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

1.1. O6n1acTb npuMeHeHUs1 padoyveil MPOrpaMmbl

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

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

VYyeOuniii mpeameT «MaTemMaThka» OTHOCUTCS K MNPO(UIBHBIM y4eOHBIM
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 HHPOPMAIMN U THPOPMAITUOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aJa4 MpoeccruoHaIbHOM 1eATEIbHOCTH.

OK 03. [TmanupoBath U peaqn3oBbIBaTh COOCTBEHHOE POHECCHOHATHFHOE U
JMYHOCTHOE pa3BuTHE, PEITPUHUMATETHCKYTO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUA 10 (PUHAHCOBOM IrPaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTh M pabOTaTh B KOJJICKTHBE M
KOMaHie.

OK 05. OcymiecTBisTh YCTHYI0O W THCHBMEHHYIO KOMMYHHKAITUIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

I[IK 1.2. BbImOnHATE pacdyeTsl M KOHCTPYMPOBAHHUE CTPOUTEIBHBIX
KOHCTPYKIIUH.

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

o0paszoBaTeILHOM IPOTPpaMMBbI CpETHEr0 O0IIero oOpa3oBaHusI.

B pamkax ocBoeHus conepkaHus y4deOHoOro mnpeamera «MaTemaTHKay,
o0ecnieunBaeTcs JOCTUKEHHE 00YyUaIOIUMUCS CIEIYIOIIUX Pe3yIbTaTOB:
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JINYHOCTHBIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro  OOILEeCTBa,
BOCIIUTAHUSA OpeJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS

pasIMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp TIpa)JaHCKOro oOuiecTBa

(BBIOOpPBI, OHpPOCHI W JpPYroe), yMEHHUE B3aUMOJICHCTBOBATH C

COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUM C MX (DYHKOUAMH 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 POCCHICKON

MaTeMaTHYeCKOM IIKOJIbI, UCIOJIb30BaHUE 3TUX AOCTHKEHHH B IPYrux
HAayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  ILIEHHOCTEH  POCCHHMCKOTO  Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUUECKOTO TOBEICHHUS,

HPaBCTBEHHOI'0 CBSI3aHHOI'O C IMPAaKTUYECKHUM IPUMEHEHHEM JOCTHKEHUM HayKu H
BOCITUTAHHA JeSITEIbHOCThI0 YYEHOTIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
yCTOMYUBOro OYAYIIEro;
- 3CTETUYECKOE OTHOLIEHNUE K MUPY, BKJIOYasi 3CTETUKY MaTeMaTHUECKUX
B uactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aday, pELIEHUH, paccyXJIeHUuM,
ICTETHIECKOro BOCITPUUMYHUBOCTh
BOCITHTAHHSA K MaTeMaTHYeCKUM aclleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS MPHUMEHSITh MaTeMaTHYeCKWe 3HAHUS B
B yactu MHTEpecax 3I0pOBOro M 0e30macHOro oOpasza >KM3HH, OTBETCTBEHHOE
¢usmdeckoro OTHOILICHHE K CBOEMY 310POBBIO (3mopoBoe IIUTaHUE,
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,
TOTOBHOCTh U CHOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTHIO B peEIICHUH
NPaKTUYECKHX 3a/1a4 MAaTeMaTHIECKON HAaIPaBJICHHOCTH;
- chopMHUPOBAHHOCTH HKOJOTHYECKON KYIbTYPbHI, TOHUMAHHUE BIUSHUS
B uactn COIIMAIbHO-OKOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M
IKOJIOru4eCKoro COLIMAJIBHOM Cpe/ibl, OCO3HAHUE III00AJBHOTO XapaKTepa IKOJOTHUECKUX
BOCIIUTAHUS

npo0sieM, OpUEeHTalusl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pelieHUss 3agad B O0JIACTH OKpY)Karolled cpeapl, IUIaHUPOBaHHE
MOCTYIIKOB U OIIEHKM WX BO3MOJKHBIX IOCIIEJCTBHI AJsi OKpYXarouieu
Cpeabl;

B yacTu nenHocru
HAY4YHOI'0
MO3HAHUA

- c(hopMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M OOLIECTBEHHOW MpPaKTHUKH,
MMOHUMaHHUE MaTeMaTU4YECKON HayKu
Kak cdepbl 4YenoBeUeCKOW IesATENIbHOCTH, JTaloB €€ pa3BUTHUS W
3HQYUMOCTH JUISI  Pa3BUTHUS  ITUBUJIM3AINH, OBJAQJCHHUE  SI3BIKOM




MaTeMaTUKd U MaTeMaTUYeCKOM KyJIbTypol KaK CpPeACTBOM IMO3HAHMUS
MHpa, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEA0BATEIIbCKYIO
JIESITEIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.

MeTanpeaMeTHbIX

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

Ba3oBnle
JOrHYeCKHe
aencTBUs

- BBIBIATH U XapaKTepU30BaTh  CYLICCTBEHHBbIC  MPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUNA, OTHOIICHUN MEXIY MOHSTUSIMH,
(dhopMynupoBath ornpezeneHus MOHSTHH, yCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOI0O aHAIN3a;

- BOCHpPUHUMATH, (OPMYIHPOBATH U NPEOOPA30BHIBATH CYXKICHUS:
yTBEpJUTENIbHbIE U OTpHUIATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIHeE,
YCIIOBHBIE;

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

- JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€IYKTUBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHNUN, YMO3aKIIOUCHHUN 110 aHAJIOTUU;

- TPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTeNIbCTBA MaTEMaTHYECKHX
yTBEp)KICHWH  (MpsMBIE W OT  TPOTHBHOTO),  BBICTPAaUBATh
apryMeHTall1IO, PUBOIUTH pPUMEPBI
Y KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYXKICHUS M BBIBOJIBL;

- BBIOMpATh croco0 perieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO
BAapHaHTOB pEIICHHUs, BHIOMpaTh HaWOOJee MOAXOIANIMUA C Y4ETOM
CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3zoBble
HCCIed0BaATeILCKHE
JNeHCTBUSA

- WCIOJIb30BaTh BOINPOCHl KaK MCCIEIOBATEIbCKUI WHCTPYMEHT
Mo3HaHus, (POPMYyIUPOBATH BOMPOCH, (HUKCHPYIOIINE MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBATh HUCKOMOE U JJaHHOE, POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIEIOBaHNE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00beKTa, SIBICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMHU, TIPOIIECCAMH;

- CaMoOCTOSTETbHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOJBI  TIO
pe3ynbraTtaM MNpOBEAEHHOTO HAONIOIEHUs, UCCIIEOBAHUS, OIICHHBAThH
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJbTaTOB, BEIBOJOB M 00OOIIEHHUH;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh
MIPEATONIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c
uHopmanmnen

- BBIIBIIATH JeQUIUTH WHPOPMALUU, TaHHBIX, HEOOXOAWMBIX I
OTBETa Ha BOIPOC U JJIsl PEeLIEHUs 3aauu;

- BbIOMpaTh UWHPOPMALMIO U3 HCTOYHUKOB pA3IUYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh u UHTEPIPETUPOBATH
MH(OPMAIIMIO PA3INYHBIX BUAOB U (POPM IpeCTaBICHHUS;

- CTPYKTypHUpOBaThb HH(OpMalHIO, MPEACTABIATh €€ B pa3IMYHBIX
(dbopmax, HIUTIOCTPUPOBATH TPaPHUUECKH;

- OUEHUBaTh HAAEKHOCTh HHGOpPMALMKM MO  CAMOCTOSATEIHHO
c(OPMYIHPOBAHHBIM KPUTEPUSIM.

2. YHuBepcajibHble KOMMYHUKATHBHbIE 1€HCTBUS

Oo0menne

‘- BOCIIPUHUMATh U (I)OpMyJIHpOBaTL CYKACHUA B COOTBCTCTBUU C




YCIOBUSIMU U LEISIMU OOIIEHMs], SICHO, TOYHO, TPaMOTHO BBIPAXaThb
CBOIO TOUKY 3peHus B YCTHBIX
Y MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a/1ayH,
KOMMEHTHUPOBATh NIOJy4YEHHBIN PE3yiIbTarT;

- B XoJie 00CYXJIeHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOn
TEMBI, IPOOJIEMBI, PEILIAEMON 3a/1auM, BHICKA3bIBATh UJECH, HALCJIICHHbIE
Ha TIOUCK pEIICHHUS, COIMOCTABIATH CBOM CYXKIEHHUS C CYXICHHUSIMHU
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

ayJIUTOPUH.
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 IITYPMBD» W WHBIC), BBHITIOJHSATH CBOIO 4YacTh
paboThl M KOOPAMHUPOBATH CBOU JEHUCTBUS C JPYTHMMH YJICHAMH
KOMaH/Ibl, OIICHWBATh KAYeCTBO CBOETO BKJAJa B OONIMHA MPOIYKT TIO
KpuTepusiM, cHOpMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. YHuBepcajibHble peryJsiTHBHbIE 1eliCTBUS

Camoopranm3anusi | - COCTaBJIATH IUIaH, AITOPUTM PELIEHUS 3a4a4H,

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

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

CaMOKOHTPOJIB - BIIaJIeTh HAaBBIKAMM [103HABATEJIbHOM pe(IeKCHUH Kak OCO3HaHMS
COBEpIIAEMbIX JIEHCTBUIN M MBICIUTEIbHBIX MPOIIECCOB, X PE3YJIbTATOB,
BIAJETh CHOCcO0aMM CaMOIPOBEPKH, CaMOKOHTpOJIL Ipolecca MU
pe3yJibTaTa pelleHsl MaTeMaTUYeCKON 3a/1a4H;

- MpeABHUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPU pEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa 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.

IIpeameTHBIX

1) cB0OOIHO OIEpUpPOBaTh MOHATUSMH: PAMOHAIBLHOE YUCIO, OECKOHEYHAsl MepUOIyYecKast
Ipo0Ob, MPOLEHTHI, UPPALMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHAIBHBIX M JEHCTBUTEIBHBIX
qHcel, MOAYJb JEHCTBUTENBHOTO YHCIA; MPUMEHATh JIpoOM M TMPOLEHTH I pelIeHHs
NPUKIAJHBIX 33/Ja4 W3 pPA3IMYHBIX OTpaciel 3HaHUNW U pealbHOW >KU3HU; MPUMEHSThH
npuONIMKEHHBIE BBIYMCICHUSA, TMpaBUJIA OKPYIJICHHS, TPHUKUAKY W OLEHKY pe3yibTara
BBIUMCIICHUM; CBOOOJHO ONEpUpPOBATh IMMOHSATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM,
UCMOJb30BaTh MOIXOASNIYI0 (OpMY 3amUCH JACUCTBUTEIbHBIX YHCEN JJIsi  PELICHHS
MPaKTUYECKUX 3a/Jad U TMPEACTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATh TMOHATHEM:
apu(pMeTHYECKUI KOPeHb HATYPaIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C
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pallMOHANBHBIM IOKa3aTeleM; CBOOOJHO ONEpUPOBaTh MOHATUSAMM: Jorapudm ducna,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YKMCJIOBOIO apryMEHTa; ONEpPHpOBATh HMOHATUSAMH: APKCHUHYC,
aApPKKOCHHYC M apKTaHI'€HC YMCIOBOT'O apryMeEHTa.

2) cBOOOIHO ONEPUPOBATh MOHSATUSIMU: TOXKACCTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHUS U YpPAaBHEHUS-CIIECJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPHUMEHATH pa3IMyYHbIC
METO/bl PEIICHUs] palMOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX YPaBHEHHH, MPUMEHSITh METOJ
MHTEPBAJIOB I PEIICHHUs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHSATUSIMU: MHOTOWIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIEH C LIeIbIMU KO3(ppULMeHTaMn, KOPHU MHOTOWIEHA, IPUMEHSATh
JIeJICHHE MHOIOWIEHAa Ha MHOTIOWIEH C OCTaTkoMm, Teopemy be3dy um teopemy Buera s
pemieHust 3ajxad;  CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpULa, ONPEAENIUTENb MATpUlbl 2 X2 MU €ro IeoOMETPUYECKUM CMBICH, HCIO0JIb30BATh
CBOWCTBA ONpeAeauTess 2 X 2 JUlsl BBIUMCIEHUS €ro 3HAYEHUs!, IPUMEHATh ONPEeAETUTENH I
pELIEHNs] CUCTEMBl JIMHEWHBIX YpPaBHEHUH, MOJAEIUPOBATh PEAJIbHbIE CUTYAllUd C ITOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHMH, MCCIE0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpHUI] U
ONPEACINUTENECH, HWHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsl NpeoOpa3oBaHMsl BBIPAKEHWH; BBINOJIHATH MPeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEPKAIMX CTENEHU C pallOHAJIbHBIM IOKa3aTesIeM; UCIIOJIb30BaTh
CBOWCTBa JOorapupMoB Ui NpeoOpa3oBaHMs JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIEPHUPOBATH MOHIATUSMH: HPPALMOHAILHBIC, TOKAa3aTeIbHbIE U JIOTApU(MUUECKUE YPABHEHHUS,
HaXO/UTh MX PEIIEHUs C MOMOIIbI0 PAaBHOCUJIBHBIX IEPEXOJ0B WM OCYIIECTBIISIS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYIBl JUIS TNPeoOpa3OBaHHS
TPUTOHOMETPUUECKUX BBIPAKEHMI; CBOOOJIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE
ypaBHEHHE, MPHUMEHATh HeoOXomumble (OPMYIBl Ui  pEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHHH; MOJAEIMPOBATh pEajbHbIC CUTYallUd Ha S3bIKE anreopsl,
COCTaBJISTh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBMIO 3a/Jayd, HCCIENI0BaTh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM afmapara ajireOpbl.

3) cBOOOAHO ONMEpUPOBATh MOHATHAMHU: (DYHKIHUS, CHOCOOBI 3amaHus (GYHKIHH, B3aHMHO
oOpaTHble (YHKLUUHU, KOMIO3MLUSA (GYHKUMH, rpaduk (QYHKIMH, BBIIOIHATH 3JIEMEHTApHbIE
npeoOpa3oBanus rpadukoB (QYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUAMU: 00JIacTh
ONpeNieJIeHUs W MHOXKECTBO  3HaueHUM  (QyHKUMH, HyId (QYHKIOUH, T[POMEXKYTKH
3HAKOIMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBAaTh MOHATHUAMU: YETHBIE M HEYETHbIE (DYHKIINH,
nepuosndeckue (QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI
dbyHkuMu, HanOoNbIIEE M HAWMMEHbINEe 3HAaYeHUE (YHKIMM HAa TMPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBATH MOHATHAMM: CTENEHHas PYHKLUSA C HATypaJIbHBIM U II€JIbIM ITOKa3aTesieM, rpaduk
CTENIEHHON (DYHKIIMU C HATypaJIbHBIM M IIEJIbIM MOKa3aTeseM, rpa@uK KOpHS N-OM CTETEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypallbHBIM II0Ka3aTeleM; OIEepPUpPOBATh MOHATHIMMU:
JUHeHas, KBaJgpaThUyHas U JApoOHO-TMHEHHass (YHKUMU, BBIIOJIHATE 3JIEMEHTApHOE
UCCIIeIOBAaHHE M  TOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH HOHATHUSIMHU:
MoKasareibHasi U Jorapupmuyeckas QyHKIMHM, UX CBOMCTBA M TpaduKH, HCHOIb30BaTh HUX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKas
OKPY)XHOCTb,  OIpENEJICHHEe TPUTOHOMETPUUECKUX  (QYHKIHMM YHUCIOBOrO  apryMeHTa;
UCMOJb30BaTh TpaduKku (GYHKIMHA JUIS HCCIEAOBAaHUS IMPOLECCOB M 3aBUCUMOCTEH NpU
pelleHnr 3a7a4d U3 JIPYruxX y4eOHBIX MPEIMETOB U pealbHOM KU3HM, BBIpaXaThb (opMyliaMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

4) cBOOOTHO ONEPHPOBATH MOHATHIAMHU: apuPMeTHUYecKas W TEeOMETpUYECKas MpPOrpeccus,
06ecKkoHeuHO yObIBaroIasi TeOMETpUYecKast MPOrpeccHs, TMHEHHBINH 1 SKCIIOHEHIIUAIBHBIA POCT,
(dbopMyIa CIOKHBIX IPOIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOTPECCUn
JUISL pelIeHns peabHBIX 3a]ad MPUKIAIHOTO XapaKTepa; CBOOOAHO ONEpUPOBATH MOHATHIMMU:
MIOCJIEZI0BATEIBHOCTh, CIOCOOBI 3aJJaHUsl MOCIE10BAaTeIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHbBIE
IIOCJIEZI0BATEIBLHOCTH, IOHUMATh OCHOBBI 3apOKICHHSI MaTEMaTHUECKOTO aHAJIN3a KaK aHaIu3a
OECKOHEYHO MaJbIX; CBOOOJHO OINEPUPOBATH MOHSATUSMU: HENpPEpbIBHbIE (DYHKUIMU, TOUYKHU
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paspeiBa Tpaduka (QyHKIUH, acCUMITOTHI Tpaduka (QYHKIMHA; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIIMS, HEMPEPbIBHAS Ha OTPE3KE, MPUMEHATh CBOMCTBA HENMPEPHIBHBIX (HYHKIIMNA
JUIS pelleHus 3a/ady; CBOOOJHO ONEpPUPOBATh MOHSTHUSAMM: IMEpBas U BTOpas IMPOU3BOJHBIC
¢byHKIMHU, KacaTenbHas K TpapuKy (GyHKIMK; BEIYUCIATH TPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3UIMM JBYX (YHKIMI, 3HATh MPOU3BOAHBIC SJIEMEHTAPHBIX (QYHKIU;
MCIOJIb30BATh TEOMETPUUYECKHUI U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

5) cBOOOAHO OmEpUpOBaTh IMOHSATHUAMH: MHOXECTBO, OIEPAallMH HaJ MHOXXECTBAMH,
HCII0JIb30BaTh TEOPETHMKO-MHOKECTBEHHBIM ammapar il ONMCAHUS PEAIbHBIX MPOLECCOB U
SBJIIGHUW, TpU pELIeHUM 3a7ad U3 JPYTUX Yy4eOHbIX IMPEAMETOB; CBOOOTHO ONEPUPOBATH
MOHATUSIMU: OIIpPENEICHUE, TEOopeMa, YpPaBHEHHUE-CIEACTBUE, CBOMCTBO MaTeMaTHYECKOIO
00BEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONIEPUPOBATh MOHITUSMH: HATYPAILHOE H LIEJIOC YHUCIIO, MHOYKECTBA HATypaJIbHBIX
U LEJIBIX YUCEI, UCIIOIb30BaTh NMpu3Haku aeaumocty nenbix yncen, HOJ u HOK naTtypanbHbIX
qHCeN A PeUIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKinza; cBOOOIHO ONEpUpoBaTh NOHATHEM
OCTaTKa M0 MOJAYJIO, 3alUChIBaTh HATypaJbHbIC YHCIIA B PA3JIMUYHBIX MO3ULIUOHHBIX CHCTEMAX
CUMCJICHHS; CBOOOJHO OIEpPUpPOBaTh MOHIATUAMU: KOMIUIEKCHOE 4YHCIO W MHOXECTBO
KOMIUICKCHBIX ~ YHCEN, MpPeJICTaBIsITh KOMIUIEKCHbIE 4YHCla B  anreOpandyeckoi u
TPUTOHOMETPHUECKOW (hopMe, BHINOIHATH apru(METHUIECKUE ONEepaluy ¢ HUMUA U U300pakaTh
Ha KOOPJIMHATHOM MJIOCKOCTH.

7) cBO0OO/IHO OIIEpUPOBATh MOHSTUSIMHU: UppaLMOHAJIbHBIE, [IOKa3aTelbHbIE
U Jorapu(MUYECKUE HEPABEHCTBA, HAXOAUTh MX PELIEHUS C TMOMOIIBI0 PAaBHOCHIBHBIX
[IEPEXO0/I0B; OCYLIECTBJIATh OTOOpP KOPHEW NpHU PELIEHUU TPUTOHOMETPUYECKOTO YpPaBHEHUS;
CBOOOJIHO  OMEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IMPUMEHSITh
HeoO0XoauMbIe (HOPMYJIIBI JJISi PEUICHUST OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;
cBOOOZHO  ONepUpOBaTh  MOHATUSMHU:  CHCTeMa U COBOKYMHOCTh  ypaBHEHUH
1 HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBUSI, HAXOAUTh PELIEHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHANBHBIX, HUPPALMOHAIBHBIX, MOKAa3aTeNbHBIX M JOrapu(MHUUECKUX
YpaBHEHUH U HEPaBEHCTB; pellaTh palMOHAIbHbIE, HpPpalMOHAJIbHBIE, IOKa3aTelIbHbIE,
norapupMUUEcKue 1 TPUTOHOMETPUYECKHE YPaBHEHNS U HEPABEHCTBA, COJIEprKaIlie MOTYIH U
napaMeTpbl; NPUMEHATh TpapuuyecKre METOJbl JIi PEUIeHHs] YpaBHEHUH M HEPaBEHCTB,
a TaKXke 3aJjady C IapaMeTpamMM; MOJEIUPOBaTh peajbHbIE CUTYyallMM Ha s3bIKE aireOphl,
COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHCTEMBl IO YCJIOBHIO 3a/ayH,
UCCIIeI0BaTh OCTPOSHHBIE MOJIEH C UCIIOIb30BAaHUEM almapara aireopbl, HHTEPIPETUPOBATh
ITOJTyYEHHBIN pe3yJIbTar.

8) crpouth rpadukud KOMMO3UIMH (YHKIHMHA C MOMOIIBI BIIEMEHTAPHOTO HCCIICNOBaHHS U
CBOMCTB KOMIIO3MIIMM JIBYX (YHKIMI; CTPOUTh T'€OMETpUUYECKHE 00pa3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJMHATHOM IJIOCKOCTH; CBOOOJHO ONEpUPOBaTh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKIMI; MPUMEHATh (PYHKIMU AJII MOJEIMPOBAHUS U UCCIIECIOBAHUS
pEaJIbHBIX MTPOLIECCOB.

9) wuchnonab30BaTh MPOM3BOAHYIO IS HCCICNOBaHUS (DYHKIMHM HAa MOHOTOHHOCTb
U HKCTPEMYMBI; HAXOJIUTh HauOOJbIlIee M HaMMEHbIIee 3HaYeHUs (PYHKIMM HENpephIBHOM Ha
OTpe3Ke; UCMOIb30BaTh IPOU3BOJHYIO JIUISl HAXOXKACHUS HAMITYUIIET0 pelIeHHs B IPUKIIAIHbIX,
B TOM 4YHCJIE€ COLMAIBbHO-DKOHOMMYECKHX, 3aJadax, A ONPEEIIEHNUs CKOPOCTU U YCKOPEHUs
mpouecca, 3agaHHoro ¢opMmynoil wiu rpadukoM; CBOOOJHO ONEPUPOBATH MOHSITHUIMHU:
nepBooOpasHasi, ONpeaesIEHHBIN UHTErpall, HaXOAUTh MEPBOOOPA3HBIE HIEMEHTAPHBIX (PYHKIIHIA
1 BBIUKCIATH UHTErpai 1o popmyne Hprorona—JIeltOHMIIa; HAXOIUTh TUIOIMIAIU TUIOCKUX QUTYp
U O0BEMBI TEN C TMOMOINBIO HMHTErpaja; HWMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJIETUPOBAaHUU Ha TpUMEpe CcocTaBleHUs AuQQepeHInanbHbIX YpPaBHEHMI; peliarhb
NPUKIIAJHbIE 33/1a4M, B TOM YHCJIE COLMATbHO-3KOHOMHUYECKOTO M (PM3NYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTHYECKOro aHaIn3a.

10) cBoOOAHO OmEPUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPEOMETPUHU NPU PELICHUH 33134 H
MIPOBEJICHUN MaTEeMAaTUYECKUX PACCYKICHHI; IPUMEHSATh aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS




10

U3 HUX NPH PELICHUHM T'€OMETPUUYECKUX 33a7ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpsMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHSATHUAMH, CBA3AHHBIMU C yIJIaMU B IPOCTPAHCTBE:
MEXIy NPSMBIMH B NPOCTPAHCTBE, MEXKIY NPSMOH M IUIOCKOCTHIO; CBOOOJHO ONEpUPOBATH
MOHATUSIMH, CBA3aHHBIMH C MHOIOIPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/JIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, TOHpaMHUAa, NPSIMOYTOJbHBIM  mapamienenunen,  Kyo);
KJaccu(uuupoBaTh MHOTOTPaHHUKH, BbIOMpass OCHOBaHMS IS Kiaccu(UKaLUU; CBOOOIHO
OIIEPUPOBATH NOHATHSAMH, CB3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATD
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IMPOEKTUPOBaHUE (GUIYp Ha IIOCKOCTb,
BBIMOJIHATE M300pakeHHst (Uryp Ha TUIOCKOCTH; CTPOHMTH CEUYEHHS MHOTOTPAaHHHKOB
pa3IUYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOI'PaHHHUKOB (IIpU3Ma, NUPaMUJAA), T€OMETPUUYECKUX Tel C IMPUMEHEHUEM (QOopMyII;
CBOOOJHO  ONEpUPOBaTh MOHATHSAMH: CHMMETPUS B  TIPOCTPAHCTBE, IIGHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
OIEPHUPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B IPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HAJ BEKTOpaMM; pellaTh 3aJjauyd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAXOXJICHUE T'€OMETPUYECKUX BEIMYWH, MPHUMEHSS H3BECTHBIE METOABI TPHU
pelIeHNH MaTeMaTUYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTHU; NPUMEHSATh
MPOCTEUIINE MPOTPAMMHBIE CPEICTBA W AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ay; W3BJIEKaTh, MPEOOpPa3OBbIBATE U HMHTEPIPETUPOBATH
MH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX; IPUMEHSATHh IOJY4YEHHbIE 3HAHMsS Ha IpaKTUKe: CPaBHUBATh U aHAIM3MPOBATH
peanbHBIE CHUTYallMH, TPHUMEHSATh HW3YYEHHBIC TMOHATHUS B TIPOLECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQPOPMYJIMPOBAHHOW NpOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTyalluu
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATUH W TeopeM, ammapara aiareOpbl, penlath MPaKTUUYECKUe 3aJaud, CBA3aHHBIE C
HaXOXXJICHHEM T'eOMETPUYECKUX BEJIMYUH, WMETh NPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOODHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMH C HMJIMHAPHYCCKON, KOHHMYECKOH |
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJYYEHMS; ONEPUPOBATH MOHATUSIMH,
CBS3aHHBIMHU C T€JaMM BpallleHUs: LMJIUHAPOM, KOHYCOM, cepoil M IapoMm; pacrno3HaBaTh
Tena BpalleHus (UMIMHApP, KOHYC, cepa M IIap) U OOBACHATH CIIOCOOBI MOJYYEHHs Tel
BpallleHUs; KJIaccu(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE CPepbl M IUIOCKOCTH; BBIYUCISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, 00BEMBI U IJIOIAIN TOBEPXHOCTEH
MHOTOTPAaHHUKOB W TEJI BPAICHHSI, TEOMETPUIECKUX TEJ C MpUMEHEeHHEeM (HopMyi; cBOOOIHO
OINEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C KOMOMHALMSAMH TeJNl BpallleHUs] 1 MHOTOI'PaHHUKOB:
MHOTOTpaHHHUK, BIUCAHHBbIA B cdepy U ONHUCAaHHBIM OKolo cdepbl, cdepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJO BpallleHHs; BBIYUCIATH COOTHOIIEHUS MEXIY IUIOMIASIMU
MOBEpPXHOCTEH U O00bEMaMU TMOAOOHBIX Tes; M300pakaTh HU3y4daemble (UIYpHI, BBITOIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEYCHUsS TeJl BpAIlleHWs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax
Y PHCYHKax; CBOOOIHO ONIEPUPOBATH MOHSITHEM BEKTOP B MMPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/l BEKTOpPaMH; 3aJaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJIMHAT; pelaTh
TeOMETPHYUECKHUE 3a/1a4H Ha BEIYUCIICHUE YTIIOB MEXKIY MPSIMBIMH H IJIOCKOCTSIMHU, BEIYUCIICHHUE
paccTOsIHUKH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TPH PEIIeHUH; CBOOOJHO OIEPHPOBATH TMOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIMOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAIleHHs TP TTapaJUIeTbHOM MEpeHoCce, IEHTPATbHON CUMMETPHH, 3epPKATbHOW CHUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOil, peoOpa3oBaHus M0100US; CTPOUTH CEUEHUS] MHOTOTPaHHUKOB
1 TeJl BpallleHUs: CeYeHUs IMIIMHpa (MapaieIbHO U NEPIEeHIUKYISIPHO OCH), CEYEHHs KOHYCa




11

(mapayuieIbHOE OCHOBAHMIO M IIPOXOAAIIEE uYepe3 BEpLIMHY), CEYEHHs IIapa; HCIOJb30BaTh
METOABI IIOCTPOCHUSI CECYEHMI: METOJ CIIE0B, METOJ BHYTPEHHErO NPOEKTHUPOBAHUS, METOJ
IIEPEHOCa CEeKYIIEeW IUIOCKOCTH; JOKa3blBaThb TI'€OMETPUYECKUE YTBEPKACHUS;, INPUMEHSITH
reoMeTpuueckue (akThl I pEIIeHUs CTEPEOMETPHUYECKUX 334ad, MPEANoIararoiux
HECKOJIbKO ILIaroB PELICHMs, €CJIM YCIOBMs NPUMEHEHUS 3aJjaHbl B BHOW M HEABHOM (opme;
pemiatb 3aJa4d  Ha  JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUHM M HAXO0XKJICHHE
FEOMETPUYECKUX  BEIMYMH; I[PUMEHATh INPOrpaMMHBIE  CPEACTBA M JJICKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBbl IIPU PELIEHUU CTEPEOMETPUUECKUX 3a4ay; IPUMEHSTH
IIOJIyYCHHBbIE 3HAHUS Ha IPAaKTUKE: CPAaBHMUBATh, AHAJIU3UPOBATH M OLIEHUBATH pEaJbHbIC
CUTYyalluH, IPUMEHATh U3yYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIUPOBAHHOM MPOOIEMBI, MOJICINPOBATh PEAIbHBIE CUTYAIMH HA S3bIKE
TE€OMETPHUH, UCCIIE0BATh ITIOCTPOECHHBIE MOJEIH C UCIIOIb30BAHUEM N€OMETPUUECKUX ITOHATUN
U TeopeM, ammapara ajareOphl, pelaTth NPaKTUYEeCKHUE 3a7ayM, CBA3aHHBIE C HAaXOXJIECHUEM
rE€OMETPUUYECKUX BEJIMYMH; UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS I€OMETPUU
KaK COCTaBHOW 4acTH (pyHAaMeHTa pa3BUTHsI TEXHOJIOTHUI.

12) cBOOOAHO oOmEpuUpoBaTh MOHATUSAMH: Tpad, IMIOCKUE Tpad, CBsI3HBIA Tpad, MmyTh
B rpade, Lenb, LUKI, AEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIYYaWHOIO SKCHEPUMEHTA;
CBOOOJITHO OIEpPUPOBATh MOHATHUSAMU: CIy4aWHBINA SKCIIEPUMEHT (OIBIT), ClydyailHOe COOBITHE,
3JIEMEHTAapHOE cllyyailHoe COObITHE (3JIEMEHTApHBIA HMCXOJ) CIy4alHOTO OIbITA, HAXOIUThb
BEPOSITHOCTH COOBITHI B OIBITaX C PAaBHOBO3MOXKHBIMH JIIEMEHTAPHBIMH COOBITHSIMU;
HaxoAuTh U (OPMYIUPOBATH COOBITHS: IepeceueHue, OObEJUHEHUE IaHHBIX COOBITHIA,
COOBITHE, TPOTHBOMOJIOXKHOE TAaHHOMY, HCIIOJIB30BaTh AUArpaMMbl Jiiepa, KOOPAWHATHYIO
OpSMYyI0 Ul pELIeHHs 3a/ad, I0Jb30BaThCsd (QOPMYJION CIIOKEHHUs BepoATHOCTEH Juis
BEPOATHOCTEM JIBYX M TpeX CIydyalHBIX COOBITHI; ONEpUpOBaTh MOHITUSIMH: YCIOBHas
BEPOSTHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMBIC COOBITUS, JEPEBO CIIy4aifHOro
HKCIEPUMEHTa, HaXOIUTh BEPOSTHOCTH COOBITHI C IOMOMIBIO TPaBWJIa YMHOXKEHUS, JEpeBa
Clly4yailHOro OIbITa, MCHOJb30BaTh (HOpMyy IOJHOM BeposTHOCTH, (Gopmyny baiieca mpu
pelIeHnr 3a/ay, OINpeAeNsTh HE3aBHUCHUMOCTh COOBITMH MO (opMmyrne M N0 OpraHu3aluu
CIly4yailHOro SKCIEPUMEHTa; NPUMEHATh M3y4eHHble KOMOMHATOpHBIE (QOPMYINBI  AJs
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITUH CIy4allHOTO OMbITA, PELICHUS
3aja4d 10 TEOPUU BEPOATHOCTEH; CBOOOIHO ONEpUpOBaTh MOHATUSAMH: OMHAPHBIM CITydaiHbIH
OMBIT (MCTIBITAHUE), YCIIEX U HEyJaua, He3aBUCUMbIE UCIIBITAHUSI, CEpUSl UCIIBITAHUNA, HAXOIUTh
BEPOSITHOCTH COOBITHM: B CEpUM HCHBITAHMHA [0 TEpPBOro YClexa, B CEpUU HCHBITAaHUN
bepnynnu, B ombITe, CBS3aHHOM CO CIIy4allHBIM BBIOOPOM K3 KOHEYHOH COBOKYIHOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CllydailHas BeJIMYHMHA, paclpellelIeHue BEpOsSTHOCTEM,
uarpamma pacrpejaeneHusi, OMHapHas ciaydaiiHas BeJIMYrMHa, FeOMETpUUecKoe, OMHOMUAIbHOE
pacrpeneeHue.

13) onepupoBaTh TOHSATHSAMHU: COBMECTHOE pACHpE/ICICHUE JBYX CIIyYailHbIX BEJIWYHH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO paclpeieieHus JABYX CIydalHbIX BEJIMYUH JUIs
BBIJICJICHUS PACIPEICIICHUS KAKIO0M BEIMYMHBI, OINPEIACICHUS HE3aBUCUMOCTH CIIy4ailHBIX
BEJIMYMH;, CBOOOJHO ONEpUPOBATh MOHATUEM MATEMAaTUYECKOrO OXHJIAHUS CIydalHOM
BEJIMYMHBI (pacnpe/ienieHns ), IPUMEHSTh CBOMCTBa MaTEMaTHUYECKOTO OXKHIaHUS MPU PEIICHUN
3aja4, BBIYUCIATH MaTeMaTHYECKOEe OXHJaHHEe OWHOMUAIBHOTO M TE€OMETPUYECKOIO
pacnpesiesieHnii; cBOOOIHO ONEpUpPOBATH MOHATHUSMHU: TUCHEPCHS, CTaHAAPTHOE OTKIOHEHHE
CIIy4alHOM  BEIIMYUHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOW  BEIMYMHBI
(pactpenenenus) MpU peIIeHUU 3a/ay, BBIUMCIATh JUCHEPCUI0 M CTaHIAPTHOE OTKJIOHEHHUE
TE€OMETPUYECKOT0 U OMHOMHAIBHOTO  PACHpeleNieHHH;  BBIYMCISATH  BBIOOPOYHBIE
XapaKTepUCTUKU 10 JaHHOW BBIOOpPKE U OIEHUBATh XapaKTEPUCTHKU TIE€HEpabHOM
COBOKYITHOCTHU JIAaHHBIX MO BEIOOPOUYHBIM XapakTepucTukam. OLEeHUBATh BEPOSTHOCTH COOBITUI
U TpOBEpATh  MPOCTEHIINE  CTAaTUCTUYECKUE  THIOTE3bl, TOJb3YSICh  H3YYEHHBIMU
pacupeneeHUsIMHU.
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1.4. Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBbI YUeOHOI0 NpeaMeTa:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuaromierocs 324 yaca, B TOM YHCIIC:

IJISE OYHOM (pOPMBI 00yUEeHMS:
00s13aTeIHPHON ayAUTOPHOM Yy4eOHOM HArpy3ku oOydaromierocs: 318 yacos;

KOHCYJIbTallK 6 4acoB.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI 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 4ucIe:
OCHOBHOE CO/IepsKaHMe
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 TemaTu4ecKuil IJIaH U coep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 OYHOM (hOpMBI 00YUICHUS

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia NPAKTHYECKHe 3aHATHA, Oo0bem
pa3fiesioB U TeM CaMOCTOAATeIbHAsI padoTa 00y4Yalouuxcs 4acoB
1 2 3
1 cemectp 94/42
Paznen 1. Uncia u Boruucienusi. MHo:KecTBA.
Tema 1 Conep:xanue y4eGHOro MaTepuajia 8/2
Pa3Burue 1 | 1.Llenbie u paunonansHBIE yncia. JlericTButenpHbie yncina. [Ipubmmkennsie Berancienus. [[pudmmkenHoe 3HaUeHne
IOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.Kommiekcubie uncna. TpuronoMmerpudeckas Gpopma 3amucu 4ucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Pasznen 2. ®yHkuuu u rpaduku
Tema 2 Copep:xkaHue y4eGHOro MaTepuaJia 8/4
DOyHKIMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganus GyHKimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMU. 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.IIpeobpaszoBanue rpaguxoB GyHKIMA. Buabl mpeoOpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpadKOB QYHKITHIDY 2
11 | ITIpodeccuoHaTHHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TIOMOIIBIO TPapHKOB (PYHKIHUH
Pa3nes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Coaep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamiarensHoe npuxenue. TPUrOHOMETPUYECKAsk OKPYIKHOCTh 2
ckue BbIpakenus | 13 | 2.CuHyc, KOCMHYC, TAHT'€HC M KOTaHTe€HC 4nciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnd. CuHyC, KOCHHYC U TAHTE€HC CyMMBI M Pa3HOCTH ABYX yri10B. CHHYC U KOCHHYC JIBOHOTO 2
yraa. PopMyITbl TOJIOBUHHOTO YTIIA.
16 | 5.1Ipeobpa3oBanus CyMMBI TPUTOHOMETPHUYECKUX (DYHKIUH B MIPOU3BE/ICHNE U TPOU3BEICHHS B CyMMy. BripaskeHue 2
TPUTOHOMETPUYECKUX (YHKLMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYITBI TPUTOHOMETPUIY 2
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18 | 7.IIpeobpazoBaHmsI MPOCTEHITNX TPUTOHOMETPHICCKIX BEIPAKCHUH. 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.Mcnionp30BaHue CBOWCTB TPUTOHOMETPUIECKUX (GYHKIUHI B MPOQecCHOHANBHBIX 3aadax.
Tema 5 Coaep:xanue y4eOHOro MaTepuajia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiiue TPUrOHOMETPUYECKUE YPABHEHUS. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUI. 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 TpUTOHOMETPHUYECKHUX YPaBHEHHH M HEPAaBEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWCTB (DYHKIIUH. 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. IlpakTuueckas padora Ne 11 «Ceuenusi. 3agaun Ha IOCTPOCSHUE CEUSHHI. 2
Tema 7 Copep:kanue y4eOHOro MaTepuaia 12/8
Ipsimble 1 36 | S.IlapamienbHOCTh MPSAMBIX 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 NPSIMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEPIECHAMKYISAPAX. 2
41 | 10.ITlpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHIUKYISIPAX». 2
42 | 11. iByrpannsiii yrou. [lepneHaAnKYIIpPHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTuueckasn padora Ne 14 «[lepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
44 | 13. T'eomeTpruuecKue Mpeodpa3oBaHusI 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 yuedHOr0 MaTepHajia 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 KoOpauHAT B TpocTpaHCcTBe. [IpssMoyTonpHas cucteMa KOOpAWHAT B IPOCTPAHCTBE. 2
50 | 5. Metox koopauHAT B ipocTpaHcTBe. KoopanHaTe BekTopa. CBA3h MKy KOOPIUHATAMA 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 TIIOCKOCTh. BrauciieHue pacCTOsSHUN 1 TUTOIIAeH Ha TUIOCKOCTH.
KonndecTBeHHBIE pacyeThI».
Pa3nea 6. KopHu, crenenn u jorapugmsl.

Tema 9 Copep:xkaHue yueGHOro MaTepuaJia 12/4
Kopuu n 54 | 1.Kopau u crenenu. KopHu 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. UppaunonasbHble ypaBHEHHs 1 HEPABCHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «VppainmoHalibHble YpaBHEHHsI M HEPABEHCTBAY 2
60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanus paioHaIBHBIX, HPPAMOHAIBHBIX, 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 «Iloka3arenbHble YPaBHCHHS U HEPABEHCTBA 2
68 | 15.KonrponbHas pabota «Hroru 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. Jlorapudgmudeckne ypaBHEHHS U HEPABEHCTBA 2
76 | 24.Cuctemsl torapu(pMUUECKUX YPaBHEHUH 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.IIpusma. [Tapannenenumesn 2
Tema 12 81 3. Tlupamua. Buabl mupamu. 2
MHOrorpaHHHK 82 4. IpakTuyeckasi padora Ne 24 «[lnomiaab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B npoctpancTBe. CuMMETpHs B KyOe, napajuiesienuneae, Npu3mMe, IupamMmuje. 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 MaTepuaJa 8/2
Tena BpameHust 87 | 9.1lunuuap, nMIMHAPUYECKas MOBEpXHOCTh. [1101maap NOBEpXHOCTH HUIMHPA. 2
88 10. Konyc, koHn4eckas moBepxHocTb. [110111a/1p TOBEPXHOCTH 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 CBOHCTBA 00BEMOB Tel.OOBEM NPAMOYTOIBHOTO NapaslleenuIea, IPU3MBbI, 2
MUIHH]IPA.
93 | 15. IlpakTuuyeckas padora Ne 28 «O0bEM NPAMOYTOIBHOTO HapaslIeIeUIeaa, IPU3MbI, IUITHHIPA» 2
94 | 16. O6beM nupamMHIBI M KOHYCA. 2
95 | 17. Pemenwne 3ama4 mo teme «O0BEM MUpaMuabl 1 KOHyCay 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 M TeJl BPAIICHUsI B IPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJadaxy.
Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A
Tema 15 Copep:xaHue y4eOHOT0 MaTepuaJia 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 IPONU3BOAHON PYHKIMH, €€ TEOMETPUYECCKHI U U3MYECKHIi CMBICI. 2
105 | 5. IIpasuna nuddepenmmpoBanus. Tabnuna nponsBoaseix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
106 | 6. lIpakTHyeckas padora Ne 34«/IuddhepennrpoBanue BIpaKEHUI 2
107 | 7.'eoMeTpHUeCcKUi W PU3HUYECKHIA CMBICI IIPOU3BOIHON 2
108 | ITpodeccHOHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 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 | ITpodeccnoOHATBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
14. Ilpakrtuuyeckasi padora Ne 38 «HaxoxkneHue ONTHMAaNbHOrO pe3yibTaTa C IOMOLIBIO IMPOU3BOJHOH 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. llpakTuyeckast padora Ne 39 «CriocoObl HaX0kK/ICHHS HEOIPEIETEHHOIO MHTErpaiay 2
npUMeHeHHe 118 | 4. Onpenenennsiii uaTerpan. ®opmyna Herotona-Jleiibuuma. 2
119 | 5. BeluuceHus ONpPEEIeHHOTO HHTETpaa. 2
120 | 6.MIpakTyeckasi padora Ne 40 «BerurcieHUs ONPEaCICHHOTO0 HHTErpajiay 2
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121 | 7.'eomeTpuyeckuii cMbICT ompeneneHHoro narerpana. ®opmyna Heiotona - JleitOnuna. Pemenne 3agad 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.Tlonsitne MHOXecTBa. [TomMHOXkecTBO. Onepanuu ¢ MHOKECTBAMHU. 2
DJ1eMeHThI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpadoB 2.0nepanuy ¢ MHOXXECTBaMH. PellieHre NpuKIIaaHbIX 3a1ad
126 | 3.ITonstue rpacda. Ces3Hbli rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
127 | 4.TlpumenenHue TpadoB K pEIICHHIO 33729, 2
Tema 19 Copep:xaHue y4edOHOT0 MaTepuaJia 8/2
Komounartopuk | 128 | 5.OCHOBHEIC IOHATHS KOMOMHATOPHKH. 3aJauy Ha MOACYET YHCIIA pa3sMELICHHH, IEPECTAHOBOK, COYECTAHUIA. 2
a u crarucTuka | 129 6.Pemenrie KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Cratucruyeckas o0paboTKa 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 mpodeccHOoHaNbHBIX 3aaadax. OTHOCHTENbHAs 4acTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
Cratuctryeckoe ornpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHasi 00OpabOTKa CTATHCTHYECKUX MJaHHBIX. ['paduueckoe WX mpejcraBieHue. 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
Pazgen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 Conep:xxaHue y4eOHOT0 MaTepuaJia 18/6
141 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PELLICHMSL. 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 Moaysst mmo onpeneneHuto. [lpocreiie ypaBHEHUS] 1 HEPABEHCTBA C MOYJIEM. 2
[IprMeHeHnEe paBHOCUIIBHBIX NIEPEXOI0B B ONIPEACIICHHBIX THIIAX YPAaBHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.I1pakTtuyeckas padora Ne 47 «llpocTeiinie ypaBHeHHS M HEPABEHCTBA C MOJYJIEM).
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 yueOHOT0 MaTepuasa 10/4
MaTepHaJa 153 | 1.IloBrOopeHue marepuasa (reoMeTpus) 2
154 | 2.JloBrOopenue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHUe OMOPHBIX 3HAHUIH 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

OcBoeHre y4eOHOTO MpeAMeTa MOXKET OBITh PEaTu30BaHO C MPUMEHEHHEM JJIEKTPOHHOTO OOYYEeHHMs, TUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHI B COOTBETCTBHH C [lonOXeHHeM O MPUMEHEHUHU SJIEKTPOHHOrO0 OOydYeHHs, JAUCTAHIIMOHHBIX OO0Pa30BATEIbHBIX TEXHOJOTHH MpH
peanu3anuu 00pa30BaTENbHBIX MpOrpaMMaM CpeIHero MnpodeccHOHAIBHOTO 00pa3oBaHUs, YTBEPKICHHOTO MpelceAaTesieM y4YeHOTO COBETa
OI'BOY BO «YI'TY».
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3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)

3.1. Tp66OBaHI/IH K MMHHMAJbHOMY MaTCPUHAIBHO-TEXHUYICCKOMY

o0ecre4yeHnIo0

Peanuzanus paboueil mporpaMMbl ydyeOHOTO MpenMera TpeOyeT Haaudus

y4eOHOro KabMHeTa MaTEeMaTHKHU.

OCHaIIIeHHOCTb yqeﬁnoro KaOuHeTAa: IMOCaTO9YHBbIC MCCTA IO KOJIMYCCTBY

06yan0H1ch51, pa6oqee MCCTO IIpCIIoaaBaATCIIA, OOCKa yq66Ha51, HarJsiIHbIC
HOCO6I/IH, I1aKaTbl, CTCHIBI, y‘le6HO-M€TOI[I/ILICCK8}I JOKYMCHTAaIHA.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,

JOTIOJTHUTEBHOM JINTEPATYPBI

° HNanasH, A. A. Maremaruka: yueOnuk / A.A. Hagasa. — 3-e¢ m3n.,
ucrip. U gon. — MockBa: MH®PA-M, 2023. — 544 c. — (Cpennee
npodeccuonansHoe o6OpazoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anektponHbiid. - URL: https://znanium.com/catalog/product/1891827

o HanasH, A. A. COopHUK 3a71a4 TI0 MaTeMaTuke: yueOHoe mocodue / A.
A. Jlamasa. — 3-e u3g. — MockBa: ®OPYM: UHOPA-M, 2021. — 352 ¢. —
(ITpodeccnonanpHoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr:
anexktponHbId. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Maremaruka: yuebnuk / H.C. FOxHo. — Mockaa:
NH®PA-M, 2023. — 204 ¢. — (Cpennee npodeccuoHalbHOEe 00pa3oBaHue).
— DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT: 3JCKTPOHHBIA.
- URL: https://znanium.com/catalog/product/1906092

° bapnymkun, B. B. MaremaTtuka. DJIeMEHThI BBICIIEH MaTEMAaTHUKU:
yueOHuk: B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. [Ipoko¢dbseB. — Mocksa:
KYPC: HUHO®PA-M, 2021. — 304 c. — (Cpennee mnpodeccuoHaIbHOE
obpazoBanme). — ISBN 978-5-906923-05-9. — Tekct: snexTpoHHBIA. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. MaremaTtuka. DJIeMEHTHI BBICIIEH MaTEMaTUKU:
yueOHuk: B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodseB. — Mocksa:
KYPC: HH®PA-M, 2022. — 368 c¢. — (Cpennee mnpodeccnoHaaIbHOE
obpazoBanue). — ISBN 978-5-906923-34-9. — Tekct: 251eKTpOHHBIN. — Peskum
nocryma: https://znanium.com/read?id=380017

o Marematuka: yudeOHoe mocobue / M. M. UYepueuos, H. Bb.
Kap6auunckas, E. C. Jlebenera, E. E. XaputronoBa; moa pepakuueit M. M.
YepueunoBa. — 3-¢ u3a. — MockBa: Poccuiickuii rocynapcTBEHHbIN

yHuBepcuteT npaBocyams, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Texkcr: amekTpoHHBINA // DIEKTPOHHBIA pecypc HUGPOBON 00pa3zoBaTEIHHON


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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cpeabl CIIO PROFob6pazoBaHnue: [caiiT]. — URL:
https://profspo.ru/books/122921

° Aonymnmuna, K. P. Marematuka: yuebnuk nius CIIO / K. P.
AOnynnmuna, P. I'. MyxamernunoBa. — CapatoB: [IpodobpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT: 27EKTPOHHBIN // DIECKTPOHHBIN
pecypc mudpooii obpaszoBarensHoit cpeasl CIIO PROFo6pa3oBanue: [caidr].
— URL: https://profspo.ru/books/99917

o umnoga, JI. 1. Matematuka: yue6Hoe nocodue / JI.W. Illunosa, A.E.
[umnos. — MockBa: UH®PA-M, 2020. — 238 c. — (Cpennee npodeccroHanbHoe
obpazoBanue). — ISBN 978-5-16-014561-7. — Tekct: 251eKTpOHHBIN. — Pexxum
nocryma: 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 OCBOCHUS 0011e00pa3oBaTebHON AUCIUIUIHMHBL B cooTBeTcTBHM ¢ 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 Tpydy, OCO3HaHHME LEHHOCTU
MacTepCcTBa, TPYI0JI00HE;

- HHTEpeC K Pa3IUYHBIM chepam
npodecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

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

- CaMOCTOSITEIIbHO bopMynupoBaTh "
aKTyaJlu3upoBaTh MpoOieMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH TNPU3HAK WIN
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
paccMaTpUBACMBbIX SBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JICATCIBHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IEJISIM, OICHUBATH
PHCKH TIOCIICICTBHI JICATCILHOCTH,

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, AaJrOPUTMAMHU pEIICHHS
3a7a4; yMmeHHe (OPMYIUPOBATH ONPEICIICHHs], AaKCHOMbBI U
TEOPEMBI, IPUMEHSTh HX, TIPOBOIUTH J0KA3aTEIbHBIC PACCYKICHUS
B XOJIC PELICHHS 33/1a4;

- yMeTh OICPUPOBATH MOHATUSIMHU: CTENCHb YHCIA, JIorapu(m
qucJia, YMEHUE BBITTOJIHATH BBIYHCIICHUEC 3HAYEHUH u
MpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH H JIoTapu(mami,
npeoOpa3oBaHus APOOHO-PAITMIOHATBHBIX BHIPAKEHHI;,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppanroHalIbHbIC, ITOKA3aTCJIbHBIC, CTCTICHHBIC, .]'IOl"apI/I(bMI/I‘{eCKI/Ie,
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

- yYMEThb ONEpPHPOBaTh TMOHITUAMHU: (YHKIUS, HENpPEepbIBHASL
(GyHKIMS,  TPOM3BOAHAs,  NEPBOOOpa3Hasi,  ONpEICICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJIHBIC  DIEMEHTAPHBIX
(YHKIWH, HCIONB3Yysl CIPAaBOYHBIE MaTepHaibl; HCCIENOBAaTh B
HpOCTeﬁmHX cirydasax Q)YHKIII/II/I Ha MOHOTOHHOCTb, HAXOIHUTH
HauOoNbpIINE ¥ HAWUMEHbIIWE 3HAueHHs (YHKIUH; CTPOUTH
rpagKd ~ MHOTOWICHOB €  WCIOJB30BaHHWEM  ammapara
MaTeMaTH4ecKOro aHalinW3a; NPUMEHSATh IPOM3BOAHYIO IIpU
pemieHMM  3aJad  Ha  JBIDKCHHE,  pemarh  NpPaKTHKO-
OpDHEHTHPOBAHHBIE 33/1aul  HAa HAWOOJbIINEe W HAWMCHBIINE
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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 IOJIyUYECHHBIE B XOJE PELICHUS
3aa4ud pe3yJbTaThl, KPUTUYECKH OLECHHBATH HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh H3MECHEHHE B
HOBBIX YCJIOBHSX;

-- YMETh MEPEHOCHTh 3HAHKS B MMO3HABATEIBHYIO H
NPaKTHYECKYIO 001aCTH JKU3HEACTEIbHOCTH;

- yMETb HHTETPUPOBATh 3HAHHMSA W3 Pa3HBIX
MPEeIMETHBIX 00JIacTei;

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

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

IIO3HABATEJIBHON U COLIMAIIBHOM IIPAKTUKE

3HAYEHMs, HA HaXO)KACHUE MYTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATh MOHATUSMH: palHOHAIbHAS (YHKIUS,
MoKasareibHas (YHKLHUA, cTeneHHast QYHKIHs, Jorapupmuueckas
(GyHKIMSA, TpUTOHOMETpUdeckue (GyHKIWH, oOpaTHBIE (QYHKINU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKIUH, HCIIOJIB30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, IPU PELICHUN
3a7a4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOH KU3HH;
BBIpaKaTh (pOpMyIIaMH 3aBUCUMOCTH MEXK]y BETUYHMHAMH;

- YMETh pemath TeKCTOBBIE 3a/1a4l Pa3HBIX THIIOB (B TOM YHCIe
Ha IPOILEHTHI, JOIM U YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBApOB M YCIYyr, HAJIOTH, 3aJauyd W3 OOJIaCTH yINpaBlICHHS
JUYHBIMH W CEMCHHBIMH (PHHAHCAMHU); COCTABJIATH BBIPAXKCHUS,
ypaBHEHHs, HEPAaBEHCTBA W HMX CHUCTEMBI II0 YCJIOBHIO 3aayH,
HCCIIeI0BATh MOJTy4EeHHOE peleHue u OLIEHUBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATH TMOHITUSAMHU: cpelnHee apupMeTHYECKoe,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JCTIepCHsi, CTaHIAPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeTh
W3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMAIHIO, MPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
pEaNbHBIX IPOIECCOB M SIBICHUH; MPEICTABIAT, HHPOPMAIHIO C
MOMOIIBI0 TaOJIMI] M JUarpaMM; HCCIIEJ0BaTh CTaTHCTHYECKHUE
JaHHBIE, B TOM YHUCIE C NPUMEHEHHEM TIpapHyecKuX METOJIOB H
JNIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHITUSMU: CIYYalHBINA OIBIT U CITy4aifHOE
COObITHE, BEPOSTHOCTh CIy4alfHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C  HCIOJIb30BaHHMEM  IpadUuecKUX  METOJIOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel M (QOpPMYyIsl TpPHU pEUICHWH 3a/ad;
OLICHWBATh BEPOSTHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CJIyJailHBIMM ~ BEJIMYMHAMHU; yMEHHE [PHUBOAWTH  PUMEPHI
NPOSIBIGHUS]  3aKOHA  OOJBIIMX YWCENl B  MPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSIX;

- YMEeTh ONEPUPOBATh MOHATHSIMH: TOYKA, MpPsSMasi, IIOCKOCTH,
MIPOCTPAHCTBO, JIBYTPAaHHBIA Yroj, CKPEIIMBAIOMIAECS TPSMBIC,
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MapauieIbHOCTh M MEPIEHAUKYISPHOCTh MPSAMBIX U IJIOCKOCTEH,
YIoJa MEXIY NPSIMBIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXAY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IIOCKOCTH,
paccTosiHUe MEXIy NPSIMBbIMM, PAaCCTOSHHE MEXIy IUIOCKOCTAMM;
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/ad U3ydeHHble (HaKTbl U
TEOpeMbl IUITAHUMETPUHU; YMEHHUE OLICHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEero Mupa;

- YMETb ONEpUpOBaTh IOHATHSIMU: MHOTOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO0, mapajuiesienune], Ipu3Ma, IHpamMuja,
¢urypa u moBepxXHOCTb BpaIlleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHus: (UTYpHl BpamleHUs, IUIOCKOCTh, Kacaromascs chepsl,
LWIMHApPA, KOHYyCa, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  ILWIMHApa, Iulomanas  chepsl, obObeM  KyOa,
IPSMOYTOJIBHOTO  Mapajuleienunena,  OUPaMUAbI,  MPHU3MBI,
LWIMHApPA, KOHyca, I1apa; YMEHHE n300pa)kaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAILlCHUS, HMX CEUYEHUs OT PYKH, C IOMOUIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE PAclO3HABAThH
MMpaBUJIbHBIC MHOT'OTPAaHHUKU,

- YMCTH ONEPUPOBATH TMOHATUAMU: JABUKCHHUEC B MNPOCTPAHCTBEC,
nooOHpIe (PUTYpHI B MPOCTPAHCTBE, HCIOIB30BAaTh OTHOIICHHE
IUIOINAZeH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHnN 3a/1a4;

- yMETb BBIYHCIATH I'€OMETPUYECKHE BEIMYHMHBI (UIMHA, Yrod,
IUIoIa b, 00BEM, MJIOIAAb HOBEPXHOCTH), UCIONbB3Ys U3yUCHHBIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpHpPOBaTh MOHATHAMH: TNPSIMOYTOJbHAas CUCTEMA
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIIPHOE NPOU3BEICHUE, Yol MEXIy BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHCIIO; HAXOHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXIY JBYMS TOUKaMHU,;

- YMETb BbIOMpATh MOJXOSIINNA N3yYEHHBIN METOJ AJISl PeIIeHUs
3a7a4yd, paclo3HaBaTh MaTeMaTH4YecKue (akThl U MaTeMaTUYECKHe
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 (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TPOTHBOIIOJIO)KHOE YTBEP)KIEHUE, MPHUBOIUTH TMPUMEPH H
KOHTPIIPUMEPHI, HCIIOJIB30BATh METO MAaTeMaTHICCKOW MHIYKIIUH;
MPOBOJIMTH JTOKA3aTeJIbHBIC PACCYXICHUS TPH PEHICHUH 3ajad,
OILICHMBATH JIOTHYECKYIO MPABUIHLHOCTD PACCYKIACHHUIA;

- YMETh OIEPHPOBATh MOHATHSIMH: MHOXECTBO, TOJIMHOKECTBO,
orepaly HaJl MHOKECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaT JIJs ONMUCAaHUsS pPealbHBIX MPOLECCOB U
SIBIIGHUU TIPU pEIIeHUH 3a]ad, B TOM YHCIE M3 JIPYIHX y4eOHBIX
MPEIMETOB;

- YMETh ONEPHPOBATh MOHATHIMH: Tpad, CBI3HBINA Tpad, AepeBo,
LUKJ, Tpad Ha TUIOCKOCTH; YMCHHE 3a/1aBaTh U OMHCHIBATH Tpadbl
Pa3IMYHBIMKM CIIOCOOAMHM; HCIIOJIb30BaTh Tpadbl MPH PEIICHUU
3ajay;

- yMeTh CBOOOJHO ONEPUPOBATH TOHSATHUSAMHU: COUYETAHHE,
MEePECTaHOBKA, YMCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HprloTona; yMmeHune mNpUMEHSITh KOMOHMHATOpHBIE (aKThl W
paccyKIeHus sl peIIeHHs 3a/1a4;

-yMETh OIEPUPOBATh TOHATHUSAMHU: HATYPaTbHOE YHUCIO, IIET0C
YUCJIO, OCTaTOK MO  MOAY/II0,  pAalMOHAIBLHOE  YHCIIO,
UppAIMOHATILHOE  YKCJIO, MHOXKECTBA HATYpPaIbHBIX, IIENbIX,
palMoOHANBHBIX, JCUCTBUTEIBHBIX YWCEN; YMEHHE HCIOIh30BaTh
NMPU3HAKK  JISTMMOCTH, HAWUMEHBIIMKA OOMMH  JAeIuTeNs W
HauMEHbIIIee OOIee KpaTHOE, aaropuTM EBKIWma mpu pemieHun
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUHCTICHUS;

- YMETh CBOOOJHO ONEPHUPOBATH MOHITHSIMH: CTENCHb C IIEIBIM
MoKasaTeieM, KOpeHb HATypaJlbHOM  CTETeHH, CTENeHb C
paloHabHBIM  TIOKa3aTelieM, CTEMeHb C  JICHCTBUTEIHLHBIM
(BelecTBEHHBIM) TIOKa3aTeseM, Jiorapudm duciia, CHHYC, KOCHHYC
W TAHTEHC MPOU3BOJILHOTO YHCIIA;
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- YMeThb ONEpPUPOBATH MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHWH, HEPaBEHCTB U CHUCTEM,
palMOHAIbHbBIE, HPPALMOHAIBHBIE, IIOKa3aTEIbHbIE, CTECIICHHBIE,
norapupMUYECcKre, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CHCTEMBI; YMEHHUE PEIIAaTh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C
MOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA
U CHCTEMBI C IapaMeTpOM; HMPHUMEHSATh YPAaBHEHHs, HEPAaBEHCTBA,
UX CHUCTEMBl JUIsl peIleHHs MaTeMaTH4YeCKUX 3ajad M 3a1ad W3
Pa3JINYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpPOBAaTh MOHATHAMU: rpaduk (GyHKLIUH,
oOpaTtHast (QYHKIMs, KOMIO3ULUSA (YyHKUMH, JHUHEHHAs (QyHKIM,
KBajpaTHUyHas  (yHKUMs, CTeneHHas (QYHKIHUS C  LEJNbIM
[OKa3aTejleM,  TpUTOHOMEeTpuueckue  (yHKIMM,  OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIMY, nokKasaresbHas u
norapupmuyeckas GyHKIHUH; yMEHHE CTPOUTh rpaduku GyHKumii,
BBITIOJIHATH MIPe00pa3zoBaHus rpadukoB QyHKIHIHA;

YMEHUE UCNONIB30BaTh TIpauku (QyHKIUE A0 U3ydeHus
MIPOIIECCOB M 3aBUCHUMOCTEH IpU pEIleHHM 3a7ad M3 JPyTrux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]ly BEIUYMHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMHU: YETHOCTh (DYHKIINH,
MIEPUOTUIHOCTH ¢byHKINH, OTpaHMYEHHOCTh ¢byHKuINY,
MOHOTOHHOCTb ()YHKLIMH, SKCTpeMyM (yHKIMM, HauOoibllee MU
HalMEHbIIee 3HAuUeHUs (QYHKIUMU Ha IPOMEXYTKE; yMEHHE
MIPOBOJUTH UCCIIEOBAHUE (DYHKIIUM;

YMEHUE HCHOJb30BATh CBOMCTBA U rpaduku QYHKIUH 1u1s
pellleHHs] ypaBHEHMH, HEpPaBEHCTB U 3ajady C I[apaMeTpaMuy;
n300paxaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA DPEIICHHMA
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH MTOHSATUSIMH:
MIOCJIEI0BATEIEHOCTD, apudmeTHyecKas nporpeccus,
reoMeTpudecKas nporpeccus, OECKOHEYHO yOBIBaromas
reoMeTpHUecKast nporpeccus; YMEHHUE 3aJaBaTh

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,
nepBoOOpa3Hasi, OIpeNesIeHHBI WHTErpal, yMEHHE HaXOIUTh
acUMIITOTHI rpaduka (QyHKIMU; YMEHUE BBIYUCISATH IMPOU3BOIHbIC
CYMMBI, TPOU3BEJCHHS, YACTHOTO W KOMIIO3UIUU (PYHKIHH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOH K rpaduKy GyHKINY;

YMEHHE HCIOJIb30BaThb IPOU3BOAHYI0 ISl  HCCIECIOBaHUS
(GyHKLIUH, 1715 HAXOKACHUS HAWIYUIIero pellieHus B IPUKJIaJHBbIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3MUECKUX 3a/1a4ax,
JUISL OIIPENENICHUsI CKOPOCTH U YCKOPEHMsI; HAXOAUTh IUIOILAIU U
00beMbl (GUIyp C TOMOIIbI HHTErpajna; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOI o MOJIETTUPOBAHUS c MOMOIIIBIO
nuddepeHnnanbHbIX ypaBHEHUH;

- yYMETb OINEpUpOBaTh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COMpPSKEHHbIE  KOMIUIEKCHBIE 4YHCJIa, MOJAYJb M  apryMeHT
KOMIUIEKCHOTO 4Huclia, ¢GopMa 3amiCH KOMIUIEKCHBIX —YHCEN
(reomeTpuyeckasi, TPUrOHOMETpHUUECKast U anredpandeckas); yMeTb
MIPOU3BOJUTH apupMETHYEeCKHe JeHCTBUS C KOMIUIEKCHBIMHU
YHUCJIAaMU; [PUBOJIUTH IPUMEPHl HUCIOJIb30BAaHUS KOMIUIEKCHBIX
YHCell;

- yMeTh CBOOOAHO ONEPHPOBATH TOHATHAMHU: CpenHee
apupmMeTHyecKoe, MeauaHa, HauOosipllee M HauMEHbIIEe
3HAYeHUs, pa3Max, IUCIEPCHs, CTAHJAPTHOE OTKIOHECHUE JUIs
ONHUCaHUs YHUCIIOBBIX JAHHBIX; yMEHHE UCCIIE0BATh
CTaTUCTUYECKUE JaHHblE, B TOM 4YHUCIE C IPUMECHEHHUEM
rpaQMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TIpaduUyUecKu
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOINBIO JHarpamMm
paccerBaHusl ¥ IMHEHHOU PETPECCHY;

- YMEeThb HAaXOJWUTh BEPOATHOCTH COOBITHI C HCHOJIH30BAHHUEM
rpaduuecKuX METOIOB; MPUMEHATH JUISl pelIeHHs 3a7a4d pOpPMYIIbI
CIIOKCHHS W YMHOXCHHS BEpOSTHOCTEH, (opMyiy TOITHON
BEpOATHOCTH, (GopMmyny bepHymin, koMOMHAaTOpHbIE (AaKTbl U
(opMyIbl; OLIEHUBATh BEPOSTHOCTH pEallbHBIX COOBITUH; yMEHHE
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OIIEpUPOBATh IOHATUSAMU: CiIy4aliHas BEIUYMHA, PACIpPENEICHUE
BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCHs U
CTaHJApPTHOE OTKJIIOHEHHE CIy4ailHOW BEIWYMHBI, (QYHKUUU
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTEJIbHOTO H
HOPMAJIBHOTO PACIpEEeIeHU; yYMEHHUE HCIIOIb30BaTh CBOMCTBA
M3YYEHHBIX pacHpeleseHuil s peleHusl 3ahad; 3HAKOMCTBO C
MOHATHSIMM: 3aKOH OONBIIMX YHCEN, METOABl BBIOOPOUHBIX
WCCIIEIOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBLINX YUCENl B IPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSAX;

- 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 M IJIOCKOCTEH, yroia MeExXIy
NPSIMBIMH, YTOJl MEXKIY NPSAMON M IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU; YMEHHME MCIIOJIb30BAaTh MpPU  PEIIEHUU 3a]ad
M3Yy4YeHHbIE (DAKTbl U TEOPEMBbl IIAHUMETPUHU; YMEHHE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh
MOHSATUSIMU: MHOTOI'PAHHUK, cedeHue MHOT'OTPaHHHUKA,
MPaBWIBHBI MHOTOTPAaHHUK, NpHU3Ma, Nupamuaa, ¢urypa
MOBEPXHOCTh BpAIIECHUs, LWINHAP, KOHYC, 1map, chepa, pa3BepTka
MOBEPXHOCTH, CEYECHMs KOHYCa M LWIMHAPA, MapaJlIeJIbHBIE OCH
WIA OCHOBaHMIO, CEYCHHUE Iapa, IUIOCKOCTh, Kacaromasics chepsl,
LWJUHApPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHWE MHOIOTrpaHHHUKA,
n300paxkaTb MHOTOTPAHHUKH, (PUTYpbl U MOBEPXHOCTH BPALLECHHUS,
X CEYEHUS, B TOM YHCIE C IOMOILIBIO DJIEKTPOHHBIX CPENCTB;
YyMEHHE  TNPUMEHSITh  CBOMCTBA  I€OMETPHUUYECKHX  (uryp,
CaMOCTOSITEIILHO (POPMYJINPOBATh ONPEAEICHUS U3y4aeMbIX (GUryp,
BBIJIBUTaTh TMIIOTE3bl O CBOMCTBAX M IpPHU3HAKAX I'€OMETPUUYECKUX
¢uryp, o00CHOBBIBaTh MM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnyHbIM TPH3HAKAM, BBITOJHSTH
HE00XO0/IMMBIE IOTIOTHUTEIbHBIE TIOCTPOCHHUS,

- yMeTh CBOOOJTHO ONEPHUPOBAThH MOHATUAMU: IUIOMIAb (QUTYPHI,
o0beM (urypsl, BEIUYMHA YIJa, PACCTOSHUE OT TOYKU [0
IJIOCKOCTH, PAaCCTOSIHUE MEKAY IMPSMBIMH, PAaCCTOSHHE MEXKIY
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IUIOCKOCTSIMM,  IUIOaAb  cepsl, IUIOMIAAb  HOBEPXHOCTH
NUpaMHJIbl, TNPU3MBL, KOHyca, LWIMHApa, 00beM  KyoOa,
IPSMOYTOJIBHOTO — Hapajuiesienunesa,  NUpaMHIbl,  MPU3MBI,
HWIMHAPA, KOHYCa, IIapa; yMEHHe HaXOIUTh OTHOLICHHE 00HEMOB
MoTI00HBIX (hUTyYD;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATUSMH: JBIDKCHHE,
napajyielbHbli  TIEPEeHOC, CUMMETpPHsS Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHHE MOJO0MS, MOAOOHbIE
¢Gurypsl; yMeHue pacro3HaBaThb paBHbIE U 10A00HBIE (DUTYpHI, B
TOM 4HCJI€ B IHPUPOJAE, MCKYCCTBE, AapXUTEKTYpe; yMEHHE
UCII0JIb30BaTh reoMeTpu4yecKue OTHOIIICHHH, HaXOJUTh
TeOMETPUUYECKUE BEJIMYMHBI (JJTMHA, YTOJ, IJIOUaab, 00BEM) MpH
peLIeHUH 3ajad U3 JPYruxX y4eOHbIX MPEIMETOB M M3 pPealbHOM
KHU3HH;

- yMeTh CBOOOJTHO OINEPHUPOBATH TMOHATHUAMHU: TNPSMOYTOJIbHAS
cucTeMa KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpAa Ha YHUCIIO,
pasjiokeHue BeKTopa 1Mo 0as3ucy, CKaJspHOE IPOU3BEICHHUE,
BEKTOPHOE IIPOM3BEACHUE, YIrOJ MEXIy BEKTOpaMH; yMEHHE
WCIOJIb30BaTh BEKTOPHBIA M KOOPAMWHATHBIM METOA Ui pPEIICHUsS
TeOMETPUUECKUX 3aJad W 3ajad JPYrux Yy4eOHBIX MPEIMETOB;
OIEpUPOBATh MOHATHUSAMHU: MaTpuua 2x2 u 3X3, ompeaeauTells
MAaTpUIIbl, TEOMETPUUECKUI CMBICI OTPEIEITUTENS;

- yMeTb MOJEIMPOBATb pEalbHble CHUTyallud Ha S3bIKE
MaTEMaTUKH; COCTAaBJIATh BBIPA)KEHUSI, YPABHEHMsI, HEPABEHCTBA U
UX CHCTEMBbl IO YCJIOBHIO 3aJaud, HCCIEI0BATb IOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHUEM alMapara anreOpbl, HHTEPIPETUPOBATH
MOJy4EHHBIH pE3ylbTaT; CTPOUTb MAaTeMaTHYECKHE MOJEIH C
MOMOIIIBI0 TEOMETPUYECKUX TIOHATHH W BEJWYMH, pelaTh
CBSI3aHHBIE C HHMH [PAKTHUYECKHE  3a/a4M; COCTABIATH
BEPOSTHOCTHYIO MOJENb W HHTEPIPETHUPOBATH IOJyYCHHBIN
pe3yibTaTr;  pemiath  NpPUKIAagHBIE  33Ja4d  CPEICTBAMU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIHAJILHO-
H9KOHOMMUYECKOTO U (PU3MUECKOTI0 XapaKTepa;

- YMEHHUE BbIOMPATh NOAXOIAIIMN METOJ AJsl pelIeHMs 3aJauu;
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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, YMCHUEC
MPUBOJIUTH MPHUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKON H
MHPOBOM MaTEMaTHYECKON HAYKH

OK 02. Ucnonb3oBath
COBPEMEHHbBIE CPEJICTBA ITOUCKA,
aHaJIM3a U UHTEPIIpEeTaLH
MHpOpMaLuK, 1
MH()OpPMaLMOHHbIE TEXHOIOTHU
1151 BBIITOJTHEHHUS 33724
npodeccronanbHOM
eaTeIbHOCTU

B o0macT eHHOCTH HAYYHOTO MTO3HAHUS:

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

- OCO3HAaHUE IEHHOCTH HAy4YHOH MEsTeNbHOCTH,
TOTOBHOCTh  OCYIIECTBIISATH  HPOEKTHYIO U

UCCIIEJIOBATEIBCKYIO JIeSITEIbHOCTD
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 TUIIOB, CAMOCTOATCIILHO
OCYIIECTBIISITH ITONCK, aHAIN3, CHCTEMATH3AIHIO 1
UHTEPIPETAU0 HHOPMAIIMU PA3THYHBIX BUIOB
1 GopM npeacTaBICHUS;

- CcO3[aBaTh TEKCTHl B pa3lIWYHbIX (popmaTax c
YY4ETOM Ha3Ha4YeHUsT HH(OpMAIMM U LEJIEBOH
ayJIUTOpUH, BBIOMpAss ONTUMAIBHYIO (GOpMY
MpEACTaBJICHUA U BU3YyaJIM3allun;

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

- WUCIIONB30BaTh CpeACTBA WHPOPMAIMOHHBIX M
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  3a7a4 € COOJIIO/ICHHEM

- yMeTb ONEpUpPOBATh MOHATHAMHU: pallMOHANbHAs (QYHKIIHS,
MOKa3aTeIbHas byHK1M, CTEICHHas byHKIMA,
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
npeoOpa3oBaHHe,  ypaBHEHHE, HEPaBEHCTBO, cucTeMa
ypaBHEHMH ¥ HEPaBEHCTB, PAaBHOCHJIBHOCTb YpPaBHEHUIA,
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 CHCTEMBI Ul PEIIeHUs MaTeMaTHUECKUX 3a/ad M 3a7ad U3
pa3nUYHbIX 00JaCTel HAYKU U PEAIbHOM KU3HU,

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMM: [JBUKEHHE,
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)
IOpU pELIeHUH 3a7ad U3 JPYrHX Yy4eOHBIX NPEAMETOB U U3
peaIbHOM JKU3HU
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TpeboBaHUt 3PrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepeKeHHs,
IIPaBOBLIX n OTHYCCKUX HOpM, HOpM

WHPOPMAITMOHHOM 0€3011aCHOCTH;

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

OK 03. IlnanupoBath 1
[peaTn30BBIBATh COOCTBEHHOE
podeccuonaabHOE U
ITTYHOCTHOE pa3BUTHE,
[IpeINPUHUMATENBCKYIO
NesITeIbHOCTD B
podeccuoHanbHOM cdepe,
MICTIONIb30BaTh 3HAHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUIX

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 OTHOIIEHHE 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) caMOOpTaHU3aIlns;

- CaMOCTOSITENILHO OCYIIECTBIISTh
M03HABATENbHYIO JeSTeNIbHOCTb, BBISIBJISITD
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 OLEHKY HOBBIM CHUTYaLlUsIM;
Croco0CTBOBaTh ()OPMHUPOBAHUIO U IPOSIBIECHUIO
HMIMPOKOH 3pyAMLIMU B pa3HbIX O0JACTIX 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 (GUTyphl BpaLICHHUS, IIOCKOCTh, KACAIOIASCS
cdepsl, TUIMHIPA, KOHYCA, IUIOMIA/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 MPaBUJIbHbIE MHOTOIPaHHUKHY;

- YMETb ONEpPHpPOBATh MOHATUAMHU: NPSAMOYTOJbHAs CHUCTEMA
KOOp/IMHAT, KOOPJIMHATEl TOYKHU, BEKTOpP, KOOPJUHATHI 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. O¢pdextuBHO
B3aMO/IEHICTBOBATH U paboTaThH
B KOJIJIEKTHBE M KOMaH]1e

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

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMMU:

0) COBMECTHAsI IESATEBHOCTD:

- MOHUMaTb M MHCIOJIb30BAaTh IPEUMYILECTBA
KOMaH/JHON U MHAUBHUYaJIbHON paboThI;

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

- KOOpDAMHHUPOBATH M BBINOJHATH paboTy B
YCIOBUSIX peayIbHOTO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aUMO/IEUCTBUS;

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

OBnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JIEUCTBUSAMMU:

- yYMeThb OIEpUpOBaTh MOHATUAMH: CIyYaiHBI 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 SIBICHUSIX;

- yMeTb CBOOOJHO ONEPHUPOBAThH MOHITUSMHU: CTENCHb 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
GyHKLUMs, KBajgpaTuuHas (QyHKIMs, CTENEHHas QYHKUUS C
LeJbIM  [OKa3aTeneM,  TPUTOHOMETpPUYECKHE  (YHKLUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKLMHU, IOKa3aTelbHAs U
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 MEKIY BeTUUNHAMM;

- CBOOOAHO OIEPUPOBATh MOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOJUYHOCT,  (DYHKIMH,  OTPAaHUYEHHOCTb  (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 MTICEMEHHYI0 KOMMYHUKAITUIO
Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepainu ¢
[yaeToM 0cOOEHHOCTEH
COLIMATBLHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTr 5cTeTHYECKOrO BOCIIUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas
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;

- YO©XKICHHOCTh B 3HAYMUMOCTH JUISl JIMYHOCTH W
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 JE€HCTBUAMU:

a) oO1eHue:

- OCYIIECTBISATh KOMMYHHUKAIIUA BO BCeX cepax
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
3pEeHHs C UCIOJB30BAHUEM S3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBATH MOHATUSIMH: CpeIHEe apUPMETHIECKOE,
MeauaHa, HauOoJplllee W 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;
- YyMETh ONEPUPOBATH MOHSATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYIPAHHBIM Yrojl, CKPEIINBAIOIIUECS TMPSIMBIC,
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
TEOpEMbI TUIAHUMETPUHN; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaroIllero Mupa

[1K 1.2. BeimomaHsATs pacueTsl u
KOHCTpYHpPOBaHHE

B wactu TpyZI0BOTO BOCIIUTAHUS:
- TOTOBHOCTb K TpPYAY, OCO3HaHUE LEHHOCTH
TPYIOITIOOUS, - UHTEpEC K pas3audHbIM cepam

- cBOOO/IHO ONEPUPOBATH MOHATUSMU: PALMOHAIEHOE YHCIIO,
OecKoHeuHast epUOANYECKast IpoOb, IIPOLIEHTHI,
WPPALMOHAIBHOE YHUCJIO, MHOXECTBA pAlUOHAIBHBIX U
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CTPOMTEIBHBIX KOHCTPYKLIUI

npoeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ IPUIOKEHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccun U pealM30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBbI,

-TOTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTU4eCKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSDKEHHH  BCEH
KH3HH,

-TOTOBHOCTHh K aKTUBHOMY YYacCTHIO B PEHICHUHU
NPaKTHYECKUX 3amaq MaTeMaTu4ecKon
HaIpaBJICHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMHU HeﬁCTBHHMH:

a) 6a30BbIe UCCIE0BATENIBCKUE AEHCTBUS:

- UCTIOJIb30BATh BOTIPOCHI KaK
UCCIIEIOBATEIbCKUI  MHCTPYMEHT IO3HAHMA,
(GopMynmHpoBaTh  BOIPOCHL,  (PUKCHPYIOIINE
OpoTHBOpEYHe, NpobJeMy,  yCTaHaBIMBATh
HUCKOMOE W JaHHOe, (OpPMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIIEPUMEHT, UCCIIEOBAaHUE TI0 YCTAHOBJICHUIO
OCOOEGHHOCTEH  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 ONEPUPOBATH MOHATHUEM: CTENEHb C IEJIbIM
IOKa3aTesaeM, HUCMOIb30BaTh MHOAXOMALIYI0 (opMy 3arucu
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 MOHATHUSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC YHMCIIOBOTO apryMEHTa; ONEPUPOBATH MOHATUSAMMU:
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, 3alUChIBaTh HATypajbHbIE YHUCIA B
Pa3IMYHBIX MO3MIMOHHBIX CHUCTEMax CYMCIEHUS; CBOOOTHO
OTIEpUPOBATH MOHATUSAMH: 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
MOCTOBEPHOCTh  MOJYHYCHHBIX  PE3YJIbTATOB, CTCPCOMETPUMHU MNpPHA  PCIICHMM 3a7a4 W IPOBCIACHUU
BBIBOJIOB M 0000IICHUIA; MAaTEMATHYECKUX  PACCYKIECHHMH; MNPUMEHATH  aKCHOMBI
- TIPOTHO3MPOBATH  BO3MOXHOE  PAa3sBUTHC CTCPEOMETPUHM U  CICACTBUA U3 HHUX TPH PCUICHUH
nponecca, a TaKXKE BbIABUTATD TIPCIATIOJIOKCHUA TeOMETPHUECKUX  3a7ay; KiIacCU()UIUpPOBATh 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,
pacripenenatb BuUIbI paboOT, OTOBApUBATHCH,
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 KOOPJIWHUPOBATH CBOU JECUCTBUS C
JPYrUMU  YI€HAMH  KOMAaH[bl, OIICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aWMO/JICUCTBUA.

OBnaseHne YHUBEPCAIBHBIMU PEryJISATUBHBIMU
JIeWCTBUSAMU:

B) CAMOOpTaHHU3AIIHS:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CHOCOO pemeHuss ¢ y4EToM
UMEIOUINXCA  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 MHOTOIpaHHHKaMH; CBOOOJIHO pPacro3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, NIHUpPaMHJA,
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
n300paxeHus: QUIryp Ha IIJIOCKOCTH; CTPOUTh CEUEHUs
MHOTOTPaHHMKOB  Pa3IM4YHBIMH  METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: 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, COOTBETCTBYIOIIMMU BEKTOpPaM M
KOOpJIMHATaM B TPOCTPAHCTBE; BBIMOJHATH JCHCTBHUS 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
IIPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBl IIpU  pEIIEHUH CTEPEOMETPUUECKHMX  3a/ay;
U3BJIEKaTb,  NpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH
nHPOPMAIIMI0O O  TNPOCTPAHCTBEHHBIX  T'€OMETPHUUYECKUX
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(durypax, NpenCTaBICHHYIO Ha 4YepTe)kaXx W PHUCYHKax;
MPUMEHSATH MOJYYCHHBIE 3HAHUS HA IPAKTHKE: CPAaBHUBATH U
AQHAJIM3UPOBATh PEAIbHBIC CUTyallMU, MPUMEHSITh U3yUYCHHbBIC
MOHATUS B MPOLIECCE IIOUCKA PEIICHUS MaTeMaTHYECKH
chopMyIUpPOBAaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyallUH Ha SI3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHbBIC
MOJIEIM C HCHOJIb30BAaHUEM TE€OMETPUYECKUX TIOHITHH W
TEOpeM, ammapara ajreOpbl, perarh MPAKTUYSCKUE 3aJ[auH,
CBSI3aHHBIE C HAXOXJIEHHUEM TIE€OMETPUUYECKUX BEJIUYUH;
UMETh TIPEJCTAaBJIICHUsS 00 OCHOBHBIX OJTamax pa3BUTHUSA
reOMETPUM KaK COCTaBHOM YacTH (yHAaMEHTa pPa3BUTHUS
TEXHOJIOTHI;

- CBOOOJHO OINEpUpPOBaTh TOHATHSAMH, CBSI3AHHBIMH C

HWIAHAPUYECKOM, KOHUYECKOU u chepudeckoit
MOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI
MOJTYYSHUS;0NIEPUPOBATHh TTOHATUSIMU, CBI3aHHBIMU C TEJIaMU
BpalICHUS: HUATUHIPOM, KOHYCOM, cdepoit u

[1apoM;pacro3HaBaTh Teja BpamieHus (IIMHAP, KOHYC,
chepa u map) u OOBACHATH CMOCOOBI TOJY4EHHUS Tel
BpaIllCHUS;KJIaCCU(DUIIMPOBATh  B3aUMHOE  PACIOJIOKECHUE
chepsl H TJIOCKOCTH;BBIYUCISTH BEJIMYHUHBI AJIEMEHTOB
MHOTOTPAaHHUKOB W TeJ BpalieHHs, OOBbEMBI W IUIONIAJN
MOBEPXHOCTE  MHOTOTPAaHHMKOB M TN  BpalleHus,
TEOMETPUUYECKUX TeNl C TpUMeHeHHueM (HopmyI;cBOOOTHO
OTIEpUPOBATH MOHITUSIMH, CBI3aHHBIMU C KOMOWHAITUSMU Tell
BpaIlleHUs © MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIICAHHBIN B
chepy u omucaHHBI OKkoyno chepsl, chepa, BOUCaHHAS B
MHOTOTPAaHHWK  WJIA  TEJO  BpAIICHHS,  BBIYHCIATH
COOTHOIIIEHUS MEXKIYy IUIOMIA[IMU  TOBEPXHOCTEH U
00BbEMaMH OJOOHBIX TEJ; U300paKaTh U3ydaeMble (PUTYPHI,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB
MPOCTBIX OO0BEMHBIX (UTYP: BHUJI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CEYCHUS TeJ BpAIICHNUS; W3BJICKATD,
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MHTEPIPETUPOBATL U MNPeoOpa3oBbIBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX ¢burypax,
MPEJICTABICHHYI0 Ha 4YepTeXaX W pPHCYHKax; CBOOOIHO
OIIEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJIHATH
ONEpalMK HaJl BEKTOPaMU; 3a1aBaTh IJIOCKOCTh YPABHEHUEM
B JICKapTOBOM CHUCTEME KOOPJAMHAT; PEIIaTh T€OMETPUUYECKUE
3a/layd  Ha BBIYMCJIEHUE YIJIOB MEXIYy MpPSAMBIMA U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKU J0
IJIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IMpU  pPELIEHUH;  CBOOOIHO
ONEpPUPOBATHh NOHATUSAMHU, CBSI3AHHBIMU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH; BBINOJHSITH
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Mpu
MapaJUIeJIbHOM ~ IIEPEHOCE,  LEHTPAIBHOM  CHMMETPHH,
36pKaJbHOW CHMMETPHUM, NPU IOBOPOTE BOKPYI NPSIMOH,
npeoOpa3oBaHus noaoous; CTPOUTH cedyeHust
MHOTOTPaHHMKOB M TEJ BpAIICHHA: CEYEHMs] LMIMHApA
(mapannenbHO W NEPIEeHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasutebHOE OCHOBAHMIO U MPOXOJSIee Yepe3 BEepIINHY),
CEYEeHM I1apa; UCIOJIb30BATh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CJIEA0B, METOJ BHYTPEHHErO MIPOCKTUPOBAHUS, METOL
MIEPEHOCA CEKYIEeH ITIOCKOCTH; TOKa3bIBaTh T€OMETPUUECKUE
YTBEP)KICHHS; MPUMEHATh TeoMeTpuuecKkue (akThl JUis
pEelIeHUsT CTEPEOMETPUYECKHX 3a/4ad, IPEAroIararonimx
HECKOJIBKO WIaroB pEIIECHHs, €CIU YCJIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEIBHOW (¢opme; pemiaTh 3ajadyd Ha
JI0Ka3aTeJIbCTBO MaTEMaTHYECKHUX OTHOIIEHUH u
HaxOXJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
IIPOrPaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbl NP  PEIICHHMH CTEPEOMETPUYECKUX  3aJ]1ad;
MPUMEHSATH TOJIYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH,
aHAIM3MpOBaTh M  OLICHMBAaTh  pEaJbHbIE  CUTYyalluH,
IPUMEHSTh HW3YYEHHbIE IOHSTHS, TEOPEMBI, CBOWCTBA B
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nporiecce MIOUCKA pereHus MaTeMaTHYECKU
chopMyIIUpPOBaHHON TMPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYaIlMHd Ha SI3bIKE TEOMETPUH, UCCIIENIOBATh MOCTPOCHHBIC
MOJICJIA C KCIOJIb30BAHHEM T€OMETPUYCCKHX TMOHITUNH U
TEopeM, armapara ajareOpbl, penarth MPaKTUYeCKUe 3a/1auH,
CBSI3aHHBIC C HAXOXKICHUEM TIE€OMETPUYCCKUX BEIHYHNH;
UMETh TIPEJCTaBICHUST 00 OCHOBHBIX OJTamax pa3BUTHUS
rEOMETPHHM KaK COCTaBHOW YacTH (yHJaMEHTa Pa3BHTHS
TEXHOJIOTHH.
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