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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI.

1.2. Mecro yuyeOHOro mpeamMera B CTPYKType 00pa3oBaTe/bHOI
MPOrpaMMblI

VYyeOuniii mpeameT «MaremaTthka» OTHOCUTCS K MNPO(UIBHBIM yUeOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA  mpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM NpeaMET HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  npodeccrnoHaIbHOMI
JESATEIIbHOCTH MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpPEJICTBAa IOMCKA, aHalu3a MU
UHTEpIIpeTanud HHPOpMAIMU U HHPOPMAITMOHHBIE TEXHOJIOTHH ISl BHITIOJITHEHUS
3aJa4 Mpo(eccroHaIbHOM 1eATEIbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POGECCHOHATHFHOE U
JMYHOCTHOE pa3BuTHE, PEITPUHUMATETHCKYTO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUA 10 (PUHAHCOBOM IrPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSIX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaHie.

OK 05. OcymiectBidaTh yCTHYI0O W THCHbMEHHYIO KOMMYHHKAIUIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

I[IK 3.3. AmnHamu3upoBaTh pe3yJbTaThl JESITENBHOCTH  KOJJIEKTHBA
VICIIOJIHUTENEH.

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHUSI Y4eOHOI0 NMpeaMeTa
Pabouass mporpamma ywyeOHoOro mnpeamera «MartemaTuka» pa3zpaboTaHa B
cootBerctBu ¢ @DI'OC COO, Ha ocHoBe TpeboBanmii DenepaibHOMN

o0pa3zoBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoeHusi comepkaHus ydeOHOTO mpeamera «MareMaTHKay,
o0ecrnieunBaeTcs JOCTUKEHHE 00YyUaIOIUMUCS CIEIYIOIINUX Pe3yIbTaTOB:
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JIMYHOCTHBIX

B yactn -cOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMHA  OOYYarOIIerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIMTAHUS OpeJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS

pasIMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp TIpa)JaHCKOro oOuiecTBa

(BBIOOpPBI, OHpPOCHI W JpPYroe), yMEHHUE B3aUMOJICHCTBOBATH C

COLMAIBHBIMA HHCTUTYTaMHd B COOTBETCTBUU C HMX (QYHKOUSIMH U

HA3HAYECHUEM.

- C()OPMHMPOBAHHOCTb POCCUICKONH TIpa)KIaHCKOM HMIEHTHUYHOCTH,
B yactu YBaXEHU K IPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
MATPHOTHYECKOI0 | 1jeHHOCTHOE OTHOLLEHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUHCKMX  MAaTeMAaTMKOB W POCCUICKON

MaTeMaTH4YeCKOM IIKOJBbI, HCIIOJB30BaAHHUC J3THUX I[OCTI/I)KCHI/Iﬁ B JIpYyrux
HayKax, TCXHOJIOTUX, C(i)ean OKOHOMUKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  ILIEHHOCTEH  POCCHHMCKOTO  Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3THUYECKOTO TOBEACHHUS,

HPaBCTBEHHOI'0 CBSI3aHHOI'O C IMPAaKTUYECKHUM IPUMEHEHHEM JOCTHKEHUM HayKu H
BOCITUTAHHA JeSITEIbHOCThI0 YYEHOTIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
yCTOMYUBOro OYAYIIEro;
- 3CTETUYECKOE OTHOLIEHNE K MUPY, BKIIIOYAsl 3CTETUKY MaTeMaTHYECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHHH, pacCyXICHHUH,
ICTETHIECKOro BOCITPUUMYHUBOCTh
BOCITHTAHHSA K MaTeMaTHYeCKUM aclleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS MPHUMEHSITh MaTeMaTHYeCKWe 3HAHUS B
B yactn MHTEpecax 3J0pOBOT0 M Oe3omacHoro oOpas3a >KHW3HH, OTBETCTBEHHOE
¢usmdeckoro OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (3mopoBoe NUTaHUE,
BOCITHTAHHSA cOajaHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXa, PEryisgpHas (puznyeckas
AaKTUBHOCTB),  (PM3MUYECKOE  COBEpIICHCTBOBAHWE TMPHU  3aHITHUSAX
CIOPTHUBHO-03/I0POBUTENILHON IE€ATEIbHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYJIOJIOOMs, MHTEpeC K
B uactu paznuyHbIM cdepam MPOPECCHOHAIBHONU JIEITEIbHOCTH, CBSI3aHHBIM C
TPyAOBOIo MaTEMaTUKON
BOCITHTAHHSA U e€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBIOOp Oyaylie
npodeccud W Pealu30BhIBATH COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTHIO B peEIICHUH
NPaKTUYECKHX 3a/1a4 MATEeMaTHIEeCKOH HAaNIPaBJICHHOCTH;
- chopMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPHI, TOHUMAHHUE BIUSHUS
B uactn COIIMAIbHO-OKOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M
IKOJIOru1eCcKoro COLIMAJIBHOM Cpe/ibl, OCO3HAHUE III00AJBHOTO XapaKTepa IKOJOTHUECKUX
BOCIIUTAHUS

npo0OsieM, OpUeHTalus Ha NPUMEHEHHWE MaTeMaTH4eCKUX 3HAaHUW s
pelieHus 3agad B O0JIACTH  OKpY’)Karolled cpefbl, IJIaHUPOBAHUE
MOCTYIIKOB U OIIEHKM WX BO3MOJKHBIX IOCIIEJCTBHI AJsi OKpYXarouieu
Cpeabl;

B yacTu nenHocru
HAY4YHOI0
MO3HAHUA

- c(OpMHUPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOILIECTBEHHOM MpPaKTUKH,
IIOHMMAHHE MaTEeMaTHYECKON HayKu
Kak cdepbl YelIOBEYECKON JeATENIbHOCTH, JTamoB €€ pa3BUTHSI M|
3HAYUMOCTH NIl pa3BUTHA  IIMBWIM3ALMK, OBJAJACHHE  SI3BIKOM




MaTeMaTUKd U MaTeMaTUYeCKOM KyJIbTypol KaK CpPeACTBOM IMO3HAHMUS
MHpa, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEAO0BATEIIbCKYIO
JIESITEIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.

MeTanpeaMeTHbIX

1. YHI/IBepcaJILHLIe y‘leﬁl—lble NO3HABATeJbHbIE AelicTBHUS

Ba3oBnle
JOrHYeCKHe
aencTBUs

- BBIBIATH U XapaKTepU30BaTh  CYLICCTBEHHBbIC  MPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHITUN, OTHOLICHUH MEXIy MOHSTUSIMH,
(dhopMynupoBath ornpezeneHus MOHSTHH, yCTaHaBIUBAaTh
CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOI0O aHAIN3a;

- BOCHpPUHUMATH, (OPMYIHPOBATH U NPEOOPA30BHIBATH CYXKICHUS:
yTBEpJUTENIbHbIE U OTpHIATEeNbHbIC, €IUHUYHBIC, YACTHBIE U OOLIue,
YCIIOBHBIE;

- BBISIBIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOoTHBOpeUYus: B (paKTax, JAHHBIX, HAOMIOJACHUSAX M YTBEPXKICHHSX,
npeasarath KpUTEpHUH
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

- JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIIOUEHUN 110 AHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTeNIbCTBA MaTEMaTHYECKHX
yTBEp)KICHWH  (MpsMBIE W OT  TPOTHBHOTO),  BBICTPAaUBATh
apryMeHTall1IO, PUBOIUTH pPUMEPBI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS 1 BBIBOJIBI;

- BBIOMpAThH crocob perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pELICHUS, BHIOMpaTh Haubosiee MOAXOAAIUN € Y4YETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCIed0BaATeILCKHE
JNeHCTBUSA

- WCIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKHI WHCTPYMEHT
Mmo3HaHus, GOpMyIUPOBATH BOMPOCH, (UKCHPYIOIIHUE MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBATh HUCKOMOE U JJaHHOE, POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIEIOBaHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMHU, TIPOIIECCAMH;

- CaMoOCTOSTETbHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOJBI  TIO
pe3ynbraTtaM MNpOBEAEHHOTO HAONIOIEHUs, UCCIIEOBAHUS, OIICHHBAThH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTaTOB, BEIBOJOB M 0000IIEHHUI;

- MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTAThH
MIPEATONIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c
uHopmanmnen

- BBIIBIIATH JeQUIUTH WHPOPMALUU, TaHHBIX, HEOOXOAWMBIX I
OTBETa Ha BOIIPOC U JJIs PELIEHUs 3a]auu;

- BbIOMpaTh UWHPOPMALMIO U3 HWCTOYHHUKOB PpA3IUYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh u UHTEPIPETUPOBATH
MH(OPMAIIMIO PA3INYHBIX BUAOB U (POPM IpeCTaBICHHUS;

- CTPYKTypHUpOBaThb HH(OpMalHIO, MPEACTABIATh €€ B pa3IMYHBIX
(bopmax, HIUTIOCTPUPOBATH TPaPUUECKH;

- OUEHUBaTh HAAEKHOCTb HH(DOpPMALIMM MO  CAMOCTOSATEIHHO
c(OPMYIHPOBAHHBIM KPUTEPUSIM.

2. YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Oo0menne

‘- BOCIIPUHMMATh U (OPMYIHPOBATh CY)KICHHS B COOTBETCTBHH C




YCIOBUSIMU U LEISIMHU OOLIEHMs], SICHO, TOYHO, T'PAMOTHO BBIpaXarThb
CBOIO TOUKY 3peHus B YCTHBIX
Y MUCHbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHHS MO XOJy PEIICHUs 3a/ayH,
KOMMEHTHUPOBATh NIOJy4YEHHBIN PE3yiIbTarT;

- B XoJie 00CYXJIeHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOn
TEMBI, IPOOJIEMBI, PEILIAEMON 3a/1auM, BHICKA3bIBATh UIEH, HAIICICHHbIE
Ha TIOUCK pEIICHHUS, COIMOCTABIATH CBOM CYXIEHHUS C CYXKICHUSIMU
JIPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuve U CXOJICTBO
MO3UIUH, B KOppeKTHOU (opme (opmynupoBaTh pa3HOIIACUS, CBOU
BO3pAKECHUS;

- TPEACTaBIATH pEe3yNbTAaThbl pELICHUS 3aJauyd, SKCIEPUMEHTa,
WCCIICIOBAHMsI,  IPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUIGHHSI C Y4€TOM 3aJad Mpe3eHTallud M OCOOCHHOCTEM

ayJIUTOPHH.
CoBmecTHast - TIOHMMarb W HCIOJIb30BAaTh IPEUMYLIECTBA KOMaHIAHOM U
AeATeIbHOCTh UHUBUAYAIBHON paOOThl MpU PELIEHUH Y4eOHBIX 3ajad, MPUHUMAThH

1elb COBMECTHOW  JESATeNbHOCTH, IUIAHMPOBATh  OPraHU3alUIo
COBMECTHON palOThI, pacmpenemsiTb BHABI PabOT, JOTrOBapHBATHCA,
oOCyXIaTh Tpolecc M pe3yibTaT paboTel, 0000IIaTh MHEHUs
HECKOIBKHUX JIFOJICH;

- y4acTBOBaTh B TIpyHmoBbIX (opmax paboThl (00cyxkiaeHus, oOMeH
MHEHUH, «MO3TOBBIC WITYPMBI» W WHBIC), BBHITIOJIHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOU JICHCTBUS C JPYTMMH YJICHAMH
KOMaH/Ibl, OIICHWBATh KAYeCTBO CBOETO BKJAJa B OONIMHA MPOIYKT TIO
KpuTepusiM, cHOpMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. YHuBepcajbHble peryJiTUBHbIE 1€l CTBUS

Camoopranu3anusi | - COCTaBJISATh IIJIaH, aJITOPUTM PELLIECHUS 3aa4uH,

- BBIOMpATh CMOCOO pemIeHUs ¢ YYETOM HUMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,

- ApryMEHTHPOBATh MU KOPPEKTHPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOM MH(OpMaIINH.

CaMOKOHTPOJIB - BIIaJIeTh HAaBBIKAMHM [103HABaTEIbHOM pe(IeKCUH KaK OCO3HAHMS
COBEpIIAEMbIX JEHCTBUI U MBICIIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIAJETh CHOCcO0aMM CaMOIPOBEPKH, CaMOKOHTpOJIL Ipolecca MU
pe3yJibTaTa pelleHsl MaTeMaTUYeCKON 3a/1a4H;

- MpeABHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTbH IpPHU pEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHMBATh COOTBETCTBUE pPE3yjbTaTa L€ U YCJIOBHSIM, OOBSICHATH
MIPUYMHBI JOCTUKEHHS WIA HENOCTHIKEHUS PE3yJIbTaTOB JEATENBHOCTH,
HaXOJUTh OUIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeamMeTHBIX

1) cB0OOIHO OIEpUpPOBaTh MOHATUSMH: PAMOHAIBLHOE YUCIO, OECKOHEYHAs MepUOoIyYecKast
Ipo0Ob, MPOLEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOKECTBA PAlMOHANBHBIX M JEHCTBUTEIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO 4YMCIA; MPUMEHATh JIpoOM M TNPOLEHTH I pelIeHHs
NPUKIAJHBIX 33/Ja4 W3 pPA3IMYHBIX OTpaciedl 3HaHUH U pealnbHOW >KU3HU; MPUMEHSThH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBUJIA OKPYIJICHHS, TPHUKUAKY W OLEHKY pe3yibTara
BBIUMCIICHUH; CBOOOJHO ONEPUPOBATH IOHATHEM: CTENEHb C LENbIM  IOKa3aTeleM,
WCIOJIb30BATh MOIXOASITYI0 (OopMy 3amucH JEHCTBUTENBHBIX YHCENT JUIsl  PEHICHHUs




NPAKTUYECKUX 3aJjad W MpPEJCTaBICHHUA [aHHBIX; CBOOOJAHO ONEPUPOBATh IOHATHEM:
apu(MeTHYECKUI KOPEHb HATYPAIbHOH CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTETICHb C
palMOHANBHBIM IOKa3aTejaeM; CBOOOJHO ONEpUpOBaTh MOHATHUAMM: JiorapudmM yucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHICHC YHMCJIOBOIO apryMeHTa; ONEpPHpOBATh HMOHATUSAMH: APKCUHYC,
aApPKKOCHHYC M apKTaHI'€HC YMCIOBOT'O apryMeHTa.

2) cBOOOIHO ONEPUPOBATh MOHATUSMH: TOXKICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHUS U YpPAaBHEHHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMuHbIC
METO/bl PEIIECHUs palMOHAIBHBIX U JPOOHO-PALlMOHANBHBIX YPaBHEHHH, NPUMEHSTh METOA
MHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOIHO ONEPHPOBATH MOHATHUSMHU: MHOTOWIEH OT
OJTHOM NepeMEeHHOM, MHOTOYJIEH C LIeIbIMU KO3(ppULIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHATh
JICJICHUE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy besy u Teopemy Buera nns
peuieHust 3ajxad;  CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMA JIMHEMHBIX YypaBHEHUH,
MaTpUlla, ONPEAENUTENb MaTpulbl 2 X2 MU €ro reoOMETPUYECKHH CMBICI, HCIOJIb30BaTh
CBOWCTBA ONpeAenauTess 2 X 2 JyUisl BBIUMCIEHUS €0 3HAYEHUs], IPUMEHATh ONpPEeAETUTENH i
pELIEHNs CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, MOJEIUPOBATh PEAJIbHbIE CUTYAllUd C I[OMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIEI0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpHUI] U
ONPEACINTENECH, HWHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHSAMM JUIsl NpeoOpa3oBaHMs BBIPAKEHHH; BBIIOJIHATH IMPeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEpKAIMX CTENEHU C pallMOHAJIbHBIM IOKa3aTeIeM; HUCIIOJIb30BaTh
CBOWCTBa JorapupMoB Ui NpeoOpa3oBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OIIEpUPOBATh MOHATUSAMU: UpPALMOHAIbHbIE, IOKA3aTENIbHbBIE U JIOrapu(pMUUYECKUE YPABHEHNUS,
HaXO/UTh MX PEIIEHUs C MOMOIIbI0 PAaBHOCWIBHBIX MEPEXO0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (OpPMYIBl JUIS TNPeoOpa3oOBaHHS
TPUTOHOMETPUUECKUX BBIPAKEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE
ypaBHEHHME, TPUMEHATh HeoOXoauMble (OpPMyJNbl Ui PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHM; MOJEIMPOBATh pEajbHbIE CUTYallUd Ha S3bIKE anreopsl,
COCTaBJIATh BBIPAKEHHUS, YypaBHEHUS, HEPABEHCTBA [0 YCJIOBMIO 3a/ayd, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM ammapara anreOpsl.

3) cBOOOMHO OMEpHUPOBaTh MOHATHAMHU: (YHKIHMS, CrOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUUHU, KOMOO3MLUSA (GYHKUMH, rpaduk (QYHKIHMH, BBIIOIHATH 3JI€MEHTAapHbIE
npeoOpa3oBanus rpadukoB (QYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUAMU: 00JIacTh
ONpeNieJIeHUs W MHOXKECTBO  3HaueHUM  (QyHKUMH, HYId (QYHKIOUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBAaTh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUHUH,
nepuosnveckue QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMbl U MUHUMYMBI
dbyHkuMu, HanOoNbIIee M HAaWMMEHbINEe 3HAaYeHHWE (QYHKIMM HAa TMPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKLHUS C HATYPAJIbHBIM U 1IeJIbIM [TOKa3aTesieM, rpapuk
CTETIeHHON (DYHKIIMU C HATypaJIbHBIM M II€JIbIM MOoKa3aTeseM, rpa@uK KOpHS N-0i CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypaJbHBIM II0OKa3aTeleM; OIEePHUpPOBATh MOHATHIMMU:
JTUHeNHas, KBaJgpaTuyHas U JApoOHO-TMHEHHas (YHKUMM, BBINOJIHATE 3JIEMEHTApHOE
UCCIIeIOBAaHNE M  TIOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
MoKasaresibHasi U Jorapupmudeckas (yHKIHMHM, UX CBOMCTBAa M rpaduKH, MCHOJIB30BaTh HMX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKas
OKPY)XHOCTb,  OIpENEJIeHHEe TPUTOHOMETPUUYECKUX  (QYHKIMHA  YHCIOBOTO  apryMeHTa;
UCMOJb30BaTh TpaduKu (GYHKUMHA JUIS HCCIEAOBAaHHUS TPOLIECCOB M 3aBHCUMOCTEH IpH
pelleHnr 3a7a4d U3 JIPYruxX y4eOHBIX MPEeIMETOB U pealbHOM KU3HM, BBIpaXaThb (opMyliaMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHYecKas W TeOMETpHUecKas MpOorpeccus,
0ecKOHEeuHO yOBIBaroIasi reoOMeTpUYecKast IPOrpeccHsi, TMHEHHBIN 1 9KCITOHEHIIMAIBHBIH POCT,
(GopMyIa CIIOKHBIX MPOLEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIOIb30BaTh MPOrPECCUH
JUISL peLIeHUs peajbHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOJAHO ONEPHUPOBATH MOHATHIMMU:
110CJIEI0BATENbHOCTb, CHOCOOBI 3aJaHMsI ITOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE




IIOCJIEZI0BATEIBLHOCTH, IOHUMATh OCHOBBI 3apOKICHHS MaTEMaTUYECKOTO aHAIN3a KaK aHaInu3a
0ECKOHEYHO MallbIX; CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOUYKU
paspeiBa Tpaduka (QYHKIUH, acCUMITOTHI Tpaduka (QYHKIMHA; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIIMSA, HENPEPhIBHAS HA OTPE3KE, MPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (DYHKIIHIA
IVl pelleHus 3ajad; CBOOOJHO ONEpPUpPOBATH IOHATHAMM: IE€pBas W BTOpasl MPOU3BOAHBIE
¢byHKIMH, KacaTenbHas K TpaguKy (GyHKIMK; BEIYUCIATH TIPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKLUUH, 3HATh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMMH;
MCIOJIH30BATh TEOMETPUUYECKHIM U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

5) cBOOOAHO OmHEpPHPOBATH MOHATHUSMH: MHOXECTBO, OIEPAlMd HAJ MHOXECTBAMH;
HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN alllapaTr s ONUCAaHUs pEealbHBIX IIPOLECCOB U
SBJICHUM, NpU PpEIIEHUH 3a1ad U3 JPYruxX Yy4deOHBbIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
IOHATUSAMM: OIPENECICHUE, TEOpPEMa, YpPaBHEHHUE-CIECICTBHE, CBOMCTBO MAaTEMaTUYECKOIO
00BEKTAa, 10Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPAaBHEHMS U HEPABEHCTBA.

6) cBOOOJIHO ONEPUPOBAThH OHITUSME: HATYPAILHOE U LIEJI0C YHUCIIO, MHOYKECTBA HATYypPaAJIbHBIX
U LEJBIX YUCEJl, UCII0IB30BaTh Npu3HaKku Aeaumoctu nensix uncesn, HO u HOK naTtypaibHbIX
qHCeN IS PeUIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKina; cBOOOTHO ONEprupoBaTh MOHATHEM
OCTaTKa 10 MOJYJIIO, 3allMChIBaTh HATYPAJIbHBIE YMCIIA B PA3JIMYHbIX IMO3UIMOHHBIX CHCTEMAaxX
CUMCJICHHS; CBOOOJHO OIEpPUpPOBaTh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~ YMCEJ, IHPEACTaBIsATh KOMIUIEKCHBbIE 4YHCciIa B  aireOpandyeckod U
TPUTOHOMETPHUYECKOW (hopMe, BBHIIOIHITH apru(PMETHUECKUE Olepannuy ¢ HUMHA U U300pakaTh
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OIEpUpPOBATh MTOHATUSIMH: UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC
U JorapuMuyecKkue HEepaBEHCTBA, HAXOJIUTh WX pEIIEHUS C IOMOIIBI0 PABHOCHIIBHBIX
MIEPEXO0/I0B; OCYLIECTBIIATh OTOOP KOPHEW NpH PELICHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, IMPUMEHATH
HeoOxouMble (POpPMYIbl Ul PEIIEHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO  oOmepupoBaTb  MOHATHSAMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HMPPALMOHANBHBIX, MOKa3aTeIbHBIX M JIOTapHU(pMHUUECKHX
YPaBHEHUH W HEPABEHCTB; pellaTh paldOHAIbHBIE, WPPALMOHAIBHBIE, I10KA3aTEIbHBIC,
norapupMUUECKue U TPUTOHOMETPUUECKUE YPaBHEHUS U HEPABEHCTBA, COJIEprKallie MOTYIH U
napaMmerTpbl; NPUMEHATh TpapuuyecKre METOJbl JIi PpEeUIeHHs] YpaBHEHUHW M HEPaBEHCTB,
a TaKXke 3aJjady C IapaMeTpaMM; MOJEIUPOBaTh peajbHbIE CUTYallMM Ha S$3bIKE aireOphl,
COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 3aJayH,
UCCIIeI0BaTh OCTPOCHHBIE MOJIEH C UCIIOJIb30BaHUEM almapara aireopbl, HHTEpIPETUPOBATh
ITOJIYYEHHBIN pe3yJIbTar.

8) crpouth rpadukud KOMMO3ZUIMU (YHKIHMHA C MOMOIIBI BIIEMEHTAPHOIO HCCICNOBaHHS U
CBOMCTB KOMIO3MIIMM JBYX (YHKIMI; CTPOUTh TeOMeTpUuYecKhe o00pas3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJMWHATHOHN IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUYECKUX (YHKIMI;, MPUMEHATh (PYHKIMU AJIT MOJEIUPOBAHUS U UCCIIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucHoab30BaTh MPOM3BOAHYIO JIUISL  MCCICMOBaHUS  (OYHKIUHM HA MOHOTOHHOCTH
U HKCTPEMYMBI; HAXOIUTh HauOOJbIlIee M HAaMMEHbIIee 3HaUeHUs1 (DYHKIMHM HENpephIBHOM Ha
OTpE3Ke; UCIOJIb30BaTh IPOU3BOAHYIO I HAXOXKACHUS HAWITydlIero peuieHusl B IPUKIaIHbIX,
B TOM YHCJIE€ COLUAIbHO-DKOHOMMUYECKHX, 3a7a4ax, Ui OIPEIEICHUs CKOPOCTH U YCKOPEHUS
mpouecca, 3agaHHoro ¢opMmynoil wiu rpadukoM; CBOOOJHO ONEPUPOBATH MOHSITHUIMHU:
nepBooOpasHasi, oNpeesIEHHBIN UHTErpall, HaXOAUTh MEPBOOOpPa3HBIE AIIEMEHTAPHBIX (DYHKIIHIA
1 BBIUKCIATH UHTETpal 1o popmyne Hetorona—JIeltOHMIIa; HAXOIUTh TUIOIMIAIU TUIOCKUX QUTYp
U O0BEMBI TeN C TMOMOINBIO HWHTErpajga; HMETh MpPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICJIMPOBAaHUM Ha TpUMEpe cocTaBieHus Iu(p(epeHIUalbHbIX YpaBHEHMH; pelarhb
NPUKIIAJHbIE 3a/1a4i, B TOM YHCIJIE COLMATbHO-3KOHOMUYECKOTO M (DPM3NYECKOTO XapakTepa,
CPEACTBAMHU MaTEMATUYECKOI0 aHAIU3A.
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10) cBOOOAHO OMEPHUPOBATH OCHOBHBIMH TMOHSATHSIMU CTEPEOMETPHH TPH PEHICHHH 3aaad U
MIPOBEICHUU MaTEMaTHYECKUX PACCYXKIACHUH; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX NPH PElIeHUHM I'€OMETPUUYECKUX 33a]ay; KIaCCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBAThH MOHSTHUAMH, CBA3aHHBIMU C yIJIaMU B IIPOCTPAHCTBE:
MEXIy MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOH M IUIOCKOCTBIO; CBOOOJHO ONEpUPOBATH
MOHATUSIMH, CBA3aHHBIMH C MHOIOIPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIC BHJIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, NHpaMHUAa, NPSIMOYTOJbHBIM  mapamienenunen,  Kyo);
KJaccu(uuupoBaTh MHOTOIPaHHUMKH, BBIOMpas OCHOBAaHUA Ul KiIacCU(UKALMH; CBOOOIHO
OIIEPUPOBATH MOHATHUSAMH, CBS3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATD
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IMPOEKTUPOBaHHE (GUIYp Ha IJIOCKOCTb,
BBINOJIHATE M300pakeHHst (Uryp Ha IUIOCKOCTH; CTPOHMTh CEUYEHUS MHOTOTPAaHHHKOB
pa3IUYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOIPaHHUKOB (IIpU3Ma, NUPaMUAA), T€OMETPUUYECKUX Tel C IPUMEHEHUEM (QOopMyII;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
OIEPHUPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAHMHATaM B IPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HAJ BEKTOpaMM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAXOXJICHUE T'€OMETPUYECKUX BEIMYWH, MPHUMEHSS H3BECTHBIE METOABI TPHU
pelIeHH MaTeMaTU4YeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIOKHOCTH; NPUMEHSTh
MPOCTEUIINE MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ay; W3BJEKaThb, NPEOOpa3OBbIBATE U MHTEPIPETUPOBATDH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX; IPUMEHSATHh IOJY4YEHHbIE 3HAHMs Ha IpaKTUKe: CPaBHUBATh U aHAIM3MPOBATH
peanbHBIE CHUTYallMH, TPUMEHSATh W3YYEHHBIE TMOHATHS B TPOILECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIMPOBAHHOW MPOOJIEMbI, MOJEIUPOBAaTh pealbHblE CUTYaAIUH
Ha s3bIKE T€OMETPUH, UCCIIEI0BATh NOCTPOCHHBIE MOJIENH C UCIOJIB30BAaHUEM F€OMETPUUECKUX
NOHATUN W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTUYECKUe 3ajaud, CBS3aHHBIE C
HaXOXXJICHHEM T'EOMETPUYECKUX BEIMYUH, WMETh NPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUU KaK COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OmNEPUPOBATh IMOHSATHIMH, CBS3aHHBIMH C MJIMHAPHYECKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJYYEHMS; ONEPUPOBATH MOHATUSAMM,
CBSI3aHHBIMHU C TeJaMM BpallleHUs: LMJIMHAPOM, KOHYCOM, CEepoil M IIapoM; pacrno3HaBaTh
Tena BpalleHus (UMIMHApP, KOHYC, cepa M IIap) U OOBACHATH CIIOCOOBI MOJYYEHUs Tel
BpallleHUs; KJIacCu(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE CPepbl M IUIOCKOCTH; BBIYUCISATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, 00BbEMBI M MJIOLIAIU TOBEPXHOCTEH
MHOTOTPaHHUKOB M TeJl BpallleHHs, TEOMETPUUECKUX TeJl ¢ MpUMEeHEeHueM (popmyn; cBOOOIHO
OIEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALlEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHHUK, BIUCaHHBIH B cdepy U ONHUCAaHHBIM OKoNo cdepbl, cepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJIO BpalleHUs; BBIYUCIATH COOTHOIIEHUS MEXIY IUIOMIASIMU
MOBEpXHOCTEH U 00bEMaMU TMOAOOHBIX TeJ; M300pakaTh H3ydaemble (PUTypBI, BBITOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEYCHHUsS TeJ BpAIICHUS; M3BJICKATh, HHTEPIIPETUPOBATh U MPeoOPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
Y PHCYHKax; CBOOOIHO ONIEpUPOBATH MOHSITHEM BEKTOP B MMPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/l BEKTOpaMH; 3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JE€KAapTOBON CHCTEME KOOPJIMHAT; pelaTh
TEOMETPHUECKHUE 3a/1a4H Ha BEIYMCIICHUE YTIIOB MEXKY MPSIMBIMHU ¥ IIOCKOCTSIMU, BBIYMCIICHHE
paccTOSIHUKH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAA IMpH PEIIEHUH; CBOOOJHO ONEpPUpPOBATh MOHATUSAMH, CBS3aHHBIMU C JBM)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAalllCHHs] NIPU MapaJUIeIbHOM NEPEHOCE, LIEHTPAJIbHONM CUMMETPUH, 3€pKAJIbHOW CUMMETPHH,
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IIPU MTOBOPOTE BOKPYT MPsIMOM, MpeoOpa3zoBaHus MOA0OHS; CTPOUTh CEUEHHUS MHOTOTPAHHUKOB
U TEJI BPAIIEHUs: CEYEHUS LIWINHApa (apauieIbHO U NEPIEHIUKYISPHO OCH), CEYEHMs KOHYCa
(mapanenbHOE OCHOBAHMIO W MPOXOJSIIEE Yepe3 BEpIIMHY), CEYEHHUs IIapa; HCIOJIb30BaTh
METOABI IIOCTPOCHMS CEYEHMI: METOJ CJIE0OB, METOJ BHYTPEHHErO0 IPOCKTUPOBAHUS, METOJ
IepeHoca CEeKyleHd IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKIACHUSA; IMPUMEHATH
reoMeTpuueckue (akTbl Ui PpEIICHUS CTEPEOMETPUUYECKUX 334ay, NPEAroIararoinx
HECKOJIBKO I1IaroB pPEeLIeHHs], €ClIU YCIOBHUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opme;
pemiatb 3aJa4d  Ha  JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUHM M HAXO0XKJICHHE
F€OMETPUYECKUX  BEJIMYMH; IPUMEHATh MPOrpPaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl TIPU PELICHUU CTEPEOMETPUUYECKUX 3aJay; IPUMEHATDH
MOJIyYEHHbIE 3HAHUS Ha NPAKTUKE: CpPaBHHUBATh, AHAJIU3UPOBATH U OLEHUBATh pPEAJbHBIC
CUTYyalluH, IPUMEHATh U3yYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKu chopMyIUPOBAHHOM MPOOIEMBI, MOJIETUPOBATH PEATbHBIE CUTYAIIUH HA SI3bIKE
T€OMETPHUH, UCCIIEN0BATh ITIOCTPOCHHBIE MOJIEIHN C UCIIOIb30BAHUEM I€OMETPUYECKUX ITOHATHN
U TeopeM, amrmapara aiareOpbl, pemiarth MPaKTUYEeCKHe 3a/1ayH, CBSI3aHHBIE C HAXOXJICHUEM
re€OMETPUUYECKUX BEIMYMH; UMETh MpEACTaBICHUS 00 OCHOBHBIX 3TallaXx Pa3BUTHS I'€OMETPUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

12) cBOOOAHO oOmepupoBaTh MOHATUSAMH: Tpad, IMIOCKU Tpad, CBs3HBIA Tpad, MmyTh
B rpade, uemp, MMKI, JEPEBO, CTENEHb BEPIIUHBI, IEPEBO CIYYalHOTO HKCIEPUMEHTA;
CBOOOJTHO OIEPUPOBATH MOHATHSAMU: CIy4YaWHBINA SKCIIEPUMEHT (OIBIT), ClydyailiHOe COOBITHE,
JJIEMEHTapHOE CiIy4ailHOoe COOBITHE (PJIEMEHTApPHBIM MCXOJ) CIY4aiHOTO OIbITa, HAXOAUTH
BEPOSTHOCTH COOBITHI B ONBITAaX C PABHOBO3MOXHBIMH 3JIEMCHTAPHBIMH COOBITHUSMU;
HaXoouTh U (HOpPMYIHpPOBATH COOBITHS: TiepecedyeHue, OObEIWHEHUE MaHHBIX COOBITHUH,
cOOBITHE, TPOTHBOMOJIOKHOE JAaHHOMY, HCIIOJIB30BaTh JUArpaMMbl Diijiepa, KOOPAMHATHYIO
OpsMYIO JUIS peIIeHUs 3a7ad, IOJb30BaThCs (OPMYIOM CIHOXKEHUS BEPOSTHOCTEH st
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpPUPOBaTH MOHSTUSIMH: YCIOBHas
BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4aifHOro
AKCIIEPUMEHTA, HAaXOJIUTh BEPOSTHOCTU COOBITUI C MOMOIIbIO IMpaBWJIa YMHOXKEHUS, JepeBa
CIIy4aifHOTO OIBITA, UCIOIB30BaTh (POpPMYIy MOITHOW BeposTHOCTH, (opmyny baiieca mpu
pelIeHnr 3a/ay, OINpeAeNsTh HE3aBHUCHUMOCTh COOBITMH MO (opMmyrne UM N0 OpraHu3aluu
CIIy4alflHOTO DJKCIEpUMEHTa; TMPUMEHATh W3yYEHHbIE KOMOWHATOpHBIE (OPMYINBI IS
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITUN CIy4allHOTO OMbITa, PELICHUS
3a/la4 TI0 TEOPHH BEPOSATHOCTEH; CBOOOJHO OMEPUPOBATH MOHATUSMU: OWHAPHBIN CIy4YailHBIN
OTIBIT (MCTIBITAHKE), YCTIEX U HEyAaua, HE3aBUCUMBIC UCTIBITAHUS, CEpUs UCIIBITAaHUM, HAXOIUTh
BEPOSATHOCTH COOBITHIA: B CEPUM HCIBITAHUNA [0 TEPBOrO yClexa, B CEPHUH HUCIBITAHUHN
bepnymnu, B oOmbITe, CBSI3aHHOM CO CIIy4allHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO OMEpUpPOBaATh MOHATHIMH: CIy4ailHas BETMYMHA, PACIpEeeHHe BEPOSTHOCTEM,
uarpamMma pacrpejeneHusi, OMHapHas ciaydaiiHas BeJIMYKMHa, FeOMETpUUecKoe, OMHOMUAIbHOE
pacrpeneeHue.

13) onepupoBaTh TOHATHSAMH: COBMECTHOE pACIpE/CICHHe [BYX CIy4alHBIX BEIUYHH,
WCIONIb30BaTh TaOMUIly COBMECTHOTO pAaclpeieNieHUs] JBYX CIyYalHBIX BEIHYWH IS
BBIJICJICHUS] PACTIPEJCICHUS KAKIO0M BEIMYMHBI, OINPEIACICHUS HE3aBUCUMOCTH CIIy4ailHBIX
BEJIMYMH, CBOOOJHO ONEPUPOBATH TMOHSATHEM MAaTEMaTUYECKOTO OXHUAAHUA CIydaiHOH
BEJIMYMHBI (pacnpe/ieNieHns ), IPUMEHSTh CBOMCTBa MaTEMaTHUYECKOTO OXKHIaHUS MPU PEIICHUU
3a/a4, BBIYUCIATH MATEeMATHUECKOE OXHUJAaHUE OWHOMHMAIBHOTO M T'€OMETPUYECKOTO
pacnpesiesieHnii; cBOOOIHO ONEpUPOBATH MOHATHUSMU: TUCHEPCHS, CTaHAAPTHOE OTKJIOHEHHE
CIIy4YallHOM  BEIWYMHBI, [PUMEHATH CBOMCTBA  JUCIIEPCHUM  CIIyYalHOW  BEJIIMYHUHBI
(pacnpenenenusi) MpU peIIeHUH 3a/ay, BBIUUCIATh JUCIEPCUI0 U CTaHAApTHOE OTKJIOHEHHE
T€OMETPUYECKOTO U OWHOMHAIILHOTO  paclpeieNieHWil;  BBIYUCIATH  BBIOOPOUHBIE
XapaKTepUCTHKU 10 JaHHOW BBIOOpDKE U OIEHMBATh XapaKTEPUCTUKH TeHEpalIbHON
COBOKYITHOCTHU JTAHHBIX TIO BHIOOPOYHBIM XapakTepucTukaM. OIeHUBaTh BEPOSATHOCTH COOBITUI
W TOpOBEPATh MPOCTEUIINE  CTATUCTUYECKHE TUIOTE3bl, MOJb3YACh H3yYEHHBIMU
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| pacnpenenenusMy.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBbI Y4eOHOI0 NpeaMeTa:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuaromierocs 324 yaca, B TOM YHCIIC:

IJISt OYHOM (pOPMBI 00yUEeHMS:
00s13aTeIbHOM ayTMTOPHOM yueOHOM Harpy3ku oOydarorierocst 318 yacos,

KOHCYJIbTAallUN 6 4acos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bun yueOHoit padoThl Oovem
uacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 324
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 318
(Bcero) B ToM 4yucIie:
OCHOBHOE CO/IepKaHue
NPAKTHUECKHUE 3aHATHUS 98
KOHTPOJIbHBIE pabOThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
KoncyabTanus 6

IIpome:kyTounas arrectaums B Gopme sx3amena
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2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 OYHOM (hOpMBI 00YUICHUS

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia NPAKTHYECKHe 3aHATHA, Ob6bem
Pa3esIoB H TeM caMoCTOsITeJbHAsi paboTa 06ydaromuxcs 4acoB
1 2 3
1 cemectp 94/42
Paznen 1. Uncia u Boruucjenusi. MHo:KecTBA.
Tema 1 Conep:xanue y4eGHOro MaTepuajia 8/2
Pa3Burue 1 | 1.Llenbie u paunonansHBIE yncia. JlericTButensubie yncina. [Ipubmmkennsie Berancnenus. [[pubmnkenHoe 3HaYeHne
IOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKECHHH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.KommiekcHbie uncna. TpuronoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paszjnen 2. ®yHkuuu ¥ rpaduku
Tema 2 Cojep:kaHue y4eOHOr0 MaTepHaJia 8/4
DOyHKIMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganus QyHkimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMH. 2
CBOMCTBA M 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiun. ['paduk oOpaTHOMH 2
rpaduku. ¢dynkunu. Crnoxaas QyHKIHs (KOMITO3HUIINS)
8 | 3.IIpaktuueckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buabsl mpeodpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeobpazoBanus rpadKOB QYHKITHID 2
11 | ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB € IOMOIIBIO IPpapUKOB (PYHKIIUH
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Coaep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe npuxenue. TpUroHOMeTpUUYECKask OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPMTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnud. CuHyC, KOCHHYC U TAHTE€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC H KOCHHYC IBOMHOIO 2
yraa. PopMyITbl TOJIOBUHHOTO YIIIa.
16 | 5.IpeoOpazoBaHuss CyMMBI TPUTOHOMETpHUYECKHX (DYHKIMI B MPOW3BECHUE U TIPOU3BEJICHNSI B CyMMY. Bhipakenue 2
TPUTOHOMETPUYECKUX (YHKLMI Yepe3 TAHI'€HC MOJIOBUHHOTO apryMEeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2
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18 | 7.IIpeobpazoBaHmsI MPOCTEHITNX TPUTOHOMETPHICCKIX BBIPAKCHUH. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIITNX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tema 4 Copaepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTpryeckue GyHKIUH, X CBOMCTBA U rpadUKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHble TpUrOHOMETpUIECKUe PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
12.Mcnonp30oBaHue CBOWCTB TPUTOHOMETPUIECKUX GYHKIHUHI B IpoecCHOHABHBIX 3a7avax.
Tema 5 Copaeprxanne yuedOHOro MaTepuajia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiue TPUrOHOMETPUYECKUE YPABHEHUSI. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
27 | 16.11pakTnyeckas padora Ne§ «IIpocreiimme TpuroHOMeTpHIECKUE YPABHEHUSDY 2
28 | 17.1IpocTeilline TPUroHOMETPUYECKHUE HEPABEHCTBRA. 2
29 | 18.I1pakTnyeckas padora Ne9 «lIpocreiimme TpUrOHOMETPHUIECKHAE HEPABSHCTBAY 2
30 | 19.lpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUIECKUX YPaBHEHUI» 2
31 | 20.Penienue TpUTOHOMETPHUYECKUX YPaBHEHHH M HEPAaBEHCTB, B TOM YHCIIE C HCIOIh30BAHNEM CBOHCTB (DYHKIUH. 2
Pasnea 4. Crepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJia 6/2
BBenenue B 32 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE CO/IePKaAHUE 2
CTEPEOMETPHIO. 1.Bugpl mnockux ¢uryp u ux miomas. [IpakTuKo-opueHTHPOBAHHBIC 33/1a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
33 | lIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamnenenumes,. 2
35 | 4. IlpakTuyeckas padora Ne 11 «Ceuenusi. 3agauu Ha IOCTPOSHUE CEUSHHUI». 2
Tema 7 CopepskaHue y4eGHOro MaTepuaia 12/8
IpsiMble 1 36 | S.IlapayuienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U MIIOCKOCTEM». 2
MPOCTpPaHCTBeE. 38 | 7. llepnieHAMKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 2
39 | 8. llepnieHauKysip M HAKJIOHHAS. YT0OJI MEXIY NPSMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx NEPIECHAUKYIISIPAX. 2
41 | 10.ITlpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHIUKYISIPAX». 2
42 | 11. IByrpannsiii yrou. [lepneHanKyJIIpHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTuyeckas padora Ne 14 «llepneHauKyIsIpHOCT B IPOCTPAHCTBEY. 2
44 | 13. T'eomeTpruueckue mpeodpa3zoBaHus IPOCTPAHCTRA. 2
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| 45 | 14. IlpaxkTuyeckast padora Ne 15 «[Ipsmple ¥ TUIOCKOCTH B TIPOCTPAHCTBEY 2
Paszpnen S. BekTopsl B IpocTpaHcTBe
Tema 8 Coneprxanne yuedOHOr0 MaTepHuaia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IJIOCKOCTH U B TIpOCTpaHCTBE. Buasl BekTopoB. [eticTBus ¢ BekTopamu. Onepannu Haf 2
BEKTOPBEI. BCKTOPAMH.
47 | 2.PemeHue mpakTUUECKUX 3a]1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbl B MPOCTPAHCTBE» 2
49 | 4. Meton KoOpIWHAT B MpocTpaHCTBe. [IpssMoyTonpHas cucteMa KOOpAWHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHat B mpoctpancTse. Koopnunatel Bektopa. CBs3b MEXAY KOOPAXHATAMH BEKTOpA U 2
KOOpJWHATAMH TOYEK.
ol | 6.Pemenue 3agau. KoopiuHAaTHl 1 BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COlePKAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHaTHas TUIOCKOCTE. BRIUUCIIEHNE pACCTOSHUHN 1 TUIOIIA el Ha TUIOCKOCTH.
KonndecTBeHHBIE pacyeThI».
Pa3nen 6. KopHu, crenenn u jorapugmsl.

Tema 9 Conep:xaHue y4eGHOro MaTepualia 12/4
Kopuu u 54 | 1.Kopuu u crenenu. Kopau HaTypallbHOM CTETIEHH W3 YHCIIA U UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €r0 CBONCTBA 2

56 | 3. CreneHu ¢ pallMOHANBHBIMU MTOKA3aTeJsIMH, X cBoicTBa. CTENEHH C JISHCTBUTEIbHBIMU TTOKA3aTEeNsIMH, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ pallMOHaJIbHBIMU ITOKA3aTENSIMH, UX cBOiicTBa. CTENEHHU C JeHCTBUTEIbHBIMU OKA3aTENIMH, UX 2
CBOMCTBA.
58 | 5. UppaumonasbHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1TpakTuyeckasi padora Ne 19 «VppainmoHaisHble YpaBHEHHsI M HEPABEHCTBAY 2
60 | 7. Crenennas ¢ynkuus [IpeoGpa3oBanus palioHAIbHBIX, HPPALMOHAIBHBIX, CTEHCHHBIX BBIPAKEHUI. 2
61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2
Tema 10 Conep:xkanue y4eGHOro MaTepuaJia 12/2
Hoxa3zareapnas | 62 | 9. [loka3aTenbHas QyHKIIHS. 2
Gynxuus. 63 | 10. ITokazaTenbHble ypaBHEHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTBA. 2
65 | 12. Iloka3aTenbpHbIC HEPABSHCTBA M YPABHEHHUSL. 2
66 | 13.CucTtembl OKa3aTeIbHBIX yPABHEHHIA. 2
67 | 14.IlpakTnyeckas padora Ne 21 «[loka3arenbHble ypaBHCHHS U HEPABEHCTBA 2
68 | 15.KonrposbHas pabora «Mroru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Cojaep:kaHue y4e0HOr0 MaTepHuajia 16/4
Jlorapudmeol. 69 | 17.Jlorapudm. [IpaBuna neficteuii ¢ orapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapudmamu. 2
71 | 19. Jlorapudmugeckas QpyHKITHS. 2
72 | 20. ITpakTHueckas padora Ne 22 «[IpeoOpazoBaHus MOKA3aTENbHBIX U JOTAPU(PMUICCKUX BBIPKCHHI 2
73 | 21. Jlorapudmudeckue ypaBHEHHS 2
74 | 22. Jlorapugmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudeckue ypaBHEeHHS U HEPABEHCTBA 2
76 | 24.Cuctemsl orapupMHIECKUX YpaBHEHUI 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckie ypaBHEHHUs 1 HEPABEHCTBAY 2
78 | lIpodeccHoHaATBLHO-OPHEHTHPOBAHHOE COePKAHUE 2
26.IIpumenenue norapudma. Jlorapudmudeckas crimpanb B npupojie. Ee MaTemMaTnyeckue CBOHCTBa
Pa3gen 7. MHOTOrpaHHUKH M KPYIJble TeJa.
Copep:xaHue y4edOHOT0 MaTepuaJia 10/6
79 | 1. [lonsTre MHOTOTpPaHHUKA. ET0 11€MeHTHI: BepIInHBbL, peOpa, rpann. J{naronans. Cedenne. Beimykisie u 2
HEBBIYKJIbIE MHOTOTPaHHUKH.
80 | 2.Ilpusma. [Tapannenenumesn 2
Tema 12 81 3. Tlupamua. Buabl mapamu. 2
MHOrorpaHHHK 82 4. IpakTuyeckasi padora Ne 24 «[1nomiaab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B npoctpancTBe. CuMMETpHs B KyOe, napajuiesienuneae, Npu3mMe, IupamMmue. 2
84 | IlpodeccHOHAILHO-OPHEHTUPOBAHHOE COJIEPIKAHME 2
6.ITpumepsl cuMMeTpHil B Ipodeccui.
85 | 7. ITpakTnueckasi padora Ne 25 «[IpaBuiibHble MHOTOTPAHHUKI. 2
86 | 8. IIpakTnueckasi padora Ne 26 « MHOrorpaHHUKHI» 2
Tema 13 Copep:xaHue y4eOHOT0 MaTepHaJia 8/2
Tena Bpamenus 87 | 9.1lunusap, nMIMHAPUYECKas MOBEpXHOCTh. [1101manp NOBEpXHOCTH IUIMHIPA. 2
88 10. Konyc, KoHMYeCKasi MOBEPXHOCTh. 1lnoniaap noBepXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CedeHne yCEUeHHOTO KOHyCa 2
90 12. lllap u cepa, ux ceuenus. B3anmHoe pacrnonoxxeHne cepsbl ¥ INIOCKOCTH, KacaTeJIbHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOT0 MaTepuajia 8/10
O6BbeMbI TeJl 92 | 14. llonarue o06bEMa. OCHOBHBIE CBOWCTBA 00BEMOB TeN.OOBEM NPAMOYTOJIBLHOTO NMapajlleenuIe/a, IPU3MBbI, 2
MUIHH]IPA.
93 | 15. IlpakTuyeckas padora Ne 28 «O0bEM NpsSIMOYTOIbHOTO NapaslIeNIeNUIeaa, IPU3MbI, IUITHHIPA» 2
94 | 16. OO6beM nupamMuIBL M KOHYCA. 2
95 17. Pemenne 3ama4d o teme «O0BEM HpPaMUIBI U KOHYCa» 2
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96 | 18. lpakTuueckas padora Ne 29 «O0BEM MUpaMUIbI U KOHYCA» 2
97 | 19. lIpakTuueckas padora Ne 30 «O6vEM mapa u momans chepbi» 2
98 | 20. IlogoOue Ten. OTHOUICHHUE TUIONIAJICH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX TEI 2
99 | 21. IlpakTtuueckas padora Ne 31 «/3mepeHus: B TeOMETPHI 2
100 | MpodeccnoHaILHO-OPMEHTHPOBAHHOE COJIEP:KAHHE 2
22. llpakTnyeckas padora Ne 32 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB H TeJl BPAIICHUsI B IPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJadaxy.
Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A
Tema 15 Copep:xaHue y4eOHOI0 MaTepHaJa 4/2
Ipenen 101 | 1. IIpenen mocie10BaTENBHOCTH. 2
102 | 2. [Ipemen pyHKITMN, OCHOBHBIE CBOMCTBA M MPaBWJIA BEIYNCIICHUSI. 2
103 | 3.IIpakTuyeckas padora Ne 33 «IIpemensn» 2
Tema 16 Conep:xanue y4eOHOro MaTepuaJia 12/10
Ilpoussognas | 104 | 4.IloHsTre IPOU3BOAHON PYHKIMH, €€ TEOMETPUIECCKHI U PU3MYECKHIi CMBICI. 2
105 | 5. IIpasuna nuddepenmmpoBanus. Tabnuna nponsBoaseix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
106 | 6. lIpakTHyeckas padora Ne 34«/IuddhepennrpoBanue BIpaKEHUI 2
107 | 7.'eoMeTpHUeCKUI U PU3HUYECKHIA CMBICI IPOU3BOIHON 2
108 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaAHHE 2
8.MpakTHyeckasi padora Ne 35 «Du3nyYECKUil CMBIC POU3BOIHOM B TPOGECCHOHANBHBIX 3aauaxy.
109 | 9. UccnenoBanue 31eMEHTapHbBIX (YHKIMH HA MOHOTOHHOCTh M TOYKH 3KCTpEMyMa. 2
110 | 10. MccnenoBanue ieMeHTapHbIX QYHKUMH Ha HanOoJblilee 1 HAMMEHbIIEE 3HAUCHHUE C TIOMOMIBI0 POU3BOIHON 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiiee 1 HauMeHbIIee 3HAYCHUE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHre POU3BOAHON K UCCIIEIOBAHUIO QYHKIIMI U TOCTPOSHHIO TpadukoB. [Ipon3BoiHbIe 00paTHON U 2
KOMIIO3UIMH (YHKLIUH.
113 | 13. IlpakTuyeckas: padora Ne 37 «[IpumeHneHre Npon3BOAHOMN K HCCIENOBAHMIO (QYHKIMHA U TOCTPOSHHIO 2
rpaduKOB»
114 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/lep:KaHue 2
14. Ilpakrtuuyeckasi padora Ne 38 «HaxoxkneHue ONTHMANbHOrO pe3yjbTaTa C IOMOILIBIO MPOU3BOJHOM B
MPAaKTUIECKUX 3ajadaxy.
Conep:xaHue y4eOHOro MaTepuajia 10/8
115 | 1.IlepBoobGpa3Has. HeonpeneneHHbIH HHTETPAI. 2
Tema 17 116 | 2. CiocoObl HaXOXKICHHUS] HEONPEIEIEHHOTO HHTerpaia 2
Huterpan m ero | 117 | 3. llpakTuyeckasi padora Ne 39 «CriocoObl HaX0kKICHHS HEONPEETEHHOTO MHTErPaIay 2
npUMeHeHHe 118 | 4. Onpenenennsiii uaTerpan. ®opmyna Herotona-Jleiibuuna. 2
119 | 5. BelYuCIIEHHs ONPEIETIEHHOTO HHTETpaIa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BeruricieHus onpeeIeHHOr0 HHTErpaliay 2
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121 | 7.'eomeTpuyeckuii cMbICT ompeneneHHoro narerpana. ®opmyna Heiotona - JleitOnuna. Pemenne 3amaq Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCIIEHHS (GU3NUYECKUX BEJIMYMH M TUIOIAACH
122 | 8. IpakTnyeckas padora Ne 41 Penenue 3a1au Ha NpUMEHEHHsI HHTETpasia B PU3MKE U TECOMETPUH 2
123 | IIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COEePKAHNE 2
9.IIpakTHyeckas padora Ne 42 «PerieHne 3a1a4 Ha MPUMCHEHHE HHTErPajiay
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Copep:xaHue yuedOHOro MaTepuaJia 8/-
MHuoskecTBA. 124 | 1.ITonstue MuokecTBa. [TomMHOKecTBO. Omepaliui ¢ MHOYKECTBAMH. 2
DJ1eMeHThI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpadoB 2.0nepanuy ¢ MHOXXECTBaMH. PellieHre NpuKIIaaHbIX 3a1ad
126 | 3.ITonstue rpada. Ces3Hbli rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
127 | 4.TlpumeneHue TpadoB K pEIICHUIO 3a71a49y. 2
Tema 19 Copep:xaHue y4edOHOT0 MaTepuaJia 8/2
Komounartopuk | 128 | 5.OCHOBHEIC TIOHATHS KOMOMHATOPHKH. 3aJauy Ha MOACYET YHCIIA pa3sMELICHHH, IEPECTAHOBOK, COYECTAHUIA. 2
a i crarucTuka | 129 | 6.Pemenne KoMOMHATOPHBIX 33124 2
130 | 7. Cratucruyeckasi oo0paboTKa JaHHBIX 2
131 | 8.Pemenue 3aa4 Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneauk Ilackasst. 2
132 | 9.1TpakTuyeckas padora Ne 43 «neMeHTh KOMOMHATOPUKUY 2
Tema 20 Copep:xaHue y4eOHOT0 MaTepuaJia 14/2
JeMeHThI 133 | 10.CoOpbiTHE, BEPOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHUE BeposiTHOCTEH. [IoHATHE 0 HE3aBUCHUMOCTH COOBITHIA. 2
Teopun 134 | 11. IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
BEpOSITHOCTEIA. 12. TlepBuuHas 06paboTKa CTaTUCTUUECKUX AaHHBIX. [ padndeckoe ux npejpcraBieHe. HaxoxeHne cpeHux
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
135 | 13.BeposiTHOCTD B mpodeccHoHanbHBIX 3anadax. OTHOCHTENbHAs 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
Cratuctryeckoe omnpeaesieHne BeposiTHoCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHasi 0OpabOTKa CTATHCTHYECKMX JaHHBIX. ['paduueckoe WX mpezacraBieHue. HaxokaeHue cpemHux 2
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
137 | 15. luckpeTHas ciiyvyaiiHas BeTMUMHA, 3aKOH €€ paclpeesieHHs. 2
138 | 16.YucnoBble XapakTePUCTUKH TUCKPETHOH ciydaiiHOH BennuuHbl. [oHsATHE 0 3aKOHE OONBLINX YUCE. 2
139 | 17. Knaccudeckoe ornpeieJIeHne BepOsSTHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «PenieHue 3a7a4 Ha BHIYUCICHUE BEPOSTHOCTH 2
Pa3gen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 Conep:xaHue y4eOHOT0 MaTepuajia 18/6
141 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, cMcTeM. OCHOBHBIE IPUEMBI UX PELLIECHMSL. 2
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YpaBHeHus u 142 | 2. Wcnonp3oBaHue CBOMCTB U rpaduKoB GYHKIWI PU pEIICHIH YPaBHEHU W HEPABEHCTB. 2
HepaBeHCTBa 143 | 3.PemieHue MOKa3aTENbHBIX, JIOTAPU(PMHUUCCKUX YPAaBHEHHUM, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckas padora Ne 45 «OcHoBHbIC MPUEMBI K METO/IBI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM» 2
145 | 5. PemieHue TpPUTOHOMETPUUYECKUX YPABHEHHM U HEPABEHCTB. 2
146 | 6. PemneHue panMoHANBHBIX, UPPAIMOHATBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. IpakTnyeckas padora Ne 46 «PenieHne TpUroHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHHI U HEPABEHCTB C NTapaMeTPaMHU 2
149 | 9.0mpenenenue Moayns. PackpeiTie Moayss o onpeneneHuto. [lpocreiie ypaBHeHNS] 1 HEPAaBEHCTBA C MOZYJIEM. 2
IIpyMeHeHNEe paBHOCUIIBHBIX NTEPEXOI0B B OIIPECIICHHBIX THIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.I1pakTtuyeckas padora Ne 47 «llpocTeiinie ypaBHeHHS M HEPABEHCTBA C MOJYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHHE 2
11.Pemenue TEKCTOBBIX 3a]1a4 MPO(HECCHOHATIBHOTO COJCPKAHMS.
152 | IIpodeccnoHaIBLHO-OPMEHTHPOBAHHOE CO/IEP:KaHHE 2
12 .Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COCPKAHMSL.
IloBTOpEeHune Coaep:xkanue yueOHOro MaTepuajia 10/4
MaTepHaJa 153 | 1.IloBrOopeHue marepuasa (reoMeTpus) 2
154 | 2.JloBropeHue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHue OMOPHBIX 3HAHUI 110 TEOMETPHNY 2
156 | 4.IloBTopenune Marepuaia (anredpa v Havajga MATEMAaTHYECKOTO aHAIIH3A) 2
157 | 5.]loBTOopenune Marepuana (anredbpa v Hayajga MaTeMaTHYECKOTO aHAJIH3a) 2
158 | 6..ITpakTuyeckasi padora Ne 49 «[IpumeHeHre ONOPHBIX 3HAHHH N0 alTe0pe M MAaTEMaTHYECKOMY aHaIH3Y» 2
159 | 7.ToroBasi KOHTPOJIbHAs paboTa 2
Koncynpranmm 6
[TpomexxyTounast arrectarus B Gopme sK3amena
Bcero: 324
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanms pabodeid mporpaMMbl ydeOHOTO TpeaMeTra TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydaroruxcs, padodee MECTO MpernoaaBarelis, J0Cka ydeOHas, CTCH/IbI, TaOJIUIIbI,
MOJICJIA TEOMETPUUCCKUX TEII, y4eOHO-METONYCCKAST JOKYMCHTAITHS.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,
JOTIOJTHUTEBHOM JINTEPATYPBI

OcHoBHasi JiuTepaTypa:

° Hanasa, A. A. Marematuka : yueOnuk / A.A. anasn. — 3-¢ u3f.,
ucrip. u jgorn. — Mocka : MH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe o6OpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anektponHbid. - URL: https://znanium.com/catalog/product/1891827

o HanasH, A. A. COopHUK 3a1a4d 1o MaTeMaTUKe : yuyeOHoe mocooue /
A. A. lamasga. — 3-¢ uza. — Mocksa : ®DOPYM : UH®PA-M, 2021. — 352 c.
— (ITpodeccuonansuoe obpazopanue). - ISBN 978-5-91134-803-8. - Tekcr :
anektponHbId. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Marematuka : yue6nuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 ¢. — (Cpennee npodeccuoHallbHOEe 00pa3oBaHue).
— DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr

anektponHbiid. - URL: https://znanium.com/catalog/product/1906092

JlonmosiHUTEILHAS JIUTEpaTypa:

o bapnymkun, B. B. Maremarnka. DieMeHThI BBICIIEW MAaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. [IpokodbeB. — Mocksa :
KYPC : HUH®PA-M, 2021. — 304 c. — (Cpennee mnpodeccuoHaibHOE
obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : 251IeKTpOHHBIA. — Pexxum
noctyna: https://znanium.com/read?id=372717

. bapnymkun, B. B. Martematuka. DeMEHThI BBICIIEH MaTEMAaTHKU :
yuebHuK : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodbseB. — Mockaa :
KYPC : HUH®PA-M, 2022. — 368 c. — (Cpennee mnpodeccuoHaibHOE
oOpazoBanue). — ISBN 978-5-906923-34-9. — Tekcrt : 31eKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=380017

° Marematuka : ydyebHoe mocobue / M. M. Uepnemnos, H. b.
Kap6auunckas, E. C. Jlebenena, E. E. Xapuronora ; mon penakmmeir M. M.
YepuenoBa. — 3-¢ u3a. — MockBa : Poccuiickuii rocyaapcTBEHHBIN



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
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yHuUBepcuTeT mpaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Tekcr : ANeKTpOHHBIN // DAEKTPOHHBIA pecypc HU(PPOBON 00pa3zoBaTEIBHOU
cpenbl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/122921

o AGnynnmuHa, K. P. Marematuka : yuebnuk mqisi CIIO / K. P.
AOGnynnmuHa, P. I'. MyxametauHoBa. — Caparos : [Ipodo6pazosanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3IEKTPOHHBIHN // DIEKTPOHHBIN
pecypc mmdposoit oopazoBarensHOi cpeasl CIIO PROFob6pa3oBanue : [caiit].
— URL.: https://profspo.ru/books/99917

° [[unoga, JI. 1. MaTemartuka : yaeoHoe nocodue / JI.W. Illumnosa, A.E.
[MunosB. — MockBa : HWH®PA-M, 2020. - 238 c. — (Cpennee
npodeccuonansHoe obOpazoBanue). — ISBN 978-5-16-014561-7. — Tekcr :
AJIEKTPOHHBIN. — Pexxum octyna: https://znanium.com/read?id=359850



https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ie00pazoBarenbHoi AucUIuMHbl B cooTBeTcTBHE ¢ DI'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox v HanmenoBanue
(hopMupyeMbIX KOMIIETEHIU I

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

JAucuumiimHapHbie (MpeaMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
poheCCHOHAIBHOM
JEeSATEIILHOCTH
IPUMEHHUTEIHEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTtu TpyaoBOro BocnutaHus:
- TOTOBHOCTb K Tpyldy, OCO3HaHHME LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- UHTEpeC K Pa3INYHBIM chepam
npodecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:
a) 0a30BBIC JTOTUYECKHE JCHCTBHS:

- CaMOCTOSITEIIbHO ¢bopmMynupoBaTh u
aKTyaJlu3HpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK WIIH
OCHOBaHUSl JUIsl CPaBHEHHUsSA, KJIAcCU(UKALUU U
00001ICHHS;

- ONpeNeNiTh LEIH JIeATSIBHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paCCManI/IBaCMBIX SABJICHUSAX,

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTH, OLICHUBATDH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OICHHBATh
PUCKH TTOCIEACTBHN NESTENBHOCTH;

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, AaJrOPUTMAMHU pEIICHHS
3a7a4; yMmeHHe (OPMYyIHPOBATh ONPEIOCICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJIC PELICHHS 33/1a4;

- yMeTh OICPUPOBATH MOHATUSIMHU: CTENCHb YHCIA, JIorapu(m
qucJia, YMEHUE BBITIOJIHATH BBIYHCIICHHUEC 3HAUYEHUH n
MpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH H JIoTapu(mami,
npeoOpa3oBanus APOOHO-PAITMIOHATHHBIX BHIPAKEHUI,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppalroHaJIbHbIC, TOKA3aTCJIbHBIC, CTCTICHHLIC, J'IOI‘apI/I(I)MI/I‘IeCKI/IC,
TPUTOHOMETPUYECKHE YPABHEHHUS 1 HEPABEHCTBA, UX CHCTEMBI,

- yMeTh ONEPUPOBATH MOHATHAMHU: (YHKLUS, HENpepbIBHAS
(GyHKIMS,  TPOM3BOAHAs,  NEPBOOOpa3Hasi,  ONpEICICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJIHBIC  DIEMEHTAPHBIX
(YHKIWH, HCIONB3Yysl CIPAaBOYHBIE MaTepHaibl; HCCIENOBAaTh B
HpOCTeﬁmHX cirydasax q)YHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTb
HauOoNpIINEe ¥ HAWUMEHbIINME 3HAueHWs (QYHKIUH; CTPOUTH
rpaduKd  MHOTOWICHOB  C  HKCIIOJB30BAHHMEM  armapara
MaTeMaTUYECKOTO aHalInW3a; MPUMEHATh MPOM3BOJHYIO IPH
peUICHNN 3aga4 Ha JABUKCHHUC, peuiaTh IMPaKTUKO-
OPHUCHTHUPOBAHHBLIC 3aJa4yu Ha HauOOJIbIINE W HAWUMEHBIIHE
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- pa3BUBaTh KPEaTHBHOC MBILIUICHUE MPH PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 0a30BBIC UCCIICNOBATEILCKHE JICHCTBHS:

- BJIaJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKON U
NPOCKTHOM JeSATEIbHOCTH, HABBIKAMH pa3peIICHUs
npooIIeM;

- BBIABIATH NPUYMHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3MpOBaTh 3ajadyy, BBIIBUIaTh THUIIOTE3y €€
pelieHus, HAXOIUTh apryMEHTBI JUTST
JIOKa3aTebCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh
napameTpbl ¥ KpUTEPHH PEIICHUS;

- aHAJIM3HUPOBATh IOJIyUYCHHBIC B XOJ€ PEIICHUS
3aa4ud pe3yJbTaThl, KPUTUYECKH OLECHHBATH HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh H3MECHEHHE B
HOBBIX YCJIOBHSX;

-- YyMETh MEPEHOCUTh 3HAHHs B MMO3HABATEIbHYIO U
NPaKTHYECKYIO 001aCTH JKU3HEACTEIbHOCTH;

- yYMETb HMHTCTPUPOBATH 3HAHHWS M3 Pa3HBIX
MPEeIMETHBIX 00JIacTei;

- BbIIBUT'AaTh HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0Abl U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

[IO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

- YMETh ONEPUPOBATh MOHATUSIMH: palHOHAIbHAS (QYHKIUS,
MoKasareibHas (YHKLHUA, cTeneHHast QYHKIHs, Jorapupmuueckas
(GyHKIMSA, TpUTOHOMETpUdeckue (GyHKIWH, oOpaTHBIE (QYHKINU;
YMEHHUE CTPOWUTH TIpadUKyd H3Y4YEeHHBIX (YHKLIWH, HCIIOIb30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3a7a4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeaIbHOM KU3HH;
BBIpaKaTh (pOpMyIIaMH 3aBUCUMOCTH MEXK]y BETUYHMHAMH;

- YMETh peliaTh TEKCTOBBIC 33[a4d Pa3HbIX THIIOB (B TOM YHUCIIE
Ha IPOILEHTHI, JOIM U YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBApOB M YyCIYr, HAJOTH, 3a7auyd W3 OOJIACTH yINpaBlICHUS
JUYHBIMH W CEMCHHBIMH (PHHAHCAMHU); COCTABJIATH BBIPAXKCHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbI II0 YCJIOBMIO 3ajJauu,
HCCIIeI0BATh MOJTy4EeHHOE pereHue u OLICHUBATh
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATh NOHATHUAMHU: cpelnHee apupMeTHYECKOe,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JCTIepCHsi, CTaHIAPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeTh
W3BJICKaTh, UHTEPIPETUPOBATh WH(POPMALIUIO, MPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
peaNbHBIX IPOIECCOB M SIBICHUI; MPEICTABIATh HHPOPMAIHIO C
MOMOIIBI0 TaOJIMI] M JUarpaMM; HCCIIEJ0BaTh CTaTHCTHYECKHUE
JIAHHBIC, B TOM 4YHCJIC C NMPUMEHEHHEM TpaUYeCKHX METOJOB H
AJIEKTPOHHBIX CPE/CTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBIN OIBIT U CITy4aiHOe
COOBITHE, BEPOATHOCTh CIIyYAHOTO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSITHOCTh C  HCIOJIb30BAaHHEM  TpapUuecCKHUX  METOJIOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akThl W (QOpPMYyNIBl MpPHU pEIICHHH 3ajady;
OLIEHMBATh BEPOSTHOCTH PEAJBHBIX COOBITHH; 3HAKOMCTBO CO
CIyJailHBIMM ~ BEJMYMHAMHU; yMEHHE TMPHUBOAHWTH  HPUMEPHI
MPOSIBJICHUS] ~ 3aKOHA  OOJBIIUX YHCENl B  NPUPOAHBIX |
OOIIIECTBEHHBIX SBJICHUSX;

- YMEeTh ONEpPUPOBATh MOHATHSIMH: TOYKA, MpPsSMasi, IIOCKOCTH,
MIPOCTPAHCTBO, JIBYTPAaHHBIA Yroj, CKPEIIMBAIONIMECS TPsMBIE,
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MapauieIbHOCTh U NEPHEHAUKYSPHOCTh NPSIMBIX U IJIOCKOCTE,
YIoJa MEXIY NPSIMBIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXAY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IIOCKOCTH,
paccTosiHUe MEXIy NPSMBIMH, PAacCCTOSHHE MEXIY IUIOCKOCTIMU,
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/ad U3ydeHHble (HaKTbl U
TEOpeMbl IUITAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEro Mupa;

- YMETb ONEpUpOBaTh IOHATHSIMU: MHOTOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO0, mapajuiesienune], Ipu3Ma, IHpamMuja,
¢urypa u nmoBepxXHOCTb BpallleHUs, IWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHus: (uUrypsl BpalleHHs, IUIOCKOCTb, Kacaromascs chepsl,
LWIMHApPA, KOHYyCa, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  ILWIMHApa, Iulomanas  chepsl, obObeM  KyOa,
IPSMOYTOJIBHOTO  Mapajuleienunena,  OUPaMUAbI,  MPHU3MBI,
LWIMHIpPa, KOHYyca, IIapa; YMEHHe n300pa)kaTb MHOTOIPaHHUKH U
MOBEPXHOCTH BpAILCHUS, HUX CEUYEHHs OT pPYKH, C IOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE PAclO3HABAThH
MMpaBUJIbHBIC MHOT'OTPAaHHUKU,

- YMCTH ONECPUPOBATH TMOHATUAMU: JIBUIKCHHUEC B MNPOCTPAHCTBE,
nmooOHpIe (PUTYpHl B TPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHHE
IUIOINAZeH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHNH 33/1a4;

- YMETb BBIYUCIATH I'€OMETPUUYECKHE BEIMYHMHBI (UIMHA, Yrod,
IIoIIa b, 00BbEM, IJIOIIAAb HOBEPXHOCTH), UCHOIb3Ysl U3yUYEHHbIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpUpOBaTh MOHATHAMH: MNPSIMOYTOJbHAs CHCTEMa
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIIPHOE NPOU3BEICHUE, Yol MEXIy BEKTOPaMH, CyMMa
BEKTOPOB, IIPOM3BEJCHNE BEKTOPA Ha YHCIIO; HAXOJHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MECXKAY ABYMA TOUKAMU;

- YMeTh BBIOMPATH MOAXOSAIINA N3ydeHHBIA METO /ISl PEIICHUS
3a7la4yd, paclo3HaBaTh MaTeMaTH4YecKue (akThl U MaTeMaTHYECKHe
MOJIETI B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE;
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YyMEHHE TPUBOJUTH TPHUMEPHl MaTEeMaTHYECKHUX  OTKPBITHH
POCCHUICKON U MUPOBON MaTeMaTHYECKOU HAYKH.

- yMETh OICPUPOBATH IMOHATUSAMU: OMpEJeICHUE, aKCHOMa,
Teopema, CIeACTBHE, CBOWCTBO, TPHU3HAK, JOKa3aTeIIbCTBO,
paBHOCHIILHBIC (DOPMYIMPOBKH; YMEHHUE (GOPMYITUPOBATH OOPATHOE
U TPOTHBOIIOJIO)KHOE YTBEP)KIEHUE, MPHUBOIUTH TMPUMEPH H
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METO/I MATEMaTHISCKON WHIAYKIINH;
MPOBOJIMTH JTOKA3aTeJIbHBIC PACCYXICHUS TPH PEHICHUH 3ajad,
OILICHMBATH JIOTHYECKYIO MPABUIHLHOCTD PACCYKIACHHUIA;

- YMETh OINEpPHPOBATh MOHSATHUSAMH: MHOMXECTBO, MOJIMHOKECTBO,
orepalyy HaJl MHOKECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaT JJIsl ONMMCAHUs pealbHBIX IMPOILECCOB U
SIBIIGHUU TIPU pEIIeHUH 3a]ad, B TOM YHCIE M3 JIPYIHX y4eOHBIX
MPEIMETOB;

- YMETh OIEPHPOBATh MOHATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
LUKJ, Tpad Ha TUIOCKOCTH; YMCHHE 3a/1aBaTh U OMHCHIBATH Tpadbl
Pa3IUYHBIMKM CIIOCOOAMHM; HCIIOJIb30BaTh Tpadbl NPH PEIICHUH
3ajay;

- yMeTh CBOOOJHO ONEPUPOBATH TOHSATHUSAMHU: COUYETAHHE,
MEePECTaHOBKA, YMCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HproToHa; yMeHune mpUMEHSITh KOMOWHATOpHBIE (aKTBl W
paccyKIeHus sl peIIeHHs 3a/1a4;

-yMETh OIEPHPOBATh TMOHSATHUSAMH: HATYpajJbHOE YHCIIO, IEJI0e
YUCII0,  OCTaTOK [0  MOAYJI0,  pPalMOHAIBHOE  YHCIIO,
WppalMOHAIBLHOE YHCIIO, MHOXKECTBA HATYPaJIbHBIX, IEJIBIX,
palMoOHANBHBIX, JCUCTBUTEIBHBIX YWCEN; YMEHHE HCIOIh30BaTh
MPU3HAKK  JISIMMOCTH, HAWUMEHBIIMKA OOMMH  JAenuTeNns W
HauMEHbIIIee OOIee KpaTHOe, anropuTM EBKnwaa mpu penieHuu
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUHCTICHUS;

- YMETh CBOOOJHO ONEPHUPOBATH MOHITHSIMH: CTENCHb C IIEIBIM
MoKaszaTeieM, KOpeHb HATypaJbHOM  CTENEeHHW, CTENeHb C
palMoHaIbHBIM  TIOKa3aTelieM, CTENeHb C  JIEHCTBUTEILHBIM
(BemiecTBEHHBIM) TIOKa3aTeseMm, Jiorapudm ducia, CHHYC, KOCHHYC
W TAHTEHC MPOU3BOJILHOTO YHCIIA;
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- YMeThb ONEpPUPOBATH MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHWH, HEPaBEHCTB U CHUCTEM,
paLuoHalbHbIe, HppPAlOHAIbHBIE, I10KA3aTEe/IbHbIE, CTEHEHHbIC,
norapupMUYECcKre, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CUCTEMBI; yMEHHE PellaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3IMYHBIX NIPUEMOB; peIllaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPHUMEHITh ypPaBHEHUS, HEPAaBEHCTBA,
UX CHUCTEMBl JUIsl peIleHHs MaTeMaTH4YeCKUX 3ajad M 3a1ad W3
Pa3JINYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpOBaTh HOHATHAMHU: rpaduk (yHKIUH,
oOpaTtHast (QYHKIMs, KOMIO3ULUSA (YyHKUMH, JHUHEHHAs (QyHKIM,
KBajpaTHyHas  (yHKIMS, CTelneHHass (QYHKIHUA C  LeJNbIM
[OKa3aTejleM,  TpUTOHOMEeTpuueckue  (yHKIMM,  OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMY, HOKa3aTebHas u
norapumMudeckas GyHKIIMH;, YMEHHE CTPOUTH TpaduKku ¢ yHKITUH,
BBITIOJIHATH MIPe00pa3zoBaHus rpadukoB QyHKIHIHA;

yYMEHHE UCNONb30BaTh rpaduku (QyHKIUE i1 U3ydeHUs
MIPOIIECCOB M 3aBUCHUMOCTEH IpU pEIleHHM 3a7ad M3 JPyTrux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]ly BEIUYMHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMU: YETHOCTh (DYHKIIMH,
NEPUOTUYHOCTh ¢byHKINY, OIpaHHMYEHHOCTb byHKIMH,
MOHOTOHHOCTb (DYHKLHH, 3KCTpeMyM (YHKLUH, HauOojbllee U
HaUMEHblIee 3HAaueHHs (YHKIMM Ha IPOMEXYTKE; YMEHHE
MIPOBOJUTH UCCIIEOBAHUE (DYHKIIUM;

YMEHUE HCHOJb30BAaTh CBOMCTBA U rpaduku GyHKUUN Ui
pellleHHs] ypaBHEHMH, HEpPaBEHCTB U 3ajady C I[apaMeTpaMuy;
n300paxaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHHIA
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH MTOHSATUSIMH:
MOCJIEI0BATEIEHOCTD, apupMeTHICCKasT nporpeccus,
reoMeTpuyYecKas nporpeccus, OECKOHEYHO yOBIBaromas
reoMeTprUYecKast nporpeccus; YMEHHUE 3a1aBaTh

NOCJICA0BATCIIBHOCTH, B TOM 4YHCJIC C IOMOLIIBIO PCKYPPCHTHLIX
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(opmyr;

- yMeTb ONEepUpPOBaTh MHOHATHSIMU: HENPEPHIBHOCTb (YHKLUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas IPOU3BOAHAsS
(YHKITMH, TEOMETPUYCCKHA U (PU3UYECKUIA CMBICI MPOU3BOTHOM,
epBOOOpa3Has, ONpENENICHHbIH MHTErpaj; yMeHHE HaXOIUThb
acUMNTOTHI rpaduka (yHKLIUM; YMEHUE BBIUUCIATH MIPOU3BOJIHBIE
CYMMBbI, TPOU3BEIEHHS, YaCTHOIO U KOMIIO3ULUHM (QYHKIHIA,
HAXOJUTh YpaBHEHHUE KacaTeJbHOH K rpaduky GpyHKIuy;

YMEHHE HCIOJIb30BaThb IPOU3BOAHYI0 ISl  HCCIECIOBaHUS
(GyHKLIUH, 1715 HAXOKACHUS HAWITY4IlIero peleHus B IPUKJIaIHbIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3UUECKUX 3a/1adax,
JUISL OIIPENENICHUsI CKOPOCTH U YCKOPEHMsI; HAXOAUTh IUIOILAIU U
00beMbl (GUIyp C TOMOIIbI HHTErpana; MPUBOAUTH IPUMEPEI
MaTeMaTH4ECKOIro MOJEIUPOBaHU c MOMOIIBIO
g depeHInaTbHBIX YPaBHCHUH;

- YMETb OIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE  KOMIUIEKCHBIE YHMCIIa, MOXAYJIb M  apryMeHT
KOMIUIEKCHOTO 4Mcia, (opMa 3amucH KOMIUIEKCHBIX —YHCel
(reomeTpuyeckasi, TPUTOHOMETpHYECKast U anredpandeckas); yMeTb
MIPOU3BOJIUTh apu(pMETHYEeCKUe JEHCTBUS C KOMIUICKCHBIMH
YHUCJIAaMU; [PUBOJIUTH IPUMEPHl HUCIOJIb30BAaHUS KOMIUIEKCHBIX
YHCE,;

- yMeThb CBOOOAHO ONEpPUPOBATH TOHATHAMHU: CpelHee
apumMeTHyeckoe, MeIuaHa, HauOoJblllee M  HaUMEHbIIee
3HAYeHUs, pa3Max, IUCIEPCHs, CTAHJAPTHOE OTKIOHEHUE JUIA
OIHUCAHUSA YHCIIOBBIX JAHHBIX; YMEHHE HCCIIE10BATh
CTaTUCTUYECKUE JaHHblE, B TOM 4YHUCIE C IPUMECHEHHUEM
rpaQMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TIpaduUyUecKu
WCCIIeIOBaTh COBMECTHBIE HAOIIOJCHUS C TOMOINBIO JHATrPaMM
paccerBaHusl ¥ IMHEHHOU PETPECCHY;

- YMEeThb HAaXOAWUTh BEPOSTHOCTH COOBITHH C HCHOJIH30BAHUEM
rpaduuecKuX METOAOB; MPUMEHATH JUIS pelieHus 3a1ad GOpMyIIbl
CIIO)KEHUsI U YMHOXEHHS BEpOSTHOCTEH, (OopMydy TOIHOM
BEPOATHOCTH, (GopMmyny bepHymin, koMOMHATOpHBIE (AaKTBl U
(opMyIbl; OLIEHHBATh BEPOSTHOCTH pEalIbHBIX COOBITUM; yMEHHE




29

OIIEpUPOBATh IOHATUSAMU: CIy4aliHas BEIUYMHA, PACIpeIeIcHUE
BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCHs U
CTaHJApPTHOE OTKJIIOHEHHE CIy4ailHOW BEIWYMHBI, (QYHKUUU
pacnpenesieHuss U IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTENbHOIO M
HOPMAJIBHOTO PACIpEEeIeHU; yYMEHHUE HCIIOIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeieseHUuil Uil pelieHus 3a4ad; 3HAaKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCENI, METOAbl BBIOOPOUHBIX
WCCIIEIOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBLINX YKCENl B IPUPOJHBIX U OOIIECTBEHHBIX SBICHHUSX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUH  yroll,
JBYTPAHHBII  yroJI, TPEXTPAHHBIA yroiy, IepeceKarluecs,
napajuleJbHble M CKPEIIMBAIOIIUECS IpPSAMBIE, MAPAJUIEIBHOCTh U
NEPNEeHIUKYIAPHOCTh TPSAMBIX U IJIOCKOCTEH, yroil MExXIy
NPSIMBIMU, YTOJI MEXKIY MPSAMON M IJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMM; yYMEHHME MCIIOJIb30BATh IpPU PEIIEHUU 3a]ad
M3Yy4YeHHbIE (DAKTbl U TEOPEMBbl IIAHUMETPUHU; YMEHHE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh
MOHSATUSIMU: MHOTOI'PAHHUK, Ce4eHue MHOT'OTPaHHHUKA,
MpaBWIBHBI MHOTOTPAaHHUK, NpWU3Ma, Nupamuna, ¢Gurypa u
MOBEPXHOCTh BpAIIECHUs, LWINHAP, KOHYC, 1map, chepa, pa3BepTka
MOBEPXHOCTH, CEYECHMs KOHYCa M LWIMHAPA, MapaJlIeJIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl,
LWIMHAPA, KOHYCA; YMEHUE CTPOUTb CEUYEHHWE MHOTOTPAHHUKA,
n300paxkaTb MHOTOIPAHHUKH, (PUIYpbl U MOBEPXHOCTH BPALLECHHUS,
X CEYEHUS, B TOM YHCIE C IOMOILIBIO DJIEKTPOHHBIX CPENCTB;
YyMEHHE  TNPUMEHSITh  CBOMCTBA  I€OMETPHUUYECKHX  (uryp,
CaMOCTOSITENILHO (POPMYJINPOBATh ONPEAEICHUS U3ydaeMbIX QUTyp,
BBIJIBUTATh TMIIOTE3bl O CBOMCTBAX M NMPHU3HAKAX IE€OMETPUYECKUX
¢uryp, o00CHOBBIBaTh MM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnyHbIM TPH3HAKAM, BBITOJHSTH
HE00XO0/IUMBIE JIOTIOTHUTENbHBIE TIOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPHUPOBAThH MOHATUAMU: IUIONIAb (QUTYPHI,
o0beM (urypsl, BEIUYMHA YIJa, pPACCTOSTHUE OT TOYKH O
IJIOCKOCTH, PAaCCTOSIHUE MEKAY IMPSMBIMH, PAaCCTOSHHE MEXKIY
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IUIOCKOCTSIMM,  IUIOaAb  cepsl, IUIOMIAAb  HOBEPXHOCTH
NUpaMHJIbl, TNPU3MBL, KOHyca, LWIMHApa, 00beM  KyoOa,
IPSMOYTOJIBHOTO  Mapajuiesienunesa,  NOUpaMHIbl,  MPU3MBI,
OWIMHIAPA, KOHYCa, IIapa; YMEHHE HaXOJUTh OTHOILICHHE 00bEMOB
MoTI00HBIX (hUTyYD;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATUSMH: JBIDKCHHE,
napajyielbHblii  TIEPEeHOC, CHUMMETpHUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MNpeoOpa3oBaHUE MOAO0MS, MOJOOHBIE
¢Gurypsl; yMeHue pacro3HaBaThb paBHbIE U 10A00HBIE (DUTYpHI, B
TOM 4HCJI€ B HPUPOJAE, HCKYCCTBE, AapXHUTEKType; YyMEHHE
UCII0JIb30BaTh reoMeTpu4yecKue OTHOIIICHHH, HaXOJUTh
TeOMETPUUYECKUE BEJIMYMHBI (JJTMHA, YTOJ, IJIOUaab, 00BEM) MpH
peLIeHUN 3ajad U3 JPYruX y4eOHbIX NPEeIMETOB U U3 PeajbHOM
KHU3HH;

- yMeTh CBOOOJHO OINEPHUPOBATH IMOHATHUSMH: TNPSMOYTOJIbHAS
cucTeMa KOOpPAHMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpAa Ha YHUCIIO,
pasjiokeHue BeKTopa 1Mo 0as3ucy, CKaJspHOE IPOU3BEICHHUE,
BEKTOPHOE IPOU3BEACHUE, YIrOJ MEXIYy BEKTOpaMH; yMEHHE
WCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOJA AJIS pEIleHUs
TeOMETPUUECKUX 3aJad W 3ajad JPYrux Yy4eOHBIX MPEIMETOB;
OIEpUPOBATh MOHATHUSAMHU: MaTpuua 2x2 u 3X3, ompeaeauTells
MaTpUIlbl, TEOMETPUYECKUIT CMBICI OIPEAETUTENS;

- yMeTh MOJENHPOBATh pEAIbHbIE CHTyallMd Ha S3bIKE
MaTeMaTHKH; COCTABIISATh BBIPAKEHHSI, YPAaBHEHHs, HEPABEHCTBA U
UX CHCTEMBbl IO YCJIOBHIO 3aJaud, HCCIEI0BATb IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM alMapara anreOpbl, HHTEPIPETUPOBATH
MOJy4EHHBIH pE3yabTaT; CTPOUTh MAaTeMaTHYECKHE MOJAEIH C
MOMOIIIBI0 TEOMETPUYECKUX TIOHATHH W BEJWYMH, pelaTh
CBSI3aHHBIE C HHMH [PAKTUYECKHE  3a/a4d;  COCTABIATH
BEPOSTHOCTHYIO MOJENb W HHTEPIPETHUPOBATH IOJyYCHHBIN
pe3yibTaTr;  pemiath  NpPUKIAagHBIE  33Ja4d  CPEICTBAMU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIHAJIbHO-
9KOHOMMUECKOTO U (PU3UUECKOTO XapaKTepa;

- YMEHHUE BbIOMPATh NOAXOIAIIMN METON sl pelleHMs 3ajaud,
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INOHUMAHUC 3HAYUMOCTH MATCMATUKHW B HM3YUCHUHN IPUPOIHBIX H
O6H.[€CTBCHHI>IX IpouecCCoB M HBJ’ICHHﬁ; YMCHHUEC PpacCliO3HaBaTb
MIPOSABJIICHUC 3aKOHOB MAaT€MaTHKHU B HCKYCCTBC, YMCHUC
MPUBOJIUTH MPHUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKON H
MHPOBOM MaTEMAaTHYECKON HAYKH

OK 02. Ucnonb3oBarhb
COBPEMEHHbIE CPEJICTBA IIOUCKA,
aHaJIM3a U UHTEPIIpEeTaLH
MHpOpMaLuK, 1
MH()OpPMaLMOHHbIE TEXHOIOTHU
1151 BBIITOJTHEHHUS 33724
npodeccronanbHOM
eaTeIbHOCTU

B o0nacTu LeHHOCTH HAYYHOT'O IO3HAHMS:

- c(OpMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pasBUTHUS HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeCTa B
HOJHUKYJIBTYPHOM MHPE;

- OCO3HaHUE IEHHOCTH HAy4YHOM JIesTebHOCTH,
TOTOBHOCTh  OCYIIECTBIIATH  HPOEKTHYIO U

UCCIIEIOBATEIBCKYIO JIeSITEIIbHOCTD
WHAMBH]IYaJIbHO U B TPYMIIE.
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:

B) pabota ¢ nHpopmanme:

- BJIaACTh HAaBbIKaMU IOJYUYCHUSA I/IH(bOpMaIII/II/I nu3
HCTOYHHUKOB Ppa3HbIX THUIIOB, CaAMOCTOATCIILHO
OCYIIECTBIISITH ITONCK, aHAIN3, CHCTEMATH3AIHIO 1
UHTEPIPETALUI0 WH()OPMALIMU PA3THYHBIX BHIOB
U (hopM IpecTaBICHNUS;

- cO3/aBaTh TEKCThl B Pa3lUuHbIX (hopmarax c
YY4ETOM Ha3Ha4YeHUsT HH(OpMAIMM U LEJIEBOH
ayJIUTOpUH, BBIOMpAss ONTUMAIBHYIO (opMy
IMPEACTAaBJICHUA U BU3YyaJIU3alluK,

- OLICHUBATh JOCTOBECPHOCTD, JICTUTUMHOCTDH
uHQOpPMaIlUK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HKCHOJB30BaTh CpeicTBAa HH()OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  3a7a4 € COOJIIO/ICHHEM

- yMeTb ONEpUpPOBATh MOHATHAMHU: pallMOHANbHAs (QYHKIIHS,
MOKa3aTeTbHas GbyHKITHSA, CTCTICHHAS GbyHKIHS,
agorapugmuyeckast (GyHKLUS, TPUTOHOMETpHUECKHE (YHKINH,
oOpaTHble (YHKLIHH; yYMEHHE CTPOUTh IpadUKU H3YyUEHHBIX
(GyHKLUH, UCIIONB30BaTh IrpauKy MPU W3YYEHHM MPOLECCOB U
3aBUCHUMOCTEH, MNpH pElIeHUH 3a4ad U3 JAPYrux Yy4eOHbIX
IpeaAMETOB U 3aJjau U3 PealbHOM KU3HU; BhIpaXaTh (opMyIaMu
3aBUCHMOCTH MEXK1y BEJIMUNHAMU;

- YMEThb ONEpUPOBATh MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE, HEPaBEHCTBO, cucTeMa
ypaBHEHMH ¥ HEPaBEHCTB, PaBHOCUJIBHOCTb YpaBHEHUIA,
HEPaBEHCTB M CHUCTEM, palMOHAIbHBIC, WPpALMOHAIbHbIE,
MoKa3aTesbHbIE, CTEIICHHBIE, JorapupMuyecKue,
TPUTOHOMETPUYECKHE YPABHEHHUS, HEPABEHCTBA M CHCTEMBI;
YMETh pelIaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C TOMOIIBIO
pa3IMYHBIX IPUEMOB; pEUIaTh YpPaBHEHUS, HEPABEHCTBA M
CHCTEMBI C MapaMeTpoM; MPUMEHATh YpaBHEHHUs, HEPABEHCTBA,
UX CHUCTEMBI JUI PELIeHHs MaTeMaTHYEeCKHX 3aJad U 3aJad U3
pa3IUyUHBIX 00JIacTeHl HAYKH U pealibHOM *KU3HH;

- yMeTb CBOOOJHO ONEpPUPOBATh IOHIATUSAMU: JBHKEHHE,
napajyieNIbHblil  NIEPEeHOC, CHMMETpPUsl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, OBOPOT, NMPeoOpa3oBaHue MoJ00Us, MOA0OHbIE
(Gurypsl; yMeTh pacro3HaBaTh paBHbIE U MOJIO0HBIE (UTYPHI, B
TOM 4YHCJIE€ B TPHPOJAE, HCKYCCTBE, AapXHUTEKType; YMETh
UCTONB30BaTh ~ T€OMETPUYECKHE  OTHOIICHMS,  HAXOIHUTh
T€OMETPHUYECKHE BEIWYHMHBI (IJIMHA, YroJl, IUIONIaab, 00BEM)
IPU pEeLIeHUH 3ajJad U3 JPYTuX Y4eOHBIX NpeIMETOB M U3
peabHOM KU3HU
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TpeboBaHUt 3PrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepeKeHHs,
IIPaBOBLIX n OTHYCCKUX HOpM, HOpM

WHGOPMAITMOHHOHN 0€3011aCHOCTH;

- BJIQJICTh HABBIKAMU DPACHO3HABAHUS W 3alIUTHI
nHbopMaIuy, WHPOPMAITMOHHOW OE30MMaCHOCTH
JTMYHOCTH

OK 03. IlnanupoBaTh 1
[peaTn30BBIBATh COOCTBEHHOE
podeccuonaabHOE U
ITTYHOCTHOE pa3BUTHE,
[peAPUHIMATEIBCKYIO
NesITeIbHOCTD B
podeccuoHanbHOU cdepe,
MICTI0JIb30BaTh 3HAHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIHUsIX

B obnacT 1yxOBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMA,
3THUYECKOTO MMOBEICHU;

- CIIOCOOHOCTb  OLEHMBAaTh  CUTyallMI0 |
MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOHYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEIISIM
1 (W) APYTUM YJIeHAM CEMbH, CO3JIaHHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO TIPUHSTHS IIEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapo10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JNEUCTBUSIMU:

a) caMOOpTraHMu3aIls:

- CaMOCTOSITENILHO OCYIIECTBIISTh
MO03HABATENbHYIO NeSITENIbHOCTb, BBISIBJISITH
npo0JieMsl, CTaBUTh u (dhopMynupoBathb
coOCTBeHHbIE  3a7aud B  00Opa3oBaTeNbHOM

JIEATEIIbHOCTH U KU3HEHHBIX CUTYalUAX;
- CaMOCTOSITENIBHO COCTaBIATh IUIAH PEIICHHS
npoOyieMbl € y4eTOM MMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYallUsIM;
Croco0CTBOBaTh ()OPMHUPOBAHUIO U IPOSIBICHUIO
MIMPOKOM 3pYAMLIMU B pa3HBIX O0JACTAX 3HAHWM,
IOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTebHbIM U

- yMETb  OIEpHUpPOBaTh  IOHATHAMH.  palMOHAJIbHBIE,
UppaLMOHAJIbHEIE, IIOKAa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuyeckre, TPUTOHOMETPUUECKHE  YPaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;
- yMeTb OIEpPUPOBaTh HOHATHSAMU: MHOTOTPAHHHMK, CEUCHHE
MHOTOTpaHHMKA, KyO, Napaienenunes, Npu3Ma, NHpamMujia,
¢urypa M TMOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYC, IIap,
cdepa, cedeHuss (UTypsl BpalIeHUs, IIOCKOCTh, KACAIOIIASCS
cdepsl, TUINHIPA, KOHYCA, IUIOMA/b ITOBEPXHOCTH MHPAMHUIBL,
NpU3MBI, KOHYyCa, LWIMHApA, IUIomaab cdepsl, o0beM KyOa,
NPSMOYTOJIBHOTO — Mapaulesienunesia, NHpaMHJbl, PU3MBI,
LWINHPA, KOHYCA, I1apa; yMEHHE U300pakaTh MHOTOIPaHHUKU
U TIOBEPXHOCTH BPAILEHMS, UX CEYECHUS OT PYKH, C IOMOUIBIO
YEpPTEKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB; YMETb
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  YMEThb
pacno3HaBaTh PaBUJIbHbIE MHOTOIPAaHHUKHY;

- YMETh ONEpPUPOBATh MOHATUSAMHU: HPSIMOYrojibHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJIIpHOE IPOU3BEICHUE, YIoJl MEXAY BEKTOpaMHu, CyMMa
BEKTOPOB, IPOM3BEJICHHE BEKTOpPA HAa 4YMCJIO; HAXOAMUTh C
MIOMOIIBIO U3YyUYEHHBIX (POPMYII KOOPAUHATHI CEpeIMHBI OTPE3Ka,
paccTosiHie MEXKAY IByMs TOUKaMH
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KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMbl pPe(ICKCUU JUIS OLICHKH
CHUTYyaluu, BEIOOpA BEPHOTO PELICHUS;

- yMETh OLEHUBaTh PHUCKM U CBOEBPEMEHHO
IPUHUMATh PELIEHMS 110 UX CHUYKEHUIO;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATh U paboTaTh
B KOJUIEKTHBE U KOMaH[Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENILHOCTH U CaMOOIPEETICHHUIO;
-OBJIa/ICHUE HaBBbIKAMHU y4ueOHO-
UCCJIEI0BATENbCKOW, MPOEKTHOW W COLMAIBbHOMN
JESTEIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMMU:

0) COBMECTHAsI IESATEBHOCTD:

- MOHUMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMaH/JHON U HHAUBUYAJIbHON pabOThI;

- NPUHUMATH LIEJTU COBMECTHOM JESATEIbHOCTH,
OpPTraHW30BHIBATh M KOOPAMHUPOBATH ACUCTBHSA TIO
€¢ JOCTIKCHHUIO: COCTaBIATh IIJIaH JIEHCTBHM,
pacrpeiensitb  pojid € y4€TOM  MHEHUH
YYaCTHUKOB OOCYXAAaTh PE3yJbTaThl COBMECTHOM
paboTsI;

- KOOpPAMHHUPOBATH M BBINOJHATH paboTy B
YCIOBUSIX peayIbHOrO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aMOJIEUCTBUS;

- OCYILECTBISATh MO3UTHUBHOE CTpPATErnuyecKoe
MOBEJICHUE B PA3JIMYHBIX CUTYAlLUsIX, MPOSIBIATH
TBOPUYECTBO u BOOOpaXkeHue, OBITH
WHUIIMATHBHBIM.

OBnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JIEUCTBUSAMMU:

- yYMETh OIEpUpOBaTh MOHATUAMH: CIyYailHBI ONBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTh C HCIOJIB30BAHHUEM TIpapUUecKUX
METO/IOB; IPUMEHATh (QOPMYJBl CIOXKEHUS M YMHOXEHHUS
BEPOSITHOCTEH, KOMOMHATOpHbIE (akTbl U (GopMyasl mpU
peLIeHUN 3a/1a4; OLIEHUBATh BEPOSTHOCTU pEaJIbHBIX COOBITHIL;
3HaKOMCTBO CO CIy4allHbIMU BEJIMYMHAMH, YMEHHE MPHBOAHUTH
MIPUMEPBI MPOSIBICHUS 3aKOHA OOJBLIMX YHCEN B MPUPOIHBIX H
OOIIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO ONEPHUPOBAThH MOHATHUSMHU: CTEICHb C IEIBIM
rokaszaTejeM, KOpPEHb HAaTypajlbHOH CTENEeHH, CTeleHb C
pallMOHANBHBIM TIOKa3aTelleM, CTENeHb C JEeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TOKa3aTeseM, Jorapupm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yME€Th CBOOO/IHO ONEpPHUPOBAThH MOHATUAMU: TpaduK QyHKIUH,
oOpatHas  (QyHKIWSA, KOMIO3WIMS  (YHKIUH, JWHEHHAs
¢GbyHKuuMs, KBampaTtuuHas (YHKIMS, CTENeHHas QYHKIUS C
LEeNbIM  TOKa3aTeleM,  TPUTOHOMETPUYECKHe  (PYHKIUH,
oOpaTHBbIE TPUTOHOMETpPHYECKHE (YHKIMHU, IOKa3aTelbHas W
aorapupmuyeckas  (QyHKIMM; yMETb CTPOUTh  TI'paduKu
(yHKIMH, BEIIOJIHATH PeoOpa3oBaHus rpaukoB (QyHKIIHIA;

- yMETh WHCNOJIb30BaTh Tpaduku (QYyHKOMHA I8 HU3ydeHHsS
MIPOIIECCOB M 3aBUCHUMOCTEW NpPU PELICHWH 3a/1ad U3 JPyTUX
y4eOHBIX TIPEAMETOB W W3 peanbHOM JKHU3HHU; BBIPAXKATbH
(opMynaMu 3aBUCIMOCTH MEXIY BeTUYNHAMM;

- CBOOOZHO OIEPUPOBATh MOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOJUYHOCT  (DYHKIMH,  OTPaHUYEHHOCTb  (YHKIUW,
MOHOTOHHOCTb (DyHKIIMH, 3KCTpEMyM (PyHKIMH, HAUOOJbILEE U
HaVMEHblIee 3Ha4yeHUs (YHKIMUM Ha HPOMEKYTKE; YMEThb
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MPOBOAMTD UCCIIEIOBaHUE (DYHKIUY;
- yMETh HCIIOJIb30BaTh CBOWCTBA W Tpaduku (YHKIUHA IJIs
pelleHus] ypaBHEHM, HEPAaBEHCTB W 3aJad C IapaMeTpamMu;
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBIsITh YCTHYIO
1 MTICEMEHHYIO KOMMYHUKAITUIO
Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepainu ¢
[yaeToM 0cOOEHHOCTEH
COLIMATBLHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTr 5cTeTHYECKOrO BOCIIUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas
ACTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIIOpTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHUHUMATh Pa3IMYHBIC BUIBI
UCKYCCTBa, TpPaJWLMKW M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBHE UCKYCCTBA;

- YyO©XKICHHOCTh B 3HAYMMOCTH [UISI JIMYHOCTH H
obmiecTBa OTCYCCTBEHHOI'O u MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAUIIMHA U
HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTb K CaMOBBIPXKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIE€HCTBHAMHU:

a) oOIeHue:

- OCYIIIECTBJISATh KOMMYHHKAIIMH BO Bcex cdepax
JKHU3HU;

- pacrio3HaBaThb HeBep6aJ'IBHLIC cpeacTtBa
O6H1€HI/I5[, IIOHHUMATh 3HAYCHHEC COLHAJIbHBIX
3HAKOB, pacro3HaBaTb IPEANTOChUIKA

KOH(JIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY
3pEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBATH MOHATUSIMH: CpeIHEe apUPMETHIECKOE,
MeauaHa, HauOoJpllee ¥ HAMMEHBIIEE 3HAYCHHS, pa3Max,
JMCIIEpCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHHE  W3BJEKaTb,  HMHTEPIPETUPOBATH  WHGPOPMAIHIO,
NpEICTaBICHHYI0 B TaOnuIax, Ha JAMarpammax, Trpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEAJbHBIX IPOLIECCOB M SIBICHHIA,
NPEICTaBIATh HHPOPMAIIMIO C TTOMOIIbIO TAaOJIUI U AHarpamm;
UCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHNEM IpapUIecKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YyMEeTh ONEpPUPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYI'PAHHBIM Yrojl, CKPEIIMBAIOIINECS TPSMBIC,
Napaielb-HOCTh W MEPHeHAMKYISAPHOCTh  NPSAMBIX |
IJIOCKOCTEH, yrojl MeXIy MPsIMBIMH, YTOJl MEXKIY HpSIMON |
MJIOCKOCTBIO, YTOJ MEXIY MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETh UCTIOIBH30BaTh MPHU PEUICHUH 3a/1a4 N3ydeHHbIE (DaKThI 1
TEOpPEMbI TUIAHUMETPHUHU; YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KaroIlero Mupa

[1K 3.3. AmanusupoBatb
[pE3yIbTAThl ACATEIBHOCTH

B yactu Tpya0BOro BOCIIUTaHUS:
- TOTOBHOCTH K TpPYAYy, OCO3HAHHE IIEHHOCTH
TPYIOITIOOUS, - UHTEpEC K pas3audHbIM cepam

- CBO60)IHO OIICPHUPOBATH ITOHATHUAMU: PALIMOHAIIBHOC YUCIIO,
OceckoHEUHas nepuoanvcCKas ,[[p06b, MMPOLCHTHI,
HppauOHAJIIBHOC 4YHCJIO, MHOXCCTBA pallMOHAJIBHBIX U
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KOJIJICKTUBA UCIIOJTHUTEIICH.

npoeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ IPUIOKEHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccun U peau30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBbI,

-TOTOBHOCTb U CIOCOOHOCTh K
MaTeMaTU4ecKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSDKEHHH  BCEH
KH3HH,

-TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHHU
NPaKTHYECKUX 3amaq MaTeMaTu4ecKon
HaIpaBJICHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMHU HeﬁCTBHHMH:

a) 0a30BBIC UCCIIEIOBATEILCKUE CHCTBHSL:

- UCTIOJTb30BATh BOTIPOCHI Kak
UCCIIEIOBATEIbCKUI  MHCTPYMEHT IO3HAHMA,
(GopMynmHpoBaTh  BOIPOCHL,  (PUKCHPYIOIINE
OpoTHBOpEYHe, NpobJeMy,  yCTaHaBIMBATh
HUCKOMOE W JaHHOe, (OpPMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEIOBAaHUE IO YCTAHOBJICHUIO
OCOOCGHHOCTEH  MaTeMaTU4YeCKoro OOBeKTa,
SIBJICHUS, MPOIECcCa, BBIABICHUIO 3aBUCHMOCTEN
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBHO (POPMYJINPOBATH 00OOIIEHUS
U BBIBOJBI 10 pe3yabTaTaM TMPOBENEHHOTO

JEUCTBUTENBHBIX YMCEN, MOAYNIb JACHCTBUTEIBHOIO YHUCIA;
MPUMEHSTH JAPOOH M MPOLEHTHI JJS PEHICHUS MPUKIIATHBIX
3aJa4 U3 pa3IMyHbIX OTpaciel 3HAHUHM U peaJbHON KU3HHU;
NPUMEHATh  NPUOMIKEHHBIE  BBIYMCICHHUS,  MpaBUIIA
OKpYIJIEHUs, NMPUKUAKY U OLEHKY pe3y/lbTaTa BbIYHUCICHUH;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LEJIBIM
II0Ka3aTejaeM, HUCMOJIb30BaTh MHOAXOMALIYI0 (opMy 3alucu
JEHCTBUTENBHBIX YUCEI JUISl PELLIEHUS IPAKTUYECKUX 3a1a4 U
NpEeACTaBICHUs JJaHHBIX; CBOOOJAHO ONEPUPOBATH MOHITHUEM:
apu(METHUECKUI KOpEeHb HATYpAIbHOW CTENEHH; CBOOOIHO
ONEpUpPOBATh  IOHATHUEM: CTENEHb C  PalUOHAJIBHBIM
I0Ka3aTeseM; CBOOOJHO OIIEpPUPOBATH MOHATUIMU: JIOTapupM
qucia, AECATUYHbIE U HAaTypalibHbIEe JIOrapu(Mbl; CBOOOIHO
ONEpUPOBATh IOHATHSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCJIOBOI'O apryMEHTa; ONEepUpOBaTh MOHATUAMU:
apKCUHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa;
- cBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE M LIEI10€
YHCII0O, MHOXECTBA HATypalbHbIX M  LENbIX YHCE,
UCIIOJB30BaTh IPU3HAKU JAenuMocTu nenslx uucen, HOJL
n HOK HaTypanbHbIX 4ncen AJis peuieHus 3a/1ad, IpUMEHSTh
anroput™  EBkimaa; cBoOOAHO oONepUpOBaTH MOHATHEM
ocTaTKa MO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX TMO3ULIUOHHBIX CHUCTEMAaxX CUHCIIEHUS; CBOOOIHO
OTIEpUPOBATH MOHATUSAMHU: KOMIIJIEKCHOE YHCIIO M MHOXKECTBO
KOMIUIEKCHBIX YMCEJl, IPEACTABJIATh KOMIUIEKCHBIE YHCa B
anredpanvyeckol ¥ TPUTOHOMETPUUECKON (opMe, BHITIOTHATh
apupMeTHYeCKHe OmepalMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MJIOCKOCTH;

HabMoIeH s, HCCIIEIOBAaHNUAA, OILICHMBATH - CBOOOAHO  ONEpPUPOBaTb  OCHOBHBIMH  MOHSATHSIMU
MOCTOBEPHOCTL  MOJIYHYCHHBIX  PE3YJIbTATOB, CTCpCOMETPUM TIPM  PCEIICHWH 3aJad W MPOBCACHUU
BBIBOJIOB M 000011eHNI; MaTeMaTHYECKUX  PACCYXIACHHH; NPUMEHATh  aKCUOMBI
- [POrHO3MPOBATL  BO3MOJKHOC  Pa3BUTHEC CTCPCOMETpHH MW CICACTBUSI N3 HHUX IIPH PCHICHUM
nponecca, a TaKXKE BbIABUTATD TIPCIATIOJIOKCHUA TeOMETPHUECKUX  337ay; KIacCH()UUUPOBATh B3aUMHOE
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0 €ro pa3BUTHUHU B HOBBIX YCIOBUSX;

0) coBMeCTHasl I€SITEIIbHOCTD:

- NOHMMATh W WCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOW W WHAWBUAYaJbHOW paboThl TpU
pelieHuy Y4eOHBIX 3a/Jay, MPUHUMATH Ielb
COBMECTHOM  JI€ATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboThl,
pacnpenensaTh BUABI pabOT, TOTOBapHBATHCS,
o0cyxJaTh TMpOLECC W pe3ylnbraT paboThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

- Yy4acTBOBaTh B TIPYIMOBBIX (opMax pabOThbI
(oOcyxnenus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» M WHBIE), BBIIOJHATH CBOI YacTh
paboThl U KOOPJAWHUPOBATH CBOU JCUCTBUS C
JpYrUMU  WIEHAMH  KOMAaH[bl, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aWMO/JICUCTBUA.

OBnaseHne YHUBEPCAIBHBIMU PEryJISATUBHBIMU
JIeWCTBUSAMU:

B) CAMOOpTaHHU3AIIHS:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CHoco0 pemieHUS ¢ Y4ETOM
HMEIOIINXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHui ¢ yuéToM HOBOM HH(pOpMaLUu.

pacroyio’)keHUe NpPsSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEXAY NPSIMBIMU B IPOCTPAHCTBE, MEXAY
IOPSAMOM U INIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH MOHATHUAMU,
CBSI3aHHBIMU C MHOTOIpaHHUKaMH; CBOOOJHO paclo3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, NHUpPaMHJA,
NPSIMOYTOJIBHBIN TMapajuienenunesn, Ky0); KiacCupuIupoBaTh
MHOTOI'paHHMKH, BbIOMpas OCHOBaHMS Ul Kiaccu(UKaluy;
CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CEUEHHMEM  MHOIOIPDAaHHMKOB  IUIOCKOCTBIO;  BBINOJIHATh
napasuieIbHOE, LIEHTPAJILHOE U OpTOrOHAJIbHOE
OPOEKTHUpOBaHUWE  (QUIYp Ha  IUIOCKOCTb,  BBINOJIHATH
U300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTb CEUEHUs
MHOTOIPAaHHMKOB ~ Pa3JIMYHBIMH  METOJaMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUTYp: BUJ CBEpXY, COOKY, CHM3Y; BBIUHCIATH
IUIOU[aIM  TIOBEPXHOCTEM  MHOTOTpaHHMKOB  (MpHU3Ma,
nUpammia), FreOMETPUUECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU: CHMMETpPUS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCh H IUIOCKOCTh CHMMETPHH  (QUTYpPBI, CBOOOJHO
OIIEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJMHATaM B IPOCTPAHCTBE; BBINOJHATH JCHCTBUS HaJ
BEKTOpaMM;  pewmarb  3aJaud  Ha  JI0OKa3aTelIbCTBO
MaTeMaTHYeCKHX OTHOIIEHUH u HaXO0XJCHHE
TFEOMETPUUECKUX BEJIWYHMH, NPUMEHS H3BECTHBIE METOMbI
MpU pEeHIeHHH MaTeMaTHYeCKUX 3ajad MOBBIIICHHOIO U
BBICOKOTO YpPOBHSI CJIO)KHOCTH; IPUMEHSTH MpOCTEHIINE
MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBl IIpM  pEIIEHUH CTEPEOMETPUYECKHMX  3a/ay;
W3BJI€KaTh,  NpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH
MHPOpPMAIMI0O O  TNPOCTPAHCTBEHHBIX  TI'€OMETPUYECKHX
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¢urypax, NpeICTaBICHHYI0 Ha 4YepTeX)ax U pPHUCYHKax;
MIPUMEHSTH [I0JIyY€HHbIE 3HAHUS Ha NPAKTUKE: CPABHUBATh U
AQHAJIM3UPOBATh pealbHbIE CUTYyallMU, IPUMEHATh U3y4YECHHbIC
MOHATHSL B IIPOLIECCE IIOMCKA PEUIEHUs] MaTeMaTUYECKU
chOpMyIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peajbHbIC
CUTYyalluu Ha fA3bIKE I'€OMETPHUHM, UCCIIEN0BATh MMOCTPOCHHbIE
MOJIEJIA C HCIIOJb30BAHUEM T€OMETPUUYECKUX IOHATUU U
TEOpeM, amrmapara aiareOphl, pemarb MPaKTHYECKUE 3a/1auH,
CBA3AaHHBIE C HAXOXICHUEM TIE€OMETPUYECKUX BEJINYUH;
UMETh TPEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMETPUM KaK COCTaBHOM YacTH (yHAaMEHTa pPa3BUTHUS
TEXHOJIOTHI;

- cBOOOJHO OIEpHUPOBATH MOHATHAMH: rpad, TuIockuii rpad,
CBSI3HBINA Tpad, myTb B rpade, Lenb, HUKI, IEPEBO, CTEICHb
BEPILUHBI, JIEPEBO CIy4YalHOTO JKCHEPUMEHTAa; CBOOOJHO
ONEpUPOBATh MOHATUSAMU: CIyYalHBIA 3KCHEPUMEHT (OMBbIT),
ClIy4yallHOe COOBITHE, DJIEMEHTApHOE CIydailHOE COOBITHE
(37IeMEHTapHBI  MCXOJA) CIIy4allHOTO  OIbITA, HAaXOJWTh
BEPOSTHOCTH COOBITUH B OMNBITaX C PaBHOBO3MO>KHBIMHU
JIEMEHTAPHBIMU COOBITUAMHU; HAXOAUTh M (POPMYIUPOBATH
COOBITHS: TepeceueHre, OObEIUHEHUE MAaHHBIX COOBITHH,
COOBITHE, TPOTUBOINOJOXKHOE  JTaHHOMY,  MCIIOJIb30BaTh
JuarpaMMbl Diiepa, KOOPAMHATHYIO NPSAMYIO ISl peUIeHUs
3aJa4, MoJIb30BaThCsl (POPMYIION CI0KEHUSI BEPOSITHOCTEH IS
BEpPOSATHOCTEM JABYX W  TpeX CIy4allHBIX  COOBITHIA;
OIIEpUPOBATh NOHATUAMMU: YCIOBHAs! BEPOSTHOCTh, YMHOKEHHE
BEPOSTHOCTEH, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIy4alHOTO
HKCHEPUMEHTA, HAXOJUTh BEPOATHOCTU COOBITHI C MOMOIIBIO
IpaBWwja  yYMHOXXEHHs, JIepeBa  CIy4yallHOro  OIIbITa,
UCIOJb30BaTh (OPMYINy TMOJHOH BEpPOSTHOCTH, (opmyny
baiteca mpu pemieHun 3a7ad, ONPENENIATh HE3aBUCUMOCTH
coObITHii 1O (QopmMysle W TIO OpraHuU3aIuu  CIYY4aiHOTO
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OKCHEPUMEHTa; TPHUMEHATh H3YyYeHHbIE KOMOWHATOPHBIC
bopMynBl Ui TIEPEUUCIICHUS  DIIEMEHTOB  MHOJXECTB,
3JIEMEHTApHBIX COOBITUH CIy4allHOTO OMNbITa, PELIEHUS 3a/1ad
[0 TEOPUM  BEPOSITHOCTEM;  CBOOOJHO  ONEPUPOBATH
MOHATUSMU: OMHAPHBINA CIyyallHBIA ONBIT (MCHBITAHUE), YCIIEX
U HeyJaya, HE3aBUCUMBIE HCIBITaHUS, CEpUS HUCIBITAaHUM,
HAXOJUTh BEPOATHOCTH COOBITUH: B CEPUM HCHBITAHUN J10
IIepBOro yclexa, B CepUM HUCHbITaHUN bepHymin, B ombITe,
CBSI3aHHOM €O  CIy4YalHbIM  BBIOOPDOM U3  KOHEUHOMU
COBOKYIHOCTH;  CBOOOJHO  OINEPUPOBaTh  IOHATHSIMM:
cillyyailHass ~ BeJIMYMHA,  paclpelielieHue  BEpOsSTHOCTEH,
JyarpaMma pacrpesienenus, OuHapHas ciaydaiiHas BeJIU4YuHa,
reoMeTpruecKoe, OMHOMHAIBLHOE paclpeieieHuE,;

- ONEpUpOBaTh IOHATUSMHU: COBMECTHOE pACIpEIEICHHUE
JBYX  CIIy4ailHBIX  BEJIWYUH, MCIIOJIB30BaTh  TaOJIHUILY
COBMECTHOT'O pacipeielieHHsl ABYX CIy4YailHbIX BEJIUYMH JJIS
BBIJICTICHUS pacnpezeneHus KaKI01 BEJIMYNHBI,
ONpeJeNieHUusT  HE3aBUCHMOCTH  CIy4YallHbIX  BEJINYUH;
CBOOOJTHO ~ ONMEpUpPOBAaTh  MOHATHEM  MaTEeMaTUYECKOIo
OXXKMUJAHUS  CIy4alHOH  BEIMYMHBI  (pacupeneseHus),
IIPUMEHATh CBOICTBA MaTEMAaTHUYECKOTO OXWJIAHUSA IpU
pelIeHnn 3a/ay, BBIYUCIATH MaTeMaTUYECKOE OXHUJAaHUE
OMHOMMAJIBHOTO M  T'€OMETPUYECKOro  paclpe/ieleHui;

cBO0OOIHO ONEepUpPOBaATH HOHATHUSMU: JACTIEPCHS,
CTaH/IAPTHOE OTKJIOHEHHUE CIIyYaHOW BEJIUYUHBI, IPUMEHSTH
CBOHCTBA JTIACTIEPCUU CITy4aitHOM BEJIMYNHBI

(pactipenienenusi) NpH  peIIEHUWH  3a]ad,  BBIYMCIATH
JIMCIIEPCUIO U CTAaHIAPTHOE OTKJIOHEHHE F€OMETPUUYECKOrO U
OMHOMMAIBHOTO pPACIPECNICHUH; BBIUYUCIATH BHIOOPOUYHBIE
XapaKTepUCTUKUW MO JAaHHOM BHIOODKE U  OILIEHHUBAThH
XapaKTEPUCTUKUA TE€HEPaJIbHOM COBOKYIHOCTH JAHHBIX I10
BBIOOPOYHBIM XapakTepucThkaM. OIeHHBaTh BEPOSITHOCTU




39

cOOBITMII W TPOBEPSATh MPOCTEHIIME CTATHCTUYECKUE
TUIIOTE3bI, MOJIb3YSICh U3YYECHHBIMH PACTIPEICICHUSIMU.
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