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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOTI' 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

VYyeOusii npenMer «MaremaTvka» OTHOCHTCS K 0a30BbIM y4EOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA  mpeaMer
«Marematuka» u3zydaercs Ha 0a30BOM YpOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM NpeaMET HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOIINX KOMIETEHIIUN:

OK 03. Opranu3oBbiBaTh COOCTBEHHYIO JAESITEILHOCTD, BEIOMPATh THIIOBHIC
METOJbl U CIOCOOBI BBIMNOJHEHHS] MPO(ecCHOHANBHBIX 3a7ady, OLEHUBAThb HX
() PEKTUBHOCTD U KA4E€CTBO.

OK 06. OcymecTBiarh MOMCK ¢ HCHOJIb30BaHUE WH(OpPMAIIUH,
HEoOXoauMon sl 3(PPEKTUBHOTO BBIIOJHEHHUS MPO(EecCHOHANBHBIX 3ajad,
PO ECCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHA.

OK 07. Ucnons3oBaTh WHPOPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTUH
B IpO(heCCHOHATIBHON e TEIIbHOCTH.

OK 08. IlpaBuiabHO CTPOWTH OTHOIICHUS C KOJUIETaMH, C Pa3IUYHBIMU
KaTerOpUsMM TPAXKJaH, B TOM 4YHUCIE C TMPEICTABUTEISIMU  PA3TUUHBIX
HaIIMOHAJIBHOCTEW 1 KOH(DeCcCui.

OK 11. CamocToaTensHO ONpeAeNsTh 3afadud MPOPECCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHS, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBAThH
MOBBIIICHUE KBATU(PUKALINH.

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHUSI Y4eOHOI0 NpeaMeTa
Pabouass mporpamma ywyeOHoOro mnpeamera «MartemaTuka» pa3zpaboTaHa B
coorBetctBUM ¢ ®OI'OC COO, Ha ocHoBe TpeOoBanuii DenepanbHON

o0pa3zoBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoenus conepkaHusi ydeOHoro mpeamera «MaTemaTukay,
o0ecreuynBaeTcs JOCTIKEHUE 00YUYaIOMUMUCS CICAYIOIINX PE3YIbTATOB:

JIMYHOCTHBIX

B yactn ‘ 'C(popMI/IpOBaHHOCTB Fpa)KIlaHCKOﬁ ITO3HUIIMH 06yqa10mer0051 KakK
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rpakKIaHCKOI0 AKTUBHOIO U  OTBETCTBEHHOI'O WiI€Ha POCCUHCKOro  OOIIECTBa,
BOCIIUTAHUSA NpeJCTaBICHHE O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SBICHHUH, MHPOLELYp TIPa)kJaHCKOro oOliecTBa
(BBIOOpPBI, ONpPOCHI W JpPYroe), yMEHUE B3aUMOJICHCTBOBATH C
COLMAIBHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKOUSIMH U
HA3HAYECHUEM.
- Cc(OPMHPOBAHHOCTb POCCUICKONW TIpa)KAAHCKOM HUAEHTUYHOCTH,
B uacru YBaXEHUA K IPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
MATPUOTUHYECKOI0 | 1jeHHOCTHOE OTHOILICHHE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaTeMAaTMKOB W POCCHICKOHN

MaTeMaTHYeCKOM IIKOJIbI, UCIOJIb30BAaHUE 3TUX AOCTHKEHHH B IPYrux
HAayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  LIEHHOCTEH  POCCHWMCKOTrO  Hapoja,
c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TOBEICHHUS,

HPaBCTBEHHOI'0 CBSI3aHHOTO C MPAaKTUYECKUM IPUMEHEHHEM JOCTUKEHUM HAyKu H
BOCITUTAHHA JeSITEIbHOCThI0 YYEHOIO, OCO3HAHHE JIMYHOIO BKJIAJa B IOCTPOCHHE

YCTOHYHMBOTO OYIYIIEro;

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY MaTEMaTHYECKUX
B yactn 3aKOHOMEPHOCTEH, OOBEeKTOB, 3a7ad, peIIeHUuH, paccykJIeHUH,
ICTETHIECKOr0 BOCIPUUMYHBOCTD
BOCIIMTAaHUA K MaTeMaTH4e€CKUM acleKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

- c(OpMHPOBAHHOCTh yYMEHHS NMPHUMEHSITh MaTeMaTHYeCKUEe 3HAHUS B
B uactn MHTEpecax 3/I0pOBOr0 M 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOULIEHHUE K CBOEMY 310pPOBbIO (3mopoBoe MUTAHUE,
BOCIIMTaAHHSA cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, PeryispHas pusmdeckas

aKTUBHOCTb), (U3UYECKOE  COBEpPUIEHCTBOBAHWE TIPU  3aHATHUAX

CIIOPTUBHO-03/I0POBUTEIBLHOM IEATENBHOCTBIO;

- TOTOBHOCTh K TpPYAY, OCO3HAHME LIEHHOCTH TPYAOJIIOOUs, UHTEpEC K
B uactu pasnuyHbIM cepaM MpodhecCHOHAIBHOW JesITeIbHOCTH, CBA3aHHBIM C
TPyAOBOIo MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BOCITHTAHHSA BbIOOp Oynymieil npodeccun u peaan3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE

IUIaHEI, TOTOBHOCTb u CIIOCOOHOCTH

K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH

BCEH JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTHIO B pEIIEHUU

NPaKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HalpaBIeHHOCTH;

- c(popMHUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYPbl, TOHUMAHHUE BIUSHUS
B uactu COLIMAIbHO-ODKOHOMUYECKHUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM H
IKOJIOTHIECKOro COLIMAJIBHOM CpeJibl, OCO3HAHUE TI00aTBbHOIO XapaKTepa dKOJIOTHYECKUX
BOCIIMTAHUS

npo0sieM, OpUEeHTAlusl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pelieHus 3agad B O0JIACTH  OKpY’Karolled cpebl, IJIaHUPOBAHUE
MOCTYIIKOB M OIIEHKM HX BO3MOJKHBIX IOCIIEJCTBHI Al OKpYXarouieu
Cpeabl;

B yacTu nenHocTn
HAYYHOI'0
IMMO3HAHUA

- c(OpMHPOBAHHOCTD MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH M OOLIECTBEHHON NpPaKTHUKH,
[IOHUMAaHue MaTeMaTU4eCKON HayKu
Kak cdepbl 4YeIoBeueCKOW JesTeNIbHOCTH, JTaloB €€ pa3BUTHUS H
3HQUUMOCTU  JUIA  Pa3BUTUSA  LUBUIU3ALMM, OBJIAJACHUE  SA3BIKOM
MaTE€MaTHKd M MaTeMaTHYECKOW KYJIbTYpOH KakK CPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO U HCCIEAOBATEIBCKYIO
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JACATCIIBHOCTE MHAUBHUAYAJILHO U B I'PYIIIIC.

MeTanpeaMeTHbIX

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

Ba3oBble
JOrHYecKHe
aencTBUs

- BBIABIATH U XapaKTepU30BaTh  CYLICCTBEHHbIC  MPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUNA, OTHOIICHUN MEXIY MOHSTUSMH,
(dhopMynupoBaTh ornpezeneHus MOHSITHIA, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOI0O aHAIIN3a,

- BOCHpPUHUMATH, (OPMYIHPOBATH U TPEOOPA30BHIBATH CYXKICHUS:
yTBEpJUTENIbHbIE U OTPHUIATEIbHbIC, €IUHUYHbIC, YACTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTHBOpeuus: B (pakTax, JAHHBIX, HAOMIOACHUSAX M YTBEPXKICHHSX,
npeasarath KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

- JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUN 110 AHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIHHO JOKA3aTeNIbCTBA MaTEMaTHYECKHX
yTBEpXKICHUA  (mpsMBIE HW  OT  NPOTHBHOTO),  BBICTPAUBAThH
apryMeHTall1IO, PUBOIUTH IpPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS M BHIBOJIBL;

- BBIOMpATh Croco0 perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BapHaHTOB pEIICHHUs, BHIOMpaTh HaWOOJEee MOAXOIANIMUA C Y4ETOM
CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCJIed0BaATeIbLCKHE
JNeHCTBUSA

- WCIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEICKUI HHCTPYMEHT
Mmo3HaHus, GOPMyIUPOBATH BOMPOCH, (UKCHPYIOIIHUE MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSATEIHbHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIEIOBAaHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMHU, TIPOIIECCAMU;

- CaMoOCTOSTENTHbHO (OPMYIMPOBATh OOOOIIEHHS] W BBIBOABI TIO
pe3ynbraTtaM MNpOBEAEHHOTO HAONIOIEHUs, UCCIIECOBAHUS, OIICHHBAThH
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIEHHUI;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh
MIPEATNOI0KEHHS O €T0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c
uHopmanmnen

- BBIIBIATH JeGUIHUTH WHPOPMALUU, TaHHBIX, HEOOXOAMMBIX IS
OTBETa Ha BOIPOC U JJIsl PEeLIeHUs 3a]auu;

- BbIOMpaTh UWHPOPMALMIO U3 HCTOYHHUKOB PpA3IMYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh u UHTEPIPETUPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUAOB U (HOPM IpPEICTABICHHUS;

- CTPYKTYpHUpOBaThb HH(OpMalHIO, TMPEACTaBIATh €€ B pa3IMYHBIX
(bopmax, HIUTIOCTPUPOBATH TPaPUUECKH;

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

2. YHuBepcajibHblIe K

OMMYHHKATUBHBIC HeﬁCTBHﬂ

Oo0menne

- BOCIIpUHHUMATL H (I)OpMYJ'II/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C
YCIOBUAMH W LECIIMH 06H1€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPaXaTb
CBOIO TOYKY SPpCHU B YCTHBIX
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Y MUCHbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJy pEIIeHUs 3a/adH,
KOMMEHTHUPOBATh IIOJy4YEHHBIN PE3yiIbTarT;

- B XoJie 00CYyXJIeHHUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIaeMon
TEMBI, IPOOJIEMBI, PEILIAEMON 3a/1auM, BHICKA3bIBATh UJEH, HALCJIICHHbIE
Ha TIOUCK pEIICHHUS, COIMOCTABIATH CBOM CYXIEHHUS C CYXKICHUSIMU
JNPYTUX YYacTHUKOB JaMajora, oOHapyXuBaThb pa3iMuve€ U CXOJICTBO
MO3UIUi, B KOppeKTHOU (opme (opmynupoBaTh pa3HOIIACHUS, CBOU
BO3paKECHUS;

- TPEACTaBIATH pEe3yNbTAaThbl pELICHUS 3aJaud, SKCIEPUMEHTa,
WCCIICIOBAHMsI,  IPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUIGHHSI C Y4€TOM 3aJad Mpe3eHTalud M OCOOCHHOCTEM

ayJIUTOPHH.
CoBmecTHast - TIIOHMMarb M HCIOJIB30BATh IPEUMYINECTBA KOMaHIHOW U
AeATeIbHOCTh WHAWBUIYAIBHON pabOTHl MpHU pEIIeHHH Y4YEeOHBIX 3a/1ad, MPHUHUMATh

Lelb COBMECTHOW  JESATeNbHOCTH, IUIAHUPOBATh  OPraHU3alUIo
COBMECTHON palOThl, pacmpenemsiTb BHABI PabOT, JOTrOBapHBATHCA,
oOCyXJaThb Tpolecc M pe3yibTar paboTel, 0000IIaTh MHEHUs
HECKOIBKHUX JIFO/ICH;

- y4acTBOBaTh B TIpyHmoBbIX (opmax paboThl (00cyxkiaeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMBI» W WHBIC), BBHITIOJHATH CBOIO 4YacTh
paboThl M KOOPAMHUPOBATH CBOU JICHCTBUS C JPYTMMH YJICHAMH
KOMaH/Ibl, OIICHWBATh KAYECTBO CBOETO BKJAJa B OOMIMHA MPOIYKT TIO
KpuTepusiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

3. YHuBepcajibHble peryJsiTHBHbIE 1eliCTBUS

Camoopranu3anusi | - COCTaBJISATh ILJIaH, aJITOPUTM PELLIECHUS 3a]a4uH,

- BBIOMpaTh CIOCOO pEHIeHHs C YYETOM HMEIOIIMXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTHUPOBATh BapHUaHThl PEIIEHUN C YUETOM
HOBOM MH(OpMaIUH.

CaMOKOHTpOJIB - BIIQJIeTh HAaBBIKAMM [103HABATEJIbHOM pe(IeKCUH KaK OCO3HAHHS
COBEpIIAEMbIX JEHCTBUI U MBICIIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BJaJleTh CHoco0aMH CaMONPOBEPKH, CaMOKOHTpOJIL TIpolecca M|
pe3yJsibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

- MpeABHUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU pEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBUE pEe3yjbTaTa LI U YCJIOBHSIM, OOBICHATH
MIPUYMHBI JOCTUKEHUS WIA HENOCTHIKEHUS PE3yJIbTaTOB JEATENBHOCTH,
HaXOJUTh OIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeaMeTHBIX

1) ONEepUPOBATH TMOHATHSAMHU: PALMOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecsITUUHasl 1po0b, MPOILEHTHI; BBINOJHATH apU(PMETHUYECKUE ONEpaluy C PAlMOHATBHBIMU U
JeCTBUTENIHBIMU YHUCIIAMH; BBIIOJIHATh MPUOIMKEHHBIE BBIYMCICHMS, HCIIONB3Ys IMpaBHiIa
OKpYIJIEHMS, AeNIaTh MPUKUIKY U OLIEHKY pe3yJbTaTa BBIYUCIECHUN; ONEPUPOBATH IMOHATHIMMU:
CTEIeHb C IEJIBIM oKa3aTeseM, CTaHaapTHas (opma 3amucH JeCTBUTENBHOTO YHCia, KOPEeHb
HaTypaJIbHOM CTENEHU, HCIO0JIb30BaTh MOIXOSANIYI0 (OpMY 3amuch JEHCTBUTENIBHBIX YHCET
JUId PEIIEHUs NPAKTHUYECKUX 3a7ad M IPEACTABICHUS AAHHBIX; ONEPUpPOBATh IOHATHSAMMU:
CHUHYC, KOCHHYC ¥ TaHT'€HC IIPOU3BOJIBHOIO YIJIA, MCIIOJIB30BATh 3alUCh MPOM3BOJIBHOIO yIIa
yepe3 00paTHbIE TPUTOHOMETPHUYECKUE (PYHKINH,
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2) OTIepUPOBATH MOHATUSMU: TOXKJIECTBO, ypaBHEHUE, HEPABEHCTBO, 11€JI0€, PalliOHAIbHOE,
UppaIMOHATILHOE YpPaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE YypPaBHEHUE; BBITIOIHATH
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pellaTh TPUTOHOMETPUUYECKUE
YPaBHEHUS;, BBIMOJNHATh NPEOOpPa3OBaHUSI IENBIX, PANMOHAIBHBIX W HUPPAIUOHATBHBIX
BBIPQKEHHUI U pelIaTh OCHOBHBIE TUIIBI LENbIX, PAI[HOHATIBHBIX U UPPALUOHAIBHBIX YpaBHEHHM
Y HEPABEHCTB; MPUMEHSTh YPABHEHHUS W HEPABCHCTBA ISl PEIICHHS] MAaTEMaTUYECKUX 3a/1a4 U
3a/la4 U3 pa3iIMyHbIX O00JIacTell HAYKU U pealbHOM JKU3HM;, MOJIEIMPOBATh peajbHble CUTYAIl[uU
Ha s3BIKE aIreOphl, COCTABIATH BBIPAKCHUS, YPABHCHHs, HEPABEHCTBA IO YCIOBHIO 3aJ1ayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCIIOJIB30BaHUEM arrapaTa anreopsl;

3) OTIEpUPOBATH MOHATHIME: (QYHKIIHS, CIIOCOOBI 3a1aHus PYHKIIUH, 00JIaCTh OMPEICICHHUS
M MHOXECTBO 3Ha4eHHH (QyHKIUU, Tpaduk GyHKIUHU, B3aUMHO OOpaTHbIC (YHKIIHH,
OIEPUPOBATH TOHATUSAMHU: YETHOCTh U HEUETHOCTh (YHKIUH, HYTU (QYHKIHH, MPOMEKYTKH
3HAKOIMOCTOSIHCTBA; UCHOJb30BaTh Trpaduku (GYHKIUN ISl pEelleHusT ypaBHEHHUI; CTPOUTH U
YUTaTh rpauKu TUHEHHOW (PYHKUINHU, KBAAPATUIHOW (PYHKINHU, CTETICHHOW (QYHKIIUHU C LIEIBIM
MOKa3aTeseM; UCIONIb30BaTh rpauku GYHKIUI A7 UCCIIEOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH
MpU PEIICHUH 3aJa4 U3 JPYruX Y4YeOHBIX TIPEIMETOB M pPEATbHOW >KH3HHU, BBIPAXKATh
(dhopMyliaMy 3aBHCUMOCTH MEKy BeTHYUHAMHU.

4) OIIepUPOBATH TIOHSITHSIMH MOCJICI0BATEIHHOCTD, apudmernyeckas
U TeoMeTpuYecKas MpOrpecCHuu; OINepUpoBaTh MMOHATHSAMH: OECKOHEUHO YyObIBaromias
TreOMETpHYECKasl TIPOTPECCHs], CyMMa OECKOHEYHO YOBIBAIOIICH I€OMETPUYECKON TPOTPECCHH,
3a/laBaTh  IOCJIEIOBATEIbHOCTH  PAa3IUYHBIMU  CIIOCOOAaMH;  HCIOJNb30BaTh  CBOMCTBa
MOCIIC0OBATEIHLHOCTEH M MPOTPECCUI TS PEIICHUS pealbHBIX 3a7a4 MPHUKIIATHOTO XapaKTepa.

5) ONEpUPOBATh TMOHATUSMHU: MHOXECTBO, OINEpali HaJd MHOXKECTBaAMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBCHHBIN ammapaTr AJisg ONHCAHHS PEATbHBIX IPOIECCOB U
SBJIGHUW, TIPU pPELICHUU 3a7ad U3 JIPYIHX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHSIMHU:
OTIpeJIeNIeHUEe, TEOpEMa, CIIeICTBUE, JOKA3aTEIbCTBO.

6) OTIEpUPOBAThH MOHITUSIMH: HATYpalbHOE, 11€JI0€ YUCIIO, UCIOIh30BaTh MPU3HAKU
JEIMMOCTH IIETIBIX YHCEN, Pa3I0KEHUE YUCIIa HA TPOCTHIC MHOKHUTEIH JUIS PEIICHUs 3aJ1ad,
OTIEpUPOBATH TMOHITHEM: CTENEHb C paIlOHAJIBHBIM IOKAa3aTeleM; ONEepPHUpPOBATh MOHSTUSIMU:
jorapudM YuCiIa, ICITHYHBIC U HATYPAITbHBIC JIOTaPH(MBIL.

7) MPUMEHSTh CBOMCTBA CTENEHM ISl IPeoOpa30BaHUs BBIPAXKECHHM, OMEPUPOBATH
MOHATHSIMH:  TTOKa3aTelbHOE YpaBHEHHWE W  HEPABEHCTBO, pEMIATh OCHOBHBIC  THITBI
MOKa3aTeIbHBIX YPAaBHEHHM U HEPABEHCTB; BBIMOJIHATH MPEOOpa3oBaHUsl BBIPAXKECHHI,
COJIEpKaIMX JIOTapu(MBI, OTEPUPOBATH TIOHATHUSMH: JIOTAPU(PMUIECCKOE YpABHCHHE W
HEPaBEHCTBO, PelIaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUN U HEPABEHCTB; HAXOIUTh
pElICHUs MPOCTEUIITNX TPUTOHOMETPUICCKIX HEPABCHCTB; OIMEPUPOBATH MOHATHSIMHU: CHCTEMaA
JIMHEMHBIX YPaBHEHUN M €€ pEILICHUE, HCIOJIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHHUHN I
pelIeHNs TPAKTHYECKUX 3a/1ad; HAXOJIUTh PEIICHUS MPOCTCHININX CUCTEM U COBOKYITHOCTEH
paloHaJIbHBIX ypaBHEHUN W HEPABEHCTB, MOJEIMPOBATh peajbHbIe CUTYallUH Ha SI3bIKE
aJreOphl, COCTABIISITh BBIPAXKCHUS, YPAaBHEHUS, HEPABCHCTBA U CHUCTEMBI 110 YCIIOBHIO 3aJ1ayH,
HCCIIeIOBATh MOCTPOSHHBIE MOJIENH C UCTIOJIh30BAaHUEM arlapaTa aareOpsol.

8) OIIEPUPOBATh  TOHATHAMHU: nepuoanueckass  QYHKIHUS,  TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (yHKIIUHU, HAauOOoIbIllee U HaUMEHbIIIee 3HAYCHHS
(GYHKIIMM Ha TIPOMEXKYTKE, WCIOJIb30BaTh WX JJII HCCICIOBaHUS (DYHKIIUH, 3aJaHHOU
rpadukoM; OMEepUpOBaTh TMOHATUAMHU: TpaduUKU  [MOKa3aTenbHOW, Jorapudmmuueckoit
U TPUTOHOMETPUYECKHX (YHKIHH, W300pakarb WX Ha KOOPJAWHATHOW IUIOCKOCTH
U WCTOJB30BaTh ISl PEIICHUs ypaBHEHUN M HEPABEHCTB;, M300pa)kaTh HA KOOPIAMHATHOMN
TUIOCKOCTH TpadWKH JIMHEHHBIX YpPaBHEHHH W HWCIIOJNB30BAaTh WX JJIS PEIICHUS CHCTEMBI
TUHEHHBIX ypaBHEHUH; UCHONB30BaTh Tpaduku (GYHKIUN A7 UCCIENOBAHUS IMPOLIECCOB U
3aBUCHMOCTEH M3 JIPYruX YIeOHBIX JUCIUTIINH.

9) ONEpUPOBATh TMOHATHIMH: HENpepblBHAS (QYHKIMS, MPOU3BOJAHAs (DyHKIUU,
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UCIOJIb30BATh I€OMETPUYECKUN M (PU3MUECKUI CMBICI MPOU3BOAHOM A pelleHMs 3aiad;
HaXOJUTh TPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOrO (YHKIMMH; MCIIOJIb30BaTh IPOU3BOIHYIO AJISl UCCIEIOBAHUS (PYHKLIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTH PE3YJIbTAaThl HCCIEIOBAHUS K IOCTPOCHHUIO
rpadMKoOB;  MCIIOJIb30BaTh IPOU3BOAHYIO Ul  HAXOXKICHHUA  HAWJIYYIIero  perieHus
B NPUKJIAJHBIX, B TOM YHCIIE€ COLMAIbHO-3KOHOMHYECKHX, 33J]a4ax; ONEepUPOBATh MMOHATHAMMU:
nepBooOpa3Hasi M MHTErpaji, MOHUMaTh I'€OMETPUUYECKUI M (U3MUECKUI CMBICI HHTErpasa;
HaXOJIUTh nepBoOOpa3HbIe AJIEMEHTaPHbBIX byHKIUH, BBIUUCIISTD UHTErpa
no ¢opmyne Herotona—JleiiOHuma; pemars NpuKIagHble 3aladyd, B TOM YHUCIE COLMAIbHO-
HKOHOMUYECKOT0 M (PU3UUECKOT0 XapaKTepa, CpeICTBAMU MaTEMAaTHUECKOTO aHAIN3a.

10)  omepupoBaTh MOHSATUSMH: TOUYKA, HPSAMasi, IUIOCKOCTh, HMPUMEHSTH AKCHOMBI
CTEpPEOMETPUU M CIEACTBHS U3 HMUX INPU DPELICHUM TE€OMETPUYECKHMX 3ajad; OIEepUpOBaTH
HNOHATUSAMM:  MApPAJUIEIbHOCTb UM NEPHEHAUKYIAPHOCTb  MPSAMBIX U IUIOCKOCTEH;
KiIaccu(uuupoBaTh  B3aUMHOE  PACIIONIOKEHHE TPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE;
OIIEpUPOBATh MOHATHAMU: JBYIPAaHHBIA Yroj, I'paHU JBYTPaHHOrO yria, peOpo ABYTPaHHOIO
yria, JIMHEHHBIA Yrosl ABYIPAaHHOIO YIJla, rpajgycHas Mepa IABYIPaHHOIO YIJIA; ONEPUPOBATh
NOHATUSMM: MHOTOIPAaHHHMK, BBIMYKJIbII W HEBBITYKJIbII MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, IPAaBUIbHBI MHOTOIPAaHHUK; PACIIO3HABATh OCHOBHBIE BU/IbI MHOIOTPaHHUKOB
(nupamupa, mOpu3Ma, OPSAMOYTOJIBHBIM  mapamienenunen, Ky0);  KiIacCH(pHUUHUPOBATh
MHOTOTPAaHHHUKH, BBIOMpAasi OCHOBAaHHS I KJIACCH(PHUKAIMK (BBITYKJIbIE W HEBBITYKJIbIE
MHOTOI'PaHHUKH, IpaBUJIbHbIE MHOT'OI'PaHHUKH, npsMble
U HaKJIOHHBIE NPU3MBI, MapajijlesieuIe/bl); ONEepUpOBaTh MOHATHUSAMH: CEKYyIasl IMJIOCKOCTb,
CEYeHHE MHOTOTPAHHUKOB; OOBSCHATH MPUHLUIBI MOCTPOCHHSI CEYCHUH, HCIIONIB3YS METOA
CJIEJIOB; CTPOUTh CEYEHHUS] MHOTOTPAHHUKOB METO/IOM CJIEJIOB, BBIIIOJIHATDH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCThIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; peliaTh 3aJauu
Ha HAaXO0XXJIEHUE TIeOMETPUYECKHX BEJIMYMH MO oO0pa3laM WM alropuTMaM, IPUMEHSS
U3BECTHBIE AHAIUTUYECKUE METOJbl IPU PEUICHWM CTAHJAPTHBIX MAaTEMAaTUYECKUX 3ajad Ha
BBIUMCIICHHE PACCTOSHUM MeEXAy JBYMS TOYKaMH, OT TOYKHU JO MPSAMOH, OT TOYKH [0
IUIOCKOCTH, MEXAY CKpEIIMBAIOIIMMUCA MpPSIMBIMU; pEIIaTh 337aud Ha HAaXO0XKJIEHUE
F€OMETPUUYECKUX BEJIMYMH 1O o0pa3laM WM aNropuTMaM, HPUMEHSsS HW3BECTHbIE
AHAJINTUYECKUE METOJBI IIPU PEUICHUM CTAHJAPTHBIX MATEMaTHYECKUX 3a7ad Ha BBIUMCIICHHE
VIJOB MEXJy CKPEIIMBAIOIIMMUCS MPSAMBIMUA, MEXAY MpSIMOW M IIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH, ~JBYTPaHHBIX YIJIOB; BBIYUCIATH OOBEMBI UM IUIOMIAJM HOBEPXHOCTEH
MHOTOTPaHHUKOB (TpU3Ma, MUpaMuja) ¢ NpPUMEHEHHEM (OPMYII, BBIYMCISATH COOTHOILIEHHS
MEXIy IUIOMIAJIMH TOBEpXHOCTeH, 00BbEMaMU MOJOOHBIX MHOTOTPAHHUKOB; OIEPUPOBATH
MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U
IUIOCKOCTh CUMMETPUHM  (UIyphl; M3BJIEKaTh, NpeoOpa3oBbIBaTb M HHTEPIPETUPOBATH
MH(}OPMALIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX, MPEICTABICHHYIO Ha YepTeKax
U pUCYHKaX; HNPUMEHSTh IeoMeTpuueckue (hakThl A PElIeHHs CTEepEeOMETPUYECKHUX 3ajad,
MPENIOoIaraloIuX HECKOJIbKO IIaroB pEIIeHUs, €ClIU YCIOBUS MPUMEHEHMs 33a/JaHbl
B SBHOW (¢opme; NPUMEHSATh MPOCTEHIIMEe NPOTrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIIEHUN CTEPEOMETPUUYECKUX 3a/1a4; MPUBOJUTH MPUMEPDI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HU, PACIIO3HABATH MPOSBICHHE 3aKOHOB
r€OMETPUM B MCKYCCTBE; NPUMEHATH IOJYYEHHbIE 3HAHMSI Ha MpaKTHKE: aHAIU3UPOBATh
peaJIbHbIE CUTyallud W IPUMEHATh HW3YYEHHBIE IIOHATHA B IIPOLECCE IIOUCKA PpELIEHUs
MaTeMaTH4eCcKd CPOpMYyIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEAIbHBIE CUTYAI[MN Ha S3bIKE
TE€OMETPHUH, UCCIIE0BATh IIOCTPOEHHBIE MOJIENH C UCIOJb30BAHUEM I'€OMETPUUECKUX MOHATUI
U TeopeMm, ammapara  anreOpbl, pemarb ~ MpPaKkTUYEeCKHe  3a/adyd,  CBA3aHHbIE
C HAXO0KJIEHUEM I€OMETPUUECKUX BEITUYHH.

11)  omepupoBaTh TMOHATUSAMHU: I[IWIMHAPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
IWINHAPUYECKOM  MOBEPXHOCTH, NWIMHIAP, KOHHWYECKas MOBEPXHOCTh, 00Opasyrooume
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KOHMYECKOHW MOBEPXHOCTH, KOHYC, cheprueckasi MOBEpXHOCTh; PACIO3HABATh TeJa BpAIEHUS
(uunuHAOp, KOHYC, cdepa W 1map); OOBACHATH CHOCOOBI IOJNyYEHHs] TEN BpalleHHUS,
KJ1accu(UIUpoBaTh B3aMMHOE PACIOIOKEHUE Cephbl U MIOCKOCTH; ONEPUPOBATh MOHITUAMU:
IApOBOM CErMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA CETMEHTA, LIAPOBOM CJIOM, OCHOBAHME
IIaPOBOT'0 C€JI0s, BBICOTA ILIAPOBOTO CJIOS, LIAPOBOM CEKTOP; BBIUUCIATH OOBEMBI U IJIOLIAU
MOBEPXHOCTEH TeNl BpallleHHs, TCOMETPUUECKUX Tell ¢ IpUMEHeHHeM (OopMy; OIEpPUPOBATH
MOHATUSIMU: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy M ONUCaHHBIM OKoJo cdepsl, cdepa,
BIIMNCAaHHAs B MHOIOIPAHHUK WM TEJIO BpAILEHUS; BBIUUCIATH COOTHOIIEHUS MEXAY
IUIOINASIMU TIOBEPXHOCTEH M 00BbEMaMU MMOJOOHBIX TeJI; U300pa)xkaTh U3ydaeMble (UIypbl OT
PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX NHCTPYMEHTOB; BBIIIOJIHATH (BBIHOCHBIE) INIOCKUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJl ~ BpAIlEHUs; W3BIEKaTh, MHTEPIPETUPOBATh M  NpeoOpa3oBbIBaTh  HH(OPMAIUIO
O IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKMX  (uUrypax, MpeJICTaBICHHYI0 Ha  4YepTexax
U PUCYHKAaX; ONEPUPOBATh ITOHATHEM BEKTOP B IIPOCTPAHCTBE; BBINOIHSITH ACHCTBUSI CII0XKEHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHMsI BEKTOpa Ha 4YHCIO, OOBACHATh, KaKUMHU
CBOMCTBaMM OHU 00J1a1at0T; IPUMEHATH NPABUIIO MapajUIeIeNUIIE1a; OEPUPOBATh OHATUAMU:
JIEKapTOBbl KOOpJAMHATBHl B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOpPaMH, CKAJSIPHOE IPOU3BEACHUE BEKTOPOB,
KOJUIMHEapHbIE W KOMIUJIAaHAPHBIE BEKTOPBI; HAaXOAUTb CYMMY BEKTOPOB M IIPOU3BEICHUE
BEKTOpA HA YHCJIO, YIOJl MEXIY BEKTOPaMH, CKAJISIPHOE IPOU3BEIACHUE, PACKIAABIBATE BEKTOP
II0 IByM HEKOJJIMHEAPHBIM BEKTOPaM; 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOW CUCTEME
KOOp/IMHAT, NPUMEHITh T€OMETpUYECKHe (aKThl IS PEIICHUS CTEPEOMETPUYECKHX 3ajad,
IIPEANIOJIAraloIMX HECKOJIBKO IAroB PEIICHUs, €CJIH YCIOBUS IPUMEHEHHsS 3aJaHbI
B SBHOW (opMe; pemath MpOCTEHIINe TeOMETPUYECKHEe 3a/Ja4d Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOIO METOJA; pelaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTHMYECKUX OTHOILUICHUN U
HaXO0XKJICHHE T€OMETPHUECKUX BEJIMYMH 10 00pasliaM HIIM allTOPUTMaM, MPUMEHsISI N3BECTHBIE
METOJbl IPU PEUICHMM CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/lady; NPUMEHATh NPOCTEHUIINE
MPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBl TPU PELIEHUU
CTEpPEOMETPUYECKUX 3a/lad; IPUBOAUTH IPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEpPHOCTEH B
MPUPOJIE U KU3HH, PaclO3HABaTh IMPOSIBIEHHUE 3aKOHOB N'€OMETPUU B HCKYCCTBE; MPUMEHSTH
IIOJIyYECHHbIE 3HAHHUA HaA MPAKTUKE: aHaJIU3UPOBaTh pEalbHbIE CHUTyallUH MU IPUMEHATh
U3Y4YCHHbIE TOHATUS B IIpollecce€ IOMCKAa PpEHIeHHs] MaTeMaTH4eCKH CPOpMYTUPOBAHHOMN
npoOJemMbl, MOJEIMPOBATh pealbHbIE CUTYallMd Ha S3bIKE TIEOMETPUHU, MHCCIE0BaTh
IIOCTPOCHHBIE MOJENIU C HCIOJb30BAaHHEM TE€OMETPUYECKHX MOHSITUH M TEOpeM, ammapaTa
anreOpbl, pemarb MpPaKTUYECKUE 3aJaud, CBS3aHHbIE C HAaXOXKICHHEM TeOMEeTPUYECKUX
BEJIMYMH.

12)  uuWTaTh W CTPOUTH TAOIMIBI U THATPAMMBI, ONEPHPOBATH MOHATUSMHU: CPEIHEE
apudmernyeckoe, MeuaHa, HauOoJbIIee, HAaUMEHbIIIEEe 3HAYCHHE, pa3Max MacCHBa YMCIIOBBIX
JAHHBIX; ONEPUPOBATh MOHATUSAMH: CIYYaWHBIH AKCIEPUMEHT (OMBIT) M CiIydaifHOE COOBITHE,
3JIEeMEHTapHOE COOBITHE (PJIEMEHTAPHBIA UCXOJ) CIIY4alHOTO OIbITa, HAXOJAUTh BEPOSITHOCTH B
OIBITaX C PABHOBO3MOXKHBIMH CITyYalHBIMHU COOBITHSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIy4YallHBIX HKCHEPUMEHTAaX; HaxoJuThb U (HOPMYIHUPOBATh COOBITHS:
nepeceyeHue M OObEAMHEHHE JaHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE IAHHOMY
COOBITHIO, TIOJIB30BATHCS UarpamMmMamMu Oiliepa U (GopMyJIOi CIIOXKEHHs] BEPOATHOCTEH mHpH
pellIeHNH 3aJay; ONEepUpOBaTh MOHIATUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS,
HaxOJNUTh BEPOSTHOCTU C MOMOUIBIO MPABWIA YMHOXEHUS, C IMOMOUIBIO JIEpEBA CIY4aWHOIO
OTBITA; MPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS MPH PELICHUH 3a]ad; ONepupoBaTh
MOHSATUSIMHU: HCHBITAHWE, HE3aBHCHMBIE HCIIBITAHUS, CEpUsl MCIBITAaHWM, yCIexX U Heyjaaya,
HAaXO/UTh BEPOSATHOCTH COOBITMI B CepUM HE3aBUCHMBIX HCIBITAaHHHA 10 MEpBOro ycmexa,
HaXOJUTh BEPOSTHOCTU COOBITHI B cepuM MCNbITaHUM BepHyin; omepupoBaTh MOHSATHSIMHU:
cllydaiiHas BEJIMYMHA, Paclpeie]ICHNE BEPOSITHOCTEN, TMarpaMma pacipeieleHHusl.
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13)  cpaBHHBaTh BEPOATHOCTH 3HAYCHUH CAYYalHOW BEJIWYHMHBI IO PaCIpeacICHUIO
WK C IIOMOUIBIO JUarpaMM; OorncpupoBaThb MOHATHEM MATCMATHYCCKOI'0 OKHUAaHWA, IPUBOIUTD
MpUMEphI, KaK MPUMEHsSEeTCd MaTeMaTHYecKOoe OKHMJIaHUE CIy4yallHOW BEIMYMHBI HAXOIUTh
MaTEMaTHYECKOE OXHUJIAHWE IO JAHHOMY paclpeesieHUI0; UMETh NPEACTAaBICHUE O 3aKOHE
OO0JIBIINX YKCEN; UMETh MPEJICTABICHHE O HOPMAJILHOM paclpeIeICHUN.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBbI Y4eOHOI0 NpeaMeTa:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuaromierocs 362 yaca, B TOM YHCIIC:

JISE OYHOM (pOPMBI 00yUeHHUS:
00s13aTeIbHOM ayTUTOPHOM ydeOHOM Harpy3Kku oOyuarorierocst 234 4acos,
CaMOCTOSITEeNIbHOM paboThl oOyuarormierocs 128 yacos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O6beM yueOHOro npeaMera M BU/AbI y4eOHOI padoThI

JJIs1 OYHOM (pOpMBI 00yYeHUSA

Bup yueOHol paGoThI Oovem

yacos
MakcumasbHas yueOHas Harpy3ka (Bcero) 362
Ob0s3aTeibHAsI AyIUTOPHAs Y4eOHAsl HATPy3Ka 00y4aIOLIerocs 234

(Bcero) B Tom yucre:

OCHOBHO€ COACPKAHUEC

PAKTHYECKUE 3aHATHUS 70
KOHTPOJIbHBIE paOOThI 2
CamocrosiTesibHasi paboTa o0yyariuerocs (Bcero) 128

HpOMe)KyTO‘lHaH arrecranmsa B (1)OpM€ IK3AMEHA
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2.2 TemaTu4ecKuii IJIaH U coJep:KkaHue ydyeOHOro npeaMera «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 72/30/62
Pasnea 1. Yncaa u Beruucjenus. MHoxkecTBa.
Tema 1. ConepxaHue y4eGHOro MaTepuaJjia 8/2/8
PazBurtue 1 | 1.Ilemnwle u panmoHanbHbIC Yrcia. JleficTBuTenbabie yncna. [Ipubmmkennbie Beraucienus. [IpudmmkeHHoe
MOHATHS 0 YHCJIe 3HAYEHHUE BEIMYMHBI U MOTPEIIHOCTH MPUOIIMIKEHHI. 2
2 | 2.KommuiekcHble yncna. ApudMeTiHaecKkre JeHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3.KomrmuiekcHble uncna. Tpuronomerpuueckas opma 3aliucH YnCia 2
4 | 4 Ilpaktuyeckas padora Ne 1 «[loHsTHE MHOXKECTB YHCEI 2
5 | 5.BX0aHOM KOHTPOJIb 2
CamocTosiTe1bHast padoTa 00y4Yarouuxcst 8
Camocmosmenvras paboma « Komnnexcuvie uucna. Pewenue 3a0au no obpasyy» 4
CamocmosmenvHas paboma «Pewenue cucmem nunelnvix ypaswenui. Mampuya cucmembvi 1UHEHbIX 4
ypasnenuii. Onpederumens mampuysl 2 X2, npumeHenue onpeoeiumers 0isi peulenus CUcmembl TUHEHbIX
VPABHEHUI.
Pewenue npuknaousix 3a0a4 ¢ NOMOWbIO CUCMEMbL TUHENHbIX YPAGHEHULLY
Pasnen 2. @ynkuuu u rpaguxku
Tema 2. Conep:xxaHue y4eGHOro MaTepuaJjia 6/4/6
DyHKIUH, HX 6 | 1.dynknuu. Cnoco6sl 3aganus Gynkuuu. ['paduxu pynkumun. ColictBa QyHKINH. 2
cBOiicTBA N 7 | 2.06parubie pyHKIHH. O0IACTE ONpeaeNieHus U 00J1acTh 3HaYeHH oOpaTHOU (yHKIMH. ['paduk oOpaTHOI 2
rpadgpukm. ¢ynkuuu. Cnoxxsas GyHKIUs (KOMIO3HUIINSA)
3.MIpakTnuyeckas padora Ne 2 «Dynkuu. CBoiicTBa QyHKIINN) 2
4.IlpeoOpa3zoBanue rpadukoB ¢pyHkuuii. Bunpl npeoOpasoBaHuii. 2
10 | 5.JIpakTuyeckasi padora Ne 3 «IIpeoOpa3oBanus rpagukoB QyHKIHID) 2
CamocrosiTe1bHast padoTa 00y4alonuxcs 6
Pewenue 3a0au « Obnacme onpedeneHus yHKyuu». 2
Pewenue 3a0au «Ceoticmea ¢hynxyuti 2
2

Ilocmpoenue epaghuros ¢hynxyuii
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Pa3gen 3. OcHOBBI TPUTOHOMETPHH

Tema 3. Conep:xaHue y4eGHOro MaTepuaJjia 10/6/6
Tpuronomerpuue 11 | 1.Pagunannas Mepa yria. BpamarensHoe aBrmxeHue. TpUroHoMeTpuyecKas OKpy>KHOCTb 2
CKHe BhIpaskeHus | 12 2.CuHyC, KOCUHYC, TAHT€HC U KOTaHTeHC unciaa. OCHOBHBIC TPUTOHOMETPUYECKUE TOKICCTBA, 2

13 | 3.IIpakTuyeckas padora Ne 4 «TpuroHoMmerpuieckrue GyHKIIMH YUCIOBOTO apryMEHTa 2

14 | 4. ®opmyinbl npuBeaeHusi. CUHYC, KOCUHYC M TAHT€HC CYMMBI M PA3HOCTHU JBYX yIJI0B. CHHYC U KOCUHYC 2
JNBOMHOTO yria. @opmyJsibl NOJOBUHHOTIO yria.

15 | 5.[Ipeobpa3oBanusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUNA B IPOU3BEIECHUE U IPOU3BEACHUS B CYMMY. 2
Bripaxkenue TpuronoMeTpudeckix (QyHKIUN yepe3 TAHreHC MOJOBUHHOTO apryMEHTa.

16 | 6.I1pakTyeckasi padora Ne 5 «OcHOBHBIEC ()OPMYITBI TPUTOHOMETPUI 2

17 | 7.Ilpeo6pa3oBaHusi NPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH. 2

18 | 8.IlpakTnueckas padora Ne 6 «IIpeobpa3oBanusi MPOCTEHIINX TPUTOHOMETPUYECKUX BHIPAKEHUI 2

CamocrosiTejibHasi padoTa 00y4aOUIUXCcs 6

Camocmosmenvras paboma « OCHO8HbIE MPUSOHOMEMPUYECKUE MOHCOECIBA» 2

Camocmosmenvras paboma «lIpeobpazosanus mpuecoHoMempuiecKux blpaniCeHul» 4

Tema 4. CopepxaHue y4eGHOro MaTepuaJjia 2/2/5

Tpuronomerpuue 19 | 9.llpakTnyeckas padora Ne 7 «TpuroHoMmeTpudeckue QyHKITUNY. 2

ckue pynxnun. | 20 | 10.06parHble TpUroHOMeTpUYeCcKre QYHKIMHU. APKCHHYC, apKKOCHHYC, aDKTAHI€HC YHMCIIA. 2
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 5

Camocmosmenvrasn paboma «I pagpuxu mpuconomempuieckux QyHKyuiLy 2

Camocmosmenvras paboma «Hccnedosanue mpuzoHomempudeckux QyHKyui» 3

Tema 5 Conep:xaHue y4eOHOI0 MaTepuajia 8/2/9

Tpuronomerpuue | 21 | 11.IIpocreiityie TPUTOHOMETPHUECKHUE YPABHEHUSI. 2
CKHe ypaBHeHHs1 | 22 | 12.MeTozpl penieHusl TPUTOHOMETPUYECKUX YPaBHEHHH. 2
U HepaBeHCTBa. | 23 | 13.PenieHne TPUrOHOMETPHUECKUX YPAaBHEHHUH. 2
24 | 14 Ilpocreiiye TPUrOHOMETPUYECKHE HEPABEHCTRA. 2

25 | 15.1Ipaktuyeckas padora Ne§ «IIpocreiiniye TpUroHOMeTpUYECKHE YpaBHEHUS 2

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst 9

Camocmosmenvuas paboma « Pewienue mpueconomempuyeckux ypasHeHuiLy 3

Camocmosmenvras paboma « Pewienue mpu2oHomempuieckux HepageHcme » 3

Camocmosmenvuas paboma « Cucmemvl mpueoOHOMeMPUYECKUX YPAGHEHUL) 3

Pa3gen 4. Ctepeomerpus

Tema 6

I Coaep:xkanue yueOHOro MaTepuaJia

6/-/-
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BBenenue B 26 | 1. OcHOBHBIE MPOCTPAHCTBEHHBIC (GUTYPHI. AKCUOMEBI cTepeoMeTpu. [lapaiensHOCTh MPSMBIX U 2
CTEepeOMeTPHIO. IIJIOCKOCTEN
27 | 2. Terpasap. INapamienenunesn. 2
28 | 3. Ceuenus. 3aaun Ha TIOCTPOCHUE CCUCHUM. 2
Tema 7 Coaep:kaHue y4eGHOro MaTepuaia 8/6/10
IpsMbie u 29 | 4. TTpakTuuyeckasi padora Ne 9«llapanienbHOCTh NPSIMBIX U TUIOCKOCTEI 2
ILUIOCKOCTH B 30 | 5. [NepneHAUKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH. 2
npocrpancrBe. | 31 | 6. [lepnenquKy/IAp U HAKJIOHHAsA. YTOJI MEXKAY IPSAMOM U ILIOCKOCTBIO. 2
32 | 7. JIyrpannsiii yroa. [lepneHauKynsipHOCTh IBYX TUIOCKOCTEHA. 2
33 | 8. IlpakTHyeckas padora Ne 10 «[leprneHaUKYIIPHOCTb B IPOCTPAHCTBEN 2
34 | 9. 'eomeTpuueckne NpeoOpa3oBaHUs MPOCTPAHCTBA. 2
35 | 10. Mpakrnueckas padora Ne 11 «IIpsMbie U TIIOCKOCTH B TPOCTPAHCTBEY» 2
CamocrosiTesibHast padoTa 00y4arOUIUXCH 10
Camocmosmenvrasn paboma «llapannenvnocmos 8 npocmpancmaeey 2
Camocmosmenvrasn paboma «llocmpoenue ceuenuii MHO202pAHHUKOB) 4
Camocmosmenvhas paboma « Yeon mesxicoy npsamoul u nioCKOCmvio, Y20 Me#COy NPAMbLMUY 2
Camocmosmenvrasn paboma «llepneHOuKyisspHOCMb 8 NPOCMPAHCMEE) 2
Pasnea 5. BekTopsl B npocTpaHcTBe
Tema 8 Conep:xaHue y4e0HOr0 MaTepuasia 6/4/6
Koopauuarer u | 36 | 1. [lonsTne BeKTOpa Ha IIIOCKOCTH U B IIPOCTPAaHCTBE. BUibl BekTopoB. [JleiicTBust ¢ BekTopamu. Onepaimu 2
BEKTOPBLI. HaJ BCKTOpaMH.
37 | 2. llpakTnyeckasi padora Ne 12 «BeKkTopbI B IPOCTPAHCTBE 2
38 | 3.Meroa KOOpAMHAT B IpOCTpaHCTBE. [IpsMoyronpHas cucTemMa KOOpAWHAT B TPOCTPAHCTBE. 2
39 | 4. Meton xoopauHAT B ipocTpancTBe. KoopauHate! BekTopa. CBS3b MEXTy KOOPIUHATAME BEKTOpa H 2
KOOpJAMHATaMH TOYEK.
40 | 5. TIpakTuueckasi padora Ne 13 «MeTo 1 KOOPJMHAT B IPOCTPAHCTBE) 2
CamocTosiTe1bHast padoTa 00y4yaronuxcs 6
Camocmosmenvras paboma «Memoo koopounam 8 npocmpancmeey 2
Camocmosmenvrasn paboma «Koopounamul éexmopay 2
Camocmosmenvuas paboma « CkanapHoe npouzgeoeHue 6eKmoposy 2
Pa3gen 6. Kopuu, crenenu u jorapugmel.
Tema 9 Conep:kaHue y1eOHOT0 MaTepHaja 8/2/6
41 ‘ 1.Kopuu u crennenn. KopHu HaTypanbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA. 2
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Kopuu n 42 | 2. CtenieHH ¢ pallMOHAIBHBIMY ITOKA3aTelsIMHU, HX CBOWCTBA. CTENEeHU C IEHCTBUTEIILHBIMY ITOKA3aTeIISIMU, 2
CTeNeHH. UX CBOWCTBA.

43 | 3. VppanroHaJIbHBIE YPAaBHEHUS 2

44 | 4. Crenennas ¢pynkuus [IpeoOpazoBaHusi pallMOHAIBHBIX, HPPAIIMOHAIBHBIX, CTEIICHHBIX BBHIPAKCHUIA. 2

45 | 5.11pakTuyeckas padora Ne 14 «KopHu u cTeneHn 2

CamocrosiTesibHAast padoTa 00y4aroUIuXcs 6

Camocmosmenvrasn paboma «Kopenv n-oii cmenenu u e20 c80UCMBa» 2

Camocmosmenvrasn paboma «ppayuonanvhvie ypasHeuusy 2

Camocmosmenvrasn paboma « CmeneHv ¢ payuoHAIbHbIM NOKA3AMeNeM» 2

Tema 10 ConepxaHue y4eGHOro MaTepuaJjia 10/2/6

Tlokazare/ibHAsA 46 | 6. ITokazaTenbHas (1)yHKIII/I$I. 2

dynxuus. 47 | 7. Tloka3zaTenbHble YpaBHEHHUS. 2

48 | 8. [lokazaTenbHbIC HEPABCHCTBA. 2

49 | 9. Tloka3aresnbHbIC HEPABEHCTBA U YPABHCHUSI. 2

50 | 10.lIpakTuyeckas padora Ne 15 «[loka3zaTenpbHble ypaBHEHUS! M HEPABEHCTBA 2

51 | 11.KonTponsHas pabora «Htoru 1 cemectpar 2

CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 6

Camocmosmenvras paboma «llokazamenvhvie ypasHenus» 2

Camocmosmenvras paboma «lloxazamenvhvie HepageHcmeay 2

Camocmosmenvras paboma « Cucmemvbl NOKA3amenbHblX YPAGHEHULL U HEPABEHCNE» 2

2 cemectp 92/40/66
Tema 11 Conep:xaHue y4eGHOro MaTepuaJjia 10/4/10

Jlorapudmsr. 52 | 12 Jlorapudm. [TpaBuia aeiictBuii ¢ jorapupmamu. [lepexoq K HOBOMY OCHOBAHHIO. 2

53 | 13. Jlorapudmuueckasi GyHKITHSL. 2

54 | 14, TIpakTuyeckas padora Ne 16 «[IpeoOpa3oBaHus MOKA3aTEIbHBIX U JIOTAPH(PMUICCKIX BBIPAKCHHIN 2

95 | 15. Jlorapudmuyeckue ypaBHEeHHs 2

56 | 16. JlorapuMuuecKre HEPABEHCTBA 2

o7 | 17. JlorapudmMuyeckie ypaBHEHHs 1 HEpaBEHCTBA 2

58 | 18.I1pakTuyeckas padora Ne 17 «Jlorapudmudeckue ypaBHEHUsS] 1 HEPABEHCTBAY 2

CamocrosiTe1bHast padoTa 00y4alonuXcs 10

Camocmosmenvhas paboma « Ceoticmea 102apugmosy 2

Camocmosmenvhas paboma «Jlocapugpmuueckue ypasnenus» 2

Camocmosmenvras paboma «Jlocapugpmuyecxue nepagencmaay 2
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Camocmosmenvuas pa60ma « cucmemanl JlOZGpu(ﬁMuWBCKMX ypa@neﬂuﬁ Uu HepaeenHcme )

Ipesenmayus «Jlocapugpmuneckas GyHKYus 8 HCUsHUY 2
Paznes 7. MHOrOrpaHHMKH M KPYIJIble TeJa.
Conep:xaHue y4eGHOro MaTepuaJjia 8/2/6
59 | 1. MHororpaHH#uK H ero sieMeHThl. [Ipusma. [lapamienenwumen 2
60 | 2. [upamuaa. Buasl nupamu. 2
61 | 3. [l;momank NOBEPXHOCTH MHOTOTPAHHUKOB 2
Tema 12 62 | 4. Cummetpus B poctpancTse. [IpaBuibHbIe MHOTOTPAHHUKH. 2
MuororpanHuku | 63 | 5. Ilpaktuyeckas padora Ne 18 « MHOrorpaHHUKN» 2
CamocrosiTeqbHasi padoTa 00y4arOIHXCsI 6
Camocmosmenvuas paboma «llpusma. [lnowads 60x0601 nogepxHocmu» 2
Camocmosimenvhas paboma «Ilupamuoda. Ilowadb nogepxHocmu npusmuly 2
Camocmosmenvhas paboma «lIpasunvhvie MHO2OSPAHHUKUY 2
Tema 13 Conep:kaHue yueGHOro MaTepuaja 6/2/6
Tena Bpamenns | 64 | 6.llunnanp, mummsapuyeckas NOBEPXHOCTh. [L1omais MoBEpXHOCTH IMIUHIPA. 2
65 | 7. KoHyc, KOHMUYECKas MOBEPXHOCTh. Y ceu€HHBIN KoHyc. [lmomane mnoBepXHOCTH KOHYCA. 2
66 | 8. Illap u cdepa, ux ceueHus. BzanMHoe pacronioxkeHue chepbl U TIOCKOCTH, KacaTelbHasl IJIOCKOCTh K 2
chepe.
67 | 9. lIpakTuueckas padora Ne 19 «Kpyrisie Tenay 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 5]
Camocmosimenvnas paboma «Lununop. Ilnowads nogepxnocmuy 2
Camocmosmenvhasn paboma «Konyc. Iliowade nosepxnocmu Konycay 2
Camocmosmenvnasn paboma «Llap. Cihepa. Cihepuueckas nosepxHocmoby 2
Tema 14 Conep:xaHue y4eGHOro MaTepuaJjia 10/6/8
O0BbeMBbI Tell 68 | 10. [Tonsarue 06bEMa. OCHOBHBIC CBOHCTBA 00BEMOB Tel. OOBEM MPSAMOYTOIBHOTO MapalIe/IeTUIe/Ia, 2
MIPU3MBI, HUINHAPA.
69 | 11. IlpakTuyeckas padora Ne 20 «O0BEM MPAMOYTOIHHOTO MapaJICIICTUTICAA, TPU3MBI, IIIHHIPA) 2
70 | 12. O6bem nupamMuIBl M KOHYCA. 2
71 | 13. Pemienue 3agau o reme «O0BEM mHpaMuIbl 1 KOHYCa» 2
72 | 14. Mpaktuyeckas padora Ne 21 «O0BEM nmupamMuIbl ¥ KOHYCa» 2
73 | 15. Pemenue 3anau o treme «O0BEM 11apa u miomab chepb 2
74 | 16. ITomoOwue Ten. OTHOIICHHE IO TOBEPXHOCTEH M 00HEMOB TT0TOOHBIX TEJ 2
75 | 17. llpakTnyeckas padora Ne 22 «3MepeHus: B reoMeTpum» 2
CamocrosTenbHast paboTa 00y4arommxcst 8
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Camocmoamenvrasn paboma « O0bemvl MHO2OCDAHHUKOBY

Camocmosmenvras paboma « Obvemvl mei pauyeHusLy

Kpocceopo no meme «Muocozpannuxuy

Kpocceopo no meme «mena epaujenusy

N[NNI N

Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A

Tema 15 Coaep:kaHue yueGHOro MaTepuajia 4/2/-
Mpenen 76 | 1. Ilpenen mocnae10BaTeIbHOCTH. 2
77 | 2. Tlpenen GyHKIMK, OCHOBHBIE CBOICTBA U MPAaBHJIA BBIYHCIICHHUS. 2
78 | 3.IlpakTuueckasi padora Ne 23 «IIpenensn» 2
Tema 16 Conep:xaHue y4eOHOT0 MaTepuajia 12/6/14
IpousBoaHas 79 | 4, TloHsiTHe TPOM3BOIHOM (DYHKITUH, €€ TEOMETPUYUCCKHI U (PU3MIECKUI CMBICIT. 2
80 | 5. IIpaBwia nuddepennuponanus. Tabnuia MPOU3BOHBIX. 2
81 | 6. [IudbdepennmpoBanne CIOKHBIX QYHKITHIA. 2
82 | 7.IlpakTnyeckas padora Ne 24 «/IuddepennupoBanne BEIpa)KEHUIN» 2
83 | 8. MccnenoBaHue 3J1eMEHTapHBIX (YHKIIMHA HA MOHOTOHHOCTh U TOYKH SKCTPEMYyMa. 2
84 | 9. UccnemoBanue 31eMEHTApHBIX (DYHKIIUH HA HAUOOJBIIEEe U HAMMCHBIIIEE 3HAYCHHUE C TIOMOIIIBIO 2
MPOU3BOIHOMN
85 | 10. IpakTuyeckas padora Ne 25 «HanbomnpIiiee 1 HauMEHbIIEe 3HAYCHUE (PYHKIIMHA HA OTPE3KE) 2
86 | 11. [IpuMeHeHHE IPOU3BOTHON K UCCIIEIOBAaHUIO (DYHKIIMI U MIOCTPOCHUIO rpadukos. [Ipon3BoaHbIe 2
00paTHOM M KOMITO3UITUU ()YHKITHH.
87 | 12. IpakTuueckas padora Ne 26 «[IpumeHeHne TPOU3BOTHON K MICCIIEIOBAHNIO (DYHKITHH U TIOCTPOCHUIO 2
rpauKOB»
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 14
Camocmosmenvhas paboma « Buiuucnenue npedenog gyuxyuuy 2
Camocmosmenvhas pa60ma «Buviuucnenue np0u3600Hle)) 2
CamocmosimenvHas paboma «l eomempuyeckui u huzuyecKull cCmulcli BPOUIBOOHOUN » 2
Camocmoamenvuas pa50ma ((HCC]ZQ()OGGHM@ (Z)_)/HKL!MM HA MOHOMOHRHOCMb, MOYKU MAKCUMYMA U MUHUMYMA) 2
Camocmosmenvras paboma «Haubonvuiee u Haumenvuiee 3naieHusi QYHKyuu Ha ompesKey 2
Camocmosmenvhas paboma «Hccnedosanue ¢hynxyuu, nocmpoenue 2paguxos Qynkyuily 2
Camocmosmenvhas paboma «Acumnmomsl 2pagura GyHKyuu» 2
Conep:xaHue y4eOHOT0 MaTepuaJa 10/6/4
Tema 17 88 | 1.ITepooOpa3Has. Heompe e meHHBIN HHTETpal. 2
HuTerpan nero gq 2. CriocoObl HaX0XKICHHsI HEOTIPEICIICHHOT0 HHTErpaa 2
NpHUMEHEHHE 90 | 3. pakTHyeckasi padora Ne 27 «CriocoObl HAXOXKJICHUS HEOMTPEICIICHHOTO HHTErPaJIa 2
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CamocrosiTe1bHast padoTa 00y4Yaronuxcst

Camocmosamenvuas pa6oma «Boruucnenue Heonpedeﬂelmoeo urnmeezpaiay

91 | 4. Onpenenennsiii uaTerpai. ®opmyna Herorona-JleliOHuma. 2
92 | 5. BeruncieHus onpeelIeHHOTO HHTErpaa. 2
93 | 6.IlpakTnyeckas padora Ne 28 «BpruncieHus ONpPeAETICHHOTO HHTETPajiay 2
94 | 7. Pemienue 3a/1a4 Ha MPUMEHEHUsI HHTErpasia B (PU3UKE U TEOMETPHH 2
95 | 8.IlpakTnyeckas padora Ne 29 «Pemenue 3aa4 Ha IPUMEHEHUE HHTETPaJIa» 2
4
2
2

Camocmosmenvras paboma «8vluucieHue niowaoet puzypy

Pa3znen 9. BeposiTHOCTh U CTATHCTHKA

Tema 18 ConepxaHue y4eGHOro MaTepuaJjia 8/2/2
Komounartopuka | % 1.OcHOBHBIE MTOHATHS KOMOWHATOPUKHU. 3a/1a4M HA TIOJICUET YKCIIa Pa3MEIeHUM, TePECTaHOBOK, 2
M CTATUCTHKA COYCTAHUH.
97 | 2.Permenre KOMOMHATOPHBIX 3a/1a4 2
98 3. Cratuctuieckas 00paboTKa JaHHBIX 2
99 | 4.Pemenue 3a1a4 Ha nepebop BapuanToB. Dopmyna 6unoma Herotona. Tpeyronsauk [lackans. 2
100 | 5.JIpakTuyeckas pa6ora Ne 30 «DneMeHThl KOMOMHATOPHUKIY 2
CamocrosiTesibHast padoTa 00y4arOUIUXCs 2
CamocmosmenvHas paboma «nemenmvl KOMOUHATNOPUKUY 2
Tema 19 Conep:xaHue y4eGHOro MaTepuajia 8/2/6
JJIeMEHTBI 101 | 1.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNE U YMHOKEHHE BeposiTHOCTe!. [loHsATHE 0 He3aBUCUMOCTH 2
TEeopuM COOBITHIA.
BEPOSITHOCTEIA. 102 | 2. JIuckpeTHas ciydaiiHasi BEJIMUYMHA, 3aKOH €€ paclpeesIeHHs. 2
103 | 3.YucnoBble XapaKTEPUCTHKU JUCKPETHOM ClydaitHoM BennuuHbl. [loHsTHE 0 3aKOHE OOJIBIINX YHCEIL. 2
104 | 4, Kmaccuueckoe onpenesieHne BeposiTHOCTH. Teopus rpados. 2
105 | 5.I1pakTnyeckas padora Ne 31 «Pemenue 3a/1a4 Ha BIYUCICHUE BEPOSITHOCTU 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 5]
Camocmoamenvras paboma «3a0auu Ha 8bIYUCIEHUE 8ePOSIMHOCHIUY 2
Camocmosamenvras paboma «/[uckpemuas cayuainas eeruyuna, 4uciosvie xapaKmepucmuxuy 2
Camocmosmenvras paboma « Teopus epagos npu peuwteHuu 3a0ay» 2
Pazgen 10. YpaBHeHHS M HEPABEHCTBA
Tema 20 ConepxaHue y4eGHOT0 MaTepuaJja 12/4/10
YpaBHeHus u 106 | 1.PaBHOCHJIBHOCTH YpaBHEHUH, HEPABEHCTB, cricTeM. OCHOBHBIE MPUEMBI UX PELICHHUS. 2
HEpaBeHCTBA 107 | 2. Mcnionb30BaHue CBOMCTB U rpadukoB (PYHKIMH NP pelIeHuN YpaBHEHUH U HEpaBEHCTB. 2
108 | 3.PermeHune mokaszaTeNbHBIX, JOTApU(PMIUUECKUX YPaBHEHHUH, HEPABEHCTB, CHCTEM. 2
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109 | 4. IlpakTuyeckasi padora Ne 32 «OcHOBHBIE IPUEMBI U METO/IbI PELLIEHUI ypaBHEHUH, HEPABEHCTB, 2
CHUCTEM»
110 | 5. PenieHue TpUroHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB. 2
111 | 6. Pemienne panuoHanbHBIX, HPPAIMOHAIBHBIX YPABHCHHI, HEPABEHCTB, CHCTEM. 2
112 | 7. IlpakTnyeckasi padora Ne 33 «PenieHre TpUroHOMETPUUECKUX YPaBHEHUI U HEPABEHCTBY 2
113 | 8. Penienue ypaBHEHHI 1 HEPABEHCTB C MMapaMeTpamMu 2
CamocrosTenbHasi paboTa 00y4arommxcst 10
Camocmosmenvrasn paboma «Hcnonvzosanue ceoticme )yHKyull npu peuleHuu ypasHeHull U HepageHcmea) 2
Camocmosmenvrasn paboma «llpuemvl pewienus ypasrHeHuil U HepageHCcmay 4
CamocmosmenvHas paboma « YpagneHusi u HepageHcmea ¢ napamempamuy 4
IToBTOpEHHUE Conep:xaHue y4eOHOT0 MaTepuajia 4/4/-
MaTepuala 114 | 1.IToBTOpeHnue Marepuana (reoMeTpus) 2
115 | 2.llpakTtuyeckas padora Ne 34 «[IpuMeHeHHe OMIOPHBIX 3HAHUN IO TEOMETPHI 2
116 | 3.IToBTOopenue Marepuana (anredpa U Hayajla MAaTEMaTHYECKOTO aHATN3A) 2
117 | 4, IlpakTtudeckas padora Ne 35 «[IpumeHeHre OOPHBIX 3HAHUI 10 aJIredpe U MaTeMaTUYECKOMY 2
AHAIN3Y»
[TpomexyTounas arrectanus B popme sx3amena
Bcero: 362
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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
oOydJaroruxcs, pabodee MECTO MpernoaaBaTeis, Jocka ydeOHas, KOMIUICKT
YEPTEIKHBIX MHCTPYMEHTOB JIJIS YEPUCHHUS Ha JOCKE, MOJEIH MPOCTPAHCTBCHHBIX
Te€I U KOHCTPYKTOPBHI T€OMETPUYECKUX (PUTYp, HATJISIHBIE MOCOOWS, MPOEKTOP,
9KpaH, MePCOHATBHBIN KOMITHIOTEP, KOJIOHKH, IPUHTEP IUIAKATHI, CTEH I, YICOHO-
METOarYecKas JOKYMCHTAIHS.

3.2. UndopMmanmonHoe odecnevyenne o0yueHust

[lepeueHbp pekOMEHAYEeMbIX Y4YeOHbIX U3JaHul, VIHTEepHET-pecypcos,
JOTIOJTHUTEBHOM JINTEPATYPBI

OcHoBHasi JiuTepaTypa:
° HNanasH, A. A. Martematuka : yueonuk / A.A. Jlamasa. — 3-e u3n.,

ucrp. u gon. — MockBa : MHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansuoe obOpaszoBanue). - ISBN 978-5-16-012592-3. - Teker:
anextponHbIi. - URL: https://znanium.com/catalog/product/1891827

° Hanasua, A. A. COOpHUK 3a/1a4 MO0 MaTeMaTHKe : yuyeOHoe rmocooue /

A. A. lamasa. — 3-e u3a. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccuonanbaoe obOpaszoBanue). - ISBN 978-5-91134-803-8. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Marematuka : yueOnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHaabHOe 00pa30BaHHE). —
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npaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoit odpaszoBarensHO# cpenbl CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/122921
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288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHBIN
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URL.: https://profspo.ru/books/99917

o [[unoga, JI. 1. MaTtematuka : yaeoHoe nocodue / JI.U. Illunosa, A.E.
[IumnoB. — Mockpa : MH®PA-M, 2020. — 238 c. — (Cpennee npodeccuoHalIbHOE
obopazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 35eKTpOoHHBIN. — Pexum
noctyna: https://znanium.com/read?id=359850

22


https://znanium.com/read?id=380017
https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850

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 AucHUIUIMHBL B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHOBe

DI OC COO.

Koa m HaumMeHOBaHHe
(popMupyemsbIx
KOMIIeTeHIIMH

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

O01mue

JAucouninHapHbie (MpeaMeTHbIE)

OK 03. OpranuzoBbIBaTh
COOCTBEHHYIO
JIeSITENIbHOCTD,
BBIOMpATh
METOABl U
BBITTOJIHECHHUSI
npogeccroHaIbHBIX
3a7a4, OLCHUBATH
3¢ (HEeKTUBHOCTh u
Ka4ecTBO.

THIIOBEIE
CII0COOBI

nux

B ywacTtu TpynoBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAaHHE IICHHOCTH MacTEepCTBa,
TPYIOJIO0HE;

- HHTEpPEC K pa3IuYHBbIM
JIEATCILHOCTH,

OBnaneHne yHUBEPCATbHBIMUA y4EOHBIMHU TO3HABATEIHHBIMHU
JIEUCTBUSMU:

a) 6a30BBIC JJOTHYCCKUE JCHCTBUS:

- CaMOCTOATEIbHO (HOPMYIHMPOBATh U AKTYyaJIM3HPOBATH
mpo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBEHHBIM TPH3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, KJIacCU(PUKAIIMKI U 0000IICHUS;

- ONpeAeNsITh MEeIu JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU UX TOCTHKCHHUS;

- BBUIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SBICHUSX;

- BHOCHUTh KOPPEKTHBHI B
COOTBETCTBHE  PE3yJbTaTOB

chepam mpodecCHOHATBHOM

MIPOTUBOPECUHA B

ACATECIBbHOCTh, OICHUBATH
OeisiM, OLICHMBATL  PUCKHU

-BJIaJICTb METOAAMH MOOKa3aTCJIbCTB, AJITOPUTMAaMH PCIICHUA

3ajla4y; YMCHHC (1)OpMy.]'II/IpOBaTb OnpeACJICHUA, AaKCUOMBI U

TCOPCMBI, IMPUMCHATDb ux, MMpOBOAUTH JOKa3aTCIbHBIC

paccyJIeHus B XO/I€ PEIICHUS 3a1a4;

- YMETh ONEPHPOBATH MOHATUSMH: CTENEHb YHCIa, Jorapupm
YUCJla; YMEHHE  BBINOJHATH  BBIYMCICHHWE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAKECHUN CO CTENEHSAMH M Jorapupmamu,

npeoOpa3oBaHus JPOOHO-PALIMOHATBHBIX BBIPAYKEHUH;

- yMETb  OIEPHPOBATH  IIOHATUSAMH:  pPAaLUOHAIBHBIC,
HPPALMOHAJIBHEIE, IIOKa3aTeIIbHEIE, CTEIICHHBIE,
gorapupMuUyecKre, TPUTOHOMETPUYECKHE  YPABHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

- yYMeThb ONEpUpOBaTh MNOHATUSAMU: (yHKUUS, HENpepbIBHAS
(ynxums,
UHTETpa;

MMpOnU3BOJHAA, nepBoo6pa3Ha${, OHpeI[eJ'IeHHBII\/'I

YMETh
(GyHKLUH, UCHONB3Yysl CIPAaBOYHBIE MATEPHUAbl; MCCIEIOBATh B

HaxXoquTh IIPOU3BOJAHBIC SBJICMCHTAPHBIX
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MOCIIEACTBHIA AESATEILHOCTH;
- pa3BHBaTh KpeaTHUBHOE
KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIIEIOBATEILCKHIE NCHCTBHS:

- BJameTh HaBBIKAMH  y4eOHO-HCCIICIOBATEILCKON U
MIPOEKTHOM NIEeATEIIBHOCTH, HAaBBIKAMH pa3pelieHus Ipooiem;
- BBISIBIIATD MPUYHHHO-CJIEICTBEHHBIC CBSI3U u
aKTyaJIM3UpoBaTh 3ajJlauy, BBIJIBUTATh THUIIOTE3y €€ PCIICHUs,
HAaXOIWTh  apryMEeHTBl s JOKa3aTelbCTBA  CBOUX
YTBEPXKICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPHH PEILICHUS;

- aHaTU3UpOBaTh MOJyYEHHBIE B XOJE pEUICHHA 3aJayu
pe3ynbTaThl, KPUTHYECKH OLIEHWBAaTh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

-- yMeThb TMEPEHOCUTh 3HAHUS B I[I03HABATEIILHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

- yMETh HWHTErPUPOBATh 3HAHWS W3 Pa3HBIX MPEAMETHBIX
obJacreii;

- BBIABUTATh HOBBIC WJACH, TMpejaratb OPUTHHAIbHbBIC
MOAXObI U PEIICHHUS,

M CIIOCOOHOCTh HMX WCIIOJIb30BaHUSI B TO3HABATEILHOW U
COLIMAJIbHOM MPAKTHKE

MBIIIIJICHUEC Inpu pCIICHUU

MPOCTEUIINX CIy4asx (YHKIUH HA MOHOTOHHOCTb, HAXOJIUTbH
HauOOJbIINEe W HAUMEHbIINME 3HAYCHUs (YHKIHA; CTPOUTH
rpa@uky  MHOTOWIEHOB  C

HCIIOJIb30BaAHUCM arrapara

MaTEeMaTHYECKOI0 aHalIM3a; MPUMEHATh IPOU3BOJHYIO IIpH

pelieHHHd  3aJad  Ha  JIBIDKCHHE;  pellaTh  MPaKTHUKO-
OpPHEHTHPOBAHHBIC 3aJa4il HA HaWOONBIINEC W HAUMEHBIIUEC
3HAYCHHS, HA HAX0XKICHUE MYTH, CKOPOCTH U YCKOPEHWUSI;

- YMETh ONEPUPOBATh IMOHITHUAMHU: pPALUOHAIbHAS (YHKIWS,
byHKIWMS, byHKIMS,

aorapugmuyeckas (GyHKIHSA, TPUTOHOMETPHUYECKHE (YHKIHH,

MOKa3aTeIbHas CTEIECHHasI
oOpaTHble (DYHKIMH; YMEHHE CTPOUTh TIpadUKU H3YUEHHBIX
GbyHKIMH, UCTIOIB30BaTh IPaUKU NPU U3YyUEHUH MPOLECCOB U
3aBUCUMOCTEH, NpU pEHIeHuH 3ajad M3 JPYyTux Yy4eOHbIX
IpeAMETOB U 3a/1a4 U3 PealbHOM KU3HU; BhIpakaTh (OpMyJIaMu
3aBUCHMOCTH MEXIy BEJIMUNHAMU;

- YMeTh pelaTh TEKCTOBbIE 3a7jauil PA3HbIX TUIOB (B TOM YHCIIE
Ha MPOLEHTHI, TOJIH U YacTH, Ha JBI)KEHHE, PabOTy, CTOMMOCTh
TOBAapOB U YCIYT, HAJIOTH, 3aJaud M3 OOJAaCTH YNpaBICHUS
JUYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATH BBIPAKCHHUS,
ypaBHEHMs, HEPaBEHCTBA M MX CHCTEMbI 110 YCJIOBUIO 3aJadH,
UCCcIe0BaTh MOJy4YeHHOE  pelleHHMe U OIICHUBATh
IpaBAONoA00HOCTb PE3yIbTaTOB;

- YME€Th OIEpPUPOBATH MOHATUAMU: CpelHEEe apU(PMETHUECKOE,
MeauaHa, HaumOoNblIee W HaMMEHbIIee 3HAYEHUs, pa3Max,
JMCIEpCHs, CTaHJapPTHOE OTKJIOHEHUE YHMCIOBOr0 Habopa; yMETh
U3BJIEKaTh, HHTEPIPETUPOBATh UH(POPMALIUIO, NPEACTABICHHYIO
B TaONIUIIaxX, Ha AUarpaMmax, rpaukax, OTpakarollyto CBOHCTBa
peanbHBIX MPOLECCOB U SIBJICHUN; NPEACTaBIATh UHPOPMALIUIO C

IIOMOIIBIO Ta6J'II/ILI U JuarpamMm; HMCCICIOBATb CTATUCTHUYCCKHUC

24




JIaHHBIE, B TOM YHUCIIe C IPUMEHEHUEM IpaUuecKuX METOIOB U
AJIEKTPOHHBIX CPE/ICTB;

- YMETb OINEpPUPOBaTh MOHATUSMU: CIyYallHBIA ONBIT U
CllydaiilHO€ COOBITHE, BEpPOSATHOCTh CIIy9allHOTO COOBITHS;
YMCHUC BBIYHCIIATH BCPOATHOCTD C HUCIIOJIB30BaHHUEM
rpadUuecKuX METOJOB; NPUMEHATh (OPMYJBl CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThl U (POPMYITBI
Ipn  peHICHUM 3aJa4; OLCHUBATL BEPOATHOCTU PCAJIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4YallHBIMH BEJMYMHAMH; yMEHHE
MPUBOJIUTH TPUMEPHI TPOSBICHUS 3aKOHA OONBIIMX YHCET B
IIPUPOAHBIX U O6HI€CTBCHHI>IX SIBJIICHUAX,

- YMETb ONEpPHPOBATH MOHATHUSAMH: TOYKA, MpsMasi, IJIOCKOCTH,
MPOCTPAHCTBO, ABYTPAHHBIN YroJi, CKpelIuBarolIuecs NpsiMbIe,
[apajuleIbHOCTh W INEPHEHIHUKYJSIPHOCTh  IPSIMBIX U
IUIOCKOCTEH, yroil MEXAy NPSMBIMH, YTOJl MEXIY HpsSMOW U
TUTOCKOCTBIO, YTONl MEXKAY IIOCKOCTSIMU, PACCTOSHHE OT TOYKH
J0 TUIOCKOCTH, PACCTOSHHE MEXIY NpPSMBIMU, PACCTOSHHE
MEXIy IUIOCKOCTSIMH, YMEHHE HCIOJIb30BaTh IPH PEIICHHH
3aJa4 M3ydeHHbIe (aKThl U TEOpPEMbl IUIAHUMETPUHU; YMEHHE
OLIEHMBATh Pa3Mepbl 0OBEKTOB OKPYIKAIOIIECTO MHPAa;

- YMCTb OICPUPOBATH MNOHATHAMU: MHOI'OTPAHHHUK, CCUCHHEC
MHOTOTpaHHMKA, KyO, Mapajulesenumnesa, Ipu3Ma, MNUPaMUAaa,
¢urypa W MOBEPXHOCTh BpAIICHUS, LWIMHAP, KOHYC, IIap,
chepa, cedenus (GuUTypsl BpalIeHHS, MIOCKOCTh, KaCAIOMIASICS
cdepsl, HWINHAPA, KOHYCA, IUIOMAAb HOBEPXHOCTH MHUPAMUIIBI,
NpU3MBI, KOHyCa, IMJIMHIpA, TUiomans cdepsl, o0beM Kyoa,
NPSIMOYTOJILHOTO — MapajuieNienea, HHUPaMHIIbl, PU3MBI,
HWIMHAPA, KOHYCa, IIapa; yMEeHHe U300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BpAIIEHUs, UX CEYCHHUS OT PYKH, C MOMOIIBIO
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YEPTEIKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb ~ CUMMETPUI0 B  IIPOCTPAHCTBE;  YMEHHUE
pacro3HaBaTh NPaBUIbHBIE MHOIOTPAHHUKUY;

- YyMETb ONEPUPOBATh MOHATHAMHU: JBHXCHHE B IIPOCTPAHCTBE,
10100HbIe (UTYpBl B NMPOCTPAHCTBE; UCIOIb30BATh OTHOLICHUE
Ionaaed TMOBEPXHOCTEH M 00BEMOB MOMOOHBIX (GUTYp TIpH
pelLleHNH 3a/ay;

- YMETb BBIYUCIATH F€OMETPUUECKUE BEIUYUHBI (JUIMHA, YTod,
wiomans, 00beM, IUIOLIAAb  IOBEPXHOCTH),  HCHOJIb3Ys
u3y4eHHbIe (YOPMYIIBI U METO/BI;

- yMeTb OIEpPUPOBaTh IOHATHAMU: IPSIMOYTOJbHAs CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIIpHOE IIPOM3BENIEHHE, Yrojd MEXAY BEKTOpaMH, CyMMma
BEKTOPOB, IPOM3BEJIEHHE BEKTOpa Ha YHCIO; HAXOIUTh C
MOMOMUIBIO U3YYEHHBIX (OPMYIT KOOPANHATHI CEPEANHBI OTPE3Ka,
paccTosiHUE MEXy ABYMS TOUKAMU;

- yMeTb BBIOMpaTh MNOAXOISIIMHA W3YYEHHBIH METOA A
peleHus 3ajaud, paclo3HaBaTh MaTeMaTHueckue GaxkTbl U
MaTeMaTHYeCKUe MOJAEIH B MPHPOIHBIX M OOIIECTBEHHBIX
SBICHUAX, B HCKYCCTBE; YMEHUE NPUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX  OTKPBITUM  POCCHHCKOM UM MHUPOBOMU
MaTeMaTHYECKOW HAYKH.

- YMETb ONEpUPOBaTh MOHITUSAMHU: OIpPEJCIIEHHE, aKCUOMa,
TEOpeMa, CIEICTBHE, CBOWCTBO, MPH3HAK, JOKa3aTEIbCTBO,
paBHOCWIIBHBIE  (OPMYIHUPOBKH; yMEHHE  (OPMYyIHUpPOBATH
o0paTHOE M MPOTUBOIOJIOKHOE YTBEP)KICHHE, IPUBOAUTH
OpUMEpbl ¥ KOHTPIPUMEPHI,  HUCIONB30BaTh  METOJ]
MaTeMaTUYeCKOM  MHAYKIHUM; MHPOBOJUTH  JOKAa3aTeNIbHbIE
paccyKIeHusl IpU peIlIeHUHM 3aJad, OLEHHBATH JIOTMYECKYIO
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MPaBWIBHOCTB PACCyKICHUM;

- YMETb ONEepUPOBaTh MOHATUAMHU: MHOXKECTBO, IIOAMHOKECTBO,
omnepaluy  HajJ  MHOXECTBAMH; yMEHHE  HCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBII ammnapar Al OMMCaHUS peallbHbIX
IIPOLIECCOB U SBJICHUN INpPH PELICHUU 3aj1ad, B TOM 4YHCIE U3
IPYrUX y4yeOHbIX IPEIMETOB;

- YMETh OIepUpOBaTh MOHATUSIMU: Tpad, CBA3HBIN rpad, nepeso,
IUKJI, Tpad Ha IUIOCKOCTH; yMEHHE 3ajaBaTb M OIMCHIBATH
rpadbl pasIMYHBIMU CIIOCOOAMH; HCIONIB30BaTh TIpadbl Hpu
pelLIeHu! 3ajad;

- yMeTb CBOOOJHO OIEpUPOBATh IOHATUSMH: COYETaHMUE,
NepecTaHOBKa, YUCIO COYETaHUH, YUCIIO MEePECTaHOBOK; OMHOM
HeioToHa; ymMeHMe NpUMEHATH KOMOHMHATOpHbIE (DAaKTBl U
paccyaeHus Ul peleHns 3a1ay;

-yMeTh OIEPHPOBaTh MOHATUSAMU: HATYpaJbHOE YHUCIO, ILIEJI0e
YHUCIO, OCTaTOK 10  MOJYJII0, palMOHAJIbHOE  YHUCIIO,
UPPALOHATIBHOE YHUCIO, MHOXECTBA HATypajbHBIX, IEJbIX,
palMOHANBHbIX, JEHCTBUTEIBHBIX YUCET; YMEHHE MCIOIb30BaTh
NIPU3HAKU JIeIMMOCTH, HAMMEHBIIMH OOIMH JeiuTens |
HauMeHblIee o0Iee KpaTHOe, anropuT™ EBKiIKga npu peneHuu
3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATh MOHITUAMU: CTENEHb C LIEIBIM
rokaszaTejeM, KOpPEHb HAaTypaJbHOH CTENeHH, CTENeHb C
palMOHATILHBIM  TIOKa3aTelieM, CTENeHb C JACHCTBUTEIbHBIM
(BELIECTBEHHBIM) IIOKa3aTeseM, JIorapuM uucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh ONEPHPOBATH MOHATUSAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUN
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U HEPABEHCTB, PAaBHOCHIBHOCTb YPAaBHEHH, HEPABEHCTB W
CHCTEM, pallMOHAJbHbIE, HUPPALUOHAIbHbIE, II0Ka3aTeJIbHBIE,
CTEIICHHBIE, jorapudmMuyeckue, TPUTOHOMETPUYECKHE
YPaBHEHHs, HEPAaBEHCTBA W CHUCTEMbI; yMEHHE pelIaTh
YPaBHEHHUs, HEPABEHCTBA U CHUCTEMbl C IOMOIIBI Pa3IMYHbIX
IIPUEMOB; pellaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; NPUMEHATh yPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUI pellleHHs] MaTeMaTH4YeCKHX 3aJad M 3a/ad U3 pasIndHbIX
o0yacTeld HAyKH U peajbHOU )KU3HH,

-yMeTh CBOOOJHO ONEpUpPOBATh MOHATUAMH: Ipaduk (QyHKINH,
oOpatHast pyHKIMS, KOMIIO3UIMS QyHKIMH, JInHEeHas QyHKLus,
KBaZipaTuyHas (QYHKIMSA, CTEHEHHas (QYHKIUA C  LEIbIM
IOKa3aTesneM, TPUTOHOMETpUYecKHe (QYHKIMM, OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIUH, HoKa3aTesbHas u
norapupmudeckas (QyHKIUM; YMEHHE CTPOUTbh TIpaduku
(yHKLUH, BBITOJIHATH IPpeodpa3zoBaHus rpapuKoB (GyHKIUH;
yMEHHME UCNOIb30BaTh Trpaduku (YHKUUH U1  U3ydEeHUs
IPOLIECCOB M 3aBUCHUMOCTEH IpU PEUIEHHWU 3a7ad M3 APYrHX
y4eOHBIX NPEAMETOB M W3 peaJbHOW KHM3HM; BBIpPaXaThb
(hopMynaMu 3aBUCUMOCTH MEKAY BEITMUUHAMU;

yMEHHE CBOOOAHO ONEpUPOBATh  IMOHATHUSMH: YETHOCTb
(GyHKIMH,  NEPUOJUYHOCTh  (YHKIUH,  OTPAHUYEHHOCTb
(yHKLIMM, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (yHKLHUH,
HauOosnpIIee M  HAaWMEHbIee 3HA4YeHus (PyHKOMKM  Ha
MIPOMEKYTKE; yMEHHE IPOBOJUTH HCCIIeI0BaHNE (DYHKIINH;
YMEHHUE HCIOJIb30BATh CBOWCTBA M TIpapuku (QyHKOMA s
pelieHsl ypaBHEHHWH, HEpaBEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTh Ha KOOPJUHATHOM IJIOCKOCTU MHOXECTBA PELLICHUN
YPaBHEHHUH, HEPABEHCTB U UX CHCTEM;
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- yMETh CBOOOJHO OIIepPUPOBATH MOHSATHSIMH:
110CJIe10BATEIbHOCTD, apugpmeTuyeckas nporpeccus,
reoMeTpuyeckass  mporpeccus, OeckOHeYyHO  yObIBaromias
reoMeTpruecKas porpeccus; yMEHHue 3aJaBaTh
[I0CJIEI0BATEIbHOCTH, B TOM UHUCIIE C IIOMOULIbIO PEKYPPEHTHBIX
opmyu;

- YMEThb OIEPHUPOBATH MOHATUSAMH: HENPEPHIBHOCTH (DYHKIIHH,
acUMIITOTHI Tpaduka QYHKLUUH, TepBast U BTOpasi NMPOU3BOJHAS
(YHKINHU, TEOMETPUUECKUI U PU3UUECKUI CMBICI TPOU3BOTHOM,
nepBoOOpasHasi, OMpe/IeIeHHBId HMHTETpall; YMEHHE HaXOIHUTb
acUMIITOTBl  Tpaduka  (QYHKUUM;  yMEHHE  BBIUUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIUU
(GyHKLIMH, HaXOAWTh YypaBHEHHE KacaTelbHOM K rpaduky
GbyHKIHH;

YMEHHUE HCIIONb30BaTh MNPOM3BOIHYIO U  WCCIIEJAOBAHHSA
GyHKUIMH, A8 HAaXOXKICHMS  HAWIYYIIero pelieHus B
NPUKIAJHBIX, B TOM 4YHCIE COLUAIbHO-’KOHOMHYECKUX H
¢du3nUecKux 3a1avax, sl ONpeeNIeHUs CKOPOCTH U YCKOPEHUS;
HaXOJUTh TUIOMIAAN M 00beMbl (PUTYp ¢ TIOMOIIBIO MHTErpaa;
MPUBOJIUTH TPHUMEPHl MaTEMAaTHYECKOrO MOJEIHPOBAHUS C
noMoIbio AuddepeHanbHbIX ypaBHEHUI,

- yMeThb ONEepUpOBaTh NOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHbIE KOMIUIEKCHBIE YHUCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4YHcia, (hopMa 3alMCH KOMIUIEKCHBIX YHCEll
(reomeTpudeckasi, TPUTOHOMETpHYECKas W anredOpandeckas);
yMeTb  NpPOM3BOJAUTH  apudmMeTHueckue  JIeHCTBHA €
KOMIUIEKCHBIMH YHCIAMU; TIPUBOJUTH IPUMEPHI HCIIOIb30BaAHUS
KOMIIIEKCHBIX YHCET;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSAMHU: CpeAHEe
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apudmernyeckoe, MeaMaHa, HaWOOJbIIEe W HAaWMEHBIICE
3HAa4YeHus, pa3Max, AUCIEPCHs], CTAHIAPTHOE OTKIOHEHUE JUIs
ONUCAHMSA  4YMCIOBBIX  JAHHBIX;  yYMEHHE  MCCIIE0BaTh
CTATUCTUYECKHE [JAaHHbIE, B TOM 4YHCIE€ C HPUMEHEHHUEM
rpaUYecKux METOIOB M 3JEKTPOHHBIX CPEICTB; rpapuuecKu
UCCIIEJ0BaTh COBMECTHbIE HAOJIONEHHS C IMOMOILBIO JHarpaMm
paccenBaHMs U JIMHEMHOU perpeccuu;

- YyMEThb HaXOJIUTh BEPOSTHOCTH COOBITHM C HCIIOJIB30BaHUEM
rpaguyeckux METOJOB; MPUMEHATh [UI1 peIIeHHus 3ajgad
GbopMyIIBl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH, (opmyiy
HOJHON BeposiTHOCTH, (opmyiny bepHymn, kKoMOMHATOpHBIE
GbakTel M GOpMyJbI; OLEHUBATH BEPOATHOCTU pealbHbIX
COOBITHI; yYMEHHME ONepupoBaTh IOHATHAMU: ClIydaiiHas
BEJIMYMHA, pacIlpelesieHue BEepOSITHOCTEH, MaTreMaTHYecKoe
OKHJIaHHWe, JUCIEPCUsl U CTaHAApPTHOE OTKIOHEHHE CIIydaiHOM
BEJIMYMHBL,  (yHKIMH  pacmpeneneHuss U IUIOTHOCTH
PaBHOMEPHOTO, MI0Ka3aTEeIbHOTO u HOPMaJIbHOTO
pacnpesieNieHuil; yMeHHe HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX
pacripeeeHui JUIsl PeLIeHus 3a/1a4; 3HAaKOMCTBO C IOHATHAMU:
3aKOH OOJIBIIMX 4YHCEN, METO/bl BbIOOPOYHBIX HCCIEI0BAHUM;
YMEHHUE NPUBOIUTH IPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX
YKCceN B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMHU: TOYKA, MpsMasd,
IUIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH yrod,
IBYTPAHHBIM YIOJI, TPEXI'PAaHHBIA YIOJ, IIEPECEKAIOIIHECS,
napajJiesIbHble U CKPELIUBAIOIIUECS MPSIMbIE, 1apAJUIEIbHOCTD U
NEPIEHINKYIIPHOCTh MPSIMBIX W IUIOCKOCTEH, Yroidl MEXIy
HOPSMBIMM, YIOJI MEXKAY NPSIMOM M IUIOCKOCTBIO, YrOJN MEXIY
IUIOCKOCTSIMHM; YMEHHE MHCIOIb30BaTh IIPU pEIIeHUH 3ajad
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u3ydeHHble (GaKTbl M TEOpEMbl IIJIAHUMETPUM; YMEHHUE
OLIEHMBATh Pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE
OIIepUPOBATH HOHSTUSMH: MHOT'OTpaHHUK, cedeHue
MHOTOTpPaHHMKA,  INPaBWIBHBI  MHOIOTPaHHHK,  IIPHU3Ma,
nupaMuza, GuUrypa u moBepXHOCTh BpAICHHs, IUIHHAP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHUS KOHyca U
LIMHpPA, apaulebHble OCH WM OCHOBAaHHIO, CEYEHHE Iapa,
IUIOCKOCTh, Kacamouiasics cdepsl, LHWIMHAPA, KOHYyCa; yMEHHE
CTPOUTH CEUCHNE MHOTOTPAHHHKA, U300pakaTb MHOTOTPAaHHUKH,
GuUrypbl U MOBEPXHOCTH BPAILLCHUS, UX CEUEHHS, B TOM YHCIE C
IIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHATh CBOMCTBA
reOMeTpUYeCKUX (GUryp, CaMOCTOSTENbHO (HOPMYIHUPOBATH
OINpeNIeJIeHNs] M3ydaeMbIX (Uryp, BBIABUraTb TI'MIIOTE3BI O
CBOMCTBAX M NPU3HAKaX F'€OMETPUIECKUX (GUryp, 000CHOBBIBATh
WIN OIpOoBEpraTh WUX; yMEHHE MPOBOAUTH KJIACCH(PHUKALUIO
¢Guryp mo pasIM4YHBIM NpPU3HAKAM, BBITIOJIHATH HEOOXOANMBIE
JIOTIOJTHUTENbHBIE TTIOCTPOCHUS;

- YMETh CBOOOJIHO ONEpUPOBATH MOHATUSAMU: IUIOLIAb (GUTYPEI,
o0beM (uTryphl, BeIMYMHA yTJa, PACCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACcCTOSHUE MEXIy HPSAMBIMH, PACCTOSHHUE MEXIY
IUIOCKOCTSIMHM,  IUIOIIAAb  CQepsl, IUIOU[aab IOBEPXHOCTH
NUpaMHUbl, TPU3MBI, KOHyca, IIWIMHIpA, o00BeM KyoOa,
HpSMOYTONBHOTO — Mapajiefienunena, MNUPaMHUIbl, PU3MBI,
HWINHAPA, KOHyca, IIapa, YMEHHE HaxXOIUTh OTHOIICHHE
00BEMOB MOI00HBIX GUTYD;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMH: JBHKCHHUE,
napajyielbHbli  TIEPEeHOC, CHUMMETpPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, NIPeoOpa3zoBaHue MOA00US, TOI00HBIC
¢burypsl; yMeH1ue pacro3HaBaTh paBHbIC U MOAOOHBIE (UTYpHI, B
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TOM 4YHCJIE€ B MPUPOLE, HCKYCCTBE, APXUTEKTYpe; YMEHHE
UCIONb30BaTh ~ I'E€OMETPUUECKUE  OTHOLIEHWs,  HaXOAWUTh
reOMETPUYECKUE BEIUYUHBI (JJIMHA, YroJl, IUIOWAAb, OOBEM)
IpU pEUIeHWH 337a4 M3 JPYTuX Y4YeOHbIX NpPEeAMETOB WU U3
peanbHON KU3HU;

- yMeTb CBOOOJIHO ONEpPHPOBATH MOHATHAMHU: MPSIMOYTOJIbHAs
CUCTEMa KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAHHATHI
BEKTOPa, CyMMa BEKTOpPOB, IPOU3BEIECHUE BEKTOpAa HA YHCIIO,
pasjoKeHue BEKTOpa IO 0a3ucy, CKasIpHOE IPOU3BEICHUE,
BEKTOPHOE MPOU3BEJIEHUE, YIOJl MEXIy BEKTOpaMHU; YMEHHE
UCII0JIb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METOA ISl PEIICHUs
TEOMETPUUECKUX 3a1ad U 3aJad JPYruxX Y4eOHBIX IMPEIMETOB;
OIIEpUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3, ONpelcIIUTeNb
MaTpHIIbl, FEOMETPHUUECKUI CMBICI ONPEIeITUTENIS;

- yMeTh MOJENUPOBaTh pEaJbHbIE CUTyallUd Ha S3bIKE
MaTeMaTHKH; COCTABIATh BBIPAXKEHUS, YPaBHEHHS, HEPAaBEHCTBA
U UX CHUCTEMBI IO YCIIOBHUIO 33[]a4M, UCCIIEJOBATH MOCTPOCHHBIE
MOJIETN c HCIOJIb30BaHUEM anmnapara anreopsl,
UHTEPIPETUPOBATH MOJTy4YEeHHBIN pe3ysbTar; CTPOUTH
MaTeMaTHYECKHUE MOJIENH C TIOMOIIbIO T€OMETPUUECKUX TMOHATHM
U BEJMYUH, pelllaTh CBA3aHHBbIE C HUMH NMPAKTUYECKHE 3a]auu;
COCTABIISATh BEPOSITHOCTHYIO MOJENIb W  HHTEPIPETHPOBATH
NOJY4YEHHBIH  Pe3ynbTaT, pellaTh NPUKIAAHbIE  3a4a4d
CpPEeICTBAaMM MAaTEMAaTHYECKOrO AaHajlin3a, B TOM  YHCIE
COLMAJIEHO-?)KOHOMHUYECKOTO U (PU3NUECKOTO XapaKTepa;

- YMeHHUE BBIOMPATh MOAXOMAIINN METO /ISl PEIIeHUs 3a7auu;
MMOHMMAaHWE 3HAYUMOCTH MAaTEMATHKH B U3YYCHUH TMPUPOIHBIX H
OOIIECTBEHHBIX MPOLECCOB U SBICHUH; YMEHHE pacro3HaBaTh
MpOSIBJIEHUE 3aKOHOB MATEMATHUKU B HCKYCCTBE, YMEHHUE
MIPUBOJUTH NPUMEPbl MATEMAaTHUECKUX OTKPBITUN POCCUHCKOMN 1
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MHPOBOI MaTeEMaTUUYECKON HayKH
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OK 06. Ocy1iecTBisTh
MIOUCK U MCTIOJIb30BAHUE
uHbopMaIu,
HEOOXOIMMON 1A

3¢ (deKTUBHOTO
BBITIOJIHEHUS
podhecCHOHATBHBIX
3ajad,
pohecCHoHaIbHOTO U
JMYHOCTHOTO Pa3BUTHSIL.
OK 07. Ucnonw3oBathb
MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH B
npodeccuoHaIbHOM
JesITeTbHOCTH.

B ob6nacTy ieHHOCTH HAYYHOTO TIO3HAHMUS:
- c(popMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA HAYKU M OOLIECTBEHHOMN

KYJIBTYD,
MECTa B

ITPAKTHKH, OCHOBAaHHOI'O Ha Juajiore

CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOETO
HOJMKYJIBTYPHOM MHpE;

- OCO3HAHHE [ICHHOCTH HAYYHOW JESITeIbHOCTH, TOTOBHOCTh
OCYIIECTBISTH  TPOEKTHYID W HCCIIEIOBATEIBCKYIO
NeSTeIbHOCTh MHIMBUAYAJIbHO U B TPYIIIIE.
OsnaneHue YHUBEPCATbHBIMU y4eOHBIMH
M03HABATEJILHBIMU JICHCTBUSMU:

B) paboTta ¢ HHpOpMaIHCH:

- BJIAJACTh HAaBBIKAMH TOJIyueHHs WHQOpMamuu U3
WCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATh
MOUCK, AaHalIMW3, CHUCTEMATU3AIMI0 M HHTEPIPETAIHIO
UH(POPMALIMH Pa3IMYHBIX BUIOB U (HOPM MPEIICTABIICHHS,

- CO3[1aBaTh TEKCThl B PA3IMYHBIX (popMarax C y4eToM
Ha3HAYCeHUs] MHPOPMAIIMU U LEICBON ayIUTOPHH, BBIOHPAs
ONTUMAJIbHYIO ()OPMY MPEICTABICHHS U BU3yaTH3allNH;

- OLICHHMBATh JOCTOBEPHOCTH, JISTUTUMHOCTh MH()OPMAIIHH,
€¢ COOTBETCTBHUEC MPABOBBIM M MOPAJIbHO-3TUUYCCKUM
HOpMaM;

- HUCHONB30BaTh  CPEICTBA

TEXHOJIOTUN B

UHQOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX peleHnn
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OPTraHU3aIlMOHHBIX
3aja4 ¢ coONIOJeHHeM TpeOOBAaHUI HPrOHOMUKHU, TEXHUKU
0€30IacHOCTH, TUTHEHBI, PECYpCOCOepEeKeHHS, TIPABOBBIX U
TUYECKUX HOPM, HOPM MH(OpMAIIMOHHOH 6€3011acHOCTH;

- BIajeTh  HAaBbIKAMH

pacCrnozHaBaHusA n 3aIllIUThI

- YMETh ONEepUpOBaTh TMOHATHUAMH: palUOHANbHAS (YHKIWS,

dhyHKIHS, byHKIIHS,
norapudmuyeckass (QyHKIUS, TPUTOHOMETpHUECKHUE (DYHKIUH,

noka3zaTesbHas CTeTeHHasI
oOpaTHble (QYHKIWH; yMEHHE CTPOUTHh TpaQUKU HM3YUCHHBIX
(GyHKIMH, UCTIONB30BaTh IpadUKU MPU U3YUYEHUHU IMPOLIECCOB U
3aBUCUMOCTEH, NpU PpEHIeHWH 3a4ad M3 JPYTuX Y4eOHbIX
MIPEMETOB U 33a4 U3 PeajbHOM JKU3HU; BhIpaXkaTh (GopMyIaMu
3aBHCUMOCTH MEX]y BEIMYHMHAMU;

- YMETh ONEPHPOBATH MOHITUSAMHU: TOKIECCTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUI
Y HEPaBEHCTB, PAaBHOCWILHOCTh YpPaBHCHHUH, HEPAaBEHCTB U
CHCTEM, palHOHAaJbHbIC,

HppalOHAJIBHBIC, I10KAa3aTCJIbHBIC,

CTCIICHHBIC, J'IOI‘apI/I(i)MI/IUICCKI/Ie, TPUTOHOMETPUICCKUEC

ypaBHEHHs, HEpAaBEHCTBA U CHCTEMbI; YMETh PelIaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3JIMYHBIX TPHEMOB;
pelaTh ypaBHEHHs, HEpaBEHCTBA M CHCTEMBI C IapaMeTpoM;
MIPUMEHSTh YpaBHEHHSI, HEPABEHCTBA, UX CHCTEMBI JJISl PELICHUS
MaTeMaTUYECKUX 3a7a4 U 33/1a4 U3 Pa3IHyHbIX 00NacTeil HayKu
U peaibHON KHU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSMH: JBHXECHHUE,
napajyieNIbHbli  TIEPEeHOC, CUMMETpPHS Ha IUIOCKOCTM U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3zoBaHue Moaoous, moao0HbIe
(Gurypsl; ymMeTh pacro3HaBaTh paBHbIE U 1MOJ00HBIE (UTYpBI, B
TOM 4YHCI€ B MPHUPOJE, MHCKYCCTBE, AapXUTEKType; YMETb
UCNONb30BaTh ~ IEOMETPUUYECKUE  OTHOLIEHWs,  HaXOAWUThb
TFE€OMETPUUECKUE BEIMYMHBI (AJUHA, YroJl, ILIOUAJb, OOBEM)
IpU PELIEHUU 3a7ad M3 JPYTUX Y4eOHbIX NpPEAMETOB U U3
peabHOM KU3HU
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nHpopManuu, UHHOPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH
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OK 08. IIpaBusibHO
CTPOUTH OTHOIIICHUS C
KOJUIETaMH, C
pa3IUYHBIMHU
KaTerOpUsIMU TPaxaH,
B TOM YHCIIE C
MpEeACTaBUTEISIMU
pa3IUYHBIX
HAIIMOHAJIFHOCTEHN 1
KoH(eccuil.

TFOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIPEEIICHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOU U COIMATBHOMN AESATEIbHOCTH;

OBHaI[eHI/Ie YHUBCPCAJIbHBIMHA KOMMYHHUKAaTUBHBIMU
JNEUCTBUSAMMU:

0) cOBMeCTHasl IeATEIbHOCTb:
- TIOHMMAaTh W MCMOJb30BaTh MPEUMYIECTBA KOMAHIHOW H
WHIUBUIYaIIbHON paboThI;
eI  COBMECTHOH

- MNPpHUHUMATDb JACATCIbHOCTH,

OpPraHM30BbIBATh U KOOPAMHUPOBATb ACUCTBHA IO €€
JIOCTH)KEHHIO: COCTaBJIATh IUIaH JEHCTBUH, pacHpenensiTh
pOJM C y4EeTOM MHEHHMH yYaCTHHUKOB OOCYKIAaTh PE3yJIbTaThl
COBMECTHOI pa0oThI;

- KOOpAMHHUPOBAaTb M BBINOJIHATH pPAOOTYy B YCIOBHAX
peanbHOrO, BUPTYaJILHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIIECTBJISATH MO3UTUBHOE CTPATETMUECKOE MOBEICHHE B
Pa3JINMYHbIX CUTyaluiax,

IMMPOABJIATDH TBOPYCCTBO n

B006pa)K€HI/Ie, OBITH NMHUIWMATHUBHBIM.

- yMeThb ONEpHpPOBATH MOHATUSAMH: CIy4alHBIA ONBIT U
cilydaiiHOe COOBITHE, BEPOSTHOCTH CIIy4alfHOTO COOBITHS; YMETh
BBIUMCIISITH BEPOSITHOCTh C  MCIIOJIb30BaHHWEM TpadUyecKux
METOJIOB;
BEpOSITHOCTEM, u  Qopmyibl

pelIeHNH 3a]a4; OLIEHHBATh BEPOSTHOCTU PEATbHBIX COOBITHIA;

OPUMEHSTH (OPMYIBI  CIOXKEHHS M YMHOXKEHHS

KOMOHMHATOpHBIE  (hAKThI pu
3HaKOMCTBO CO CIIy4ailHBIMH BEJIMYHMHAMHU; YMEHHUE MPHUBOAUTH
IpUMEpPHI MPOSIBIICHUSI 3aKOHA OOJIBIIMX YHCEN B MPUPOJHBIX H
OOIIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSAMH: CTEIIEHb C IIEIBIM
HoKa3aTesneM, KOpEHb

HATypaJIbHOM CTENEHHU, CTENEHb C

PpalMOHAJIbHBIM  IMOKA3aTCJIEM, CTCIICHbL C JIeCTBUTEIbHBIM

(BemiecTBEHHBIM) TOKa3aTejeM, Jorapudm 4Yucla, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJIBHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpHPOBATh MOHATUAMU: rpaduk QyHKIHH,

oOpatHast pyHKIMA, KOMIIO3UIMS QYyHKIMH, THHEeHHas QyHKIu,

KBagpaTtuuHas (yHKIMSA, CTeNeHHas (QYHKIUA C  LENbIM
rokaszarejeM, TpPUTOHOMETpHyYeckne (QyHKUUH, OOpaTHBIE
TPUTOHOMETPUUIECKUE ¢byHKIMH, HoKa3aTesbHas u

norapumudeckas QyHKIMH; YMETh CTPOUTH Tpaduku QyHKITUH,
BBITIOJIHATH MTPeoOpa3oBaHust rpauKoB (yHKIIHIA;

- yYMeThb HCHONB30BaTh Tpadukd QYHKOUH Ui U3ydeHUs
MPOLIECCOB M 3aBUCHUMOCTEH IpU pEIIEHHM 3ahad U3 JPYrux
y4eOHBIX TPEJIMETOB M W3 pEallbHON JKM3HH; BBIPAXKATH
(bopMynaMy 3aBHCUMOCTH MEXY BETHYHHAMI;

- CcBOOOJHO OMEPUPOBATh MOHATHUSAMH: YETHOCTh (YHKIIHH,
byHKIIIH, byHKIIH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIUH, HauOoIblIee U
yMeTb

NEPUOJUIHOCTD OIrpaHUYCHHOCTD

HAanMCHBIICC 3HAYCHUA (PYHKHHI/I Ha TIIPOMCIKYTKE,
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MIPOBOJUTH UCCIIEIOBaHNE (PYHKITUH;

- YMEThb HCIIONB30BaTh CBOMCTBA W TpapuKH (QYHKIHUH IS
pelleHNs YpaBHEHHM, HEpPAaBEHCTB M 3aJad C I[apamMeTpamuy;
n300paxaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBA PEIICHHMA
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 11. CamocTosTeIbHO
OTIPEICIIATh 3a1a41
npohecCHoHaIbHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMATBCS
camMoo0pa3oBaHHEM,
OCO3HaHHO TIJIAHUPOBATH
[IOBBLIIIEHNE
KBaJIM(DUKATIHH.

B o0macti 1yXxOBHO-HPAaBCTBEHHOTO BOCTIMTAHHS:
-- ¢(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO

MIOBEJCHU;
- CIIOCOOHOCTH OLECHMBAaTh CHUTYyallMldO W IPUHUMATH
OCO3HAHHBIE DEILICHHsA, OPUCHTUPYACh HAa MOpPaJIbHO-

HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HaHHWE JIMYHOIO BKJIAJa B IOCTPOEHHE YCTOWYMBOIO
Oyaywero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTENSIM H (WJIHN)
JPYTMM 4I€HaM CEMbH, CO3JaHHI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPUHSATHS LEHHOCTEM CEMENMHOW >KU3HH B
COOTBETCTBHH C TpagulMsIiMU HapoaoB Poccuu;

OBnazneHue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUAMU:
a) caMOOpTaHU3aIIHs:
- CaMOCTOSITEJIbHO

OCYHICCTBJIATDH MO3HABATCIIbHYIO

JCATCIBbHOCTD, BBIABJIATH HpO6J'IeMBI, CTaBUTH nu
¢dbopMynupoBaTh COOCTBEHHBIE 33Jadd B 0Opa30BaTEIBbHOM
JESITeTbHOCTU M KU3HEHHBIX CUTYAIHSAX;

- CaMOCTOSITEIFHO COCTABIATH IUIAH PEIICHHs MPOOJIEMBI C
YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEANOYTCHUH;

- AaBaTb OLICHKY HOBLIM CUTYyallUAM;

CIOCOOCTBOBaTh (POPMUPOBAHHMIO M MPOSIBICHUIO IIUPOKOM

OpYyAUlIMHU B pa3HbIX 00macTax BHHHHf/'I, IOCTOAHHO ITIOBbhIIIATh

- yMeTh ONEpPUPOBATh MOHATHAMU: cpelnHee apu(MeTHYECKoe,
MeaMaHa, HauOoNblIee W HaMMEHbIIee 3HAYEHHUs, pa3Max,
JUCTIEpCHUs, CTaHAAapTHOE OTKJIOHEHHWE YHUCIOBOro Habopa;

YMEHHE  W3BJEKaTh,  HHTEPHPETHPOBATH  HH(POPMAIHUIO,
NpPEICTABICHHYI0 B TaOnHIax, Ha JuarpaMmax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBA peaJbHBIX MPOILECCOB U SIBICHUU;
MPEJCTaBIIATh MH()OPMAIHIO C MOMOILBIO TAOJUI U JHArpaMM;
UCCIIEZIOBATh CTATUCTHUYECKHE JIaHHBIe, B TOM 4YHUCIE C
IpUMEHEHUEM rpapuuecKuX METOIO0B U DJIEKTPOHHBIX CPEICTB;

- YMETb ONEpPHPOBATH MOHATHUSAMHU: TOYKA, MpsMasi, IJIOCKOCTH,
MPOCTPAHCTBO, ABYIPAHHBIA YTOJ, CKPEIIUBAIOUINECS MpPSIMBIE,
NnapajyieIbHOCTh M MEPHEeHAMKYIAPHOCTh  MPSAMBIX |
IUIOCKOCTEH, yroid MEXAy NPSMBIMH, YTOJl MEXIY NpsSMOH U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMM, PAaCCTOSIHUE OT TOUYKHU
J0 TUIOCKOCTH, PACCTOSHHE MEXIY NpPSMBIMU, PACCTOSHHE
MEX/Ty TIOCKOCTSIMU;

- YMETh MCIOJIb30BaTh MIPU PEIICHUH 33134 U3yUeHHbIC (DaKThI U
TEOpEMbI IIAHUMETPUH;, YMEHHE OIICHUBATH pa3Mepbl OOBEKTOB
OKpY’KaloIIero Mupa
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CBO 00pa30BaTEIIbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

WCIONB30BaTh NpUEMbl pedIeKCUH [JIs OLIEHKHU CUTYalluH,
BBIOOPA BEPHOTO PEIICHUS;

- yYMETb OIECHHBAThb PUCKM M CBOEBPEMEHHO NPUHUMATD
pEILIeHUs 110 UX CHUKEHMUIO;

B) OMOLMOHAJIbHBIN UHTEIJIEKT, MpeaIoJIararoImun
c(hOpMHUPOBAHHOCTD:

BHYTPEHHE MOTHBaLMM, BKIIOYAIOUIEH CTpeMIIeHHe K
JOCTHKEHHIO L€ U YCIeXy, ONTHUMU3M, WHULIUATUBHOCTD,
yMEHHUE JAeNCTBOBATh, UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

- OMNATWUHW, BKIIOYAIOLIEH  CHOCOOHOCTH  IMOHUMATH
SMOILIMOHAILHOE COCTOSIHUE JIPYTHX, YYUTHIBAThH €ro IpHU
OCYILIECTBIICHUH KOMMYHHKAIIAH, CIIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHMIO;

- COLMAJbHBIX HaBBIKOB, BKIIIOYAIOLUIMX CHOCOOHOCTD
BBICTPAauBaTh OTHOLIEHUS C JPYTHMMH JIOJIbMHU, 3a00TUTHCA,
MIPOSIBJIATH MHTEPEC M pa3peliaTh KOHQIUKTHI
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