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COJAEPKAHUE YYEBHOTI'O KYPCA

11 KJIACC
Yuciia ¥ BbIYMCICHHSA
HarypaneHbie u nensie uncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.
Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.
Jlorapudm uucna. [lecaTHaHbIe U HATYypaJTbHBIC JTOTAPU(MBI.
YpaBHeHusi U HepaBeHCTBa
[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JTOTapu(MBI.
[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALNX CTENIEHH C pallMOHAIbHBIM MOKa3aTeNIEM.
[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.
[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEHHBIX ypaBHEHMU. PemieHune NMpuKIagHbIX 3a7a4 C MOMOIIBIO CHUCTEMBI
JINHEMHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallOHATIbHBIX YPABHEHUN U HEPABEHCTB.

HpI/IMeHeHI/Ie ypaBHeHHfI, CHUCTEM U HEPABCHCTB K PCHICHUIO MATCMATHUYCCKUX 3adad U
3a/la4 U3 pa3jInYHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HHU.

DYyHKUUM U TPaPUKH

Oyukuus. [lepuomuueckue Qynkuuu. IIpomMexyTku MOHOTOHHOCTH — (PYHKITHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOounbliiee ¥ HauMeHblllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpa@ukoB (GyHKIUHN T pelieHus] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnomns3oBaHue Fpaq)I/IKOB q)YHKLII/Iﬁ AJIsL UCCIICAOBAaHUA IMPOLUECCOB U 3aBI/ICI/IMOCTeI>’I,
KOTOPBIC BO3HUKAIOT IIPU PCHICHUU 3aJia4 U3 APYTrUux yLIe6HI>IX npeamMeToOB U peaanoﬁ JKHU3HU.

Hauvana MmaTeMaTH4ecKoro aHajJmn3a
HenpepsiBHble GyHKIIMH. METO ] HHTEPBAJIOB /s pellIeHHs] HEPABEHCTB.

IIpousBoanas ¢pyHkuu. I'eomerprueckuii 1 GU3NUECKU CMBICI IPOU3BOTHOM.



[IpousBoanbie 3neMeHTapHBIX QyHKIMH. DOpMyYITBl HAX0XKICHHUS MMPOU3BOIHON CYMMBI,
MIPOU3BEICHUS M YaCTHOTO (DYHKIIUHA.

[TpumeneHre TPOU3BOTHON K UCCIIEAOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYeHUsT (PYHKIIMU Ha OTPE3KE.

HpI/IMeHeHI/IC HpOH3BOIIHOfI AJI1 HaXOXJACHHUA HAWTYy4YHICro pClICHHA B MNPUKIAAHBIX
3aja4ax, JJisl ONpeICIICHIsI CKOPOCTH MPOIIecca, 3aJaHHOT0 (OPMYJION HITH IPapHKOM.

IlepBooOpasnas. Tabnuia nepBooOpasHBIX.

Wurerpan, ero reomerpuyeckuil U (pusmyeckuil cmbici. BpluucieHue uHTErpana mo
dbopmyne Hetorona—JleitOnura.

Tena ppamenust

Hunuuaapudeckass MOBEPXHOCTh, O0Opa3yoImUe IWINHIPUYECKON TMOBEPXHOCTH, OCh
IAJTUHIPHYECKOW oBepxHOCTH. L{nmuHap: ocHOBaHUs M OOKOBasi IOBEPXHOCTh, 0Opasyromas 1
OCh; TUIOMIAh OOKOBOU U TTOJTHOW TTOBEPXHOCTH.

Konnueckass moBepxHOCTh, oOpa3yrolue KOHWYECKOW IOBEPXHOCTH, OChb M BEpLIMHA
KOHHUYecKoi mnoBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, 00pasyolias U OCb; IUIONIA/b
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBAas TOBEPXHOCT.

Cdepa w map: ueHTp, pamuyc, OUAMETp; IUIOIMIAAb IMOBEPXHOCTH cdepsl. B3ammHoe
pacrosiokenue chepsl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cepe; miotmans chepsl.

N3o00paxkenue Ten BpalleHus Ha MI0CKoCTU. Pa3BépTka numuHApa U KOHyca.

KoMOunauu Ten BpaleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsatue 006 o0béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tenl. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cineacteus u3 He€. O0béM nmimHIpa, KoHyca. O0béM mapa
Y TUIOMA/Ib CHEPHI.

[TogoGubie Tena B mpocTpancTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

Ceuennst nmnuHApa (HapaiieIbHO W MEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIIUHY), CEUeHHUs [apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BeKTOp Ha IIJIOCKOCTU U B ITPOCTPAHCTBE. CnoxeHre U BEIYUTAHUE BCKTOPOB. YMHOXEHHE
BCKTOpa Ha YHCIIO. Paznoxenue BCKTOpa 11O TpeM HCKOMIUUIAHAPHBIM BCKTOPaM. HpaBI/IJ'IO
HapaJjiieJCnuIicaa. Pemienue 3aZla4, CBA3aHHBIX C IPUMCHCHUCM IIPaBHJI JeicTBHil C BCKTOpaMHU.
HpﬁMOerJ'ILHaH CUCTCMa KOOpAHWHAT B IIPOCTPAHCTBE. KOOp,Z[I/IHaTBI BCKTOpaA. HpOCTCfII.HPIC
3alauyu B KOOpJAWHATax. Yron MCKY BCKTOpaMHu. CKaHHpHOC MMPOU3BCACHUC BCKTOPOB.
Brruncienue YIJIOB MEXKAY HNPAMBIMU M TIJIOCKOCTAMMU. KOOpI[I/IHaTHO-BCI(TopHHﬁ MCTO HpHU
peHICHNUU T'COMCTPHUYCCKUX 3a/1aY.



IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yyeOHOro mpeamera «MaTemaTtuka» IOJDKHO OOecredMBaTh JOCTHKEHHUE Ha
YpPOBHE CpeAHEro oOmero o0pa3oBaHUs CHEAYIOIIMX JUYHOCTHBIX, METANpPEAMETHbIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JImgHOCTHBIE pPE3YJAbTATBl OCBOCHHS MHPOTPaMMBbI Y4eOHOro mpenmera «MaTemaTukay
XapaKTEPU3YHOTCS:

I’ paxx1aHckoe BoOCIUTAHUE:

c(OPMUPOBAHHOCTBIO TPAKIAHCKON MO3UMIUU OOydarouerocs Kak akKTUBHOTO H
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUM, MpOLEAyp TpakJaHCKOTro oOIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJIEIICTBOBATh C COLMAJIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYECHUEM.

IlaTproTHYECKOE BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPAXKIAHCKON HIICHTUYHOCTH, YBAXEHHUS K MPOILIOMY U
HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHBIM OTHOIIIEHHWEM K JOCTHIKEHUSM POCCHUHCKHUX
MaTE€MaTUKOB M POCCUHUCKON MaTeMaTU4YECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JYXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHS:

OCO3HAHMEM JYXOBHBIX LIEHHOCTEH pOCCHICKOro Hapona; CcQOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTHKEHUM HAyKd U JEesTeNIbHOCThIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYUBOTO OYIyIIEro.

ODCTETHYECKOE BOCIUTAHHE:

3CTCTHYCCKHUM OTHOIICHUECM K MHUpy, BKJIIO4asa 9CTCTUKY MaTCMaTHYCCKHUX
SaKOHOMCpHOCTCﬁ, 06’beKTOB, 3a1a4, peIHeHI/Iﬁ, paCCY)K,HCHHfI; BOCIIpUUMYUBOCTBIO K
MAaTEMAaTUYCCKHUM ACIICKTaM PA3JINYHbIX BUIOB UCKYCCTBA.

®dusnyeckKkoe BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTBIO YMCEHUA NPUMCHATb MATEMATUYCCKUC 3HAHUA B UHTEPECAX 3JOPOBOTO
u 0e30macHOTO 06pa3a JKU3HH, OTBCTCTBCHHOI'0O OTHOIICHHUA K CBOEMY 3I0POBBIO (3):[OpOBOC
IIUTAaHHUC, C6aJIaHCI/Ip0BaHHBII71 PCXKUM 3aHATHH U OTAbIXa, PETYJIApHAA (1)I/I3I/I‘IGCK8.5[ aKTI/IBHOCTL);
(I)I/ISI/ILICCKOFO COBCPHICHCTBOBAHUA, npu 3aHATHAX CHOpTI/IBHO'03I[0pOBI/ITeJIBHOI>'I
ACATCIBHOCTBIO.

TpynoBoe BocOUTaHUE:




TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIIOOHS; WHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIBHON EATENFHOCTH, CBS3aHHBIM C MAaTEMAaTHKON U €€ MPHIIOKEHHUSIMH,
YMEHHUEM COBEpIIATh OCO3HAHHBIN BBIOOD Oyaymieil mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IIJIaHbI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCcKOMYy OOpa3oBaHUIO U
camMo00pa30BaHUIO HA TPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 3a/1a4 MaTeMAaTHIECKON HAIIPABICHHOCTH.

DKOJOTHYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO SKOJIOTUYECKOH KYIbTYphl, MOHAMAHHEM BJIHSIHUS COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM
rJI00aTPHOTO  XapakTepa  AKOJIOTMUECKUX  MNpoOsieM; OpueHTalued Ha  I[pUMEHEHHeE
MaTeMaTHYECKUX 3HAHWM JJI pelleHus 3a7ad B 00JacTU OKpYXarollel cpelpl, MIaHWPOBAaHUS
ITOCTYIIKOB Y OLICHKH UX BO3MOKHBIX IIOCIIEICTBHAN JUIsl OKPYKAKOIIEH CpeJIbl.

lleHHOCTH HAYIHOI'O HO3HAHUS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHUYeCKON HayKu Kak cgepbl
YEJI0BEYECKOMN EATENIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJIS Pa3BUTHUS LIMBWIN3ALUY;
OBJIQJICHUEM SI3IKOM MAaTEMAaTHUKHU U MATEMATHYECKOM KyJIbTYpOH KaK CPEJACTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO M UCCIEN0BATENBCKYIO IEATEIbHOCTh UHINBUTyaJIbHO
U B TpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe Pe3y/IbTaThl OCBOCHHSI IIPOTPaMMBbI Y4eOHOTO mpeaMeTa «MaTeMaTHKa)
XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMUA HO3HABAM EIbHBIMU OeliCIEUSIMUL,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — Pe2YlsmUEHbIMU
oeticmeusamu.

1) Vuueepcanvuvie nosnasamenwuwle oeticmeus, obecneuusarom gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCo8 00yuaruwuxcs (0C8oeHUue Memooos NO3HAHUS OKPYICAIWe20 Mupd,

npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, yMeHuti pabomamso ¢ uHgopmayueli).

bas3oBrble jornueckne nefcTBUA:

BBISBJIATh U XapaKT€pPU30BaTh CYLIECTBEHHBIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOLIEHUH MeXAy MOHATUAMM; (QOPMYIUPOBATH OINpPENENEeHUs] MOHATUH; YCTaHABIUBATbh
CYIIECTBEHHBIN NMPU3HAK KIacCU(PHUKAIIMK, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUs, KpUTEPUHU
IIPOBOJAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpOBaTH U MPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

BBISBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHsS B (paKTax, TaHHBIX,
HAOJIOIEHUSAX M YTBEPXKACHUSAX; MpeasaraTb KPUTEPUH IS BBISBIECHUS 3aKOHOMEPHOCTEH WU
[IPOTUBOPEUN;



JeNaTh BBIBOABl C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHAYKTUBHBIX
YMO3aK/IIOUYEHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO JI0OKA3aTEIbCTBA MAaT€MaTUYECKUX YTBEPKIACHUH (IpsAMbIE U OT
IIPOTUBHOI0), BBICTPAaWBaTh aApPryMEHTALMIO, IPUBOAUTH IPUMEPbl U  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amgauM (CpaBHHMBATh HECKOJBKO BapHUaHTOB DPELICHHS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHLHO BBIZCIICHHBIX KPUTEPHUEB).

baz3oBhie Bccieg0BaTEIbCKIE ACHCTRBUS

WCII0JIb30BAaTh BOMPOCHI KAaK WCCIICOBATEILCKHA HWHCTPYMEHT TO3HAHHS;, (OPMYIUPOBATH
BOIPOCHI, (PUKCUpYIOIIHAE MPOTHBOPEUYHE, MPOOIEMy, yCTAaHABIMBATH HCKOMOE H JIAHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MIPOBOJIMTH CAMOCTOSTEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKIE TI0 YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOT0 OOBEKTa, SBJICHHS, IPOIECCA, BBISBICHUIO 3aBHCHMOCTEH
MEXy 00BEKTaMHU, SBJICHHUSIMH, MPOIECCAMU;

CaMOCTOSITSIIBHO  (hOPMYJTUPOBATH OOOOMIEHUS W BBIBOABI 1O pe3ybTaTaM IPOBEIEHHOTO
HaOJTIOJICHUS, HCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTD MOJTYYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
00001IEeHHI];

HpOl"HO?,I/IpOBaTb BO3MOXHOC paSBI/ITI/Ie Hpouecca, a TAaKXX€ BbBIABUTI'ATb Hpe}IHOHO)KeHI/IH 0 €10
pa3BI/ITI/II/I B HOBBLIX yCJ'IOBI/ISIX.

Pabora ¢ nadopmarmei:

BBISBJIATE JeQHUINUTH MH(GOpPMAIMH, JAHHBIX, HEOOXOMUMBIX UIsI OTBETAa HAa BOINPOC W IS
peleHs 3a/1a9H;

BBIOMPATh HH(POPMAITHIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3HPOBATh
Y MHTEPIPETUPOBATH HH(POPMAIHIO pa3IMYHBIX BUAOB U POPM MPEICTABICHHUS;
CTPYKTYpUPOBaTh WH(POPMAIIMIO, NPEACTABIATh €€ B padiMyHbIX (popMax, HMILTIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTEIILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKAMUGHBIE 0eliCmBUsl, 00ecneuusaiom coopmuposanHocms
COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

OO01eHue:

BOCIPUHMMAThH U (DOPMYITHPOBATH CYXJICHUS B COOTBETCTBHHU C YCIOBHSMH H LEISIMH OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI 110 X0y PELICHHUS 33]]aui, KOMMEHTUPOBATh MOJyYCHHBIH PE3yJIbTaT;
B X0J1¢ 00CY)KJICHUS 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOI TEMBI, TIPOOJIEMBI, pelIacMOit
3a/la4uM, BBHICKA3bIBATh WJCH, HAllEJICHHbIE HAa TMOUCK PEIICHUs; COTIOCTABISATh CBOM CYKICHHS C
CYXJCHUSIMH JPYTUX YYaCTHUKOB TUANOra, OOHApYKUBAaTh pa3jHuve M CXOJCTBO IMO3UIUIl; B
KOppeKTHOH opMe hopMyaHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;
MPEJICTaBIATh pPE3ylIbTaThl pPEIIeHUs 3a/adyd, OKCIEPUMEHTa, MHCCIeNOBaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (JOpMAaT BBHICTYIUICHHS C YIETOM 3aJa4 MPE3CHTAIMU U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyIHHYECTBO:

IIOHUMATDb U UCIIOJIB30BaTh NPCUMYILICCTBA KOMAaHJIHOM U I/IH,Z[I/IBI/I,[[yaJIBHOﬁ pa60TBI Ipu pCUICHUU
y‘Ie6HLIX 3aaav; IMPUHHUMATh MCJIb COBMECTHOM ACATCIIBHOCTHU, INJIAHUPOBATH OPraHU3aAIUIO



COBMECTHOM paboThl, paclpeaessiTh BHIbI PabOT, JOrOBAPHBATHCSA, OOCYKIATh IMPOIECC M
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTsl (00CYkIeHHsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbD»)
U MHbIE); BBIIOJHATH CBOIO YaCTh padOThI U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMHU WICHAMU
KOMaH/Ibl, OLIEHMBaTh KadyeCTBO CBOETO BKJIaga B OOMUH MPOAYKT MO KPUTEPHSIM,
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie pecynamuensle oeticmausi, 06ecneuugarom Qopmuposanue CMvlCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CaMoopraumn3anus:

COCTaBJIATh IUIaH, AJTOPUTM pEIICHUs 3aJaud, BbIOMpaTh CIOCOO pelieHHs] ¢ y4ETOM
HUMEIOILIUXCA PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTpOJIb:

BJIAJACTh HaBbIKaMU MO3HaBaTEeILHON pe(i)ﬂeKCI/II/I KaK OCO3HaHHA COBCpIIACMBIX }IeﬁCTBI/Iﬁ u
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAJAETh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipoliecca 1 pe3yibTaTa pelleHnss MaTeMaTHYeCKON 3a1auH;

OpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH ITPU PCIICHUHN 3aa4l, BHOCUTH KOPPCKTUBEI
B JCATCIBHOCTbE Ha OCHOBE HOBBIX O6CTO$[TGJ'H)CTB, JaHHBbIX, HafIJIQHHBIX OHII/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUAM, OOBSACHATh MIPUUYMHBI JOCTHKEHHS WIN
HEIOCTHXKEHHS PE3yJIbTaTOB AEATEIIbHOCTH, HAXOIUTh OLIUOKY, AaBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

11 KJIACC

Yuciaa 1 BLIYUCIECHUSA

OHepI/IpOBaTB MOHATUAMHU: HATYPAJIBHOC, MNCJIOC HYUCIO; HUCIHOJB30BaATh MPHU3HAKU
ACIIMMOCTH LEJIbIX YHUCCII, PA3JIOKCHUEC YU CJIa Ha ITPOCTBIC MHOXKXUTCIIN IJIs1 pCIICHUA 3a/1a4.

OHepI/IpOBaTB MOHATHUCM: CTCIICHDb C PAalMOHAJIbHBIM IIOKAa3aTCJICM.

OHepI/IpOBaTB NOHATHUAMMU J'IOFapI/I(bM quciia, J€CATUYHBIC U HATYPAJIbHBIC HOFapH(bMLI.

YpaBHeHHUS H HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHM s INpeoOpa3oBaHMsA  BBIPAXKEHHUI; ONEepUpOBaTh
MOHATHAMM: NI0Ka3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX
ypaBHEHUI U HEPABEHCTB.



BeimonHaTe npeoOpa3oBaHMs BBIPAXKECHHUH, COACPIKAIIMX JOrapu(Mbl; OIEPHUPOBATH
MOHATUSAMH: JIOTapU(MHUUECKOE YypaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIC THUIIBI
norapu(pMUYECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts pemienus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YpPaBHEHUU U €€ pelIeHUE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM M1 PEIICHUS IIPAKTUYECKUX 3a/1a4.

Haxonute penieHus npocTeHIINX CUCTEM U COBOKYIIHOCTEW pallMOHAIBHBIX YPaBHEHHU U
HEPABECHCTB.

MonenpoBaTh peajbHblE CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBI 110 YCIIOBUIO 33Jauy, UCCIIEA0BATh NOCTPOCHHBIE MOJEIH C
HCI0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MNOHATUSAMU: Nepuoanyeckass (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMY, TOYKK SKCTpeMyMa (DYHKIUH, HauOoJblllee M HaUMEHblIee 3HadeHHs (PyHKIMH Ha
IIPOMEXYTKE; UCTIOIb30BaTh UX IJIs UCCIe10BaHUs QYHKIMH, 3alaHHON rpa(uKoM.

OnepupoBaTh  NOHATHSMH:  rpaduKH  TIOKA3aTEeIbHOW,  JorapuMUYECKOH U
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTHU U HCIIOJIb30BATh

JUIS pellieHUs YpaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKU JIMHEHHBIX ypaBHEHUN U
UCIO0JIb30BATh UX VIS PEIICHUS CUCTEMbI JIMHEHHBIX YPAaBHEHHIA.

Ucnonb3oBate rpadguku QyHKIUN U1 HCCIEAOBAHUS TMPOIECCOB M 3aBUCUMOCTEH W3
JIPYrUx y4eOHbIX AUCLUILIUH.

Hagana MmaTeMaTHY€CKOr0 aHAJIH3a

OHepI/IpOBaTB MNOHATHAMM: HCIIPCPbIBHAA q)YHKHI/IH; IIPpOU3BOJHAA Q)YHKHI/II/I; HCIIOJIB30BaTh
reOMeTpI/I‘{CCKI/Iﬁ u (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HpOH3B0,I[HOI>i AT peIICHUA 3a/1a4.

Haxonuth mpou3BOAHBIE SIEMEHTAPHBIX (PYHKIUW, BBIYUCISTH MPOU3BOJHBIE CYMMBI,
MPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MMPOU3BOAHYIKO JIsI HUCCICHOBAHUA (I)YHKI_H/II/I Ha MOHOTOHHOCTh H
OKCTPEMYMBI, IPUMCHATH PE3YJIbTAThI UCCIICAOBAHN K IIOCTPOCHUTIO Fpa(bI/IKOB.

Hcnons30BaTh MPOU3BOAHYIO UIA HAXOXACHHA HAWITYUHICTO PCHICHUA B MPUKIIAJHBIX, B
TOM YHUCJIC CONUAJIBHO-3KOHOMHNYCCKHX, 3aJadax.



OnepupoBaTh MOHATHAMHU: NEPBOOOpa3Has W MHTETPAT;, MOHHUMATh T'€OMETPHUCCKHH H
(bu3nvecKuii CMBICI HHTErpaa.

HaxonuTh mepBooOpa3Hbie 3IeMEHTApHBIX (QYHKIHUN; BBIYUCISATh UHTErpa 10 (Gopmylie
Herorona—JleitOuuna.

Pemate IMPUKJIAAHBIC 3aJja4Yi, B TOM YHUCJIC CONMAJIbHO-3KOHOMHUYCCKOTO U ¢)H3H‘-IGCKOFO
XapakTepa, CpeaACTBAMH MATEMATHYCCKOT'O aHaIMn3a.

OnepupoBath MOHATHIME: [IUJIUHAPUICCKAS TOBEPXHOCTh, 00Pa3yIOIIUe MIITHHIPUICCKON
MMOBEPXHOCTH; IWJIMHIP;, KOHUYECKAsl MOBEPXHOCTh, OOpa3yroniue KOHHYECKOH MOBEPXHOCTH,
KOHYC; c(hepruecKas IOBEpXHOCTb.

Pacno3naBate Tena Bpamienus (IMJIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI TIOJIYUSHHUSI TEJT BPAI[CHUS.

KnaccudumupoBaTs B3anMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBONW CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CII0M, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJIOS; IIAPOBOUM CEKTOP.

Brruucnsate 00bEMBI M TUIOIIAAN TIOBEPXHOCTEHW TENl BPAIICHUs, TEOMETPHUECKUX TEN C
MpUMEHEHHEM (OpMYIIL.

OnepupoBaTh MOHATHUSMHU: MHOTOIPAHHUK, BIHMCAaHHBIA B cdepy M OMHMCAHHBIN OKOJIO
cdepsl; cepa, BUcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BrraucisaTe COOTHOMICHUS MEXAY TUIOMIAIMU TTOBEPXHOCTEN U 00BEMaMH MOJOOHBIX TEJ.

N300paxkaTte u3ydaemble (QUIypbl OT PYKH U C NPUMEHEHHEM MPOCTHIX YEPTEMKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) TIOCKUE YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX GUTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEYECHHUsI T€J BPAILICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QPUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BEINoaHATE AEUCTBUS CIOKECHUS BCKTOPOB, BBIYUTAHU BCKTOPOB U YMHOKCHH BEKTOPA HA
YHucCiio, O6’LHCH5{TB, KaKHMH CBOMCTBaMH OHHU O6J'IaI[aIOT.

HpI/IMeHHTB IpaBHJIO TapaJuICJICIIUuIICaa.
OHepI/IpOBaTB MNOHATUAMU: IACKAPTOBBI KOOPAWHATBI B TIPOCTPAHCTBC, BCEKTOP, MOIAYJIb
BCKTOpA, PABCHCTBO BCKTOPOB, KOOPJAWHATBI BCKTOPA, YroJ MCKAY BCKTOpaMH, CKaJIAPHOC

MMPOU3BCIACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMILUIAHAPHBIC BEKTOPLI.

Haxoauts CYMMY BCKTOPOB H MPOU3BCACHUC BCKTOPA HA YMUCIIO, YI'OJI MCKAY BCKTOpPAMHU,
CKaJIIPpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP MO ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.



3al[aBaTB IIJIOCKOCTh YPAaBHCHHUECM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT.

[IpumensTe reoMerpuyeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX — 3aad,
IIPEIIOJIAraloIMX HECKOJIbKO IIaroB PELIEHUs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SBHOUI

dopme.

Pemate HpOCTCﬁMHC reoOMETPpHUICCKUC 3aJa4 Ha MPUMCHCHHUEC BCKTOPHO-KOOPAUHATHOI'O
METOoAa.

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUN U HaxX0XIACHHUC
IrCOMETPHUUICCKUX BCIIMYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA M3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3aj1a4.

[IpuMeHATh mpoCTEHIIME MPOTPaMMHBIE CPEACTBA M JIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PEUICHUH CTEPEOMETPUUECKUX 3a/1a4.

HpI/IBOI[I/ITB MNpUMEPBl MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IMpUpOAEC W IKU3HU,
pacCrmo3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE.

[IpuMeHATh MONMy4YEeHHBIE 3HAHWSA HA NPAKTHKE: AHAJIU3UPOBATH PEATbHBIE CUTYallMH M
MIPUMEHATh  W3y4YEHHBIE IOHATHS B  IIpOllecC€ IIOMCKA  PEHIeHUS  MaTeMaTU4YeCKU
chopMynupOBaHHON MpOOIEMBbl, MOJEIUPOBATh pPEAJbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIEA0BaTh MOCTPOECHHBIE MOJENIN C MCHOJIb30BAHMEM TIE€OMETPHUYECKHX IMOHATHU M TEOpEM,
anmnapara anreopsl; pelarb IpakTHYeCKUe 3aaul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUYECKUX
BEJINYUH.

TemaTnueckoe MJIaHUPOBaHUE MO MaTteMaTuke 11 kiace

No HaumeHnoBaHue paznenos u VYueOHbIC Yachl KonTtposnbHbie

paszena | Tem paboThI

U TeM

1 IToBTOpEHUE 7 1

2 Crenenu u kopau. Ctenennsie | 17 1
byHKIIH

3 Metoa KoOpAMHAT B 15 1
IIPOCTPaHCTBE. [|Br>KeHUs

4 [Toka3zatenbHas u 32 2
norapupmMudeckas QyHKIUU

5 [unuaap. Konyc. Ilap. 18 1

6 [TepBoOOpa3Has U MHTETPAI 9 1

7 OO0BeMbI TE 22 2

8 DJIeMEHThI MaTeMaTHYCCKON 26 1

CTaTUCTUKHU, KOMOUHATOPUKH U
TEOPUHU BEPOSITHOCTEN

9 VpaBHEHHsT U HEPABEHCTBA. 20 1
Cucrembl ypaBHEHHUU U




HEPABEHCTB

10 O6o0maroree MOBTOPEHHUE 11 1
Kypca ajreOopbl 1 Havasa
aganu3a 10-11 knaccoB
1 Oo0o061aromniee MOBTOPEHUE 12
Kkypca reometpun 10-11
KJIaCCOB
12 O6o01mIaroIIee MOBTOPEHNE 15
204 11
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