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

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

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

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

VYyeOusnlii npeameTr «MarTemMaThka» OTHOCUTCS K MNPO(UIBHBIM yYeOHBIM
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 CpEICTBAa IIOHMCKA, aHaIW3a U
UHTEpIIpeTanud HHPOPMAIMN U THPOPMAITUOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aJa4 Mpo(ecCruoHaIbHOM 1eATEeNbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POGECCHOHATHFHOE U
JMYHOCTHOE pa3BuTHE, PEITPUHUMATETHCKYTO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, NCIOoIBb30BaTh 3HAHUSI IO PUHAHCOBOM TPAaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

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

OK 05. OcymiectBidaTh yCTHYI0O W THCHbMEHHYIO KOMMYHHKAIUIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yd4eToM OCOOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

[IK 2.2. BpInosHATH pacyeTsl U KOHCTPYMPOBAHHUE CBAPHBIX COCIWHEHUN U
KOHCTPYKLIUH.

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

o0pa3zoBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoeHus conepkaHus y4deOHoOro mnpeamera «MaTemaTHKa,
o0ecrnieunBaeTcs JOCTHKEHHE 00YyUaIOIIMMUCS CIEAYIOIINX Pe3yIbTaTOB:



JINYHOCTHEIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WIE€HAa POCCHUHMCKOro  OOIIecTBa,
BOCIIHUTAHUS MPEJCTAaBICHAHE O MAaTEeMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUH, NpPOLEAYyp TIpakKIaHCKOro o0IIecTBa
(BBIOOpPBI, ONpPOCHI W JpPYroe), yMEHUE B3aUMOJICHCTBOBATH C
COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMH U
Ha3HAYCHHEM.
- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMJICHTUYHOCTH,
B uactn YBOKECHUS K IMPONUIOMY W HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH,
MATPUHOTHYECKOI0 | 11eHHOCTHOE OTHOILICHUE
BOCITHTAHHSA K  JOCTHXKEHUSIM  POCCUMCKHX  MAaTEMaTMKOB W POCCHUMCKOH

MaTeMaTH4YeCKOMH IIKOJIBI, MCIIOJIB30BAHUC 3THX I[OCTI/I)KGHI/Iﬁ B OpPYyrux
HayKaX, TCXHOJOI'UIX, ccbepax 3KOHOMMKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JYXOBHBIX  LEHHOCTEH  POCCUHCKOTO  HapoJa,
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

HPaBCTBCHHOTO CBS3aHHOIO C IIPAaKTHUYECKHM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTAHUs JIeATEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;
- 3CTETUYECKOE OTHOLIEHNUE K MUPY, BKJIOYasi 3CTETUKY MaTeMaTHUECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ay, pEIIeHHH, pacCyXICHHUH,
ICTETHIECKOr0 BOCIPUUMYHBOCTD
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;
- c(OpMHPOBAHHOCTb YMEHMs NMPUMEHATh MaTeMaTHYeCKue 3HaHUS B
B uactu WHTEpecax 3/0poBOro u 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usmdeckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe MUTaHUE,
BOCITHTAHHSA cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PETYspHas (usnueckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHME TMpPHU  3AHATHUAX
CHOPTUBHO-03/I0POBUTENILHON JI€ATENBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTH TPYyJIOJIO0Ms, MHTEpeC K
B uactn pa3ianyuHbIM cdepaM MpodeccuoHalbHON AEATEeIbHOCTH, CBA3aHHBIM C
TPyAOBOIo MaTEMaTUKON
BOCITHTAHHSA U e€ MPUIIOKEHUSIMH, YMEHHE COBEPILAaTh OCO3HAHHBIN BBIOOp Oyayliei
npodeccud W Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IUIaHBbI,
TOTOBHOCTb u CIIOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUYECKHX 3a/1a4 MAaTeMaTH4YeCKOM HalpaBIeHHOCTH;
- chopMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPHI, TOHUMAHHUE BIUSHUS
B uacru COIMAIBHO-?KOHOMUYECKUX TMPOILECCOB HA COCTOSIHUE MNPHUPOJHON U
IKOJIOru4eCKoro COLIMAJIBHOM CpeJibl, OCO3HAHUE III00AIBHOI0 XapaKTepa dKOJIOTHYECKHX
BOCIIUTAHUS

npo0OsieM, OpUEeHTalusl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pelieHus 3agad B O0JIACTH  OKpY’)Karolled cpefbl, IJIaHUPOBAHUE
MOCTYIIKOB M OIIEHKM HX BO3MOJKHBIX IOCIIEJCTBHI Al OKpYXarouieu
Cpeabl;

B yacTu neHHocTu
HAYYHOI'0

- c(hopMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOLIECTBEHHOW MPaKTHUKH,
MMOHUMaHHUE MaTeMaTHYECKON HayK{
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NMO3HAHUA

Kak cdepbl 4YeloBeUeCKOW JesATeNIbHOCTH, JTanoB €€ pa3BUTHUS H
3HQUUMOCTU  JUISI  Pa3BUTUS  IIUBUJIU3ALMH, OBJIAQJCHHE  SI3bIKOM
MaTeMaTUKd U MaTeMaTUYECKOH KyNbTYpOH KakK CpPeJCTBOM IO3HAHHS
MHpa, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEAO0BATEIIbCKYIO
JIESITEIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.

MeTaHpe)IMeTHLIX

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

Ba3oBnle
JOrHYecKHe
aencTBUA

- BBIABIATH U XapaKTepU30BaTh  CYIIECTBEHHbIC  IPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUNA, OTHOIICHUN MEXIY MOHSTUSMH,
(dhopMynupoBath ornpezeneHus MOHSTHH, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS
Y CpaBHEHHUS, KpUTEPUHU IPOBOAUMOIO aHAIN3a;

- BOCHpUHUMATH, (OPMYJIHPOBATH W MNPEeOOPa3OBHIBATH CYXKICHHS:
yTBEpJUTENIbHbIE U OTpHUIATEIbHBIC, €IUHUYHbIC, YACTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTHBOpeYus: B (paKTax, JAHHBIX, HAOMIOJACHUSAX M YTBEPKICHHSX,
npeasarath KpUTEpHUH
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIIOUEHUN 110 AaHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTENbCTBA MaTEMaTHYECKHX
yTBEpXKICHUH  (mpsiMBIE HW  OT  TPOTHBHOTO),  BBICTPAUBATh
apryMeHTallHIO, PUBOIUTH IpPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS M BHIBOJIBL;

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

Ba3oBble
HCCJaed0BaATeIbLCKHE
JNeHCTBUSA

- WCIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATEIbCKUI WHCTPYMEHT
nmo3HaHus, GOpMyIUPOBATH BOMPOCH, (UKCHPYIOIIHUE MPOTUBOpPEUHE,
npo0JeMy, yCTaHaBJIMBATh UCKOMOE U JJaHHOE, POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIEIOBAaHNE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH;

- CaMoCTOSTENTHbHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbraTtaM MNpOBEAEHHOTO HAOINIOIEHUs, UCCIIEOBAHUS, OIICHHBAThH
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJbTaTOB, BEIBOJOB M 0000IIEHHUI;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh
MIPEATONIOKEHHS O €T0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c
uHdopmanmnen

- BBIIBIIATH JeQUIUTH WHPOPMALUU, JaHHBIX, HEOOXOAWMBIX IS
OTBETa Ha BOIIPOC U JJIsl PELIEHUs 3aauu;

- BbIOMpaTh UWHPOPMALMIO U3 HWCTOYHHUKOB PpA3IUYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3HPOBATh u UHTEPIPETUPOBATH
MH(OPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;

- CTPYKTypHpOBaThb HH(OpMalMIO, MPEACTaBIATh €€ B pa3iIMYHBIX
(dbopmax, HIUTIOCTPUPOBATH TPaPUUECKH;

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

2. YHuBepcajibHble KOMMYHUKATHBHbIE 1€HCTBUS




O0ueHue - BOCHpUHHMATh M (HOPMYIUpPOBATH CYXICHHUS B COOTBETCTBHH C
YCIOBUSIMA W IEISIMH OOIIEHHS, SICHO, TOYHO, IPaMOTHO BBIPAXKATh
CBOIO TOYKY 3peHus B YCTHBIX
U MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUs MO XOAY PELICHHUS 3a/1ayu,
KOMMEHTHPOBATh NOJTYYEHHBIH Pe3yJbTaT;

- B X0JIe 0OCYXJEeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOn
TEMBI, TIPOOJIEMBI, PEIIaeMOi 3aJauu, BBICKA3bIBaTh WJICH, HAICJICHHBIC
Ha TIOUCK PEIICHHUS, COIOCTABISTH CBOM CYXACHHUS C CYXICHHSIMHU
IPYrUX Y4YacTHHKOB JHajlora, OOHApPY)KHWBaTh pa3IM4Me U CXOJCTBO
MO3UIHK, B KOPpeKTHOU ¢opme (GopMymupoBaTh pa3HOIIACHS, CBOH
BO3paKECHMUS,;

- TOpPEACTAaBISATH PE3YNbTaThl PELICHUS 3aJaud, DKCIIEPUMEHTA,
UCCIICOBAaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a/1a4 Mpe3eHTAlUd U OCOOEHHOCTEH

AyJIUTOPUH.
CoBMecTHAsI - I[OHMMAaTb W  HUCIHOJb30BATh INPCUMYIICCTBA KOMAaHJHOH |
AeATECJIbHOCTD HH,HHBHHyaHBHOﬁ pa6OTBI npu pCIICHUHA y‘le6HBIX 3a/la4, IIpUHHUMATb

[eNIb  COBMECTHOM  JIESITEIBHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOM paloOThl, pacmpeaensaTh BHIbI paldoT, JOroBapUBAaThCS,
oOCyKIaTh TIPOIlECC M pe3ylnbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyXmeHus, 0OMeH
MHEHUH, «MO3rOBbIE LITYPMBD» WM HWHBIE), BBIIOJNHATH CBOIO 4YacTh
paboTBl M KOOPIMHHPOBATH CBOM JEHCTBUSA C APYTUMH UICHAMH
KOMaH/Ibl, OLICHMBATh KayeCTBO CBOETO BKJIJa B OOLIMI HPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAaMH B3aNMOCHCTBUSI.

3. YHuBepcaabHbIC PeryJIAiTHBHbIC 1eHCTBUS

Camoopranm3amnusi | - COCTaBIATh IJIaH, AITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CcHocoO pemieHUs ¢ Y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHUAHTHI PEIICHUN C YIETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb - BJIAJIETh HABBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUs
COBCpHIACMBIX I[efICTBHfI 1 MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YJILTATOB,
BJaJIleTh CHoco0aMH CaMONPOBEPKHM, CaMOKOHTpOJII TIpolecca M|
pe3yJsibTaTa pelieHnsi MaTeMaTU4ecKon 3a/1auH;

- MpEeABHUIAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPU PEIICHUU
3aaa4i, BHOCHTb KOPPEKTUBLI B JACATCIBHOCTH Ha OCHOBC HOBBIX
OOCTOSITENILCTB,  JIAHHBIX,  HANJEHHBIX  OMMOOK,  BBISBIECHHBIX
TPYJHOCTEN;

- OLICHMBATh COOTBETCTBHE pe3yJbTaTa IEeNu U YCIOBHUSIM, OOBACHATDH
NMPHUYUHBI JOCTHXXCHUA UIIN HEAOCTUKCHUA PEIYJIbTATOB ACATCIIBHOCTH,
HaXOJUTh OHIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

IIpeaMeTHBIX

1) cBOOOIHO OMEPHPOBATH MOHATHSAMH: PAIHOHAILHOE YHCIO, OECKOHEYHAs MEPUOIHUECKas
Ipo0b, TMPOIEHTHI, UPPANMOHAILHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YUCeNl, MOAYJIh JEHCTBUTEIBHOTO YHCIA, MPUMEHATh JPOOM W TIPOLICHTHI JJIsi pEUICHUs
NPUKIAIHBIX 3aJa4 W3 pa3WyHbBIX OTpaciedl 3HaHUM U peallbHOM JKU3HU; TPUMEHSTH
NpUOMIDKEHHBIE BBIYMUCICHUS, TIpaBUja OKPYTJICHHUs, TPUKHIKY W OICHKY pe3yJbTara
BBIUHCIICHUH; CBOOOJHO OMNEpUPOBATHh TMOHATHEM: CTENEHb C LEeJIbIM IOKa3aTeleM,
WCIIOh30BaTh MOAXOAIIYI0 (HOpMYy 3amuCH  JEHCTBUTENBHBIX YHCEN JUIsl  pEelIeHUs
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NPAKTUYECKUX 3aJjad W MpPEJCTaBICHHUA [aHHBIX; CBOOOJAHO ONEPUPOBATh IOHATHEM:
apu(pMeTHYECKUI KOPEHb HATYPaIbHOM CTENIEHH; CBOOOHO ONEPUPOBATH MOHITHEM: CTEIICHb C
palMOHANBHBIM IOKa3aTejaeM; CBOOOJHO ONEpUpOBaTh MOHATHUAMM: JiorapudmM yucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHICHC YHCJIOBOIO apryMeHTa; OINEepHpOBAaTh HMOHATUSMH: APKCHHYC,
aApPKKOCHHYC M apKTaHI'€HC YMCIOBOT'O apryMeHTa.

2) cBOOOIHO ONEPUPOBATh MOHATUSMH: TOXKICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHUS U YpPAaBHEHHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMuHbIC
METO/bl PEIIEHUS] PAlMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX YPaBHEHHH, MPUMEHSTh METOJ
MHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOIHO ONEPHPOBATH MOHATHUSMHU: MHOTOWIEH OT
OJTHOM NepeMEeHHOM, MHOTOYJIEH C LIeIbIMU KO3(ppULIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHATh
JICJICHUE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKkoM, TeopeMy be3dy m teopemy Buera nns
peuieHust 3ajxad;  CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMA JIMHEMHBIX YypaBHEHUH,
MaTpULa, ONPEAENIUTENb MATpUlbl 2 X2 KU €ro IeOMETPUYECKHM CMBICI, HCIO0JIb30BATh
CBOWCTBA ONpeAeauTess 2 X 2 JUIsl BBIUMCIEHUS €r0 3HAYEHUs, IPUMEHATh ONpPEeTUTeN JUIs
pElIEHNs CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, MOJAEIUPOBATh PEAJIbHbIE CUTYAllUU C I[TOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIEI0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpHUI] U
ONPEACINTENECH, HWHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsl NpeoOpa3oBaHMsl BBIPAKEHWI; BBIIOJIHATH IMPeoOpa3OBaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEpKAIMX CTENEHU C pallMOHAJIbHBIM IOKa3aTeIeM; HUCIIOJIb30BaTh
CBOWCTBa JorapupMoB Ui NpeoOpa3oBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIEPUPOBATH MOHATUSMH: HPPALMOHAIBHBIC, TOKa3aTeIbHBIE U JIOTApU(PMHUUECKUE yPAaBHEHHUS,
HaXO/UTh MX PEIIEHUs C MOMOIIbI0 PAaBHOCWIBHBIX MEPEXO0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (OpPMYIBl JUIS TNPeoOpa3oOBaHHS
TPUTOHOMETPUUECKUX BBIPAKEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPHUMEHATh HeoOXomumble (OPMYJIBl Ui  pEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHM; MOJEIMPOBATh pEajbHbIE CUTYallUd Ha S3bIKE anreopsl,
COCTaBJIATh BBIPAKEHHUS, YypaBHEHUS, HEPABEHCTBA [0 YCJIOBMIO 3a/ayd, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM afrapara ajreOpsl.

3) cBOOOMHO OMEpHUPOBaTh MOHATHAMHU: (YHKIHMS, CrOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUUHU, KOMOO3MLUSA (GYHKUMH, rpaduk (QYHKIHMH, BBIIOIHATH 3JI€MEHTAapHbIE
npeoOpa3oBanus rpadukoB (QYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUSIMH: 00JacTb
ONpeNieJIeHUs W MHOXKECTBO  3HaueHUM  (QyHKUMH, HYId (QYHKIOUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBAaTh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUHUH,
nepuoandeckue (QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI
dbyHkuMu, HanOoJbllee W HAWMMEHBbIIEe 3HauyeHWE (QYHKIMH Ha TMPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKLHUS C HATYPAJIbHBIM U 1IeJIbIM [TOKa3aTesieM, rpapuk
CTENIEHHON (DYHKIIMU C HAaTypaJbHBIM M IIEJIBIM MOKa3aTeseM, rpa@uK KOpHS N-OM CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypaJbHbIM IIOKa3aTejeM; OINEepPUpPOBATh MOHATHIMMU:
JTUHeNHas, KBaJgpaTuyHas U JApoOHO-TMHEHHas (YHKUMM, BBINOJIHATE 3JIEMEHTApHOE
UCCIIeIOBAaHNE M  TIOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
MoKasareibHas U Jorapupmuyeckas (yHKIHMHM, UX CBOICTBa M TpaduKH, UCHOIL30BATh HUX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKas
OKPY)XHOCTb,  OIpENEJIeHHEe TPUTOHOMETPUUYECKUX  (QYHKIMHA  YHCIOBOTO  apryMeHTa;
UCMOJb30BaTh TpaduKku (GYHKIMHA JUIS HCCIEAOBAaHUS TMPOLIECCOB M 3aBUCUMOCTEH MpU
pelleHnHr 3a7a4d U3 JPYrux y4yeOHBIX MPEeIMETOB U peajbHOW >KHU3HM, BhIpaxarb (hopMyliaMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHYecKas W TeOMETpHUecKas MpOorpeccus,
06ecKkoHeuHO yObIBaroIasi TeOMeTpUYecKast MPOrpeccHs, TMHEHHBINH 1 SKCIIOHEHIIUAIBHBIA POCT,
(dbopMyIia CIIOKHBIX IPOILEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOrpecCun
JUIs pelIeHrs peabHbIX 3a]a4 MPUKIAJHOTO XapaKTepa; CBOOOJAHO ONEPUPOBATH MOHATHIMM:
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MI0CJIEI0BATENbHOCTb, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEIILHOCTH, IOHUMATh OCHOBBI 3aPOKJICHUSI MAaTEMAaTUYECKOTO aHAJIM3a KaK aHaIu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSAMU: HENpPEpbIBHbIE (YHKLHH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHl rpaduka (YHKIUU; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKILHS, HENPEpbIBHASL HA OTPE3Ke, IPUMEHSTh CBOMCTBA HENPEPBIBHBIX (DYHKIMI
JUIL PeLIeHUsl 3ajad; CBOOOJHO ONEPHPOBATH MOHATHSAMM: IEpBas W BTOpas MPOU3BOIHBIC
¢GbyHKIMH, KacaTeslbHas K TpaguKy GyHKIMU; BBIUUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMM JBYX (YHKUMH, 3HATh MPOM3BOAHBIC 3SJIEMEHTAPHBIX (DYHKIIHIA;
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICI IPOU3BOJHOM /7S peILIeHHs 3a1a4.

5) cBOOOAHO oOmepUpOBaTh TOHSATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBaMH;
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Uil ONMCAHMS PEAbHBIX IPOLECCOB H
SBJICHUH, TpU pPELIEHUM 3a7ad U3 JPYTUX Y4YeOHbIX IPEAMETOB; CBOOOJHO ONEPUPOBATH
MOHATUSMU: OIpPENEICHUE, TEOpeMa, YPABHEHHME-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, I0KA3aTEeNILCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIMH: HATYPaIbHOE H LEIOE YKCII0, MHOKECTBA HATYPAIbHBIX
Y LETBIX YUCEJ, UCTIOIB30BaTh NMpu3Haku neaumoctd mnenbix uncen, HO u HOK naTtypanbHbIX
qucen A pelleHus 3a/1ad, IPUMEHATh alropuT™ EBkiina; cBoOOOIHO OnepupoBaTh HOHATHEM
OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HATYPAJbHBIE YKCIA B PAa3JIMYHBIX MO3UIMOHHBIX CUCTEMAX
CUUCIIEHUS; CBOOOJHO OIEpUPOBATh IOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOECTBO
KOMIUIEKCHBIX ~ YHCEJ, TNPEACTaBIsATh KOMIUICKCHBIE 4YHCIa B  anreOpandyeckod W
TPUTOHOMETpHUUECKON (hopMe, BBHIIOIHATH aprU(PMETHUECKUEe ONEepaluu ¢ HUMU U U300pakaTh
Ha KOOPJMHATHOM IIJIOCKOCTH.

7) CBOOOHO OIIEpUPOBATh MOHSTUAMM: UPpaLMOHAIILHBIE, II0Ka3aTeNbHbIE
u JsorapuMuYecKkue HEpaBEHCTBA, HAXOIUTh WX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH MNpH pPELICHUH TPUTOHOMETPUYECKOI0 ypaBHEHHS;
CBOOO/ZIHO ~ ONEpUPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
HeoO0XoaAuMble (HOpMYJIbl Uil PELICHHUsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPaBEHCTB;
CBOOOZIHO  ONepUpoBaTh  MOHATUSMHU:  CHUCTEMAa U COBOKYIHOCTh  ypaBHEHUI
1 HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUs] CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTeNbHbIX M JOrapuMUUECcCKUuX
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIBHBIE, HWpPpPAlUOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu(MuUecKue U TPUrOHOMETPUUECKHE YPAaBHEHHSI M HEPABEHCTBA, CO/Iep Kalllie MOTYJIH U
napaMeTphl; NPUMEHATh rpaduyeckue MEeTOJbl JUIsl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOpsl,
COCTAaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHMIO 3aJauH,
HCCIIEI0BaTh OCTPOECHHBIE MOJIENIM C UCIIOJB30BaHUEM allapara anreOpbl, HHTEPIPETUPOBATh
TIOJIyYE€HHBIN pE3yJIbTaT.

8) cTpouTh rpapuKe KOMIO3HMIUK (GYHKIHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAHHUS H
CBOWCTB KOMIIO3UIIMM JIBYX (YHKIMI; CTPOUTh T€OMETpUYECKHe 00pa3bl YpaBHEHHH H
HEPABEHCTB HAa KOOPJIWHATHOW IMJIOCKOCTH; CBOOOJHO ONEpUPOBATh TMOHATHSAMU: TpaduKu
TPUTOHOMETPUUYECKUX (PYHKIUH; MPUMEHATh (PYHKIUH I MOAETHPOBAHUS M UCCIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO IS UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMBI; HaXOJUTh HauOOJbIlIee U HaAUMEHbIIee 3HaYeHUs] (YHKIUU HENpPEephIBHON Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO JUIsl HAXO0XKIECHUSI HAUIYYILIEro PEIeHNs B IPUKIIAIHBIX,
B TOM YHCJIE COLMAIbHO-3KOHOMMYECKHUX, 3a7a4ax, Ui OMpPENEICHUs CKOPOCTH U YCKOPEHUS
mporecca, 3ajaHHoro (Gopmyiaod Wi TpaguKoM; CBOOOJHO OINEPUPOBATH MOHATHIMM:
nepBooOpasHas, ONpeesIEHHbIN HHTErpajl, HAXOAUTh EPBOOOPA3HbIE dNIEMEHTAPHBIX (PYHKIMN
U BBIYMCIATH UHTETpal 1o ¢popmyse Helorona—JleitOHMIa; HAXOUTD TUIOIMIAAH MJIOCKUX (Uryp
n OoO0OBEMBI TEl ¢ TMOMOIIbIO HHTErpaja; HWMETh NPEICTaBI€HHE O MaTeMaTH4YeCKOM
MOJICJIMPOBAaHNM HA TpHMepe cocTaBieHus aupdepeHnalbHbIX YpaBHEHMH; pelaThb
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NPUKIJIAJHBIE 3a/la4i, B TOM YHUCJIE COLMAIBbHO-3KOHOMHUYECKOTO M (PM3NYECKOT0 XapakTepa,
CpeACTBaMHU MAaTEMaTHYECKOrO aHAIU3a.

10) cBoOOaHO ONEpPHPOBATH OCHOBHBIMU HOHSTHSIMH CTEPEOMETPUH IPH PEUICHHH 3aiady U
MIPOBEICHUU MaTEMaTHYECKUX PACCYXKIACHUH; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX NPH PElIeHUHM I'€OMETPUUYECKUX 33a]ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHHE
OpsMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATh MOHSTHUAMH, CBA3AHHBIMU C yIJIaMU B IIPOCTPAHCTBE:
MEXIy NPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOH M IUIOCKOCTHIO; CBOOOJHO ONEPUPOBATH
MOHATUSIMH, CBSA3aHHBIMH C MHOIOIPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIC BHJIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, TOHUpaMHUAa, NPSIMOYTOJbHBIM  mapamienenunen,  Kyo);
KJaccu(uUuUpoBaTh MHOTOTPaHHUMKH, BBIOMpas OCHOBAaHUA Ul KiIacCU(UKALMH; CBOOOIHO
OIIEPUPOBATH MOHATHSAMH, CBS3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATh
napajyiesIbHOe, LEHTPaJIbHOE M OPTOrOHAIbHOE IPOEKTHPOBAaHUE (UIYp HA IUIOCKOCTb,
BBIMOJIHATE M300pakeHHst (Uryp Ha IUIOCKOCTH; CTPOHMTH CEUYEHUS MHOTOTPAaHHHKOB
pa3IUYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIONIATN TTOBEPXHOCTEH
MHOTOI'PaHHUKOB (IIpU3Ma, NUPaMUAA), T€OMETPUUYECKUX Tel C IPUMEHEHUEM (QOpMyII;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
OIEPHUPOBATH TOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATAM B IPOCTPAHCTBE;
BBINOJIHATh JACUCTBUS HAJ BEKTOpaMM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAXOXJICHUE T'€OMETPUYECKUX BEIMYMH, MPHUMEHSS H3BECTHBIE METOABI TPHU
pelIeHH MaTeMaTU4YeCKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH; NPUMEHSATh
MPOCTEUIINE MPOTPAMMHBIE CpEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ay; HU3BJEKaTb, MPEOOpa3OBbIBATE U HMHTEPIPETUPOBATDH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax
U PHUCYHKaX; MPUMEHSTHh IMOJy4YEHHbIE 3HAHHMsS Ha IpaKTHKe: CPaBHUBATh U aHAIM3HPOBATH
peanbHBIE CHUTYallMH, TPUMEHSATh W3YYEHHBIE TMOHATHS B TIPOILECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIUPOBAaHHOW NpoOJIEMbl, MOJEIUPOBAaTh pealibHble CHUTyalluu
Ha s3bIKE T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIENH C UCIOJIB30BAaHUEM F€OMETPUUECKUX
NOHATUI W TeopeM, ammapara ainreOpbl, pemaTh MpaKTUYECKUE 3aJaud, CBS3aHHBIE C
HaXOXXJICHHEM T'eOMETPUYECKUX BEIMYUH, WMETh NPEICTaBICHHS OO0 OCHOBHBIX JTarax
pa3BUTHs TEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C HMJIMHAPHYECKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI MOJYYEHMS; ONEPUPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C T€JaMM BpallleHUs: LMIUHAPOM, KOHYCOM, chepol M IIapoM; pacrno3HaBaTh
Tena BpalleHus (UMIMHApP, KOHYC, cepa M IIap) U OOBACHATH CIIOCOOBI MOJYYEHHs Tell
BpallleHUs; KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOXKEHUE CPepbl M IUIOCKOCTH; BBIYUCISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpallleHHs, 00BbEMBI U TUIOIMIAIN TOBEPXHOCTEH
MHOTOTPaHHUKOB W TEJI BPAICHHsI, TECOMETPUIECKUX TeJ C MpUMEHeHHeM (HopMyi; cBOOOIHO
OINEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH TeNl BPALEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHHUK, BIHUCAaHHBbIA B cdepy U ONUCAaHHBIM OKono cdepbl, cdepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJO BpAallleHHUs; BBIYUCIATH COOTHOIIEHUS MEXIY IUIOMIASIMH
MOBEpXHOCTEH U 00bEMaMU TMOAOOHBIX TeJ; M300pakaTh H3ydaemble (PUTypBI, BBITOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEYCHUsS TeJ BpAIlleHUs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
Y PHCYHKax; CBOOOJIHO ONIEpUPOBATh MOHSATHEM BEKTOP B MMPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/l BEKTOpaMH; 3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEMe KOOPJAWHAT; pelaTh
TEOMETPHUECKHUE 3a/1a4H Ha BEIYMCIICHUE YTIIOB MEXKY MPSMBIMHU ¥ IIOCKOCTSIMU, BBIYMCIICHHE
paccTOSIHUH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
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METOAA MpH PEIIEHUH; CBOOOJHO ONEpPUPOBATH IMOHATUSAMH, CBS3aHHBIMHU C JBH)KEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIMOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAILCHU NIPU NApAJUIEIBHOM IIEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MO100US; CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB
U TeJl BpallleHUs: CeUeHUs LMIMHpa (MapajulebHO U IEPIEHIUKYIIIPHO OCH), CEUEHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSILIEE YEpe3 BEPIUMHY), CEUEHUs IIapa; HCIOJb30BaTh
METOJIbl IIOCTPOEHUSI CEUYECHUMN: METOJ CJIENOB, METOJ BHYTPEHHETO IPOEKTUPOBAHHUS, METOJ
IIepeHoca CEeKyIIeHd IUIOCKOCTH; JOKa3blBaTb I'€OMETPUYECKUE YTBEPKICHUS;, IPUMEHATH
reoMeTpuueckue (akThl U1 pEIIeHUs CTEPEOMETPUUYECKUX 3a4ay, HpPEeAroararolux
HECKOJIbKO IIIAaroB PEICHHS, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOW M HESBHOU (opme;
pemars 3aJadyd  HAa  JI0Ka3aTeJIbCTBO MAaTEeMaTMYECKUX OTHOLIEHUWM W HAaXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH;, IPUMEHATH [POrpPaMMHBIE  CPEICTBA U DJJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPH PEIICHUU CTEPECOMETPUYECKHUX 3a]ad; IPUMEHSTH
IIOJIyYCHHbIE 3HAHMS HA IIPAKTUKE: CPAaBHHUBATh, AHAJIU3UPOBAaTh WM OLCHUBATH pEaJbHBIC
CUTyalluy, IPUMEHATh U3yUCHHBIE IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTHIeCKu c(HOPMYITHMPOBAHHON MPOOIEMBI, MOJEIIMPOBATh PEATBHBIC CUTYAIH HA S3BIKE
TE€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH € UCIIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUN
U TeopeM, ammapara aiareOpbl, pelarh MPaKTUYECKHE 3a/ayH, CBSI3aHHBIE C HAXOXJICHUEM
IeOMETPUUECKUX BEJIUYMH; UMETh MPEICTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOW 4acTH (pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBOOOAHO oOmMEpUpOBaTh MOHATUSAMH: Tpad, MIOCKUK rpad, CBsI3HBIA Tpad, MyTh
B rpade, uemnp, LMKI, JEPEBO, CTENEHb BEPIUMHBI, JIEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIydailHbII SKCHEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
AJIEMEHTAapHOE Cily4dailHOe COOBbITHE (PJIEMEHTApPHBIM MCXOJ) CIy4alHOTO OIbITa, HaXOAWUTh
BEPOSITHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxoJuTh U (QOPMYIHPOBATH COOBITHA: TepeceueHue, OOBEAUHEHHE HaHHBIX COOBITHH,
COOBITHE, TPOTUBOMNOJIOKHOE TAaHHOMY, MCIIOJB30BaTh JUarpaMMbl Diijepa, KOOPAMHATHYIO
NpsIMYIO JUIsl pelleHus 3aqad, IO0Jb30BaThCs (OPMYJON CIOXKEHUS BEPOSTHOCTEH st
BEPOSATHOCTEM JBYX M TpeX CIydallHbIX COOBITUH; OMNEpUpPOBaTh MMOHATUSAMHU: YCIOBHAs
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIIy4allHOTO
HKCHEPUMEHTa, HaXOIUTh BEPOSITHOCTU COOBITHI C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JI€peBa
CIIy4aiilHOTO OIIbITA, MCIOJB30BaTh (POpMyJy IMOJHONH BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/ay, ONpeAesATh HE3aBUCUMOCTh COOBITHH MO ¢opMyine M IO OpraHU3alUH
CIIy4allHOTO 3KCIepUMEHTa; MPUMEHATh W3yYeHHble KOMOWHATOpHBIE (OPMYJIBI IS
NEPEUYHCIICHUS 2JIEMEHTOB MHOXKECTB, DJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIBITA, PELICHUs
3a/la4 10 TEOPUM BEPOSATHOCTEW; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4alHbIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJlaua, He3aBUCHUMBbIE UCTIBITAHUS, CEPHsI UCIIBITAHUM, HAXOJUTh
BEPOATHOCTH COOBITHH: B CEPUM HCIBITAHUN [0 MNEPBOrO yCHexa, B CEPUM HUCIBITAHUMN
bepHynnu, B oOmbITe, CBS3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO OMNEpUpPOBaTh MOHATHIAMH: ClydailHas BEJIMYMHA, pACIpEeNIeHHE BEpOSTHOCTEH,
JMarpamma pacrmpeseneHus, OnHapHas ciiydaifHasi BeIMYMHA, FeOMEeTpHUecKoe, OMHOMHUAIBHOE
pacmnpeneneHue.

13) onepupoBaTh TOHSATHSMHU: COBMECTHOE pAaCIpE/eIeHHE [BYX CIy4alHBIX BEIUYWH,
UCIIOJIb30BaTh TaOMUIly COBMECTHOIO pAaclpeieNieHus] JBYX CIydalHBIX BEIMYMH JJIs
BBIICJICHUS] PACHpPElECHNs] KaKOM BEJIWYMHBI, ONPEIEICHUS HE3aBHUCHUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATHh TMOHSATHEM MAaTEMaTUYECKOro OXHUAaHUA ClIydalHON
BEJIMYMHBI (pacrpeiesieHns), IPUMEHITh CBOMCTBa MaTEMAaTHUYECKOTO OXKHUIAHUS NIPU PELICHUN
3a/la4, BBIYUCIATH MaTEeMaTHYeCKOe OXXHUJaHUE OWHOMHMAIBLHOTO M T'€OMETPUYECKOTO
pacripenienieHuii; cBOOOHO ONEpUpPOBATh MOHATHAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4YalHOM  BEJIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOW  BEJIMYHHBI
(pacnpeneneHys) MpU PEIICHUU 3a/ay, BBIUUCIATh JUCHEPCUI0 M CTAaHAAPTHOE OTKIOHEHHE
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TFEOMETPUUECKOT0 U OMHOMHAIBHOIO  PACHpPENCNICHHH;  BBIUMCIATH  BBIOOPOYHBIE
XapaKTepUCTUKU 110 JaHHOW BBIOOpDKE M OLICHMBAThb XapaKTEPUCTUKU T'€HEpPaIbHON
COBOKYITHOCTHU JJAHHBIX IO BEIOOPOUYHBIM XapakTepucTukaMm. OLEeHUBATh BEPOSATHOCTH COOBITUH
U TPOBEPATh  MPOCTEUIIME  CTATUCTUYECKUE  THUIOTE3bl, IOJb3YSCh  HU3YYCHHBIMU
pacnpenesIeHUsIMU.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBI IUCHUILIMHBI:
MaKCHUMaJIbHOM y4eOHOM Harpy3ku odyuaromierocs 456 yaca, B TOM 4HcIIe:

IJISE OYHOM (pOPMBI 00yUEeHMS:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydarorierocs 318 gaca;

caMOCTOsITeNIbHOM paboThl oOyuarorierocs 138 gacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bua yueOHoii padoThI Oovem
uacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 456
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 318
(Bcero) B TOM 4ucIe:
OCHOBHOE CO/IepsKaHMe
MPAKTUIECKHUE 3aHITHSI 98
KOHTPOJIbHBIE pa0OThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
CamocrosiTesibHast padoTa 00y4aninerocs 138

IIpome:kyTounas arrectaums B Gopme sx3amena
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2.2 TemaTu4ecKuii IJIaH U coJep:KkaHue ydyeOHOro npeaMera «MaremMaTuka»

JUIsE OYHOU (POpPMBI 00YUEHHUS

HaumeHnoBanue Copep:xaHue y4edOHOTro MaTepuaJa NpaKkTHYecKue 3aHATHS, Oo0bem
pa3fiesioB U TeM CaMOCTOsATeIbHAsI padoTa 00yUYalouuxcs 4acoB
1 2 3
1 cemectp 94/42/62
Paznea 1. Unciia u Beruucienusi. MHoKecTBA.
Tema 1 Copaeprxanne yued0HOro MaTepuajia 8/2/8
Pa3Burue 1 | 1.Llenble u paunonansHBIE yncia. JlericTButensHbie yncina. [Ipubmmkennsie Berancienus. [[pudmmkenHoe 3HaUeHne
INOHATHUA 0 YUCIe BEJIMYMHBI U TIOTPEITHOCTH PUOIKECHHH. 2
2 | 2.KommekcHble uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.Kommiekcubie uncna. Tpuronomerpudeckas Gpopma 3amucu yucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 8
Camocmosmenvras paboma «Komnnexcnvle uucna. Pewenue 3a0au no oopazyy» 4
CamocmosmenvHasn paboma «Pewenue cucmem nunelinvix ypaswenui. Mampuya cucmemst 1UHEHbIX 4
ypaeuenuil. Onpedenumenb mampuysl 2 X2, npumereHue onpeoenumens 0us peuleusi CUCmembl TUHEUHbIX
VpagHeHUll.
Pewenue npuknaounvix 3a0a4 ¢ NOMOWbIO cucmemsl TUHENHbIX YPAGHEHULLY
Paznen 2. ®yHKIUM U rpaduku
Tema 2 Conep:xanue yueOHOro MaTepuaJa 8/4/6
DOyHKIMH, UX 6 | 1.®ynkuun. CriocoOsl 3aganust GyHKimy. I'paduku ¢ynkimu. CoiicTBa QyHKIHU. 2
CBOMCTBA M 7 | 2.06patnble pynkunu. O6nacTe onpeaeneHus 1 001acTh 3HaUeHui oopaTtHoi GpyHkuun. I'paduk oOpaTHOI 2
rpaduku. ¢ynkumu. Crnoxaast QyHKIHs (KOMITO3HUIINS)
8 | 3.IIpakTuyeckasi padora Ne 2 «Dynkiun. CBoiicTBa QyHKIHID» 2
9 | 4.IIpeobpazoBanue rpaguxoB GyHKIMA. Buabsl mpeoOpazoBaHuii. 2
10 | 5.l1pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpaguKoB PYHKIMI» 2
11 | MpodeccnonaNTbLHO-OPUEHTHPOBAHHOE CO/leP:KAHIE 2
6. Oncanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TOMOIIBIO TPaPUKOB (PYHKITUIA
CamocrosiTe1bHast padoTa 00y4alonuxcs 6
Pewenue 3a0au « Obnacmo onpedenerus GyHKyuu». 2
2

Pewenue 3a0au «Ceoticmsa ¢hynkyuil
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| Ilocmpoenue epaghuros ghynxyuii

Pa3nes 3. OCHOBBI TPMTOHOMETPHH

Tema 3 Copaeprxanne yuedOHOro MaTepuajia 10/6/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe npukenue. TpPUroHOMETPUYECKAs OKPYIKHOCTh 2
ckue BbIpakeHus | 13 | 2.CuHyc, KOCMHYC, TAHT€HC M KOTaHTeHC Yncia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, 2

14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerprueckie (yHKIIUU YUCIOBOTO apryMEHTa 2

15 | 4.®opmynsl npuBeaeHnsd. CuHyc, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC U KOCHHYC JIBOHHOIO 2
yraa. PopMyIIbl TOJIOBUHHOTO YIUIA.

16 | 5.1lpeobpa3oBanus CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B MTPOU3BEICHNE U IPOU3BEICHHS B CyMMy. BripaskeHune 2
TPUTOHOMETPUYECKUX (DYHKIMI Yepe3 TAHTSHC MOJIOBUHHOTO apryMEeHTa.

17 | 6.l1pakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUNY 2

18 | 7.1lpeobpa3oBaHus MPOCTEUIITNX TPUTOHOMETPHIECKHAX BHIPAKEHUI. 2

19 | 8.IIpakTuueckas padora Ne 6 «IIpeoOpa3oBaHus IPOCTEHUIIINX TPUTOHOMETPHUECKUX BBIPAKCHHID 2

CaMocTosiTe1bHast padoTa 00y4aloMXCs 6

Camocmosmenvrasn paboma« OCHO8HbIE MPULOHOMEMPULECKUE MOHNCOeCMBA» 2

Camocmosmenvras paboma «llpeobpazoeanus mpuzoHoMempu4ecKux blpariCeHuil» 4

Tema 4 Coaep:kanue y4eOHOro MmaTepuasa 6/2/5

Tpuronomerpuye | 20 | 9. Tpuronomerpryeckue GyHKIMH, UX CBOMCTBA U rpaduKH 2

ckue pynkuuu. |21 | 10.IIpakTuueckas pa6ora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHble TPUrOHOMETpUUECKUe PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHICHC YHCIIA. 2
23 | lIpodeccnoHATBHO-OPUEHTHPOBAHHOE COlePKAHME 2

12.Mcnionp30BaHue CBOWCTB TPUTOHOMETPUYECKUX (BYHKIINI B IPOecCHOHABHBIX 3a1avax.
CamMocTosiTe1bHast padoTa 00y4Yarouuxcs 5
Camocmosmenvrasn paboma «I pagpuxu mpuconomempuieckux QyHKyuiLy 2
Camocmosmenvras paboma«¥ccnedosanue mpuzoHoMempuieckux QyHKyui» 3

Tema 5 Conep:xanue yueOHOro MaTepuaJia 10/6/9

Tpuronomerpuye | 24 | 13.IlpocTeiinine TPUrOHOMETPUYECKUE YPABHEHUSI. 2
cKMe ypaBHeHUus | 25 | 14.Mertonpl pelIeHNs] TPUTOHOMETPUUYECKUX YPABHEHUI. 2
U HepaBeHCTBA. | 26 | 15.PelmeHue TpMroHOMETPUYECKUX YPABHEHUM. 2

27 | 16.J1pakTuyeckas padora Ne§ «lIpocreiinine TpUroHOMETPHUUECKUE YPABHEHUSI» 2
28 | 17.1lpocreiinrie TPUTOHOMETPHUYECKHE HEPABEHCTBA. 2
29 | 18.ITpakTuueckas padora Ne9 «IIpocreiinie TPUrOHOMETPHUUECKUE HEPABEHCTBAY 2
30 | 19.I1pakTuyeckas padora Nel0 «CrucrteMbl TPUTOHOMETPUUECKUX YPABHEHUID 2
31 | 20.PemeHrie TPUrOHOMETPUYECKHUX YPAaBHEHUH M HEPABEHCTB, B TOM YHUCJIE C UCTIOJIb30BAaHUEM CBOMCTB (hYHKIIHUH. 2
CamocrosiTe1bHast padoTa 00y4alonuXCcst 9
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Camocmosmenvuas paboma « Pewienue mpueconomempuyueckux ypasHeHuiLy

CamocmosmenvHasn paboma « Pewienue mpu2oHoMempuieckux HepaseHcme 3
Camocmosmenvuas paboma « Cucmemvbl mpuecoHOMemMpU4ecKux YpaeHeHUl » 3
Paznen 4. Crepeomerpus
Tema 6 Coneprxanne yuedOHOr0 MaTepHajia 6/2/-
BBeneHue B 32 | IlpodeccHOHATbHO-OPUEHTHPOBAHHOE COAEPIKAHUE 2
cTepeoMeTpUIo. 1.Bugp! minockux ¢uryp u ux mwiomans. [IpakTuko-opueHTHpOBaHHbIE 331a4H B KypCce T€OMETPHH Ha INIOCKOCTH.
33 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHHE 2
2.OCcHOBHBIC IPOCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamienenumes,. 2
35 | 4. IlpakTnueckas padora Ne 11 «Ceuenus. 3agaun Ha MOCTPOCHUE CEUCHUIN. 2
Tema 7 Coaep:kanue y4eOHOro MmaTepuasa 12/8/10
Ipsamble u 36 | 5.IlapamnenbHOCTh MPSMBIX ¥ ITIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. IpakTnyeckas padora Ne 12« lapamienbHOCTb NPSIMBIX U MIIOCKOCTEM». 2
IPOCTPAHCTBe. 38 | 7. [lepnieHIUKYISPHOCTH MPSIMBIX M INIOCKOCTEH. 2
39 | 8. lleprieHANKYISIp ¥ HAKIIOHHAS. YTOJ MEXY MPSIMOH ¥ IIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeX NEePIEHAUKYISIPAX. 2
41 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex NMepHEHIUKYISIPAX). 2
42 | 11. IByrpannsiii yrou. [lepneHauKyISIpHOCTD IBYX TNIOCKOCTEH. 2
43 | 12. IlpakTndyeckas padora Ne 14 «[lepneHauKynsIipHOCTh B IPOCTPAHCTBEY. 2
44 | 13. I'eomeTpuueckue npeoOpa3oBaHus IPOCTPAHCTBA. 2
45 | 14. IlpakTuyeckas padora Ne 15 «lIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE» 2
CamocrosiTenbHast paboTa 00y4arommxcst 10
Camocmosmenvras paboma «llapanneronocmos 8 npocmpancmeey 2
Camocmosmenvras paboma «llocmpoenue ceuenuti MHO202PAHHUKOBY 4
Camocmosmenvras paboma « Yeon mexncoy npsamoul u nI0CKOCMbIO, Y20l MeHCOY NPIMIMUY 2
Camocmosmenvrasn paboma «llepneHOUKyIsIpHOCHb 8 NPOCMPAHCMEE) 2
Pa3znen S. BekTopsl B IpocTpaHcTBe
Tema 8 Conep:xanue yueOHOro MaTepuasa 10/6/6
Koopaunarer u | 46 | 1.IlonsTne BeKTOpa Ha IUIOCKOCTH U B POCTpaHcTBe. Bunsl Bekropos. JleiicTsus ¢ Bekropamu. Onepauuy Hajt 2
BEKTOpBI. BEKTOpPaMH.
47 | 2. PemeHne IPaKTHYECKUX 3a/1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbI B IPOCTPAHCTBE 2
49 | 4. Meroja koopaMHAT B ipocTpaHcTBe. lIpsiMoyronpHas cucteMa KOOpIMHAT B IPOCTPAHCTBE. 2
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50 | 5. Meton koopauHat B mpoctpancTBe. Koopnunatel Bektopa. CBs3b MEXAY KOOPAWHATAMH BEKTOpA U 2
KOOpAWHATaMH TOYEK.

51 | 6.Pemenue 3anau. KoopauHaTel 1 BEKTOPHI 2

52 | 7. IlpaxkTudeckas padora Ne 17 «MeToa KOOpAMHAT B MPOCTPAHCTBE)» 2

53 | IlpodeccHOHATbHO-OPHEHTHPOBAHHOE COEPKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopanHaTHas miaockocTs. BeraucieHne paccTosiHUN U TUIOMAAEH Ha TNTOCKOCTH.
KonnuecTBeHHBIE pacueThI».

CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst 5]

CamocmosmenvHasn paboma «Memood Koopounam 8 npoCmpancmeey 2

Camocmosmenvrasn paboma «Koopounamol 6exmopay 2

Camocmosmenvras paboma « CkanapHoe npoussedeHue 6eKmoposy 2

Pa3nen 6. KopHu, crenenn u jorapugmsl.

Tema 9 Coaep:xanue y4eOHOro MaTepuaJia 12/4/6
Kopuu u 54 | 1.Kopuu u crenenu. KopHu HaTypallbHOM CTETICHH W3 YHCIIA U UX CBOMCTBA. 2
CTeleHMN. 55 | 2. KopeHs N-0¥i CTETIEHN U €T0 CBOICTBA 2

56 | 3. CreneHu ¢ pallMOHANBHBIMU MTOKA3aTeIsIMU, UX cBOicTBa. CTENEHHU C JeHCTBUTEIBHBIMU TIOKA3aTENSIMH, UX 2

CBOMCTBA.
57 | 4.CremneHu ¢ panMOHATFHBIMHU TIOKA3aTENSIMU, UX CBOHCTBA. CTENEHN ¢ AeHCTBUTEIBHBIME MTOKA3aTESMHU, X 2
CBOMCTBA.

58 | 5. UppaunonasibHble ypaBHEHUs 1 HEPABEHCTBA 2

59 | 6.1TpakTuyeckasi padora Ne 19 «VppainmoHaibHble YpaBHEHHsI M HEPABEHCTBAY 2

60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanus palioHAIBHBIX, HPPAMOHAIBHBIX, CTEHEHHBIX BBIPAKEHUI. 2

61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2

CamocrosiTenbHast paboTa 00y4arommxcst 6
Camocmosmenvuas paboma «Kopenv n-oti cmenenu u e2o c80ticmeay 2
Camocmosmenvras paboma «ppayuonanvuvie ypasHenusy 2
Camocmosmenvuas paboma « Cmenensv ¢ payuoHAIbHbIM NOKA3AMeENeM» 2

Tema 10 Coaep:xanue yueOHOro MaTepuaJia 12/2/6

Moxa3zareanbnasa | 62 | 9. [loka3aTensHas QyHKIHS. 2
bynkums. 63 | 10. [TokazaTenbHBIE ypaBHEHUSI. 2
64 | 11. IToka3arenbHbIE HEPABEHCTBA. 2

65 | 12. Iloka3zaTenbHbIE HEPABSHCTBA M YPABHEHHUSL. 2

66 | 13.CucreMpl NOKa3aTebHBIX YPaBHEHUH. 2

67 | 14.IlpakTuyeckas padora Ne 21 «Iloka3arenbHble ypaBHEHUs 1 HEPABEHCTBA» 2

68 | 15.KonTrposbHas pabora «/roru 1 cemectpay 2
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CamocTosiTe1bHAsI padoTa 00y4aloHXCH

Camocmosmenvras pa60ma «llokazamenvhwvie YPABHEHUA)

Camocmosmenvhas pa60ma «llokazamenvhbie HepaeeHcmeay

NN

Camocmosmenvrasn paboma « Cucmemvbl NOKA3amenbHuIX YPAGHEHULL U HEPABEHCNE» 2
2 ceMecTp 126/56/76
Tema 11 Copep:xkaHue y4eGHOTo MaTepuaJia 16/4/10
Jlorapu¢gmmol. 69 | 17.Jlorapucdm. [IpaBuna aeiictBuii ¢ orapudmamu. [lepexon K HOBOMY OCHOBAHHIO. 2
70 | 18. [eiictBus ¢ norapudmamm. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. ITpakTuyeckasi padora Ne 22 «IIpeobpa3zoBaHusi moKa3aTeIbHbBIX U JOrapu(PMUUECKUX BBIPAsKCHUN) 2
73 | 21. JlorapudMudeckue ypaBHEHUS 2
74 | 22. Jlorapugmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudecknue ypaBHEHHs M HEPABEHCTBA 2
76 | 24.Cuctemsl Jorapu(pMHUUECKUX YPaBHEHHUH 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckue ypaBHeHHs] M HEPABEHCTBAY 2
78 | llpodeccHoHaATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
26.IIpumenenue norapudma. Jlorapupmudeckas criupanb B npupoje. Ee MaTeMaTnyeckue CBOHCTBA
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 10
Camocmosmenvhas paboma « Ceolicmea 102apudmosey 2
Camocmosmenvnas paboma «Jlocapugmuveckue ypasrnenusy 2
Camocmosmenvnas paboma_«J/locapugpmuueckue nepagencmeay 2
Camocmosmenvras paboma « Cucmemol 102apu@muyeckux ypagueHuti U HepaseHCcme» 2
Ilpesenmayus «J/locapugmuueckan Gynkyus 8 sHcusHuy 2
Paznes 7. MHOrOrpaHHUKH M KpPYIJible TeJia.
Conep:xaHue y4eGHOro MaTepuajia 10/6/6
79 1. [Tonsitue MHOTOrpaHHKKA. Ero anemeHTsI: BepinHbl, pedpa, rpanu. J{uaronans. Cedenue. Boimykiisie u 2
HEBBIMTYKITbIE MHOTOTPaHHHKH.
80 | 2.Ilpusma. [lapannenenunen 2
Tema 12 81 3. [lupamua. Buer mupamu, 2
MHOrorpaHHuK 82 4. IIpaxTudeckas padora Ne 24« Liromans MOBEPXHOCTH MHOTOTPAHHUKOBY 2
" 83 | 5.Cummerpus B npoctpancTBe. CHMMETpHs B KyOe, mapajuielienuieie, Npu3Me, IHpamu/Ie. 2
84 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COEPKAHME 2
6.Ilpumepsl cummeTpuil B podeccu.
85 | 7. Ilpaktuueckas padora Ne 25«IIpaBuibHple MHOTOTPaHHUKIY. 2
86 | 8. IIpakTnyeckasi padora Ne 26 « MHOTOTpaHHHKI 2
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CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst

Camocmosmenvras paboma «llpusma. Ilnowads 600601 nogepxHocmuy

Camocmoamenvrasn paboma «llupamuda. Ilnowads nosepxnocmu npusmol»

NN O

Camocmosimenvhas paboma «lIpagunvivlie MHO202DAHHUKUY 2
Tema 13 Conep:xaHue y4eGHOro MaTepuaJjia 8/2/6
Tena BpameHus 87 | 9.llunuuap, uMIMHAPUYECKas MOBEpXHOCTH. [1101manb NOBEPXHOCTH MIMHIPA. 2
88 10. Konyc, koHnueckas moBepxHocTb. [110111a/1p TOBEpXHOCTH KOHYCA. 2
89 11.Yceuennsii konyc. CedeHHe yCEUeHHOT0 KOHyca 2
90 12. llap u cdhepa, ux cedeHnus1. Bzanmuoe pacrnosoxkenrne chepsl U MIOCKOCTH, KacaTelabHas INIOCKOCTh K cdepe. 2
91 | 13. llpakTtuyeckas padora Ne 27 «Kpyribie Tena» 2
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 6
Camocmosmenvras paboma «Lurundp. Ilnowads nosepxnocmuy 2
Camocmosimenwvras paboma «Kouyc. Ilnowads nogepxnocmu KoHyca» 2
Camocmosmenvnas paboma «llap.Cehepa. Chepuueckas nosepxHocmo» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuajia 8/10/8
O6BbeMbI TeJl 92 | 14. IlonsaTtue 06bEma. OcHOBHBIE CBOKCTBA 00BEMOB TeN.O0BEM NPAMOYTOILHOTO NapajIe/eUIea, IPU3MEL, 2
IMHIPA.
93 | 15. llpakTtuyeckas padora Ne 28 «O0BEM NPSIMOYTOIHHOTO TTAPAIIIENETINATIENA, TPU3MEBI, IMITHHPA» 2
94 | 16. O0beM nupamMuIBL M KOHYCA. 2
95 17. Pemenne 3ama4 1mo reme «O0bEM MUpaMuIbl 1 KOHYCa» 2
96 | 18. MpakTuueckas padora Ne 29 «O0BEM MupaMuIbl U KOHYCa 2
97 | 19. IlpakTuyeckas padora Ne 30 «O6pEM mapa u momans chepb» 2
98 20. ITogo6ue ten. OTHOIICHNE TUIOMIAJIEH MOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEIl 2
99 | 21. IlpakTuyeckas padora Ne 31 «/3mepenus B reoMeTpun» 2
100 | IpodgeccnoHAILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. llpakTnyeckas padora Ne 32« cronp3oBanne KOMOWHAIIMI MHOTOTPaHHHUKOB U TEJI BPAILICHUS B
MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4ax».
CamocrosiTe1bHast padoTa 00y4alonuXcs 8
Camocmoamenvrasn paboma « O0bembl MHO2OCPDAHHUKOB» 2
Camocmosmenvras paboma « O0vembvl men epawyeHusLy 2
Kpocceopo no meme «Mnozozpannuxuy 2
Kpocceopo no meme «mena spawjenusny 2
Paznen 8. Hauajia MaTeMaTHYECKOr0 aHAIM3A
Tema 15 Conep:xaHue y4eGHOro MaTepuajia 4/2]-
101 | 1. IIpenen mociem0BaTENbHOCTH. 2
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Ipenen 102 | 2. IIpemen hyHKITMHN, OCHOBHBIE CBOMCTBA M MPABWJIA BEIYNCIICHUSI. 2
103 | 3.ITpakTuyeckasi padora Ne 33 «lIpenensi» 2
Tema 16 Copep:xkanue y4eGHOro MaTepuaJia 12/10/14
IlpousBoaHas 104 | 4.TlonsiTHEe TPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKII CMBICTT. 2
105 | 5. IIpasuna nuddepenrmpoBanns. Tabmmma nponsBoassix. JAnddepernmpoBanne cloXKHBX (QYHKIHAH. 2
106 | 6. IpakTnyeckas padora Ne 34«/InddhepeHnmpoBanrie BEIpasKEHHID 2
107 | 7.I'eomeTpuueckuii U pu3HYECKH CMBICT MPOU3BOTHON 2
108 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaAHHe 2
8.IIpakTHyeckas padora Ne 35 «Du3nuecKuil CMbICI IPOU3BOIHOM B TPO(ECCHOHANBHBIX 3a1a4axy.
109 | 9. UccnenoBanue aneMeHTapHBIX (PYHKIIMH HA MOHOTOHHOCTh M TOYKH 9KCTpeMyMa. 2
110 | 10. MccnenoBanue 3jeMeHTapHbIX (DYHKIMI HAa HAUOOJIbIIIEEe U HAUMEHBIIICE 3HAYCHUE C IIOMOIIBIO TIPOM3BOJTHOM 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiee 1 HaMMEHbIIICE 3HAYCHHE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHHE TPOU3BOAHON K HICCIIeTOBAaHUIO PYHKINH U TOCTpoeHUIo TpadukoB. [IponsBoaHbie 00paTHOM 1 2
KOMIIO3UIMH (YHKLIUH.
113 | 13. IIpakTuyeckas padora Ne 37 «[IpumeHeHre NPOU3BOAHON K UCCIIEAOBAHUIO QYHKIUIA U TIOCTPOCHHIO 2
rpaduKOBY»
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
14. TlpakTuueckass padora Ne 38 «HaxoxaeHrne ONTUMAIBLHOTO pe3yjibTaTa C IMOMOIIBIO IPOWU3BOAHON B
MIPAKTHYECKUX 3a/1a4ax».
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 14
Camocmosmenvhas paboma «Buiuucienue npedenos hyHxkyuuy 2
Camocmosmenvras paboma «Bvluucienue npoussooHsbixy 2
Camocmosmenvras paboma «I eomempuieckui U puaudecKuil CMbiCl BPOU3BOOHOUN Y 2
Camocmosmenvnas paboma «Hccnedosanue hynKyuu Ha MOHOMOHHOCMb, MOYKU MAKCUMYMA U MUHUMYMAY 2
Camocmosimenvras paboma «Haubonvuiee u Haumenvuiee 3uaueHusi PYHKyuu Ha ompesKey 2
Camocmosimenvras paboma «Hccrnedosanue ¢hynkyuu, nocmpoenue epapuxos QyHKyuiy 2
Camocmosmenvras paboma «Acumnmomaul 2paghura QyHKyuuy» 2
Conep:xaHue y4eGHOro MaTepuajia 10/8/4
115 | 1.IlepBoobpa3nas. HeonpeneneHHbIH HHTETPAI. 2
T 116 | 2. CmocoObI HaXOXKICHHUS HEOMIPEICTICHHOTO HHTETpaIa 2
ema 17 117 | 3. IpakTnyeckas padora Ne 39 «CniocoObl HAXOXKJICHHSI HEONPEAETIEHHOT0 HHTErpajiay 2
Hurterpanuero o 4 On = O H J1eii6 >
. Onpenenennsiii naterpan. @opmyna Helotona-JleriOauna.
HPUMEHEHME 7119 [ 5. BprumcieHns onpeieeHHOro HHTErpaa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BeruricieHus onpeeIeHHOr0 HHTErpaiay 2
121 | 7.'eomeTpuyecKkuii cMbICI orpeieneHHoro narerpana. ®opmyna HetotoHa - JleiiOnuna. Pemenne 3anad Ha 2

20



IMIPUMCEHCHHUE MHTErpaia AJIs1 BBIYMCICHUA (bl/ISI/I‘ICCKI/IX BEJIMYHMH M IUIOIAACH

122 | 8. IpakTnyeckas padora Ne 41Penienue 3a1a4 Ha NPUMEHEHHsI HHTErpana B (U3UKE U T€OMETPUH 2
123 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaHHe 2
9.IIpakTnyeckas padora Ne 42 «Pemenne 3a1a4 Ha MPUMEHEHHE HHTETpaa»

CamocrosTenbHast paboTa 00y4arommxcst 4

Camocmosmenvrasn paboma «Bviuucienue neonpeoeieHno20 unmezpanay 2

Camocmosmenvras paboma «gvluucierue niowaoeu pueyp» 2
Pa3nen 9. BeposiTHOCTB U CTATUCTHKA
Tema 18 Conep:xaHue y4eOHOTr0o MaTepuasia 8/-1-
MHoKecTBA. 124 | 1.ITousitue MHOKecTBa. [TomMHOXKecTBO. Onepaliui ¢ MHOKECTBAMH. 2
D1eMeHThI 125 | TIpodeccHoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
Teopuu rpados 2.0nepanyy ¢ MHOXKECTBAMH. PellleHne NpuKiIaIHbIX 3a1a4

126 | 3.Ilonsrue rpada. CBssHblil rpad, nepeBo, MUK rpad Ha MIOCKOCTH

127 | 4.Ilpumenenwue rpadoB K peIICHHUIO 3a/ad.

Tema 19 ConepxaHue y4eGHOro MaTepuaJjia 8/2/2
KomOuHaTopuk 128 | 5.0cHOBHBIE MOHATHS KOMOMHATOPUKH. 331a4X Ha MOJCYET YUCIIA Pa3MEILEHUH, IepeCTaHOBOK, COUETAHH. 2
au crarucruka | 129 | 6.Pemienne KoMOMHATOPHBIX 3a/1a4 2

130 | 7. Cratucruyeckas o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3aau Ha nepedop BapranToB. @opmysa Ounoma Hetotona. Tpeyronsuuk [lackaiis. 2
132 | 9.ITpakTHueckas padora Ne 43«neMeHTs] KOMOMHATOPHUKI 2
CamocrosiTe1bHast padoTa 00y4alomuXxcs 2
Camocmosmenvras paboma «dnemennmovl KOMOUHAMOPUKUY 2

Tema 20 Conep:xaHue y4eGHOro MaTepuaJia 14/2/12
JeMeHThI 133 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHUE BeposiTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHIA. 2

TeopHH 134 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP/KAHHE 2

BEpOSITHOCTEIi. 11. IlepBruunas oOpaboTka cTaTuCTUYECKUX JaHHBIX. | paduueckoe ux npeacrasienue. Haxoxaenue cpeanux

XapaKTEepPUCTUK, HAOIIOIaeMbIX JaHHBIX

135 | 12.BeposiTHOCTh B TpodeccHOHANbHBIX 3amadax. OTHOCHTENbHAsT 4acTOTa COOBITHS, CBOWCTBO €€ YCTOWYHBOCTH. 2
Craructryeckoe onpeaenaeHue BeposiTHoCTH. OLieHKa BEPOSITHOCTU COOBITHS

136 | 13.IlepBuunas oOpaboTKa CTATHCTHYECKUX HaHHBIX. [paduueckoe ux mpencraBieHue. HaxoxaeHue cpeaHux 2
XapaKTepPUCTUK, HAOIIOIaeMbIX JaHHBIX

137 | 14. JluckpeTHas ciry4aiiHasi BEIUYHHA, 3aKOH €€ paclpeIeTIeHHsL. 2

138 | 15.YucnoBble XapaKTEePUCTUKU TUCKPETHOH ciydaiiHOH BennuuHbl. [oHsATHE 0 3aKOHE OONBLINX YUCE. 2
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139 | 16. Kimaccuueckoe omnpeieaeHne BEPOITHOCTH. 2
140 | 17.I1pakTHyeckas padora Ne 44 «Pemienue 3a1a4 Ha BEIYUCICHUE BEPOSITHOCTH 2
CamocrosiTe1bHast padoTa 00y4Yarouxcst 12
Camocmosamenvras paboma «3a0auu Ha 8bIHUCIEHUE BePOSIMHOCHIUY 4
Camocmosmenvras paboma «/luckpemnas ciyyatinasn eenuduna, Yucnosvie xapakmepucmuxuy 4
Camocmosmenvhas paboma « Teopus epaghos npu pewernuu 3a0a4y 4
Pazgen 10. YpaBHeHHs M HEpAaBeHCTBa 24
Tema 21 Conep:xaHue y4eGHOro MaTepuaJjia 18/6/14
YpaBHenus u 141 | 1.PaBHOCWJILHOCTb YPaBHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI HX PEIICHHUS. 2
HepaBEeHCTBA 142 | 2. Mcnonp3oBaHMe CBOMCTB U TpaduKOB PYHKIWH NPH pPEeIICHUH yPAaBHEHUH U HEPABEHCTB. 2
143 | 3.PemieHne mMoKa3aTeNbHBIX, JJOTapU()MUIECKIUX ypPaBHEHHH, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckasi padora Ne 45 «OcHOBHBIE TPUEMBI I METO/IBI PEIICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM)» 2
145 | 5. PemieHue TpUrOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB. 2
146 | 6. Pemmenne paninoHAIHHBIX, UPPAIOHANBHBIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
147 | 7. llpakTHyeckasi padora Ne 46 «Pererne TpUroHOMETPUYECKUX YPAaBHEHUH 1 HEPABEHCTB» 2
148 | 8. PemieHue ypaBHEHUH U HEPABEHCTB C MApaMETPAMU 2
149 | 9.0mpenenenue moayis. PackpeiTue Moy 1o onpezaenenuto. [Ipocreifiiine ypaBHEHHUS U HEPaBEHCTBA C MOJTYJIEM. 2
[TprMeHeHne paBHOCUIBHBIX NTEPEX0I0B B OMPEICNIEHHBIX TUIIAX YPaBHEHUHN U HEPABEHCTB C MOYJIEM.
150 | 10.ITpakTHyeckas padota Ne 47 «[Ipocreiiine ypaBHEHHS U HEPABEHCTBA C MOJLYJIEM. 2
151 | IlpodreccHOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
11.PenieHre TEKCTOBBIX 3a/1a4 MPO(PECCHOHAILHOTO COJICPIKAHUSI.
152 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaHHe 2
12.PenieHre TEKCTOBBIX 3a/1a4 NPOo(eCcCHOHATIBHOTO COIEPKAHMS.
CamocrosiTesibHAsi padoTa 00y4arOUIUXCs 14
Camocmosmenvrasn paboma «Hcnonv3osanue ceoticma YyHKyuill npu peueHuu ypasHeuull U Hepagencma) 2
Camocmosmenvras paboma «llpuemvl pewienus ypasHenuii u HepageHcme 4
CamocmosmenvHnas paboma « YpaeueHus u Hepagencmea ¢ napamempaminy 4
Camocmosmenvuas paboma « Ypasnenus u nepagencmea ¢ Mooynemy» 4
IMoBTOpEHHUE Conep:xaHue y4eOHOT0 MaTepuajia 10/4/-
Marepuaia 153 | 1.IloBTOpeHne MaTepuaa (reoMeTpus) 2
154 | 2.IloBTOpeHune Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHne OMOPHBIX 3HAHUH 110 TEOMETPHNY 2
156 | 4.IloBTOopeHne Matepuaa (aJredpa M Havaia MaTeMaTHIeCKOTO aHaAIIu3a) 2
157 | 5.IloBropenue marepuana (anrebpa u HaYajga MaTeMaTHYECKOTO aHAIH3A) 2
158 | 6.J1pakTuueckas padora Ne 49 «lIpumeHeHne ONOPHBIX 3HAHUH M0 areOpe M MaTEMAaTHYECKOMY aHAJIH3Y» 2
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| 150 | 7.Mtorosas KOHTpO/IbHAsS paboTa

[TpomexxyTounas atrrectanus B popme sxzamena

Bcero:

456
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera 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 KOHCTPYKTOPHI T€OMETPUUYECKUX (PUTYp, HATJISAHBIC TOCOOUS, MPOEKTOP,
9KpaH, MePCOHATBHBIN KOMITHIOTEP, KOJIOHKH, IPUHTEP IUIAKATHI, CTEH I, YICOHO-
METOarYecKas JOKYMCHTAIHS.

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

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

OcHoBHas JauTeparypa:

e JlamasH, A. A. Maremartuka: yueOHuk / A.A. Jlanasa. — 3-e u3., ucrp. u
non. — MockBa: UTHOPA-M, 2023. — 544 ¢. — (Cpeanee npodeccuoHalibHOE
obOpaszoBanme). - ISBN 978-5-16-012592-3. - Texkct: amektponnsii. - URL:
https://znanium.com/catalog/product/1891827

o Jlamasn, A. A. COOpHUK 3aJlay TI0 MaTeMaTUK: yueOHoe mocodue / A. A.
Hamassa. — 3-¢ u3n. — MockBa: ®OPYM: MH®PA-M, 2021. — 352 ¢. —
(ITpodeccuonanvuoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr:
anexTpoHHbIi. - URL: https://znanium.com/catalog/product/1362444

e [Oxno, H. C. Maremaruka: yueonuk / H.C. FOxHo. — MockBa: UH®PA -
M, 2023. — 204 c. — (Cpennee mpodeccuonampHoe odOpaszoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr: anekrponHbid. - URL:
https://znanium.com/catalog/product/1906092

JonmosHuTeILHAA JUTEpaTypAa:

e bapaymkun, B. B. Marematuka. OJIEeMEHTHl BBICIIEN MAaTeMaTHKH:
yueOHuk: B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodreB. — Mockaa:
KYPC: UHOPA-M, 2021. — 304 ¢. — (Cpennee npodeccnonaabHoe 00pa3oBaHue).
— ISBN 978-5-906923-05-9. — Tekct: nsnekTpoHHbIi. — Pexum moctyma:
https://znanium.com/read?id=372717

e bapnymkun, B. B. Maremarnka. DiieMEHTHl BbICIIEH MaTeMaTHKU:
yueOHuk: B 2 tomax. Tom 2 / B.B. bapnymkun, A.A. IIpokodbeB. — Mockaa:
KYPC: UHOPA-M, 2022. — 368 ¢. — (Cpennee npodeccuonaabHoe 00pa3oBaHue).
— ISBN 978-5-906923-34-9. —  TekcT: 3JeKTpoHHBIH. — PexuMm mocTyma:
https://znanium.com/read?id=380017
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e Maremaruka: yueoHoe nocooue / M. M. Uepnenos, H. b. Kap6auunckas,
E. C. Jlebenena, E. E. Xapuronosa; nox penakiueir M. M. UepHernoBa. — 3-¢ U3I.
— MockBa: Poccuiickuil rOCyJapCTBEHHBIM YHUBEPCUTET npaBocyaus, 2022, —
336 ¢. — ISBN 978-5-93916-959-2. — TekcT: 27IeKTpOHHBIA // DIEKTPOHHBIN
pecypc mudpoBoii oopazoBatenpHOU cpenbl CIIO PROFob6pa3oBanue: [caiit]. —
URL.: https://profspo.ru/books/122921

e AOnynmnmuna, K. P. Maremaruka: yaueonuk mais CIIO / K. P. A6xymmna, P.
I'. MyxamernunoBa. — CapatoB: IIpodobpazoBanue, 2021. — 288 ¢. — ISBN
978-5-4488-0941-5. — TekcT: 27ME€KTPOHHBIN // DIEKTPOHHBIN pecypc udpoBoit
obOpazoBarensHoil  cpenbl  CIIO  PROFoOpazoBanue: [caiit]. —  URL:
https://profspo.ru/books/99917

e [llumosa, JI. 1. Maremaruka: yueOHoe mocooue / JI.M. Illunora, A.E.
[IumnoB. — MockBa: UH®PA-M, 2020. — 238 c¢. — (Cpeagnee nmpodeccuoHaaIbHOE
obOpazoBanue). — ISBN 978-5-16-014561-7. — Tekcr: 37meKTpoHHBIA. — Pexum
nocryma: https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

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

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

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

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

OI'OoC COO.

Koa n nHaumenoBanue
(opMupyeMbIX KOMIIETEeH U

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo6mrue

JucuumiimHapHbie (IpeaMeTHbIe)

OK 01. BeiOupats criocoOsl
[peneHus 3a1a4
npodecCHOHANTBHOI
eSTeTbHOCTH IPUMEHNUTETIHHO
K pa3JINuHbIM KOHTEKCTaM

B yacTtu TpyaoBoro BocruTaHus:
- TOTOBHOCTb K TpPYyAY, OCO3HAaHUE LIEHHOCTU
MacTepcTBa, TPY10Jt00ue;

- UHTEpeC K Pa3IUUHBIM chepam
npodeccroHanbHON 1ESTENbHOCTH,
OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU

II03HAaBAaTCIIbHBIMHU HeﬁCTBHHMHZ
a) 6a30BBIC JJOTHYCCKUC JCHCTBUS:

- CaMOCTOSITEIIbHO (dhopmynMpoBaTh u
aKTyalM3UpoBaTh IMPOOJEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBECHHBIH MPH3HAK WM
OCHOBaHUS I CpaBHCHHS, KiIacCU(UKANUUA U
00001IeHHUS;

- ONpeneNATh IENH JCSITEIbHOCTH,
napaMeTpH u KpI/ITepI/II/I UX JOCTHUKCHUA,
- BBIABJATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpeLII/IH B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTDh, OLICHUBATH

3a1aBaTb

-BIIAJICTh METOJAMH JI0Ka3aTeJbCTB, AaJTOPHUTMAMHU pEIICHHS
3a7a4; yMeHHe (OPMYJIHPOBATH OINpPEACICHUS, AKCHOMBI U
TEOPEMBbI, IPUMEHSThH HX, IPOBOJUTD JOKA3ATEIbHBIC PACCYKICHHS
B XOJIC PELICHUs 337134,

- YMETh OIEPUPOBATH TOHATUSIMHU: CTEICHb YHCIA, JIOrapu(m
qucia, YMEHUC BBITIOJIHATH BBIYHCIICHUC 3HAYEHUH u
npeoOpa3oBaHusl BBIPAXKEHWA CO CTEMEHSAMH W Jorapudmamu,
npeoOpazoBaHus APOOHO-PAIIIOHATBHBIX BRIPAYKEHHIA;

- YMETH OIICPUPOBATH IIOHATHUAMMU. palrOHAJIbHBIC,
HppalOHaJIbHBIC, TOKA3aTC/IbHBIC, CTCIICHHBIC, J'IOI‘apI/I(i)MI/I"ICCKI/IC,
TPUTOHOMETPUYECKHE YPABHCHHUS U HEPABEHCTBA, UX CHCTEMBI,

- yYMeThb ONEpUpOBaTh MOHATUAMHU: (YHKUUS, HENpepbIBHAs
GyHKIMS,  TPOM3BOAHAs,  MepBooOpa3Hasi,  ONpeaAeNeHHbIN
UHTErpaJl; yMeTb HAXOJWUTh MPOU3BOJHBIE  AJIEMEHTapPHBIX

GyHKLUH, MCHONB3ys CIPABOYHbIE MaTEpUalbl; MCCIENOBaTh B
OPOCTEHIINX Chy4asXx (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOoOJNbIINE M HAaUMEHbIIWE 3HAYeHHs (QYHKUUH; CTPOUTH
rpadpyKd  MHOTOWIEHOB  C  HCIHOJB30BaHHEM  ammapata
MaTEMaTHYECKOT0  aHaJIM3a; IPUMEHITh NPOU3BOAHYI IIpHU
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COOTBETCTBHE pPE3YJIbTATOB LIEJISM,
PUCKU MOCTEICTBUMN NEATETBHOCTH;

- pa3dBUBAaTb KPEATHBHOC MBINIJICHUC IIPU PCIICHUN
KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIIEIOBATEIbCKHE NCHCTBHS:

- BJIaZICTh HABBIKAMHU y4eOHO-HCCIIE0BATENBCKON U
MIPOEKTHOHN JesITeIbHOCTH, HABBIKAMU pa3pelIeHUs
npobmnem;

- BBIABJIATH MHNPHUYUHHO-CJICACTBCHHBIC CBA3U U
AKTYyAJIM3UPOBATh 3a4avy, BbIABUI'ATbH THIIOTE3Y €€
peuicHud, HaxXoauThb ApPryMCHTBI JJIA
JI0Ka3aTeNIbCTBA CBOUX YTBEPXKACHWUW, 3a/1aBaTh
[apaMeTpbl U KPUTEPUH PELLIEHMUS;

- aHAJIM3UPOBATh IOJNYYCHHBIE B XOJE pELICHUS
3aJaun pe3yibTaThl, KPUTHYECKH OLIEHUBATH HX
JOCTOBEPHOCTb, IPOTHO3HPOBATh HW3MEHEHHE B
HOBBIX YCIIOBUSIX;

-- YMETh MEePEHOCHUTH 3HAHUS B TIO3HABATEIILHYIO U
MPAKTUYICCKYIO O6HaCTI/I KHU3HCACATCIBHOCTH,

OILIEHUBATh

- yMeTb HHTETPUPOBATH 3HAHHWS W3 Pa3HBIX
MPEeIMETHBIX 00JIacTel;
- BbIIBUI'aTh HOBBIC niacu, Hpez[naraTL

OPUTHHAJIBHBIC TOAXOAbI U PCIICHMS
n CITOCOOHOCTE nx HCIIOJIb30BAaHUA B
MO3HaBaTENIbLHON U COLMANbLHOMN IMPAaKTUKE

pelmieHur  3aJad  Ha  JBIDKGHHE;  peliaTth  IPaKTHKO-
OPHEHTHPOBAHHBIC 3374l Ha HAWOONbIINE M HAMMEHbIINE
3HAYCHHMS, HA HAXOKACHHE IIYTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEepUpOBaTh MOHATUSAMH: palHOHAIbHAs (QYHKIU,
MoKa3aTeNbHas (PYHKIWsS, CTENICHHAsT QYHKIHSA, Jorapudmmudaeckas
GyHKIHS, TpUTOHOMETpUYEecKue (YHKIMH, oOpaTHbIC (QYHKIUH;
YMEHHE CTPOHUTh Tpadukyd H3y4eHHBIX (YHKIWH, HCIIOIb30BaTh
rpadUKy MPH U3YYEHUH MTPOIIECCOB M 3aBUCUMOCTEH, IPH PEIICHUH
3a1a4 U3 Apyrux y4eOHbIX MPEIMETOB U 33a]a4 U3 PEealIbHOM KHU3HU;
BBIpaXKaTh (pOpMyIIaMy 3aBUCHMOCTH MEKIY BEINYNHAMU;

- YMeTh pemiaTh TeKCTOBBIE 33/1a4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TMPOIEHTHI, JOIM M YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBapOB MW YCIYr, HAJIOTH, 3aJadyd U3 O0OJacTH YIpaBICHUS
JUYHBIMH W CEMEHHBIMH (PMHAHCAMM); COCTABJIATH BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MOJTy4EeHHOE pereHue u OLIEHUBATh
NPaBJONOI00HOCTh PE3YyIbTATOB;

- yMeThb ONEpUPOBATh NOHATHAMHU: CpelHee apu(MEeTHUECKOe,
MenuaHa, HauOoONbIlee W HAaWMEHbIIEe 3HAYCHUs, pa3Max,
JHCIIEpCHs, CTaHAApTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, HHTEPIPETUPOBATH HHPOPMAIHIO, MIPEACTABICHHYIO B
TabNMuIax, Ha Jauarpammax, rpa@ukax, OTPa)alollyl0 CBOWCTBa
pEaNBbHBIX MPOIECCOB U SIBICHUI; MPEICTABIATh MHPOPMAIHIO C
MOMOIIBIO TaOJMUI] W JUarpaMM; HCCIIEOBAaTh CTaTHCTHYECKUE
JaHHbIE, B TOM 4YHCJE C NMPUMEHEHHEM TpauYecKux METOJIOB H
ANIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATUSAMMU: CIIy4aifHBII ONBIT U CiIydaiiHoe
COOBITHE, BEPOATHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHMCIIATH
BEPOSTHOCTh C  HCIIONb30BaHWEM  IpaUyecKuX  METOJOB;
NPUMEHSTh (DOPMYNBI CIOXKEHHS W YMHOXXEHUS BEpOSTHOCTEH,
KoMOuHaTtopHele (GakTel ¥ (OpMyabl TpU pEIIeHWH 3a/ad;
OLICHWBATh BEPOSTHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CIlyJallHBIMH  BEJIMYMHAMH;, YMEHHE TIPHBOJAUTH  IPUMEPHI
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NpOSIBIICHUSI  3aKOHa  OOJBIIMX 4YHMCEd B MNPUPOAHBIX U
OOIIECTBEHHBIX SBICHUIX;

- YMETh ONEPUPOBATH MOHATUSMHU: TOYKA, MpsAMasi, IIOCKOCTb,
NPOCTPAHCTBO, JBYIPAHHBIN YToJI, CKPELIMBAIOIIUECS TMPsSMBIE,
NapajuieIbHOCTh U MEPIEHIUKYIIPHOCTh NPSMBIX M IUIOCKOCTEH,
YrOJl MEXAY MPSIMBIMH, YTOJ MEXIy MPSIMOH U IJIOCKOCTBIO, YOI
MEXIY IUIOCKOCTSIMH, pPAaCcCTOSHHE OT TOYKH [0 IUIOCKOCTH,
pPacCTOSIHUE MEXAY MPSIMBIMH, PACCTOSHUE MEXIy IUIOCKOCTSMU;
YMEHHE HCIIOJIb30BaTh MPU PEIICHUM 33734y M3ydeHHbIe (HaKThI U
TEOpeMBbl TUIAHUMETPUH; YMEHHE OILEHHBATh pPa3Mepbl OOBEKTOB
OKpY’KaloIIero M1pa;

- yYMETh OIEPHUPOBATHh TMOHATHUAMU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHUKA, Ky0, TmMapajieNenumnesa, IMpu3Ma, MOHpaMuaa,
¢durypa u MoBEpXHOCTH BpAIlEHUs, HWIMHAP, KOHYC, map, cdepa,
cedeHust (UTypbl BpalleHHs, IUIOCKOCTh, Kacaromascs chepsl,
WIMHIPA, KOHYCA, IUIOMAAb MOBEPXHOCTH MHPAMHIBI, MTPHU3MBI,
KOHyca, [WIWHApA, Iuom@anas  cdepbl, 00beM  KyoOa,
OpSMOYTOJILHOTO — TapajUleNienuIeaa,  MUPAMUABI,  [PU3MBI,
MWIMHIpPA, KOHYyCa, [Iapa; yMEHHe N300paxaTh MHOTOTPAHHUKU U
MOBEPXHOCTH BpAIlIEHUS, WX CEUEHUS OT pPYKH, C TOMOIIBIO
YepTEKHBIX WHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB; yMEHHE
pacro3HaBaTh CAMMETPHUIO B ITPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MPaBIJILHBIE MHOTOTPAHHUKH;

- YMETh ONEpPHPOBATH MOHATUSMH: IBIKEHHE B IMPOCTPAHCTBE,
noJo0HbIe (UTYpBI B TMPOCTPAHCTBE; HCIIOIB30BATH OTHOIICHUE
wioniaed MmoBepxHocTed M 00BEMOB MOJOOHBIX (GUIYp THpHU
pelIeHnN 3a/1a4;

- YMETbh BBIYHMCISATH T'€OMETPUYECKHE BEIMYMHBI (AJIMHA, YTOJI,
oAb, 00beM, TUIOMAAh TIOBEPXHOCTH), UCTIONB3Ys U3yUeHHBIC
(bOpMYITBI ¥ METOIBI;

- yMeTh OIEPHPOBATh MOHATHUSAMHU: TMPSMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPIWHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TMPOM3BEACHUE, YTroJ MEXJAy BEKTOpaMH, CyMMa

28




BEKTOPOB, IPOU3BEIEHNE BEKTOpPA HA YHUCII0; HAXOAUTh C TOMOILBIO
U3yYCHHBIX (JOPMYJ KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE
MEX]Y ABYMs TOUKaMU;

- YMETb BbIOMpATh MOAXOSIINNA H3yUYEHHBI METOJ IJISl PEIIeHUs
3a7la4yy, paclo3HaBaTh MaTeMaTu4ecKue (akTbl 1 MaTeMaTHUECKHE
MOJIETIM B MPUPOJIHBIX M OOLIECTBEHHBIX SBJIEHHAX, B UCKYCCTBE;
YMEHUE IPUBOJUTH IPHUMEPBl MAaTEMaTHYECKMX  OTKPBITHIA
POCCHIICKON ¥ MUPOBOM MAaTeMaTUYECKON HAYKH.

- YMeTb OIEpUpOBaTh IOHATUSAMH: OIpEICICHHE, aKCUOMa,
Teopema, CIEJICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKHU; YMEHHE (HOPMYIUPOBATh OOpaTHOE
U TPOTHBOIOJIOXKHOE YTBEpP)KICHHE, IPHUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, UCTIOJIB30BaTh METOJl MATEMAaTHUECKONW MHIYKIIUH;
NPOBOJUTH JOKAa3aTelbHbIE PACCYXKIEHHs IpPHU PEIICHHU 3a7ad,
OLIEHUBATH JIOTHYECKYIO IPaBUIILHOCTb PACCyKICHUN;

- YMETb ONEPUPOBaTh MOHATUSAMHU: MHOKECTBO, IOJAMHOKECTBO,
olepaluy HaJ MHOXKECTBAMM; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-
MHOXXECTBEHHBIN anmnapaT Ul ONUCAHUS PEaJIbHBIX MPOLECCOB U
SBJICHUN NPH PELICHUU 33/1a4, B TOM YHUCIE U3 JPYrHX Y4eOHBIX
IPEMETOB;

- YMETh ONEpUPOBaTh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo,
IUKJI, Tpad Ha IUIOCKOCTH; YMEHME 3aJaBaTh U OIUCHIBATH Ipadsbl
pasNIMYHBIMU CIOCO0AMH; MCIOIb30BaTh TIpadbl HpU peIIeHUH
3ajad;

- yMeTb CBOOOJHO OIEpPUPOBATH MOHATUSAMM: COYETAHMUE,
NEPECTAHOBKA, YMUCJIO COYETAHUH, YUCIIO MEPEeCTAHOBOK; OMHOM
HproTOHa; yMeHME NpPUMEHATb KOMOMHATOPHbIE (AKTBl U
paccyKAeHus JUlsl peLeHUs 3a1ay;

-yMETb OIEPHPOBATH TMOHATHUAMH: HATypaJbHOE YHCIO, LEJI0e
YHUCI0, OCTAaTOK IO  MOAYJIO,  palMOHAJIbHOE  YHUCIIO,
UppalMOHATBHOE YHCIO, MHOXECTBA HATypalbHBIX, IIEJIBIX,
palMOHAIbHBIX, ACHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKA  JIEJIMMOCTH, HAWMEHbUIMH OOIMI  JenuTens W
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HalMeHblllee olllee KpaTHOe, aaropuT™M EBKinaa npu perieHuu
3ajja4; 3HAKOMCTBO C Ppa3IMYHBIMU IO3UIMOHHBIMH CHUCTEMaMH
CUUCIICHUS;

- yMeTb CBOOOAHO ONEPUPOBATH MOHATHAMH: CTENEHb C LIEJIbIM
IOKa3aTeJIeM, KOpPEeHb HATypaJbHOM CTEMEHH, CTENeHb C
paLlMOHANIBHBIM  IIOKa3aTesieM, CTeNeHb C JEeHCTBUTEIbHBIM
(BeleCTBEHHBIM) TOKa3aTeneM, Jorapudm 4ucia, CHHyC, KOCUHYC
Y TaHT€HC NPOU3BOJIBHOTO YUCIIA;

- YMeTh ONEPHPOBATH MOHATUSAMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHKE, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEpPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHUI, HEPABEHCTB U CHCTEM,
palMoHajIbHble, HpPpalMOHAJIbHBIC, I10Ka3aTeJIbHbIE, CTEIEHHbIE,
JorapupMuUYecKre, TPUrOHOMETPHUECKUE YpaBHEHNU s, HEPABEHCTBA
U CUCTEMBI; yMEHHE pelllaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
MOMOIIIBIO PA3IMYHBIX [IPUEMOB; pelIaTh ypaBHEHUs, HEPaBEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPHUMEHSTh YpPaBHEHUS, HEPaBEHCTBA,
UX CHCTeMbl Ul pEIIeHHs MaTeMaTHYeCKHX 3ajad U 3ajad u3
Pa3IUYHbIX 00JacTel HAYKH U peabHOM )KU3HH;

-yMeTb CBOOOJHO ONEpUpPOBATh MOHATHAMHU: rpaduk (yHKIHH,
oOpartHast (GYHKIUS, KOMIO3MLIMSA (QYyHKIMH, JTUHEHHAs (QyHKIMA,
KBagpaTHuHas  (QyHKIMS, CTeneHHas (QYHKIUS C  LEJbIM
nokaszareiaeM,  TPUITOHOMETpHUYEeCKHe  (QYHKIHMHM,  OOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKINY, nokasaresbHas u
aorapupmuyeckas QyHKINUU;, YMEHHE CTPOUTh TpaduKu HYHKIHH,
BBINIOJIHATH MTPe0o0pa3oBaHus rpadukoB HyHKIIHIA;

YMEHUE HCNONb30BaTh rpaduku QyHKIMH Ui U3y4eHUs
IpPOLIECCOB U 3aBUCUMOCTEH INpH pPELIeHUM 337ad M3 JPYrux
y4eOHBIX NpPEAMETOB M U3 pPEaNbHOM JKU3HU; BBIPAXKaTb
(bopMynaMu 3aBUCUMOCTH MEKTY BETHUYNHAMU;

yMeHHe CBOOOTHO ONEepUpPOBATh MOHATHAMU: YETHOCTh (DYHKIIHH,
HNEePUOJTUYHOCTh byHKINH, OrpaHMYEHHOCTH ¢byHKINH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIIMH, HauOoJplIee |
HaVMEHbIIee 3HAYeHHs (QYHKIMH Ha TPOMEXYTKE; YMEHHE
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MPOBOAUTH UCCIIEOBaHNUE (QYHKIINH;

YMEHHE HCIOJb30BaTh CBOWCTBA W TpapuKkud GYHKIMA Ui
pelleHusl ypaBHEHUM, HEPaBEHCTB M 3aJady C [apaMeTpaMu;
n300pakaTh HAa KOOPAWHATHOW TUIOCKOCTH MHOJKECTBA PEIICHUIN
YpaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOIHO OIIEpUPOBATH MOHATUAMU:
[IOCJIEAOBATEIILHOCTD, apudmernyeckas rporpeccus,
reomMeTpuicCKas nporpeccus, OECKOHEYHO Y6BIBaIOH_Ia}I
reoMeTpudccKkas Iporpeccus; YMEHUE 3a4aBaThb
MMOCJICAOBATCIIBHOCTU, B TOM YHCJIC C IOMOLIBIO PEKYPPCHTHBIX
dopmy;

- yMeThb OIEpUpPOBaTH MOHATHUSMH: HENPEPHIBHOCTh (DYHKIUH,
acUMNTOTHl rpaduka (YHKIMH, TEepBas W BTOpas MPOM3BOIHASL
(GYHKIMU, TEOMETPUYECKUH U (U3MYECKUI CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpENeNCHHBI WHTErpajg; yMEHHE HaXOIWUTh
acUMNTOTHI rpaduka (QyHKIUM; YMEHUE BBIUUCIATH MPOU3BOIHBIC
CYMMbI, TPOU3BEAEHHS, YACTHOIO U KOMIO3ULMH (YHKIHHA,
HAaXOJWUTh YpaBHEHHE KacaTeJIbHOH K rpaguky GyHKuuu;

YMEHHE HCIIONB30BaTh IPOU3BOAHYIO JUISI  HMCCJIEJOBAHUS
GYHKIMH, 111 HAXOXKICHUS] HAWITYYIIETO PEIICHNsI B TPUKIIATHBIX,
B TOM YHCJI€ COIMAIBHO-DKOHOMUYECKUX W (DPU3UUECKHX 33Jadax,
JUISL OTIPENICNICHHs] CKOPOCTH M YCKOPEHUS; HaXOJWUTh IUIOIAAN H
00beMBbl (QUryp C TNOMOIIBIO HMHTErpalia; MPHBOAUTH IPUMEPHI
MaTeMaTH4ecKoro MOZEIUPOBaHUSA c HIOMOILIBIO
muddepeHInaIbHBIX YPaBHCHUH;

- yMeTb ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO 4ucia, (opma 3amucH KOMIUIGKCHBIX —YHCEN
(reomeTpuyeckasi, TPHTOHOMETpHUYECKast U anredpandeckas); yMeTb
NPOU3BOJUTH  apu(pMETUUECKHE JEeUCTBHS C KOMIUICKCHBIMHU
YUCJIAMH; TPUBOJUTH TPUMEPHl HCIOIB30BAHUS KOMIUIEKCHBIX
YHCET;

- yMeTh CBOOOJHO ONEpPHPOBATH TOHATHAMHU: CpelHee
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apupMeTHuecKoe, MeauaHa, HauOousblllee M HauMEHblee
3HAYeHUs, pa3Max, AMUCHEepPCHs, CTaHIAPTHOE OTKJIOHEHHWE JUIs
OMHCaHUs YHCIIOBBIX JAHHBIX; yMEHue Uccle10BaTh
CTAaTUCTHYECKHE [JaHHble, B TOM 4YHCIE€ C TPUMEHEHUEM
rpaUIecKuX METOAOB H DJEKTPOHHBIX CPEICTB; TpaduuecKu
UCCIIEIOBaTh COBMECTHBIE HAOIIOACHUS C IMOMOIIBIO JHarpamMm
pacceuBaHus U JIMHEHHON PETPECCUU;

- YMEeTh HAaxXOAWTh BEPOATHOCTH COOBITHH C HCHOJIH30BAHUEM
rpagMuecKuX METO/0B; MPUMEHATH JUIsS PeleHus 3aaa4d pOopMyJIbl
CIIO)KEHUSI U YMHOXEHHs BEepOSTHOCTeH, (opMyildy IMOJIHOM
BepoaTHOCTH, (opmyny bepHymin, komOuHaTOpHBIE (AKTHl U
(bopMyIbl; OLEHUBATH BEPOSTHOCTU PEAJbHBIX COOBITHI; yMeHHE
ONepUpOBaTh MOHATUAMU: ClydaiHas BeJIUYMHA, paclpeelieHHe
BEPOSTHOCTEH, MAaTEeMaTU4eCKOe OXKUAAaHUE, IHCIEpCUs |
CTaHJApTHOE OTKJIOHEHHWE CIy4YalHOW BEIMYUHBI, (DYHKIHH
pacripesiesieHlsi U TUIOTHOCTH PaBHOMEPHOTO, TOKa3aTeNbHOTO U
HOPMAaJIbHOTO pacHlpesieieHnii; YMEHHE HCIIONb30BaTh CBOMCTBA
W3YyUYCHHBIX PACHpEleNCHUH s peIIeHHs 3a/1a4; 3HAaKOMCTBO C
HNOHATHSIMU: 3aKOH OOJBIIMX YMCEN, METOAbl BbIOOPOUYHBIX
UCCIIeIOBAaHUIN; YMEHHUE NPUBOJUTH NMPUMEPHI MPOSBICHUS 3aKOHA
OO0JIBIINX YUCENT B IPUPOJHBIX U OOILIIECTBEHHBIX SBICHUSAX;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHSAMM: TOYKa, MpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH  Yroi,
IBYIPAaHHBI ~ yroj, TPEXIpaHHBI Yroi, MepeceKarouecs,
napajieNibHble U CKpEIIMBAIOMIMECS MpPsSIMbIE, MMapauleIbHOCTh H
NEPNEeHIUKYIAPHOCT MPSAMBIX UM IJIOCKOCTEH, Yroil MEXIy
OpSIMBIMHU, YTOJl MEXIY MNPSMOM U IJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMM; YMEHHE UCIOJIb30BaTh MpPH pEIIEHUM 3ajad
n3y4deHHbIe (PaKThl U TEOPEMbl INIAHUMETPUH;, YMEHHE OLIEHHBAThH
pa3Mepsl OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE OIEpHUpOBATH
TTOHSATHSMH: MHOTOTpaHHHK, ceueHue MHOTOTpaHHHKA,
MPaBWIBHBIA MHOTOTPAaHHWK, TIpU3Ma, TUpaMumaa, ¢Gurypa u
MOBEPXHOCTh BpAIIEHUs, IMUIMHJIP, KOHYC, IIap, chepa, pa3BepTKa
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MIOBEPXHOCTH, CEUCHMs KOHyca M IMIMHJIpA, NapajiesbHble OCH
WM OCHOBAHHUIO, CEYEHHUE 11apa, INIOCKOCTh, KAcaloIasics chepsl,
LIWINHIPA, KOHYCa; YMEHHME CTPOMTb CEYE€HHE MHOIOrpaHHHKa,
n300pakaTb MHOTOTPAHHUKH, GUTYphl U NTOBEPXHOCTU BpPALIEHHUS,
UX CEUCHUS, B TOM HYHCIIE C IIOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE  INPUMEHATh  CBOWMCTBA  I€OMETPUYECKUX  GUTYD,
CaMOCTOATENILHO (POPMYINPOBATH ONPEAEIEHHS U3ydaeMbIX QUryp,
BBIJIBUIaTh I'MIIOTE3bl O CBOMCTBaX M NPHU3HAKaX F€OMETPUUYECKUX
¢uryp, o60CHOBBIBaTh WM ONPOBEPraTh UX; YMEHUE IPOBOAMUTH
KJaccu(uKauio (GUryp MO pPa3IUYHBIM IIPU3HAKAM, BBINOJIHSATH
HEO0XO0IMMBbIE IOTIOJIHUTEIbHBIE IOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpPHUPOBATh MOHATUAMU: ILIOWIAb (QUTYPHI,
0o0beM (Urypbl, BeJIWYMHA YIJA, PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE MEXAY MNPSIMbIMU, PacCTOSHHE MEXIY
IUIOCKOCTSIMM,  IUIOWIagb  CQepbl, IUIOMAAb  I[OBEPXHOCTU
OUpaMufbl, TPHU3MbI, KOHyca, ILIWIMHApa, 00BeM  Kyo0a,
OPSAMOYTOJIBHOTO  Mapajulejienunena,  MUPaMUAbl,  MPHU3MBL,
LUJIMHApPA, KOHYCa, 1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEeMOB
noJ00HBIX QUryp;

- yMeTb CBOOOJHO ONEpPHPOBATH TOHATUSMH: JBHXKCHHUE,
napajyieNbHbI  TEePeHoC, CHMMETpUsS Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHHE NOJ00MS, MOIOOHbIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE M MOJ00HBIE (UTYpHI, B
TOM 4HCcI€ B TPUPOAE, HUCKYCCTBE, apXMUTEKType; yMEHHE
HCTIOJIb30BaTh reoMeTpHUECKHe OTHOILICHHH, HaXOJHUTh
reoOMEeTpUUYECKHE BEIWYMHBI (JUIMHA, yroJ, IUIOIaib, 00beM) IpU
pelIeHUH 3aJad U3 JPYrux y4eOHbIX MPEIMETOB U U3 peaabHOI
KH3HU;

- yMmMeTb CBOOOJHO ONEpPHPOBATH MOHATHUAMH: NPSMOYTOJIbHAS
cucTeMa KOOPIHMHAT, BEKTOpP, KOOPIMHATHI TOYKH, KOOPIWHATHI
BEKTOPa, CyMMa BEKTOpPOB, IPOU3BEACHUE BEKTOpa Ha YUCIIO,
pa3oXKEHUEe BEKTopa IO 0asucy, CKalspHOE MPOU3BEICHUE,
BEKTOPHOE TPOM3BEACHUE, YroJ MEXAY BEKTOpaMH;, YyMEHHE
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KCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOH ISl peLleHUs
TeOMETPUYECKUX 3a7ad W 3a4ad APYyTruX Y4YeOHBIX NPEIMETOB;
ONEpUpPOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, oNpenenuTeb
MAaTpPHLIbI, FEOMETPUUYECKUIN CMBICI OIPEEIIUTEINS;

- yYMeThb MOJEIHMpPOBAaTh pEAIbHbIE CHUTYyallUHW Ha S3bIKE
MaTEMaTHKH; COCTABIATh BBIPAXKECHUS, YPaBHEHHs, HEPABEHCTBA U
UX CHUCTEMBI II0 YCIOBHUIO 3aJayd, HCCIEIOBATH IIOCTPOEHHBIE
MOJIENIU C UCIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh
MOJIYYeHHBIA PE3yJIbTaT, CTPOUTh MAaTeMaTH4YECKHE MOJIEIN C

MNOMOLIBKD T€OMETPUYECKMX IIOHATUH M BEJIMYUH, pEIIaTh
CBA3aHHBIE C HUMHU [PAaKTUYECKUE  3aladyd;  COCTABIIATH
BEPOATHOCTHYK0 MOJENIb M HHTEPIPETUPOBATH  IOJyYEHHBIN
pe3yiapTaT;  pelmaTh — OPUKIAAHBIE  33Ja4d  CPEACTBAMM
MaTeMaTUYeCKOr0  aHajau3a, B TOM  YHCIE€  COLUAJIBHO-

HKOHOMHUUYECKOI0 U (U3UIECKOr0 XapaKTepa;

- yMeHMe BbIOMpaTh MOAXOASLIMHA METOA AJIS PELICHUs 3ahadH;
NOHUMAHNE 3HAYMMOCTU MAaTE€MaTHKH B M3YYEHHUM INPUPOJHBIX U
OOIIECTBEHHBIX IIPOLIECCOB U SIBIICHUH; yMEHHE paclo3HaBaTb
IPOSIBICHHE 3aKOHOB MAaTeMaTUKM B  HCKYCCTBE, YMCEHHE
IPUBOJUTH IMPUMEPBl MAaTEMATUYECKUX OTKPBITHHA POCCUHMCKON H
MUPOBOI MaT€MaTU4ECKON HAYKH

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPE/ICTBA TTOUCKA,
QHAJIM3a U UHTEPIPETAIIUN
MHpOpMaLUH, 1
MH(POPMAITMOHHBIE TEXHOIOTHH
711 BBITTOJTHEHUS 32134

B o0nacti ieHHOCTH HAYyYHOTO MTO3HAHU:

- c(OpPMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM U OOLIECTBEHHON MpPaKTUKH,
OCHOBAHHOTO Ha JMajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO0 MECTa B
MOJMKYJIBTYPHOM MHpE;

- YMETh OIEPHPOBATh TMOHSATHUSAMH: palMOHANbHAS (QYHKIIHS,
noKazaresbHas byHKIuS, CTEIeHHas byHKIMS,
norapupmuyeckas (GyHKIUS, TPUTOHOMETPHUYECKUE (PYHKIIUH,
oOpatHble (DYHKIMH; YMEHHE CTPOHUTh TIpadUKd H3YyYEHHBIX
(GyHKIMHA, UCIOJIB30BATh IPAPUKU MPU HU3YYEHUH HPOLECCOB U
3aBUCHUMOCTEH, NpHU pEIIeHUH 3a4ady M3 JAPYTruX Yy4eOHbBIX
MPEIMETOB | 3a/1a4 U3 PEeaTbHOM KU3HHU; BBIpaxaTh (popMynamMu

PO eCcCHOHATBHOMN - OCO3HaHHUE ILIEHHOCTH HAyYHOW JEeATENbHOCTH, 3aBHCHUMOCTH MEXIY BEJIMUNHAMY;

JICATCIIbHOCTU TOTOBHOCTbH OCYHICCTBJIATH IMPOCKTHYIO u - YMCTb ONCPUPOBATL MOHATHUAMU: TOXICCTBO, TOXKICCTBCHHOC
UCCIIE0BATEIbCKYIO JeATeIbHOCTD npeobpa3oBaHMEe,  ypaBHEHHME,  HEPABEHCTBO,  CHCTEMa
WHIUBUAYAIBHO U B TPYIIIIE. YPaBHEHUN W HEPAaBEHCTB, pPaBHOCWIBHOCTb YpPaBHEHHH,
OsnageHue YHUBEPCAIbHBIMU y4eOHBIMU HEpaBEHCTB M CHCTEM, PpalMOHAJIbHBIC, HUPPALUOHAIbHBIE,
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M03HABATEILHBIMU JICHCTBUSIMU:

B) pabota ¢ uHpOpMaIHeii:

- BJIQJICTh HABBIKAMU IOJIyYCHHS UHPOPMALIUHU U3
WCTOYHHUKOB PAa3HBIX THUIOB, CaAMOCTOSATEIEHO
OCYIIECTBIIATH MMOUCK, aHAJIN3, CHCTEMATH3AIHIO U
MHTEPNpETANni0 UHPOPMAIUN PA3IUYHBIX BHIOB
1 GhOpM TIPEICTABIICHNUS;

- co37aBaTh TEKCTHI B PA3IUYHBIX (opmarax c
y4eToM Ha3zHauyeHus HH(pOpMANUU M IIEIeBOH
ayqIuTOpHH, BBIOMpas ONTUMAJbHYIO (dopmMy
NpEICTaBICHUS U BU3YyaJIU3allly;

- OLEHHWBaTh JOCTOBEPHOCTb, JIETUTUMHOCTB
uHopManuy, ee COOTBETCTBHE IPABOBBHIM H
MOpPaJIbHO-3THYECKHM HOPMaM;

- HWCHOJB30BaTh CPEICTBA WH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  33a7ad ¢  COONIOJICHHEM
TpeboBaHU APrOHOMHKH, TEXHUKH
0€30IacHOCTH, THTHEHBI, pPecypcocOepeKeHHs,
NPaBOBBIX W OTHYECKHX  HOPM,  HOPM
MH(GOPMAITMOHHON 0€30IaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI
uHbopMay, HHPOPMAIIMOHHONW OE30MacHOCTH
JMYHOCTH

HIOKa3aTesbHbIe, CTEIICHHBbIE, JorapudmMudeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CHUCTEMBI;
YMETb pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBbI C IOMOIIBIO
pa3IUuUHbIX IPUEMOB; pEIIaThb ypaBHEHMs, HEpaBEHCTBA U
CHCTEMBI C MapaMeTpoM; NPUMEHSTh YpaBHEHMs, HEPaBEHCTBA,
UX CHUCTEMBI JJISl PEIIeHHs MaTeMaTU4YeCKuX 3ajJad U 3a7ad u3
pa3IMYHBIX 00IacTel HAYKH U pealbHON KU3HH;

- yMeTb CBOOOIHO ONEPUPOBATh IOHATUSMU: JBHKEHHE,
napajuieNbHbI  MEPeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B
IPOCTPaHCTBE, IOBOPOT, Npeodpa3zoBaHue MoJ00Ms, MOJA00HbIE
¢burypsl; yMeTb pacro3HaBaTh paBHbIE U MOJOOHbBIE (QUTYpHI, B
TOM 4HCJIE€ B TMPHUPOJE, HCKYCCTBE, APXUTEKType; YMEThb
UCIIOJIb30BaTh ~ TEOMETPUYECKUE  OTHOLICHUS,  HaXOIWUTh
reOMEeTpUYECKHE BEIWYMHBI (JUIMHA, YroJ, IUIOLaj]b, 0O0BEM)
IOpU PELIeHUM 33Jad U3 JPYrux y4yeOHbIX NPEeIMETOB U U3
peaTbHON KU3HU

OK 03. IImanupoBats 1
[peaIn30BBIBATH COOCTBEHHOE
mpodeccnonanbHOE U
ITMYHOCTHOE pa3BHUTHE,
[peApUHUMATEIbCKYIO
esTeIbHOCTD B

podeccuoHanbHOU cdepe,

B o6nmacti 1yxOBHO-HPABCTBEHHOT'O BOCTIUTAHHUSL:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ITUYECKOTO TTOBEICHNUS;

- CIIOCOOHOCTh  OICHHMBAaTh  CHUTYallUI0 U
MMPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH
Ha MOpaJIbHO-HPABCTBECHHLIC HOPMbI U IICHHOCTH,
- OCO3HaHWE JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYUBOTO OYyIyIIETO;

- yMeTb  ONEpHUPOBATh  IOHATHAMH:  pPalHOHAJIbHBIE,
UppalUOHaJIbHbIE, [IOKAa3aTeIIbHEIE, CTEIEHHBIE,
JorapuMUUYECKHe, TPUTOHOMETPHUECKHE  YpaBHEHHS U

HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH IOHATHUAMH: MHOTOI'DAaHHHK, CEYCHUE
MHOTOTpaHHHKA, KyO, Mapajulelienunes, Mpu3Ma, MHPaMUAa,
¢urypa ¥ TMOBEpXHOCTb BpAIIEHUS, IWIMHIP, KOHYC, IIap,
cdepa, cedyeHus (Urypbl BpalleHHs, IUIOCKOCTb, Kacaroliascs
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MCTIONIb30BaTh 3HAHUS 110
(bMHAHCOBOI rPaMOTHOCTH B
[Pa3IMYHBIX )KM3HEHHBIX
CUTYyaLusx

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTEISAM
U (UIM) APYTUM Yi€HaM CEMbH, CO3/IaHUIO0 CEMbHU
Ha OCHOBE OCO3HAaHHOI'O TMPHUHATHUS IIEHHOCTEH
CEMEIHON KU3HU B COOTBETCTBUM C TPAIULHUIMU
HaponoB Poccuu;

OBnaneHue YHUBEPCAIBHBIMH PETYISITUBHBIMHU
JICUCTBUSMU:

a) caMOOpTaHMU3aIHS:

- CaMOCTOATENILHO OCYIIECTBIISATH
MO3HABATENbHYI0  JAEATEIbHOCTb,  BBISBIATH
po0seMsl, CTaBUTb U (dbopmynupoBaTh
coOCTBEHHbIE  337auyM B 00Opa3oBaTeNIbHOU

NEATEIILHOCTH U )KU3HEHHBIX CUTYyalUsX;
- CaMOCTOSATENBbHO COCTaBIATH IIJIAH PELLECHUs
OpoOJeEMBl € YYETOM HUMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NPENNOYTEHU;

- JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CrocoOCTBOBaTh (YOPMUPOBAHUIO U IPOSIBICHUIO
IIMPOKOH 3pYAMLIMU B Pa3HbIX 00JACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIIl YPOBEHB;

0) CAMOKOHTPOJIB!

UCTIONIb30BaTh NpUEMbl PedIeKCHH Ui OLIEHKU
CUTYyalluu, BbIOOpa BEPHOIO PEIICHUS;

- YMETb OLEHHMBAaTb PUCKU U CBOEBPEMEHHO
IIPUHHAMATh PELIEHUS 110 UX CHUKEHUIO;

cdepbl, IKMHAPA, KOHYCA, TUIOIIA b TOBEPXHOCTH MHUPAMUIbI,
NpU3Mbl, KOHyCa, IWIMHApA, Momanb cdepbl, o0beM Kyoa,
HNPSAMOYTOJIBHOTO  Mapajjlelenuiea, NUpaMUAbl, IIPU3MBIL,
WJIMHApPA, KOHyCa, Iapa; yMEeHHe H300paxaTh MHOTOTPAaHHUKA
U MOBEPXHOCTU BPAIICHUS, UX CEYCHUS OT PYKH, C HOMOIIBIO
YEepTE)KHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CpPEICTB; YMETh
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  yMEThb
pacro3HaBaTh MPaBUIbHBIC MHOTOTPDAHHHUKH;

- YMETb ONEPUPOBATH IOHATUAMHU: IPSAMOYIOJbHAs CHCTEMA
KOOPJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJISIPHOE TPOU3BEICHHUE, YroJl MEXAYy BEKTOpaMH, CyMMma
BEKTOPOB, TPOU3BEICHHE BEKTOpPA HA YHCJIO; HAXOAWUTh C
MOMOIIBI0 U3YYEHHBIX (OPMYJI KOOPIAMHATHI CEPEIUHBI OTPE3Ka,
PaCCTOSTHHAE MEXKIY IByMsI TOUKaAMH;

OK 04. D¢pdexTuBHO
B3aMMOJIeHICTBOBATh U pabOTATh
B KOJIJIEKTUBE U KOMaH]1€

TOTOBHOCTb K CaMOpAa3BUTHIO,
CaMOCTOATENIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaZICHUE HaBBIKAMU yueOHO-
HCCIIEIOBATENBCKOW, TPOEKTHOW W COLMAIBHOMN
JEATENBHOCTH;

OBnazneHue YHUBEPCATbHBIMU

- YMETb ONEpUPOBaTh MOHATUSAMU: CIydyalHbI ONBIT U
cilyyaiiHOe COOBITHE, BEPOSTHOCTb CIIy4allHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOSATHOCTb C HCIOJNb30BAHUEM TIpapUUECKUX
METOZOB; MPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXCHHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (akTbl H (GOpMyasl TpU
pelIeHNH 3a/1a4; OIIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;

36




KOMMYHHUKAaTUBHBIMU ﬂCﬁCTBHﬂMHZ

0) cOBMECTHasI IeATCILHOCTD:

- IIOHMMAaTb MW HCIIOJIB30BaThb IIPCUMYLICCTBA
KOMaHIHOW ¥ MHIVUBUIYaJIbHON paOOTHI,

- IPUHUMATH IEJIM1 COBMECTHOW JESITENbHOCTH,
OpPraHU30BHIBATH U KOOPJAMHUPOBATH JIEUCTBUS 10
€€ JOCTI)KEHHWIO: COCTABJIATh IUIAH JCHCTBHIA,

pacmpenenisTb  pPoaM  C  Y4eTOM ~ MHCHUH
YYaCTHHKOB OOCYXIAaTh Pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOODIWHUPOBaTb H BBHINOJHATH pPaboOTy B
YCIOBHAX  PEaJbHOTO, BUPTYaJIbHOTO u
KOMOHMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYLICCTBIISATH IO3UTUBHOE CTPATEIHYECKOe
MOBE/ICHHE B PA3IMYHBIX CHTYAIUSX, MPOSIBISTH
TBOPYECTBO u BOOOpaKEHUE, OBITh
WMHHIMATUBHBIM.

3HAKOMCTBO CO CIy4aifHbIMU BeJIMYMHAMH; YMEHHE NPUBOIUTH
IPUMEPBI NPOSBJICHUS 3aKOHA OOJIBIIMX YUCET B MPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMH: CTEHECHDb C IIETBIM
1okKaszareieM, KOpPEeHb HaTypajJbHOH CTENEHH, CTeNeHb C
palMOHAJIbHBIM TIOKa3aTelleM, CTENeHb C JIEHCTBUTEIBHBIM
(BelmecTBEHHBIM) TOKa3aTesieM, JorapudM 4Hcla, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO OIEPUPOBATh MOHATUAMMU: TpaduK QyHKIHUH,
oOpatHast ~ QyHKUMSA, KOMIO3WUIMS  QYHKIUA, JTUHEHHAS
byHKIMsA, KBagpaTHuHass (YHKIMSA, CTeNeHHas (QyHKIUS C
LeJbIlM  IIOKa3aTesieM,  TpUTOHOMeTpuueckue  (yHKIMH,
oOpaTHbIE TpPUTOHOMETpHUUYECKHE (YHKIMM, TMOKa3aTeabHas |
norapupmuyeckass (QyHKIUHM; yMeTh CTPOUTh Tpaduku
(GYHKIHHA, BBITIOIHITH TPe00pa3oBaHus rpaukoB (HyHKIIHIA,

- yMeThb HCIONB30BaTh Tpapuku (YHKIMHA A7 H3Y4YCHUS
NPOIIECCOB M 3aBUCHUMOCTEH NpHU pEIICHUH 3a1ad U3 APYrux
y4eOHBIX TPEAMETOB W W3 pealbHOM JKU3HU;, BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEXKAY BETHUNHAMU;

- CcBOOOJHO OmNEpUpOBaTh MOHATHUSAMM: YETHOCTh (DYHKIMH,
NepUOJUYHOCTh  (YHKIMH,  OrpaHMYEHHOCTh  (PyHKIMH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (PYHKIIMH, HanOoblee u
HaVMEHbIlIee 3HA4YCHUS (YHKIMH Ha NPOMEXKYTKE; YMEThb
NPOBOJUTH UCCIIEIOBaHUE (PYHKIIUH,

- YMeThb HCIMOJIb30BaTh CBOicTBa W rpaduku (yHKUUN A7
pellieHsT ypaBHEHUM, HEPaBEHCTB M 3a7ay C IapaMeTpaMmy;
n300pakaTb Ha KOOPJAUHATHON INIOCKOCTH MHOKECTBA PELICHUN
YpaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBasiTh yCTHYIO
1 MUCbMEHHYIO KOMMYHHUKAITUIO
Ha rOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparnuu ¢

B o6macTv 3cTeTHYECKOTO BOCITUTAHUS:

- DACTETMYECKOE OTHOIICHHE K MHPY, BKIIOYast
ACTETHKY OBITa, HAyYHOTO ¥ TEXHUYECKOTO
TBOpYECTBa, CIOPTAa, TpyAa W OOIIECTBEHHBIX
OTHOIICHUH;

- YMETh ONEPHPOBATH MOHATUSAMU: CPEJHEE apUPMETHIECKOE,
MenuaHa, HauOoJblllee M HaMMEHbIEe 3HAYCHHSA, pa3Max,
JUCTIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOTO HaboPa;
YMEHHE  W3BJIEKaTh,  WHTEPIPETHPOBATH  HH(OpPMAIHIO,
NpPEJCTAaBICHHYI0 B Ta0iaMLax, Ha JauarpaMmax, rpagukax,
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[y4eToM ocoOeHHOCTEeH
COLIMAIILHOIO U KYJIBTYPHOTO
KOHTEKCTa

- CHOCOOHOCTb BOCHPUHUMATH PA3JIMYHBIE BUIBI
I/ICKyCCTBa, TpaI[I/IL[I/II/I 58 TBOp‘IeCTBO CBOCIo mn
JIPyTUX HAPOJOB, OIIYIIaTh 3MOIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- yOXKICHHOCTh B 3HAYUMOCTHU IS JIMYHOCTH H
ob1ecTBa OTE€YECTBEHHOT'O 5 MHPOBOTO
HCKYCCTBa, STHUYECKUX KYJIbTYPHBIX TPAJTUIUN U
HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTB K CaMOBI)Ipa)KCHI/IIO B pa3H},1x BUgax

UCKYCCTBa, CTpEMJIEHHE HpOSBIIATh KauecTBa
TBOPYECKOH JINUHOCTH;

OBnanenHue YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU JIEHCTBUSMU:

a) obmieHwue:

- OCYILECTBJIATh KOMMYHHKAIIMUA BO Bcex chepax
KH3HU;

- pacrio3HaBaThb HeBep6aJ’IBHbI€ cpeacTBa
O6IJ_I€HI/IH, INOHHUMATh 3HA4YCHUC CONHAJIbHBIX
3HAKOB, pacro3HaBaThb MMPEANOCHUIKH

KOH(JIMKTHBIX CUTYallUi ¥ CMATYATh KOH(IIUKTHI;
- Pa3BEepHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY
3pEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaKarolllyl0 CBOMCTBA pEaJbHBIX MPOLECCOB M SIBICHHIA;
MPEICTaBISITh MHPOPMAIMIO C MTOMOIIBIO TAOJIUI] U JUarpamm;
UCCJIEIOBATh CTATUCTHYECKHWE JaHHbIE, B TOM YHCIE C
NpUMEHEHHEM IrpauIecKuX METOOB U SJIEKTPOHHBIX CPEJICTB;

- YMEThb ONEpPUPOBATH MOHATUAMH: TOUYKA, MPSIMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIN YroJ, CKpPEIIMBAIOIIUECS HPSMBIE,
NapaJuIeIbHOCTh M NEPHEHAMKYJSIPHOCTb  MPSAMBIX U
IUIOCKOCTEH, yroja MEXIy HpsIMbIMHU, YIOJ MEXAYy HpsSMOil U
IUIOCKOCTBIO0, YTOJI MEX/Y IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU
JI0 TUIOCKOCTH, PACcCTOSIHUE MEXIy NpPSIMBIMH, PACCTOSHUE
MEXTYy MIIOCKOCTSIMU;

- YMETh HCIIOJIb30BATh MPH PEIICHUH 33]]a4 U3YYCHHbIE (PaKThl U
TEOpEeMbI TUTAHUMETPUN; YMEHHUE OIICHUBATH pa3Mepbl 0OBEKTOB
OKpY’KaroIlero Mupa

[1K 2.2. BpInonHATE pacueTs! U
KOHCTPYMPOBAHHE CBAPHBIX
COEMHEHUN 1 KOHCTPYKIIHM.

B yactu Tpy10BOTO BOCIIMTaHUSA:

- TOTOBHOCTb K Tpydy, OCO3HAHHME LIEHHOCTHU
TPYJOJO0US, - UHTEPEC K Pa3IMYHBIM chepam
npoeCCUOHATILHON JIeATEIbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ MPUIIOKEHUSAMH,

-YyMEHHE COBepIIaTh OCO3HAHHBIA  BBIOOP
Oynymeir mpodeccmn W pean30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI,

-TOTOBHOCTh u CIIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa30BaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHUH  BCell

- CBOOOJIHO ONEpPUPOBAThH MOHATUSAMU: PALlMOHATIBLHOE YHUCIIO,
OeckoHeyHast IepUOaNYECcKas IpoOb, IIPOLIEHTHI,
UpPPALMOHATIBHOE YHUCJIO, MHOXECTBa PpalMOHAIBHBIX U
JEHCTBUTENBHBIX YHCEN, MOIYJb JEUCTBUTEIBHOIO YHCIIA;
MPUMEHSTh JPOOM W TMPOLEHTH JUISl PELICHUS MPUKIATHBIX
3a/a4 U3 pa3jIM4YHbIX OTpaciiell 3HAaHUN U PEATbHOU KU3HU;
NPUMEHSTh  NpUONMKEHHBIE  BBIYMCICHHUS,  IpaBHia
OKpYIJIEHUS, IPUKHUJKY U OLIEHKY pe3yjbTaTa BBIYMCICHUM;
CBOOOZHO OIEpPUPOBaTH TMOHATHEM: CTENEHb C IEJIbIM
rokaszaresieM, HCIOJb30BaTh MHOAXOAALIYI0 (OopMy 3arucu
JIEICTBUTENIbHBIX YMCEJ JIJISl pellleHus] MPAaKTUYECKUX 3ajad U
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KHU3HH,
-TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3aja4 MaTeMaTH4eCKOM
HaIpaBJICHHOCTH;

OBnaneHue YHUBEPCAIbHBIMU
II03HaBaTCJIIbHBIMHU I[eﬁCTBI/IﬂMI/I:
a) 6a30BbIe UCCIIEOBATENILCKUE ICHCTBUSL:

- UCTIOJIb30BATh BOTIPOCHI KakK
UCCIIEIOBATEIbCKUI  MHCTPYMEHT —I103HAHMS,
dbopMynHpoBaTE  BOHPOCH,  (UKCHUPYIOIINE
IpoTHBOpeuYre, MnpolieMy, YCTaHABJIMBATh
UCKOMOE W JaHHOe, (hopMHUpOBaTH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITEIIHHO CINITAHUPOBAHHBIN
HKCHEPUMEHT, UCCIIEI0BAaHHE 110 YCTAHOBJICHUIO
OCOOCHHOCTEH  MAaTeMaTH4ecKoro oOOBeKTa,
SIBJICHMSI, TIPOLIECcCa, BBIIBICHUIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOATENIbHO (hopMyTUpoBaTh 0000IIEHUS
W BBIBOJBI 1O pE3yJIbTaTaM MPOBEAEHHOTO

y4aeOHBIMU

HaOJI0ICHUS, HCCIICIOBAHUS, OIICHHUBATh
JOCTOBEPHOCTh ~ TIOJYYEHHBIX  PE3yJIbTaTOB,
BBIBOJIOB M O0OOIICHUIA;

- TNPOTHO3UPOBAaThH BO3MOXKHOE  Pa3BUTHE

npoiiecca, a Tak’Ke BBIABUTATh MPEINOI0KEHUS
0 €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX;

0) coBMecTHas JeSTebHOCTD:

- TOHWMATh W WCIOJB30BaTh IMPEUMYIIECTBA
KOMaHIHOW W WHAMBUAYaIbHOU paboThl mpu
pereHun y4eOHBIX 3a/ad, MPUHUMATH I
COBMECTHOM  JESATENbHOCTH,  IUIAHUPOBATH
OpraHU3aIHI0 COBMECTHOM paboTHI,

IPEJCTaBICHUs JITaHHBIX; CBOOOAHO ONEPUPOBATH MOHITHEM:
apu(METHYECKII KOPEHb HATypaJIbHOW CTENEeHH; CBOOOIHO
OIEpUPOBATH  IOHATHUEM: CTENEHb C  PALUOHAIBHBIM
nokasaresem; cBOOOIHO OIIEPHUPOBATH MOHATUAMHU: JOTapupM
qucia, AECATUYHBIE U HATypaslbHbIE JIOrapu(Mbl; CBOOOJHO
ONEpPHPOBATh IMOHATUSMH: CHHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCIOBOI'O apryMEHTa; ONEepUpOBaTh MOHITUAMU:
apKCHHYC, ApKKOCHHYC U apKTAaHI'€HC YHCIIOBOTO apryMEHTa;
- cBOOO/IHO ONEpUPOBATh MOHATUSAMU: HATypalbHOE U LIEJI0E
YHCIO, MHOXKECTBA HATYPaJbHBIX M  LEJNbIX  YHUCel,
UCMOJb30BaTh MpPU3HAKU JenuMocTu lenbix yucen, HOJ
u HOK HaTypanbHBIX Yucen Ui pelieHus 3a/1a4, IPUMEHSTh
anroput™ EBkinzma; cBoOOAHO ONEpUPOBATH IOHATUEM
ocTaTKa 1O MOJYJIO, 3alHCHIBAaTh HATypajlbHBIE YHCIA B
pa3IMYHBIX TO3ULUOHHBIX CHUCTEMax CYMCIEHHUS; CBOOOIHO
OTIEPHPOBATH MOHITUSMHU: KOMIUIEKCHOE YUCIIO M MHOXKECTBO
KOMIUJIEKCHBIX YHCell, MPEeACTaBIATh KOMIUIEKCHBIE YHCa B
areOpanveckoil ¥ TPUrOHOMETPUUYECKOM (popme, BBIOIHSITD
apupMeTHYeCKHe Olepallud C HUMH U H300paxarbh Ha
KOOPJAWHATHOM IIOCKOCTH;

- cBOOOJHO  ONEPUPOBAThH
CTEpEOMETPUU TP  pEIICHUH
MaTeMaTHYeCKUX  PacCy)KJIEHHH; TPUMEHSTh  aKCHOMBI
CTEpEOMETPUU H CIEACTBHS W3 HUX TpPU PEHICHUU
reOMETPUUECKUX  33/a4; Kiaccu(UIUpoBaTh B3aUMHOE
pacrioyio’)keHNe TPSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO OTIEpPUPOBATH MOHSATHIMH, CBI3aHHBIMH C YTJIaMH B
IPOCTPAHCTBE: MEXAY MNPSMBIMH B HPOCTPAHCTBE, MEXIY
MPsIMON U TUIOCKOCTHIO; CBOOOJIHO ONEPUPOBATh MOHATUSIMU,
CBSI3aHHBIMU C MHOT'OIpaHHMKaMH; CBOOOJHO PacCHO3HABATH
OCHOBHBIE BHJIBl MHOTOTPAaHHUKOB (IIpH3Ma, NHpaMUJa,

OCHOBHBIMH IIOHATHUAMU

3aJa4 W MPOBCACHHUU
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pacnpenenartb BHUIbI paboOT, JI0TOBapUBAThCH,
oOCyKIaTh TIPOIECC H PpPe3ynbTar paboThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

- Yy4acTBOBaTh B TPYNNOBBIX (opmax padbOTHI
(oOcyxnmeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMB» M WHBIE), BBITIOJIHATH CBOIO 4YacTh
paboThl U KOOPIMHUPOBATH CBOM JEWUCTBUA C
OPYTUMH  9YICHAMH  KOMAaHJbI, OIICHHBATH
KauecTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU
B3aMMO/ICHCTBUSI.

OBnajieHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMU
JEUCTBUSMU:

B) CaMOOPraHU3aIHs:

- COCTABJISATH IUIaH, aJITOPUTM PELICHUS 3aa4H,

- BBIOMpaTh CcHocod pemeHus ¢ y4EToOM
UMEIONINXCA  PECypCoB u COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTHpPOBAaTh U KOPPEKTUPOBATh BapHAHTHI
pereHuii ¢ yuéToM HOBOW MHPOPMALIUH.

IPSMOYTOJIbHBIN Mapajuienenunesn, Ky0); KiacCu(pUIUpOBaTh
MHOTOTPAaHHHUKH, BBHIOMpas OCHOBaHMS Ul Kiaccuukauuu;
CBOOOJHO ~ ONEepUpOBaTh  MOHATHAMHU, CBS3aHHBIMH  C
CEYEHHEM MHOTOIPDAHHUKOB  IUIOCKOCTBIO;  BBIIIOJIHATH
napaiesibHOe, LEHTPaJIbHOE U OpPTOrOHAJIbHOE
NPOCKTHPOBaHWE (QUTYp HA  IUIOCKOCTb,  BBINOJHATH
n3o0paxkeHust (GUryp Ha IUIOCKOCTH; CTPOMTH CEUEHHS
MHOTOTPAaHHUKOB  pPa3JIM4YHBIMU  METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEeXH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; BBIYUCIATH
IUIOINAAM  TOBEPXHOCTEH  MHOIOIpDAaHHMKOB  (IpU3Ma,
MMpaMua), TeOMETPUUECKUX TeJl ¢ MPUMEHEHHEM (OpMYIT;
CBOOOJTHO ~ ONEpUpOBaTh  IMOHATUSAMH: CUMMETpUS B
IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHHM, LIEHTP,
OCb U IJIOCKOCTb CHUMMETpUM  (UIYphl;  CBOOOIHO
ONEpUpPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJAMHATaM B IPOCTPAHCTBE; BBINOJHATh ACUCTBUS HaJ
BEKTOpaMM;  peumarb  3aJayd  Ha  JJOKa3aTeJIbCTBO
MaTEMaTHYECKHUX OTHOIIEHUH U HaXO0XICHHE
reOMETPUYECKUX BEJIUYMH, TNPUMEHSS H3BECTHBIE METOJIbI
IPU pEIICHHH MaTEeMaTHMYECKHUX 3a7ad IOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CJOXKHOCTH; NPHUMEHATh MpOCTeHIIne
IIPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBl IpU  pEHIEHHH CTEPEOMETPUYECKHX  3ajad;
U3BJIEKaTh,  IMpeoOpa3oBBIBAaTH M HHTEPIPETUPOBATH
MH(pOPMALIMI0 O  MPOCTPAHCTBEHHBIX  I€OMETPHUYECKHX
¢urypax, TNpeACTaBICHHYIO Ha 4YepTe)kax U PHUCYHKaX;
MPUMEHSTh MOJyY€HHbIE 3HAHUS Ha MPaKTHKE: CPAaBHUBATH U
aHAJIM3MPOBATh PEAIbHBIE CUTYAl[UH, IPUMEHATh U3YUYEHHBIE
MOHATHUSL B TMPOLECCE TIOHMCKA PpEHIeHUs MaTeMaTU4eCKU
chOopMyITMPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATH peabHbIE
CUTYalluu
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Ha SI3BIKE T€OMETPHH, HUCCIIEAOBATh MOCTPOCHHBIC MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHH U  TEopeM,
anmapara  aiareOpel, pemarbh NPAKTHYECKUE  3aJlayH,
CBSI3aHHBIE C HaXOXJACHUEM T'E€OMETPUUYECKUX BEIUYMH;
UMETh TMPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMETPUHM KaK COCTaBHOW 4YacTH (pyHIZaMeHTa pa3BUTHS
TEXHOJIOTHH.
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