd,

UCCIIE/I0BaTh HOJIy4EHHOE
pelieHue u OLICHUBATb
IPaBJONO0I00HOCT PE3YJIbTATOB;

- yMeTb OIIEPUPOBATH
HOHATUAMMU: oIpeJiesIeHueE,
akcuoma, TeOpema, CIIEICTBHE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTelbCTBO,  PABHOCHIIbHBIC
(bopMyITUPOBKH;

- yMEThb (dbopMynupoBarthb
oOpaTHOE U MPOTUBOMOJIOKHOE
YTBEpXKJIEHHE, IPUBOINUTH
OpUMepbl ¥ KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOA
MaTeMaTHIECKOM WHTYKIIAH;
IPOBOJIUTH JI0Ka3aTelIbHbIe
paccyXKIeHHs TIpU peIIeHUH 3ajad,
OLIEHUBATh JIOTMYECKYIO

IIPaBUJIILHOCTD PACCYXKIACHUM;
-yMeTb CBOOOJIHO OIEpUPOBATH
MOHATUSAMHU: IIOCIIE0BATENBHOCTD,

apuMeTHIecKast nporpeccus,
reoMeTpuvecKkas pOTpeccHs,
0eCKOHEYHO yOBIBaro1as
reoMeTpuvecKkas IPOTPECCHS;
YMETh 3a/1aBaTh

MOCJIE0BATEIBHOCTH, B TOM YHCIE
C  IIOMOUIBI0  PEKYPPEHTHBIX
(opmyu;

- yMeTb BBIOMpPATh MOIXOASIINIHA
METOJl JUIsl pEeUIeHUs 3aJayu;
IIOHMMAaHHE 3HaYUMOCTHU
MaTeMaTUKH B U3Y4EHUHU
OPUPOJHBIX U OOILIECTBEHHBIX
MIPOLIECCOB M SIBJICHUMW; YMETh
pacrno3HaBaTh IIPOSIBIICHUE
3aKOHOB MaTEMaTHKHU B UCKYCCTBE,
YMETb  NPUBOJUTH  NPUMEPHI
MaTeMaTHYeCKHUX OTKPBITHI
POCCHUICKON 51 MHUPOBOI
MaTEMaTUYeCKON HAyKn

- YMETb ONEPUPOBATH NOHITHIMMU:
(byHKIUS, HenpepbIBHAS (PYHKIIHS,
IIPOU3BOIHA, nepBooOpasHasi,




OTnpesieNIeHHbI HHTErpai; yMeETb

HaxoauThb MMPpOU3BOAHBIC
JJIEMEHTapHBIX GbyHKUUH,
UCIOJIB3Ys CIIpaBOYHbIE
MaTEepHaJbl;
UCCIIENOBATh B IPOCTEHIINX
CIIy4asx byHKIUU Ha
MOHOTOHHOCTB, HaxoauThb

HauOONbIIMNE W HAaWUMEHBILIHUE
3Ha4YeHUs1 PyHKLINH;

- CTPOHUTH TpadUKH MHOTOUICHOB
C HCIOJb30BAaHHEM ammapara
MaTEeMaTHYECKOTr0 aHaAIIN3a,;

- TIPUMEHATh NPOU3BOJHYIO MpPHU

peUIeHUH 33/7a4 Ha JIBIKCHHE;

pemarpb MPAKTHKO-

OPHEHTHPOBAaHHbIE  3aJaud  Ha

HanOoNpIINE W  HAUMCHBIIHUE

3HAYCHUsS, Ha HAXOXJCHHUE MYTH,

CKOPOCTH M YCKOPEHHS;

-yMETb OIEPHUPOBATH TOHATHIMU:

IBIDKCHHE B INPOCTPAHCTBE,

oJ00HbBIE burypsl B
IPOCTPAHCTBE;
- UCTIOJIB30BATh OTHOIIICHHE

IJIoMIaZei  MOBEPXHOCTEH U
00BeMOB TOJIOOHBIX (GHUTYp TpU
pEIICHUY 3a]1a4;

- YMGTB BBIYUCIATH
reoMeTpUUYEeCcKre BEITUYUHEI
(nmuHa, yroj, IUIOMIAb, OOBEM,
IUIOIIAab MOBEPXHOCTH),

UCTIONB3Ys H3y4YeHHbIE (HOPMYJIBI H
METO/BbI;

- YMETb ONIepUPOBATH NMOHSATHSMHU:
HENPEPbIBHOCTD byHKLHY,
aCUMNTOTHl Trpaduka QYHKIHH,
nepas W BTOpas MPOM3BOJHAs
GyHKINU, TEOMETPUYECKUH U
buznueckuit CMBICIIBI
MIPOU3BOTHOM, nepBooOpasHasi,
OTpeieIeHHbI UHTErpa;

- yMeTh HaXOJWUTh ACHMIITOTHI
rpadpuka  (QYHKIMM;  yMEHHUE
BBIYUCIISITH TIPOU3BOHBIE CYMMBEI,
IPOU3BEACHUS, YacTHOTO U
KOMITO3UIIUHN (YHKIINH, HAXOIUThH
ypaBHEHHE KacaTeJIbHOU K
rpaduky GyHKINU;

- yMETh UCIIOJIb30BATh
NPOMU3BOAHYIO /ISl HMCCIIETOBAHUS
byHKIMH,  JUIS  HaXOXKJICHHSA




HAWTY4IlIero perieHus B
NPUKIAIHBIX, B TOM  YHUCIE

COLIMAIEHO-9KOHOMHUYECKUX u
buznuecKux 3a/1auax, JUTSt
OTIpeIeIICHUS CKOpPOCTH "

YCKOPEHUS; - HAXOAUTh IJIOLIAAN U
00beMbl  GUTYp C  TIOMOIUIBIO
MHTETpajia; MPUBOAUTH MPUMEPHI
MaTeMaTUYECKOT0 MOAEIUPOBAHUS
¢ momouibio audhepeHnaNIbHbIX
YpaBHEHU;

- YMETb CBOOOJHO OIEPHUPOBATH
MOHSTUSIMHU: IPSIMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT,  BEKTOD,
KOOpJMHATBl TOYKH, KOOPAUHATHI
BEKTODa, cyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCIIO,
pa3joxeHue BeKTopa 1o 0Oaswucy,
CKaJIsIpHOE IIPOU3BENICHUE,
BEKTOPHOE MPOU3BEJICHUE, YTOJI
MEXIy  BEKTOpaMH;  yMEHHE
UCIIONIb30BAaTh  BEKTOPHBIA |
KOOPAWHATHBIH METO]{ I E
pellIeHUs] TEOMETPUUYECKUX 3a/1a4 U
3aja4 JIPYTHUX y4eOHBIX
MPEIMETOB; OTepupOBaThH
HNOHATUSIMM: MaTpuua 2x2 u 3x3,
OTIpeIeNIUTENb MaTpUIIbI,
r€OMETPUYECKUI CMBICII
ONPEACIUTEINS

- yMeThb CBOOOJIHO OMEpPUPOBATH
IIOHATHSIMU: cpemHee
apudmernueckoe, MeauaHa,
HauOoJplllee W HauWMEHBIIIEE
3HAuUeHUs, pa3Max, AUCIepCHs,
CTaHIApTHOE OTKIOHEHHE JJis
OITMCAHUS YUCIIOBBIX MaHHBIX;

- yMETh HCCIEeA0BaTh
CTaTUCTUYECKHE JIaHHBIE, B TOM
yucIie c MIPUMEHEHUEM
rpaguyYecKux METOJIOB u
3JEKTPOHHBIX CPENCTB;
rpaguvecKku HCCIIEIOBATh

COBMECTHbIE  HaOJIOAEHUS ¢
MTOMOIIBIO TUAarpaMM PacCeUBaHUs
U JIMHEHHOU PErpecCcuu.

- YMETb pelIaTh TEKCTOBBIE 33aJa4l
pa3HbIX TUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, A0 U YacTH, Ha
JBUXKEHHE, paboTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 3a1a41




U3 00JIaCTH YIpaBICHUS JINIHBIMU
U ceMeiHbIMU (pUHAHCAMH);
COCTaBJISITH BBIPAXKCHUS,
ypaBHEHHsI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33JIa4H,
UCCIIE0BATh MOIY4EHHOE
pelIeHue U OICHUBATh
IPaBAONOA00HOCTb PE3YIILTATOB;

- yMeTb bopmynupoBaTh
oOpaTHOE U IPOTUBONOJIOKHOE
YTBEPXKACHHUE, IIPUBOJIUTH
IpUMEpPsl U KOHTPIPUMEPHI,
UCII0JIb30BaTh METO[
MaTeMaTHYEeCKOU WHAYKLWH;
IIPOBOAUTH JOKa3aTeIIbHbIE
paccCyKJIeHHUs IIpU PEIICHNH 3a/1a4,
OLICHMBATh JIOTUYECKYIO
IIPaBUJIILHOCTB PACCYXKIACHUM;

- yMEThb OIEpHUPOBATH

MOHATUSAMHM: Tpad, CBA3HBIN Tpad,
JIepeBo, UK, Tpad HA TUIOCKOCTH;
YMEHHE 3aJlaBaTh M OIUCHIBATh
rpadbl pa3IMYHBIMH CIIOCOOAMH;
UCIIOJIb30BaTh rpads npu
peIICHUY 33129
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