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1. HammeHoBaHue y4eOHOI0 NMpeaMeTa

Maremaruka (yriayOJaeHHBIN ypOBEHB)

2. MecTo y4eOHOT0 MpeMeTa B CTPYKTYype 00pa3oBaTeibHONH NMPOrpaMMbl

VY4eOHbIN TmpeaMeT BXOAUT B 0a30BYIO 4acTh NMPEIMETHOH obOiactu «Martemartuka u
nHpopMaTrukay o0Opa30BaTEILHON MPOrpaMMbl CpelHero odmero obpazoBaHus. B yueOHOM
rutane Jlunest Ha OCBOCHHE TIPOrpaMMBI IO MaTeMaTHKE Ha YIiyOJieHHOM ypoBHe oTBenieHo 408
yacoB: 204 gaca B 10 knacce (6 yacoB B Heznento) u 204 yaca B 11 kiacce (6 yacoB B HEECIIO).

3. [lnanupyemblie pe3ybTaThI 00yUeHHUsI 10 y4eOHOMY NpeaMeTy

B pesynbTaTe ocBoeHUs1 yueOHOTO mpeameTa MaremaTuka 00y4YarOIIMMUCS
JTOJDKHBI ~ OBITHh ~ JOCTHTHYTBI ~ PE3YJIBTATHI, OIpeAeseHHbIe (emepaabHbIM
rOCyJIapCTBEHHBIM CTAaHJAPTOM CPEIHETO 00Iero 00pa3oBaHUS:

JInuHOCTHBIE pe3y/IbTaThl.

I'paxxnanckoe BocnuTaHue: CHOPMHUPOBAHHOCTH TIPAXIAHCKOW  MO3UIIUHA
oOydJaroiierocsi Kak akTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHUMCKOIro OOIlecTBa,
MPEACTAaBJICHUEM O MAaTEeMaTHYECKHUX OCHOBaxX (YHKIIMOHUPOBAHHUS Pa3IUIHBIX
CTPYKTYP, SIBJICHUH, IPOLIEAYP I'PaXAaHCKOTO 00I11ecTBa (BBIOOPHI, OMIPOCHI U Mp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMHA UHCTUTYTaMHU B COOTBETCTBHUH C UX
byHKIUAMU 1 HA3HAUYEHUEM .

IHaTpuoruyeckoe BOCIIUTAHHUE: chopMUpPOBAHHOCTH poccuirickon
rpa>kIaHCKON MJAEHTUYHOCTH, YBA)KECHUsI K MPOLUIOMY M HACTOSLIEMY POCCHUICKOM
MaTeMaTHUKH, I1IEHHOCTHBIM  OTHOLIEHWEM K  JOCTHIXKEHHUSIM  POCCHHCKHX
MAaTEMAaTUKOB W POCCHUHMCKOM MAaTEMaTHUECKOW MIKOJbI, K HMCHOJB30BAHUIO DTHUX
JIOCTUKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUX, c(pepax IKOHOMUKH .
JlyXOBHO-HPABCTBEHHOI0 BOCIHUTAHMUA: OCO3HAHMEM JyXOBHBIX LIEHHOCTEU
poccuiickoro Hapojaa; c(pOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, 3THYECKOI'O
IIOBEJEHHUS, CBS3aHHOIO C MNPAKTUYECKMM HNPUMEHEHHEM OCTH)KEHUN HAyKH U
JIeSITEIbHOCTBIO  yUCHOI'0; OCO3HAaHHMEM JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYHUBOTO Oy IyIIETO .

JcTeTHYecKoe BOCIUTAHUE: DCTETUUECKUM OTHOIIEHHWEM K MHpPY, BKIIIOYas
3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJad, pEIIeHUH,
paccy’XJIeHUH; BOCIIPUMMYHUBOCTHIO K MAaTEMAaTHYECKUM acHeKTaM pa3InuyHbIX
BHJOB UCKYCCTBA .

duszuueckoe BOCIIUTAHHUE: c(OpMHUPOBAHHOCTH YMEHUS OPUMEHSTh
MaTeMaTH4ecKHe 3HaHUs B MHTEpecax 3J0pOBOr0 M Oe30ImacHOro oOpas3a KU3HHU,
OTBETCTBEHHOIO OTHOIIEHHUSI K CBOEMY 3J/I0POBbIO  (30pOBOE€ IIMTaHHE,
cOaaHCHUPOBAHHBIM PEXUM 3aHSITUH U OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTB); (PU3UUECKOTr0 COBEPIICHCTBOBAHUS, NOPHU 3aHATHUSX CIIOPTUBHO-
03/10POBUTEJILHOMN N€ATEIBHOCTBIO .

TpyaoBoe BoOcCIIMTaHMe: TOTOBHOCTBIO K TpPyJdy, OCO3HAaHUEM II€EHHOCTH
TPyZOdaOOusi;  HMHTEpEeCcOM K  pa3audyHbiM  cpepam  npodecCHOHATBHOM



NeSITEILHOCTH, CBSI3aHHBIM C MaTEeMaTUKONW M ¢ NPWIOKEHUSIMH, YMEHHEM
coBeplIaTh OCO3HAHHBIM BBIOOpP Oyaymiel mnpodeccun U pearn30BBIBATH
cOOCTBEHHBIE JKM3HCHHBIC IUIAHBI; TOTOBHOCTBIO M  CHOCOOHOCTBIO K
MaTeMaTU4YeCKOMY OOpa3oBaHHMIO M CcaMOOOpa30BaHUIO Ha TPOTSKEHUH BCEU
J)KU3HHU; TOTOBHOCTHIO K AKTHMBHOMY YYacCTHIO B PEHICHHUH IPAKTHUYECKHUX 3aaad
MaTeMaTUYeCKON HapaBJICHHOCTH.

IKOJI0ruYecKoe BOCHUTaHME: CHOPMHUPOBAHHOCTH IKOJOTHUYECKON KYJIBbTYPHI,
MOHUMAHWUEM BIIMSHHUS COLMAIILHOOKOHOMUYECKUX IIPOILIECCOB HAa COCTOSIHUE
IIPUPOJHON H COUMAIBHOW CpeIbl, OCO3HAaHHWEM TIJIOOAJILHOTO XapakTepa
AKOJIOTHUYECKUX TPOOJIEM; OpHUEHTAIlME Ha TIPUMESHCHUE MaTEMAaTUUYCCKUX 3HAHUHN
JUTSL PEIICHUS 3a/1a4d B 00JIAaCTH OKPY>KaroIIeH Cpeabl, INTaHUPOBAHUS MTOCTYIKOB U
OLICHKHU MX BO3MOYKHBIX MOCJICJICTBUI JIJIsI OKPY KAFOIICH CPEIbI.

IlenHocTH  HAYYHOrO0 MO3HAHUA: CHOPMHUPOBAHHOCTH  MHMPOBO33PCHUS,
COOTBETCTBYIOIIETO CO BPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHM M OOIICCTBECHHOM
MIPaKTUKH, ITOHUMaHWEM MaTEeMaTHYeCKOWl HayKu KaK cdepbl 4YelnoBEYECKOM
JIESTSIILHOCTH, ITAIIOB €¢ Pa3BUTHS M 3HAYUMOCTH JJIsI PAa3BUTHS ITUBUIN3AINH;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH U MaTEMaTHYECKOW KYJIBTYpPOU KaK CPEJICTBOM
IMO3HAHUsI MUPA; TOTOBHOCTBIO OCYIIECTBISATH IPOSKTHYIO M MCCIJICIOBATEIIBCKYIO
NIeSTeIILHOCTh MHAVBHUAYAIBHO U B TPYIIIE.

MertanpeamMeTHble pe3yabTaThl

Yuueepcanivnvie noznasamenvuvlie Oeucmeus:

Bba3oBbie Joru4eckKue NelcCTBUSA: BBISIBJISITHh u XapakTepHu30BaTh
CYLISCTBEHHbIE IIPU3HAKM MaTeMaTUYECKUX OOBEKTOB, IMOHSITUH, OTHOIICHUM
MEXAY TOHATHUSIMH;, (QOPMYIHPOBATH OIPEIACICHUS TMOHSITHI, YyCTaHABINBATH
CYLISCTBEHHBIH TIpU3HAK KjlacCHU(PUKAIIUHU, OCHOBAHUS MJisi O0O0O0OIIeHUus u
CpaBHEHUSI, KPUTECPUU IIPOBOJUMOTO aHAIN3a; BOCHPHHUMATH, (OPMYIHPOBATH
1 npeoOpa3oBhIBATh CYKACHUSI: YTBEPAUTEIbHbIE U OTpULATEJILHbIE, €AUHUYHBIEC,
YacTHbIE U OOIIME; YCIOBHBIC, 6 BBIABISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M UM OpoTHUBOpeuuss B  dakTax, [HJaHHBIX, HaAOIIOACHUSIX U
YTBEPXKJCHUSIX; MpeajiaraTb KPUTEPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH o
OpPOTUBOPEYUN; JiedaTh BBIBOJABI C  HCHOOJb30BAHHMEM  3aKOHOB  JIOTHUKH,
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKJIIOUYEHUN, YMO3aKIIOUEHUN MO aHAJIOTHH;
OPOBOAUTH CAaMOCTOSITEJIBHO JIOKAa3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKIACHUUN
(OpsiMbI€ ¥ OT TIPOTHUBHOTO), BBICTPAWBATh apryMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXXJCHHSI U BBIBOJBI; BBIOHUPATH
CIIOCO0 pelleHust yuyeOHOI 3agauu (CpaBHUBATh HECKOJBKO BapHaHTOB pEIIEHUS,
BBIOMpaTh HauOoJee TMOAXOISIMIUN C YYETOM CaMOCTOSTEIbHO BBIAECJIEHHBIX
KPUTEPHUEB).

Bba3zoBble mccieaoBaTe/IbCKHE JAEWCTBHMSI: HCIIOJIb30BaTh  BOIPOCHl  Kak
HUCCJIEIOBATEJIbCKUN  HMHCTPYMEHT  NO3HaHUs;  (QopMyJMpoBaTh  BOIIPOCHI,
(ukcupyroime npoTuBopedne, IMpodieMy, yCTaHaBIMBaTh HWCKOMOE W JIaHHOE,
(opmupoBaTh rurnoTe3ly, apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHHE; MPOBOJIUTH
CaMOCTOSITEIbHO CILIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIIEeJIOBAaHUE o
YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOTro OOBEeKTa, SIBJICHUs, IIpollecca,
BBISIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SBICHHUSIMH, MOPOILIECCaAMU;
CaMOCTOSTENbHO (popMyIHMpoBaTh OOOOIIEHUSI W BBIBOABI MO pe3yJibTaTam
OpPOBEACHHOTO  HAOMIOACHUS, HCCJIEJIOBaHHs, OICHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX pe3yJIbTaTOB, BHIBOJOB U OOOOIIEHMI; MPOrHO3UPOBATH BO3MOYXKHOE
pa3BUTHE NpOLECcCa, a TAKXKE BBIABUTaTh MPEAIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCJIOBHUSIX .

PaGora ¢ wuHpopMmanmei: BBUIBISATE AedUIUTHI HHPOpPMAUHU, OaHHBIX,



HEOOXOQUMBIX JUIsi OTBETa Ha BOIPOC M JJIs pElIeHUs 3aJadyd BbIOUpPATh
UH(POPMALIHIO u3 WCTOYHUKOB pa3IMYHBIX TUIOB, aHaJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh M HHTEPHNPETUPOBATH HH(MOPMALMIO pa3jIUYHBIX BHIOB H
dbopm mipencraBiieHUs; CTPYKTYypHUpOBaTh HHGPOPMAIUIO, IIPEJICTABISITH €€ B
pa3inuuHbIX ¢dopMax, WUIIOCTPUPOBATh TI'padUUECKH; OLIEHHBATh HAJICKHOCTH
nH(OpPMAITUH TTO0 CAMOCTOATEIIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
Yuueepcanvnvie kommynukamuenuvle oetucmeus

OO0OmieHnue: BOCOpUHUMATHL W (POPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHUH C
YCJIOBUSAMH M LEJISIMU OOILEHUS; SICHO, TOYHO, I'PAMOTHO BBIpA)KaThb CBOIO TOUKY
3p€HHUsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs I10 XOJy PEIICHUS
3a7a41d, KOMMEHTUPOBATh IIOJyUYEHHbIH pe3yJibTaT; B XOA€ OOCYXXJI€HUs 3a/laBaTh
BONPOCHI II0 CYHIECTBY OOCYXXJIaeMOW TeMbI, MpOOJIeMbl, pelIaeMoM 3ajayu,
BBICKA3bIBaTh MJICH, HAIICJICHHbIE Ha M[OMUCK PEIIEHUs; COIMNOCTABIATH CBOU
CYXJICHUS C CYXIACHHUSIMHU APYTUX YYaCTHHUKOB JUAJIOTa, OOHAPY>KHUBATh pa3IMuHUe
U CXOJCTBO IMO3ULMN; B KOPPEKTHOH (dopme (hopMysImpoBaTh pa3zHOIJacus, CBOU
BO3paXKCHUS; MPEACTABISATH PE3yJbTaThl pPEILICHUs 3aJlayd, >SKCOECPHUMEHTA,
HCCIEAOBAaHMUs, IPOEKTAa; CaMOCTOATEIbHO BBIOMpaTh (opMaT BBICTYIUJIEHUS C
YYETOM 3a7a4 NPEe3eHTAIMH U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHM4YecTBO: TIOHUMATh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAJILHOW pa0OThl TIpU pEHICHWU YYEeOHBIX 3aJad; NPUHUMATH [edb
COBMECTHOM J1€ATEJIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO COBMECTHOW padoOTHI,
pactipenesisitTe BUABI paboT, JOTOBAapUBATBHCSA, OOCYXJATh IIPOLIECC U PE3yJIbTaT
paboThl; 0000IIaTP MHEHHUSI HECKOJbKHX JII0JeH; ydacTBOBaTh B TI'PYIIOBBIX
dbopmax pabotel (0OCYXKJIeHUsI, OOMEH MHEHUI, «MO3TOBBIC HITYPMBD» H HHBIC);
BBIINOJIHATH CBOIO 4acTh pabOThl MU KOOPJAMHUPOBATH CBOU JICHCTBHUS C JIPYrUMHU
WICHAMH KOMaHJbI; OLIEHUBATh KAa4eCTBO CBOEro BKJIaJa B OOIIMU IPOIYKT I1O
KpUTEepUsIM, cHOPMYJIMPOBAHHBIM YYaCTHUKAMM B3aUMOJICHCTBUS.
Yuueepcanvnwie pecynamuenvie oeiicmeus

CamoopraHmsanMsi: COCTaBJISITh IUUIAaH, aJTOPUTM pELISHUs 3ajlauyM, BBIOHUpATh
Ccrtoco0 peIIeHUs C YUYETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMeHTHPOBaTh M KOPPEKTHPOBATh BapHAaHTHl PEIIEHUN C Y4YE€TOM HOBOH
UH(pOpMALINH.

CaMOKOHTPOJIb. BJIQJeTh HaBbIKaMHU MO3HABaTEJILHOW  pedJeKCUuHu  Kak
OCO3HAHUSI COBEpIIAEMBbIX ACHCTBHU W  MBICIUTEIBHBIX MPOIECCOB, WX
pe3yJIbTaTOB; BJIAJIETh CcHOcOo0aMU CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoliecca H
pe3yJibTaTa pelIieHus] MaTEeMaTHYEeCKOM 3a/1auu; NMPeABUACTh TPYIIHOCTH, KOTOPHIS
MOT'YT BO3HUKHYTbH IIPU pPELICHUHU 33aJa4Ul, BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTH
Ha OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYJHOCTEN; OLIEHUBATh COOTBETCTBHE pe3yJjibTaTa II€JIM U YCJIOBUSM, OOBACHATH
MPUYHUHBI JOCTHKCHUS WM HEOOCTHIKEHUST PE3yJIbTATOB JIEATEIbHOCTH, HAXOAUTh
omMOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

IIpenmerHbie pe3yabTaThl

10 kaacc

Yucna u éviuucienusn

CBOOOIHO oOmepupoBaTh MNOHATHUSIMH: palMOHAJIBHOE YHCIO, OEeCKOHeYHas
nepuoanydeckas llp06b, IIPOLCHTHI; HUppalroOHaJIbHOC YUCJIIO0, MHOX>KECTBa
panMOHAIBHBIX U JIEUCTBUTEIBHBIX YUCEI; MOAYJb JEUCTBUTEIHHOIO YHUCIIA.
I[IpumensTH 1poOU M MPOLEHTHI JJISl pEIIeHUs] MPUKIIaAHbIX 3a- Ja4 U3 pa3IMdHbIX
oTpacJiell 3HaHUM U peaIbHON KU3HU.

I[IpumMeHATr DPUOTMKCHHBIC BBIYHCICHUS, IpaBUIa OKPYIJICHUS, TNPUKUAKY U
OLIEHKY pe3ynbpTara BBIYHCJICHU.



CBOOOZIHO ONEpUPOBATH MOHSITHEM: CTENIEHB C LIE€JIbIM ITI0Ka3aTeJIeM; UCIIOJIb30BaTh

NOAXOIIIYIO (OPMY 3aMMCHU ICHCTBUTEIbHBIX YUCE TSI PEILICHUS TIPAaKTUYECKUX

3a71a4 U NIPEeACTaBIEHUS JaHHbBIX.

CB006OAHO OTIEpUpPOBATh NOHITUEM: apU(PMETHISCKUIT KOPEHb HATYypPaJbHOW CTEIICHHU.
CB0060OAHO OTIEpUPOBATH NOHITUEM: CTEIICHD C PAIIMOHAIBHBIMIIOKA3aTEIIEM.

CB00OOAHO omepupoBaTh MOHATUAMU: JIOTapU(PM yHcia; JeCATUYHbIE U HAaTypaJIbHbIC

siorapuQmsl.

CBoOOIHO omepupoBaTh MOHITUSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOTO
apryMeHTa.

OnepupoBaTh IOHSATUAMHU: APKCHUHYC, apKKOCHHYC UM apKTAaHI€HC YMCIOBOTO
apryMmeHTa.

Ypasenenus u nepasencmea

CBOOOHO omepupoBaTh IMOHATHUSIMM: TOXIECTBO, YypPaBHEHHE, HEPABEHCTBO,
paBHOCHUJIBHBIE YPAaBHEHHUSI U YPaBHEHUS-CJIEACTBUS; PAaBHOCUIIbHbIE HEPABEHCTBA.
[IpuMeHsTh pa3IMyHble METOAbl PELICHUS PallMOHAJIbHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHHUIT; IPUMEHSITh METOJ] UHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB.

CBoOOHO oOmNepUpoOBaTH MOHATHUSAMH: MHOTOYIEH OT OJHOW II€EpEeMEHHOM;

MHOTOWJIEH C ULeJbIMA KO3(p@ULIHUEeHTaMH, KOPHM MHOI'OYWICHA; IIPUMEHSThH
JICJICHUE MHOTIOYJIEeHa Ha MHOIOWIEH C OCTaTKoM, Teopemy be3dy u tTeopemy
Buera nist pemieHust 3anad.
CB0OOOIHO OmepUpoOBaTh IOHITHUSIMU: CHUCTEMa JIMHEHHBIX ypaBHEHHUM, MaTpula,
onpe/ieyiuTeNb MaTpullbl 2 X 2 W ero reoMeTpUYEeCKUMM CMBICI; HWCIOJb30BaTh
CBOMCTBA ompeneaurens 2 X 2 1Ajsi BBIUMCIEHHUST €ro 3Ha4d€HWs, NPUMEHATH
ONpPENCIIUTENN Ul PELICHUS CHUCTEMbl JIMHEHWHBIX YPAaBHEHMU; MOJIEIMPOBATH
peajibHbl€ CUTyallUHd C MOMOIIbIO CHUCTEMBbI JIMHEHMHBIX YpPaBHEHUM, HMCCIIEI0BATh
IIOCTPOECHHBIE MOJICJIA C ITIOMOIIBIO MaTpUL] U ONpEACIINTENeH, NHTEPIPETUPOBATH
MOJIy4YE€HHBIN pe3yJibTaT.

Hcronp30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSIMU TSI TPeoOpa3oBaHUs BBIPAKECHUIA.
BreinonHsaTe 1peoOpa3oBaHUsT YHUCIOBBIX BBIPAXXEHUH, COAEpXAIMX CTENEHU C
palMoHaJIbHBIM MOKa3aTeJIEM.

Hcnons3oBaTek cBoicTBa JorapudmMoB Uil MNpeoOpa3oBaHUsl J1Orapu(pMUUECKUX
BBIPAKECHUI.

CBOOOIHO omnepUpoBaTh IOHATUSIMU: HppaAlMOHAIbHBIE, MOKa3aTEeJbHbIE U
JorapuMHUUEcKre YpPaBHEHUS; HAXOUTh UX PELISHUs C TIOMOIIBIO PABHOCHUIIBHBIX
IIEPEXO0I0B UJIM OCYLIECTBIISIAIIPOBEPKY KOPHEH.

[IpuMeHsITH OCHOBHBIE TpPUTOHOMETpUYECKHE (opMyabl JiId IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUH.

CB0OOJIHO oOmEepupOBaTh MOHSITUEM: TPUTOHOMETPUYECKOE YpaBHEHHE; MPHUMEHSTH
HeoOXoaumble (POpMybl Uil PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
YPaBHEHUMU.

MopaenupoBaTh peajibHbI€ CUTyallUU Ha sI3bIKE ajireOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA MO YCJIOBHUIO 3aJa4H, UCCIEN0BATh IOCTPOEHHBIE MOAEIH
C UCTIOJIb30BAaHHEM anmnapaTaaireopsl.

Dyukyuu u pagpuxu

CBOOOIHO oOmnepupoBaTh IMOHATUAMHU: (QPYHKIHS, CHOCOOBI 3adaHus (QYHKIHUU;
B3aMMHO oOOpaTHble (GYHKIUM, KOMMOO3UIUSA (yHKIU; rpaduk (QyHKINM;
BBITIOJIHSITH DJIEMEHTApHbIE TIpeoOpa3zoBaHus rpa@uKoB QyHKIIUN.

CBOOOIHO oONEepUPOBATH MNOHATHUAMHU: OOJIAaCTh OIPEACIIEHUSI W MHO>XKECTBO
3Ha4YeHU QYHKIHUU, HyJIU PYHKIIUH, TIPOMEXYTKHA 3HAKOIOCTOSTHCTBA.

CBo0OOIHO OIIEpUPOBATH MMOHSITUSIMHU YETHEIE u HEe4YE€THBIE byHskIHN,



nepuogudeckue (PyHKIHH, IPOMEXKYTKH MOHOTOHHOCTH (DYHKILIMH, MAKCUMYMBbI U
MUHUMYMBI (YHKIIUM, HaWOOJIbIIee M HaWMEHbIlee 3HaueHue (YHKIUU Ha
POMEXYTKE.
CB0O0OOIHO oOmEepUpPOBATH IOHITHUSIMU: CTEIIEHHass (YHKIHUS C HaTypaJdbHBIM U
LIeJIbIM II0Ka3aTesjleM, Ipauk cTeneHHOW (YHKIHUM C HaTypajJbHBIM U 1LIEJIbIM
rokasarejieM; rpauk KOpHs N-Oil cTeNeHM KakK (PYHKUMH OOpaTHON CTEIEHHU C
HaTypajlbHBIM ITOKa3aTEJIEM.
OnepupoBaTh MNOHSATUAMM: JIMHEHHAs, KBaJpaTU4Hass W JPOOHO-JIMHEHHAas
(yHKIIMH; BBITTOJTHATH SJIEMEHTAPHOE HCCIIEIOBAHUE U MOCTPOCHUE UX I'PaUKOB.
CBoOOAHO oOIlepUpOBaTh IMOHATHUSIMH: TNOKa3zaTeldbHass U Jorapupmuyeckas
(GyHKUIMH, UX CBOMCTBaA U I'padHUKH; HCIIOJIb30BaTh UX I'padUKU Ui peLICHUs
YPaBHCHUU.
CBoOOHO OIIEpUPOBATH MOHSITUSIMU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
oIpe/ieJIeHne TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTA.
Hcnonp3oBathk rpaduku pyHKIHN U1 UCCIIEIOBAaHUS POLIECCOB U 3aBUCUMOCTEN
Ipyd pelIeHUH 3a7a4d W3 JPYrux Yy4deOHbIX IPEIMETOB U pealbHON KU3HU;
BBIpaXkaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIY BEJIMYHHAMH.
Hauana mamemamuueckozo ananusa
CB0OOOIHO onepupoBaTh HOHATUAMH: apudMeTHUecKass U TIeoMeTphuYecKas
Iporpeccusi, 0ECKOHEYHO yOBIBaroIIasi reOMeTpUYeCcKas IMPOrpeCcCHsi; JIMHEHHBIN 1
SKCHOHEHIMAJIBHBIA POCT, (popMyJia CIOKHBIX MPOLEHTOB; UMEThH MPECTABJICHUE O
KOHCTaHTeE e.
Hcrnonp30BaTh NpOTpecCud AJIsl PEIISHUS peajibHbIX 3a/lad MPUKJIATHOTO XapaKkTepa.
CBO0OOIHO OmnepUpPOBATH IOHITHUSIMHU: IMOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHUS
IOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE I10CJIEOBATEIILHOCTH;
IIOHUMAaTh OCHOBBI 3apOXKICHHS MaTEeMaTHUYECKOrO aHajiu3a KaK aHajhu3a
OECKOHEYHO MaJlbIX.
CB0O0OOIHO OoIepUpOBaTh HOHATUSMH: HEINpPEpPBhIBHbIE (PYHKIMHU; TOYKU pa3pbiBa
rpaduka QyHKIIUU; aCUMIITOTHI rpadrka PyHKIIUH.
CBOOOHO omepupoBaTh MNOHATUEM: (QYHKLMS, HEOpepbIBHAsA Ha OTPE3KE;
MPHUMEHSTh CBOMCTBA HENPEPBIBHBIX (PYHKIWIT 111 pellIeHus 3a7a4.
CB0OOOZIHO omepUpoBaTh MOHATUSIMH: II€pPBasi U BTOpasi NPOU3BOJHBIE (YHKIIMH,
KacaTreiabHas K rpaguky QyHKIIMH.
Beruucisate Npou3BOJHBIE CYMMBI, TPOU3BEIEHUSI, YACTHOIO ¥ KOMITO3UIIMHU JABYX
(yHKUMI; 3HaTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA.
Hcnonp3oBaTh reoMeTpuueckuii U (U3NUYECKUNA CMBICII MPOU3BOJHOU I pELICHUS
3a7a4.
Mmuoswcecmea u nozuka
CB006OHO OINEepUpPOBaTh NOHITUSIMHU: MHOXKECTBO, OMEpallMy HaJl MHOKECTBAMHU.

Hcrionp30BaTh TEOPETHKO-MHOXKECTBEHHBIM anmapaT JjIsi ONHWCAaHHUs PeaTbHBIX
MPOIIECCOB U SIBIICHUH, TIPU PEIICHUHU 3a1a4d U3 APYTUX YUEOHBIX IIPEIMETOB.
CB0OOHO OIEpUPOBATh MOHITHUSIMH: OINpEACIICHHE, TeOpeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKa3aTeIbCTBO, PABHOCHUJIBHBIC YPaBHEHUS H
HEpaBEHCTBA.

11 knace
Yucna u éviuucnenusn
CBOOOZIHO OIlepUpPOBaTh MHOHATUSMH: HATypaJbHOE U 1IEJIOE€ YHCJIO0, MHOXXECTBa
HaTypaJbHBIX W IIEJBIX YHUCEI, UCIIOJIb30BaTh MTPU3HAKH JICIUMOCTH IIEJIBIX YHCEI,
HOJl u HOK HaTtypanbHBIX 4YHcCen IJsl peuleHus 3aaad, NPUMEHSITh aJlroOpUTM
EBximmaa.



CBOOOIHO omnepupoBaTh IIOHITHEM OCTaTka IO MOJYJII;  3alMChIBaTh
HaTypaJbHbIE UHCJIa B PA3JIMYHBIX HO3UIITMOHHBIX CUCTEMAaX CUHUCIJICHUS.

CBOOOIHO oOIlepUpOBaTh HOHATUAMHM: KOMIUJIEKCHOE YMCJIO M MHOXECTBO
KOMIUJIEKCHBIX YHMCEJI; MNPEJACTaBIATh KOMIUICKCHBIE YHCIIa B alreOpamdeckor u
TPUTOHOMETPUUYECKOH (hopMe, BBIIIOJHATh apU(PMETHUYECKUE OIEpallMUd C HUMH U
H300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

Ypasnenusn u nepasencmea

CBoOOHO oOIlepUpPOBaTh MOHATHUSIMHU: HpPpALMOHAJBbHBIC, IIOKa3aTeJIbHbIE |
jJorapu(MHUUYEcCKHEe HEpaBEHCTBA; HAXOJAUTh MX pELUIeHUs C  [OMOIIbIO
PaBHOCHJIBHBIX IEPEXOOB.

OcymiecTBIsITH OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPHUYECKOTO YPAaBHEHHUSI.
CB0O0OOAHO OINEpUpPOBaATh ITOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; NMPUMEHSThH
HeoOxoaumble (GOpMyJbl i PELIeHHUs] OCHOBHBIX THUIIOB TPUIOHOMETPUUYECKUX
HEPABEHCTB.

CBOOOHO oOHepupoBaTh MHOHATUSAMM: CHCTEMA M COBOKYIIHOCTh YPAaBHEHHUHN U
HEPAaBEHCTB; PABHOCHUJIbBHBIE CUCTEMbI U CUCTEMBI- CIEACTBUS; HAXOJAUTh PEUICHUS
CHUCTEMbI U COBOKYMHOCTEN pallMOHaJIbHbIX, UpPALlMOHAIBHBIX, II0KAa3aTEIbHBIX U
Jorapu(pMHUUYECKUX YPaBHEHUI 1 HEPABEHCTB.

Penrate panmoHanbHbIC, HppAlMOHAJILHBIE, MMOKa3aTeJIbHBIC, JOrapu(pMUIECKUE U
TPUIOHOMETPUUECKUE YpPaBHEHHUSI M HEPABEHCTBA, COJAEp’KalllMe MOAYJIU U
rapameTphl.

IIpumensTe rpaduydecKkre METOIbI Ul PEHICHHUs ypaBHEHWH W HEPABEHCTB, a
TaK>Xe 3a71a4 C [mapaMeTpamMHu.

MopaenupoBaTh peajibHbIE CUTyallUd Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAYKECHMUS,
YPaBHEHHsI, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3aJa4dd, HCCIEeNOBaTh
IIOCTPOEHHBIE MOJIEJIM C MCIIOJb30BaHUEM ammaparta ajreOpbl, HHTEPIPETUPOBATh
I1OJIy4YCHHBINPE3yJIbTaT.

@Dyukyuu u zpagpuxu

Crpouts rpaduky KOMIO3ULIHNHU (PYHKIHUN C TOMOIIBIO 3JIEMEHTAPHOI'O

HCCJIEIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA.

Ctpouts reomeTpuyeckue oOpasbl ypaBHEHUN U HEPABEHCTB HAKOOPIMHATHOU
IUIOCKOCTH.

CB000/1HO ONEpUPOBATH MOHITUAMHU: TPAPUKU TPUTOHOMETPUIECKUX (PYHKIIUH.

[IpumMeHsTh QYHKIUM JJI1 MOJEIIMPOBAHUS U UCCIIEIOBAHUS peajbHBIX IIPOIECCOB.
Hauana mamemamuueckozo ananusa

Hcnonp3oBaTh NPOU3BOAHYIO ISl MCCIIeAOBaHUs (PYHKIIMM HAa MOHOTOHHOCTH u

SKCTPEMYMBI.
Haxonute HanboIbllIee 1 HAMMEHbIIee 3HaUeHUs1 (PYHKIIUU HENIPEPhIBHON Ha OTpE3Ke.
Hcnonb30BaTh MNPOU3BOJHYIO JUIS HAXOXACHHUS HAWIYYIIEro pELICHUS B
NPUKJIAJHBIX, B TOM YMCJIE€ COLHAJIbHO-DKOHOMMYECKMX, 3ajadax, I
ONpeJZieJIeHUsT CKOPOCTHM U YCKOPEHHs mpoliecca, 3aJaHHOro ¢GopMyson uiu
rpapuKOM.

CB0OOOZIHO oOmepUpoOBaTh IMOHITHSIMU: NEPBOOOpa3Hasi, OIPEACIICHHBIN HWHTErpall;
HaXOJUTh NEPBOOOpA3HBIC IJIEMEHTAPHBIX (PYHKLHH M BBIYMCISITH HMHTETrpaid MO
dbopmyne HrroTona — JleiOHMIIA.

HaxoauTte miomaayu miockux Guryp 1 o0bEMBbI TEJI C MOMOIIBIO UHTETrpaJa.

HMmMmeTs npencTaBieHUue O MATEMAaTHYECKOM MOJIEIMPOBAHUN HA IPUMEPE COCTABIICHUS
nuddepeHIraIbHBIX YPaBHESHUM.

Pemlate mnpuxiagHele 3agadd, B TOM UYHCJIE COLHMAJIBHO-DKOHOMHYECKOIO U
(pu3znyeckoro xapakrepa, cpeaAcTBaMU MaTEMAaTHUYECKOTO aHaIU3a.

I'eomerpus



10 kimace
CBOOOIHO OIEpHUPOBATH OCHOBHBIMHU MHOHSITUSIMHU CTEPEOMETPHUM MPHU PEUICHUU
3a71a4 ¥ MPOBEJICHUY MaTEMaTHUCCKUX PACCYKICHUU.
[IpumeHsATE aKCHOMBI CTEPEOMETPUM U CIEJACTBUS U3 HHUX IMIpH PEUICHUU
reOMEeTPUYECKUX 3a]a4.
KiaccudunmpoBaTs B3aUMHOE paclOJIOKEHUE MPSIMBIX B IIPOCTPAHCTBE; MIIOCKOCTEH
B IIPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEWB MIPOCTPAHCTBE.
CBOOOIHO OIIEPUPOBATH MOHSITUSIMH, CBSI3aHHBIMH C yrJlaMH B IIPOCTPAHCTBE:
MEX Iy TIPSIMBIMH B IIPOCTPAHCTBE; MEXKIY MPSIMOM U TNIOCKOCTHIO.
CB0OOOTHO OIIEPUPOBATH ITOHATHUSIMU, CBSI3AHHBIMH C MHOTOTPaHHHUKAMH.
CBOOOIHO pacno3HaBaTh OCHOBHBIC BUbI MHOTOTPAHHUKOB (TIpU3Ma, MUpaMHUa,
OPsIMOYTOJBHBIN Mapajuielienunen, Kyo).
KiaccuduimpoBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS JIJISI KJIACCU(DUKAIINH .
CBOOOJIHO OIEpUPOBATH IMOHSATHUSIMH, CBSI3aHHBIMH C CEUYCHHUEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO.
BeImoHATE TapauieIbHOE, NEHTPAJIbHOE W OPTOTOHAJILHOE HNPOSKTHPOBAHUE
(uryp Ha TLIOCKOCTBH; BBITIOJHITH U300pakeHus1 PUryp Ha TLIOCKOCTH.
CTpouTh CeYE€HUSI MHOTOIPAaHHUKOB PAa3JIHYHBIMHA METOJIAMH, BBIIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.
BbMHucisaTs  TUIOMIAAW MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MOHUpaMHIA),
Fe€OMETPUYECKUX TeJl C MPUMEHEHHEM (PopMy.
CBOOOJIHO ONEPUPOBATH IMOHSATHIMU: CHMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh H
IJIOCKOCTh CHUMMETPHH; LIGHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPHI.
CBOOOJIHO OTIEpPUPOBATH MTOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJAWHATAM
B IIPOCTPAHCTBE.
BpinosiHATE A€HWCTBUS HaJl BEKTOpPaMHU.
Pemate 3a/1aum Ha J0Ka3aTEIbCTBO MAaTEMATHYSCKUX OTHOIICHUN M HAaXOXKJICHUE
T€OMETPUYECKUX BEJIMYWH, MPUMEHSISI W3BECTHBIE METOAbl MPU PEIICHUU
MaTEeMaTHYSCKHUX 3a/a9 MOBBIIIICHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH.
I[TpumeHsITH nmpocTeiIime IporpaMMHBIE cpeacTBa u AIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMbI IPU PEIICHUH CTEPSOMETPUICCKUX 3a1ad .
H3Bnekars, peoOpa3oBLIBATH u WHTEPNPETUPOBATH uH(OopMaIro o
MMPOCTPAHCTBEHHBIX TEOMETPHUYSCKUX (UTypax, NPEACTABJICHHYIO Ha dYepTekax |
pHUCYHKaX.
IIpuMeHSTh, TIOTYyYCHHBIC 3HAHUS HA NPAKTUKE: CPaBHUBATh W aHAJIU3UPOBATH
peajbHbIE CUTyallud, TPUMEHSITh H3YUYCHHBIC TMOHSTHS B MOpollecce MOucKa
pelieHusT MaTreMaTHYeCKH Cc(GOPMYJIUPOBAHHOW  TIPOOJIEMBI, MOJEIHPOBAThH
peasibHbIE CUTyallud Ha SI3bIKE T€OMETPUHU, UCCIIEIOBATh MMOCTPOCHHBIE MOJICITH C
HUCITOJIB30BAaHUEM T'€OMETPUICCKUX MOHITUH U TEOpEeM, arrmapara ajireOphl; pemarh
MpaKTUYECKHUE 3aJl[auM, CBsI3aHHBIE C HAXOKJIEHUEM T'e€OMEeTPUIYECKUX BEITUYHH.
HNmets npenctaBieHus 00 OCHOBHBIX dTaraX pa3BUTHsI TEOMETPUU KaK COCTaBHOM
qacTu (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

11 knace
CBOOOJTHO OTIEPUPOBATH MOHITHUSIMH, CBI3aHHBIMHU C IIUJIHHIPUICCKON, KOHHYICCKOU
U chepuueckoil MOBEPXHOCTAMH; OOBSCHITH CIIOCOOBI MOTYUYCHHUSI.
OnepupoBaTh MOHATHSIMH, CBS3aHHBIMH C TeJIaMH BpaAIllCHUS: TUJIAHIPOM,
KOHYCOM, c(epoil U mapom.
Pacrnio3naBath Tena BparieHus (IIWJIUHAP, KOHYC, cdepa U miap) U OoOBSICHITH
CIIOCOOBI MOJIyYEHUS TEJI BpaIlleHUS.
KnaccudurmmpoBars B3anMHOE pacnojiokeHue chepbl U TUIOCKOCTH.



BeraucnsiTe BeTUYWHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpaIlleHHUs; OOBEMBI U
IJIOIIA/TA TOBEPXHOCTEH MHOTOTPAaHHUKOB U TN BpAIllCHUS, T'€OMETPUICCKUX
Tl C IpUMEeHEHUEM (POopMYyIT .

CBOOOIHO OIEPUPOBATH IMOHSATUSMH, CBS3aHHBIMH C KOMOWHAIIMSIMH TeI
BpalIeHUs] © MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIIMCAHHBIN B chepy U ONUCAHHBIN
oKkoJ10 ceprl; chepa, BIIMCaHHAsI B MHOTOTPAHHUK WU TEJIO BPAIICHUS.
BBMMUCIATE COOTHOMICHUSI MEXKTY TUIOMIAASIMHA MOBEPXHOCTEH U 00BEMaMH MOIOOHBIX
TEJI .

N300pakaTh u3ydaemMble (QUTYPHI; BBIITOIHATH (BRIHOCHBIC) MIIOCKUE YEPTEKU U3
PUCYHKOB HpPOCTBIX OOBCMHBIX (UTYp: BHJ CBEpXy, COOKY, CHHU3Y; CTPOHUTH
CCUCHMUSI TEJI BpaIlCHUSI.

H3Bnekars, HHTEPIPETUPOBATH u peoOpa3oBbLIBATh UHQOPMAIHIO o
MMPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MOpPE/ICTABICHHYIO Ha 4YepTexax H
pUCYHKaX.

CB00OOAHO OIEpUPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE.
BreinonHATE onepanuy HaJl BEKTOPAMH.
3agaBaTh IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOU CUCTEME KOOPAMHAT.
Pemate reomeTpuyeckue 3aJadd Ha BBIYMCIECHHE YIJIOB MEXJAY HOpPsMbIMHA U
IUIOCKOCTSIMH; BBIYHUCJIEHHUE PACCTOSIHUM OT TOYKH IO IUIOCKOCTH; B II€JIOM, Ha
NIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOIa [IPU PELLICHUU.
CB0o0OOAHO omepUpoBaTh IOHSATHUSIMHU, CBSI3aHHBIMU C JIBUJKEHHUEM B IPOCTPAHCTBE;
3HAThb CBOMCTBA JIBUYKCHUM.
BeinmonHsATe N300pa’k€HUsi MHOTOTPAHHUKOM U TEJI BpallleHUs IPU MapaljieIbHOM
IIEPEHOCE, LEHTPAJIbHOM CHUMMETPHUH, 3€PKAIBHONM CHUMMETPHUH, HPU IIOBOPOTE
BOKPYT NPSIMOI; MpeoOpa3zoBaHUs OI00HS.
CTtpouTth ce4Ye€HHsI MHOIOTPAHHHUKOB M TEJ BpAalllCHUA: CEYEHUs LUINHIpa
(mapansieIbHO M NEPHEHAUKYJISIPHO OCH), CEYeHUs1T KOHyca (mapaiesibHOe
OCHOBAHUIO U MPOXOJsIlIee Yepe3 BEPIINHY ), CEUSHHUs 11apa.
Hcnonp30BaTe METOABI IOCTPOECHUSI CEYEHUNW: METOJ CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYLIEH IIIIOCKOCTH.
Jloka3pIBaTh TI€OMETPUYECKHE YTBEPIKICHMUS.
I[IpumensiTe reomerpudeckue (akThbl Ui PELISHUS CTEPEOMETpUUYECKHUX 3ajad,
OPEANOIArarOlINX HECKOJBKO IIIaroB pELIeHUs, €CJIW YCJIOBHUS IPHUMEHEHUs
3aJlaHbI B SBHOU U HESIBHOH (popme.
Pemate 3agaum Ha [10Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHHH M HaXOXKICHHUE
re€OMETPUYECKHUX BEIINYHH.
IIpuMenaATs HporpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPU PEIIEHUN CTEPEOMETPUYECKHUX 3ajad.
IIpyuMeHATE NOJIydeHHBIE 3HAHUsSI Ha NpPaKTUKE: CpPaBHUBATh, aHAJIU3UPOBATh U
OLICHUBATh pEaJbHbIC CHUTyallUHU; IMPHUMEHATHh H3y4YCHHBIE IIOHSTHSA, TEOPEMBI,
CBOICTBa B TIIpoOllecCe€ MOWCKa pelIeHUs MaTeMaTH4decKu CcGhOpMYyJIMPOBAHHON
OpoOJieMbl, MOJICIMPOBATh pEaJbHBbIE CUTyallUM Ha S3bIKE TI'€OMETpHH,
HUCCJIE0BATH IIOCTPOCHHBIE MOJEIU C UCIIOJIB30BAHUEM I'€OMETPUYECKUX ITOHATUN
U TeopeM, arrmapara ajreopbl; pemniaTb NPAaKTUYECKHE 3aJladyd, CBSI3aHHBIE C
HAXO0XXJIECHUEM I'€OMETPUUYECKUX BEIIMYUH.
Nmetps nipeacTaBieHrsi 00 OCHOBHBIX 3Tamnax pa3BUTHS I'€OMETPUHM KaK COCTaBHOU
JacTu pyHIaMEHTa pa3BUTHUSI TEXHOJIOTHA.
BeposiTHOCTB M CTATHCTHKA

10 kJ1acc
CBOOOIHO OIlepUpPOBATh HOHITUSIMU: Tpad, MIOCKUHN rpad, cBA3HBIN rpad, MyTh B
rpage, 1enb, LMK, JAEPEeBO, CTENEHb BEPUIMHBI, JIEPEBO  CIIy4ailHOTO
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SKCIIEPUMEHTA.

CBOOOIHO OTMIEPUPOBATH MOHSATUSIMU: CIIYyYalHBINA YKCIIEPUMEHT(OIIBIT), CiIydaifHoe
COOBITHE, DJIIEMEHTAPHOE CIIydaliHOe cOOBITHE (3JIEMEHTApHBII MCXO0/) CIIy4aifHOTO
ONbITa; HAXOJUTh BEPOSATHOCTH COOBITHH B OIBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Haxomute m QopMymmpoBaTh COOBITHS: II€pEeCceUYCHHE, OOBCIAMHCHHUE IaHHBIX
CcOOBITHUI, COOBITHE, IPOTHBOMNOJIOKHOE JaHHOMY; HCHOJIB30BaTh JHATrPAMMBbI
Diiyiepa, KOOPJAWHATHYIO MPSIMYIO JJIsI pElIeHUsl 3a7ay; MOJb30BaThCcs HopMyIIon
CJIIOKCHHUSI BEPOSITHOCTEH JIJ1sI BEPOSITHOCTEN JIBYX U TPEX CIIYYaUHBIX COOBITHUH .
OnepupoBaTh NOHATHUSIMU: YCJIOBHasi BEPOSITHOCTb, YMHO>XEHHUE BEPOSITHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4YallHOro OKCHOEPUMEHTa; HaXOIUTh
BEPOSITHOCTU COOBITHI C NOMOIIBIO MpaBUja YMHOXKEHUs, JIepeBa CIy4ailHOTo
OMbITa, HWCHOJIL30BaTh (POPMYIy IIOJHOUW BeposiTHOCTH, (opmyiny bailieca mipu
peuieHnn 3ajad; OIpeaessiTh HE3aBUCHUMOCTH COOBITHHM 10 (QopMylsie U 1O
OpraHM3alii CIIy4alHOI o SKCIIEPUMEHTA.

I[IpuMeHsTh N3y4eHHbIE KOMOUHATOPHBIE (DOPMYJIBI AJIsI IEPESUYUCICHUS 3JIEMEHTOB
MHO>KECTB, 3JIEMEHTApPHBIX COOBITUH CIy4ailHOTrO OIIbITa, pPELICHUs 3ajiad Mo
TEOPHUH BEPOSITHOCTEU .

CBOOOIHO ONEepupOBaTh MOHATUSIMU: OMHAPHBIA CIIy4YalHBIN ONBIT (MCIIBITAHHUE),
ycnex M Heyjayda, HE3aBHCUMBbIE WCHbITAaHUS, CEpUsl HWCHbITAHUNW; HaXOIMUTh
BEPOSITHOCTH COOBITHI: B CEpPUU MCIIBITAHHUM O TMEPBOTO YycHexa; B CEpUH
HcoblTaHUM bepHyM; B oONObITE, CBSA3aHHOM CO CJy4alHBIM BBIOOpOM U3
KOHEYHOW COBOKYMHOCTH.

CBOOOOHO oOmepupoBaTh MNOHITHUSIMM: CJIy4yaiiHasi BeJIWYHUHA, paclpeaeieHue
BEPOSITHOCTEH, JaWarpaMma pachnpenciieHus, OWHapHas CciydaiHas BeJIHYHHA,
reoMeTpuyeckoe, OMHOMHUAIbHOE paclipeaeIeHHE.

KJ1ace

OnepupoBaTh IIOHATHUSIMU: COBMECTHOE pPAaCIHpEICICHUE J[JIByX CIIy4daiHbIX
BEJIMYMH; UCHOJIL30BaTh TaOJIHUIy COBMECTHOTO paclpe- JICJICHUs ABYX CIIyYalHbIX
BEJIMYMH JJIs1 BBIACJICHUS] PACIPEACICHUS] KaXAOW BEJIWYMUHBI, OIPENAEICHUS
HE3aBUCHUMOCTH CIIYy4YalHbIX BEJIMYUH .

CBOOOIHO ONIEpUpOBaTh IIOHATHEM MaTEMaTUYECKOro OXXWUAAHUS Cily4dailHOM
BEJIMUUHBI (pacnpesiesieHus); MPUMEHATh CBOWCTBA MaTE€MAaTHUYECKOTIO O>KHUIAaHUS
OpU pElIeHNUH 3a/a4d; BBIYHCIISITH MAaTEMAaTHYECKOE OXKHMJAaHHE OWMHOMUAIBHOI'O U
T€OMETPUUYECKOTO pacIpeeIeHN.

CBOOOIHO oOmepupoBaTh MOHATHUSIMH: JUCIIEPCHs, CTAHJIAPTHOE OTKJIOHEHUE
CIIy4alHOW BEJIWYHWHBI; NIPUMEHATH CBOMCTBA JHUCIEPCUM CIYYAaWHOU BEIWYHHBI
(pacnpeneneHus) MpU pELIeHUM 3a7a4; BBIYUCISATH JUCHEPCUIO U CTaHJIapTHOE
OTKJIOHEHHUE T€OMETPHUYECKOro U OMHOMHUAJILHOI'O paclpeaeiieHUH .

BrruncnsaTte BBIOOpOYHBIE XapaKTEPUCTHUKHA MO JAaHHOW BBIOOPKE M OLIEHUBATh
XapaKTEepPUCTUKNU TEeHEpPaJIbHON COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepucTukaM . OLIeHUBaTh BEPOSITHOCTU COOBITUN M IPOBEPSITH MpOCTEHIINE
CTAaTUCTUYECKHE THUIIOTE3bl, II0JIL3YSICh W3YUYEHHBIMH pacHpeieIeHUsIMU



4. O0beM U coaeprkaHne y4eOHOT 0 mpeaMeTa

IIpoduin kiacca

EcrecTBEHHO - Hay4YHBIN, TEXHOJIOIMYECKUN

Mdopma odyueHuUst Ounas
NeNe yyeOGHBIX MEPHO/IOB, 1234
BbII€JIE€HHBIX J1JI51 U3y4Y€eHUs] yqeﬁﬂoro Ve
npeaMeTa

O0BeM yuedOHOTro mpeaMera (aK.qyac.) 408

KontakTHas padora ¢
npemnojaaBareJieM (aK.yac.),
B TOM 4YHCJIE:

He MeHee 408

IIpoBeneHue ayIuTOPHBIX 3AHATHIA, B
TOM YHCJIe NPAKTHYECKUX

408

MDopMBbI TeKYLLIET0 KOHTPOJISI

[TuceMenHOe KOHTpOsIbHOE Meponpusthe (16)
HeobObekTuBHpyeMoe KOHTPOJIbHOE MeponpusTHe (8)

(I)OprI HpOMeHCYTOqHOﬁ arreCcTaummu

Hrorosoe koutpoibHoe Meponpustue (1, 2, 3, 4. YueOHbIe

TIEPUOJIbI)

Copaep:xanue yueOHOIr0 npeamera

TemaTnueckuii mIaH

HanMeHoBaHue TeM M pa3aeioB

Bcero

(ak.4ac.)

AyIMTOpHBIE 3aHATUS

B TOM uMcIiIe TeopeTHYecKHe
U NPaKTHYeCKHe 3aHATUSI

A.nreﬁpa H HAYAJIA MATEMATHYICCKOT0 aHAJIN34a, 10 knace

JlelicTBUTEITbHBIC YHCIIA 12 12
Yucnosble GyHKINU 10 12
Tpuronomerpuueckue Gpyakiun | 24 24
Tpuronomerpruyeckue 10 10
YpaBHEHHSI 1 HEPaBEHCTBA

[TpeoGpazoBanue

TPUTOHOMETPUIECKUX 21 21
BBIPAKECHUIN

[Tpon3BomHas 29 29
KoMIuiekcHbIe uncina 9 9




KoMOuHATOpHKa 1 BEPOSITHOCTh

7

7

O06o0maroriee MOBTOPEHHE

14

14

I'eometpus, 10 kiace

[ToBTOpEHKE 6 6
AKCHOMBI CTEPECOMETPHHU 12 12
[TapannenbHOCTh MPSIMBIX U 10 10
[JIOCKOCTEN

[TeprieHIUKYJIIpHOCTD NMpsMbIX 1| 14 14
[JIOCKOCTEN

MHoOrorpaHHUKU 14 14
BeKTOpHI B IIPOCTPAHCTBE 6 6
[ToBTOpEHME KypCca reOMeTpUuun 6 6

10 xiacca

AJiredpa u Hayaj1a MaTeMaTHYeCKOro aHajamn3a, 11 kiacc
[ToBTOpEeHNE 8 8
Crenenu u kopau. CteneHHbIe 12 12
byHKIUN
[TokazarenbHas 1 22 22
norapudmuueckas GyHKIUN
[IpousBonHas. [[pumenenue 22 22
[TPOU3BOTHOM
[lepBoOOpa3Has u HHTErpas 18 18
YpasHeHus. HepaBeHcTBa.
CucreMbl ypaBHEHUN U 20 20
HEPABECHCTB
DJIEMEHTBI TEOPUU
BEPOSITHOCTEU U 12 12
MaTeMaTHYECKOW CTaTHCTUKU
O6o0611aro1ee MOBTOpEHHE 22 22

I'eomerpus, 11 kiaace

BexTopsl B ipocTpaHCTBE 10 10
MeToa KOOpUHAT B 18 18
MPOCTPAHCTBE

[{nnuHap, KOHYC, ap 10 10
O0BeMBI TE 12 12




O6o01aro1ee MOBTOpEHHE

18

18




AHHOTI/IpOBaHHOe OIMMUCAHUEC COACPKAHUA Pa3a€/iOB U TEM y‘l@ﬁHOFO
nmpeamerTa

Aﬂzeﬁpa U nauala mamemamuuecCKkozo anaiu3ia, 10 knacc

Jeucmeumenvhuvie yucia

IlousTus: HaTypajJdbHOC YMUCIIO0, LEJI0C YUCIO0, OCTAaTOK 110 MOAYJII0, PAllMOHAJIbHOC YHUCIIO,
HPppaluOHAJIBHOC YUCJI0, MHOKCCTBA HATYPAJIbHBIX, LCIIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITCJIBHBIX
YUCCJI; YMCHHUC HCIIOJIb30BATh IIPU3HAKU JCIUMOCTH, HaUMEHBIIHNH O6H.[HI>1 JCINUTCIIb H
HaAaNMMCHBIICC 06mee KpaTHOC, aJIrOPUTM EBKJII/II[a npu pemcHuMU 3a7a4, 3HAKOMCTBO C
Pa3IMYHBIMU IMMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS.

OHepI/IpOBaHI/Ie NMOHATUAMU:. MHOKCCTBO, IMOAMHOXKXCECTBO, OIICpallMU Hal MHOKCCTBAMU,
YMCHHUC HCIIOJIb30BATh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ amnmapar mjid  onucaHus pCaJlbHBIX
IponeccoB 1 SIBIICHUI U IIpr pCIICHUMN 3a4a4, B TOM YHCJIC U3 APYTUX y‘le6HBIX npeamMcToOB.

Yucnoevie hynkyuu

I'paduk ¢ynxnum, oOpatHas (GyHKUMS, KOMOO3HIMS (GYHKIUH, JuHeWHas (QyHKUUA,
KBaJIpaTUYHAss (YHKIHS, YMEHUE CTPOUTH rpaduku (pyHKIUN, BBIIOIHATH MPEOOPA3OBAHHS
rpadukoB QyHKIUH.

Ncnons3oBanne rpadukoB (YHKIUN s M3ydeHHUs TPOIECCOB M 3aBUCUMOCTEH TPH
pEIIeHNH 3a/1a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 PEaIbHOM KHU3HU; BhIpaxarh GopMyaaMu
3aBUCHMOCTH MEX]y BEIIMYMHAMH; YMEHHE CBOOOJHO ONEPUPOBATH IMOHSATHUSMHU: YETHOCTH
(GyHKIIUH, TIEPUOTUYHOCTD (PYHKIIMH, OTPAHHYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (DYHKIIUU

Tpuzonomempuueckue pyukuuu

YucnoBas OKpYKHOCTb Ha KOOPAMHATHOW IuiockocTH. CuHyc M KocuHyc. TaHreHc u
KOTaHreHc. TpuroHoMmerpuyeckue (YHKIHMHM YHCIOBOTO aprymMeHTa. TpUroHOMeTphuecKue
(GyHKIMU YIIIOBOTO apryMeHTa, UX cBoicTBa M rpaduku. Cxarve M pacTsHkeHHe IpaHUKoB
TPUTOHOMETpHUECKUX QYyHKIMI. OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIUY.

Tpuzonomempuueckue ypaeHeHus 1 HepageHCcmed

[Ipocreiimine TPUTOHOMETPUUYECKHE YPABHEHUS M HEPABEHCTBA; METOJbl PEIICHUS
TPUTOHOMETPUYECKUX YPABHEHUI: BBEJACHUE HOBOM ITEPEMEHHOM, PA3JI0KEHNE HA MHOKHTEIIH,
OJIHOPOJIHBIE TPUTOHOMETPUYECKHUE YPABHEHUSI.

Ilpeobpazosanue mpuzonomempuuecKux 8blpaiceHull

3Hanue (GOpMyIN CIOXKEHHs, IPUBEICHH, TBOMHOT0 apryMeHTa, OHMWKEHUS CTETEHH.
YMmenue BbIIONHATH: [IpeoOpazoBaHMe CyMMBI TPUTOHOMETPHUECKHX  (YHKUUH B
npousBeaeHue. IlpeobpazoBanue MpoM3BENCHUN TPUTOHOMETPUUECKUX (YHKIMI B CYMMBI.
MeTobI pelieHus CI0KHBIX TPUTOHOMETPUUECKUX YPaBHEHHH.

Ilpou3eoonas



YucnaoBeie IHOCICO0BATCIIbHOCT WU CHOCO6BI ux 3aJaHuA. CBOICTBa YHCJIOBBIX
mocJeoBaTebHOCTeH.  ApudMeTndyeckass IMPOTPEcCHs, TE€OMETPHUYECKash IMPOrpeccus,

0ECKOHEUHO yOBIBaro1as reoMeTpHUUecKast IIpOrpeccust; yYMEHHE 3aJaBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO0 PEKYPPEHTHBIX (HOPMYIL.
Omnpenenenue npeneia MOCJIEI0BATEIHHOCTH. CaoiicTBa CXOMSIINXCS

MocJeIoBaTeIbHOCTEH. Bhrurciienne npenenos mocienoBaTenbHocTe. Cymma OECKOHEYHOM
reoMerpuueckoil mporpeccun. Ilpemen ¢ynkumm Ha OeckoHeuHnoctw. llpenen ¢GyHKIUU B
touke. [Ipupamenue aprymenta. Ilpupamenue dyHkuuu. 3agaun, OPUBOIALINE K MOHSITUIO
Ipon3BOHON. OmpeneneHue MpoU3BOIHON. AJNTOPUTM OTBICKAHUS MPOU3BOJIHON. DOpMyIbl
muddepennmponanus. [IpaBuna quddepeHnupoBaHus.

Komnnekcuvie uucna

KommekcHoe YuCJI0, COINPsKCHHBIC KOMIUICKCHBIC 4YHCIIa, MOAYJIb H©W apPrymceHT
KOMIIJICKCHOT'O qucia, (bopMa 3aIlIucu KOMIIJICKCHBIX YHUCCII (FeOMeTpI/I‘ICCKaﬂ,
TPUTOHOMCTPHUYCCKAA U anre6panquKa$[); YMETh IIPOU3BOAUTH apI/I(l)MeTI/ILICCKI/Ie ,Z[CﬁCTBHSI C
KOMINJICKCHBIMU YHCJIaMU, IPUBOJAUTH NPUMEPHI UCITIOJIB30BAHUA KOMINIICKCHBIX YU CEII.

Komounamopukxa u eepoamnocms

dakropuansl. Beibop Heckonbkux 3nemMeHToB. CoueTaHue, pa3MelleHue, IepecTaHOBKa,
YHUCIIO COYETaHWH, pa3MEUICHUil, MepecTaHoBOK; OwHOM HpIOTOHA; yMeHWE NpPUMEHSTH
KOMOWHATOpHBIE (DaKThl W pacCyXaAeHUs s pemeHus 3anad. CiaydaiiHble COOBITHS M HX
BEPOSITHOCTH. BeposATHOCTh COOBITHI C MCIOJB30BAHUEM TpapUUECKUX METOJOB; MPUMEHSTH
U pelIieHust 3aaad (popMyJbl CIOKEHUS M YMHOXXEHHUS BEpOATHOCTEH, (hopMyiy MOITHON
BEPOSITHOCTH, (hopmyiny bepHym, KoMOuHATOpHBIE (haKTHI U POPMYIIBL.

Oboowarouiee noemoperue

YMeHHe MOICTUpPOBaTh pealbHbIC CUTYyallMd Ha S3bIKE MAaTEMAaTHKH, COCTaBIISATh
BBIpQKEHUS, YpaBHCHHS, HEPABCHCTBA M WX CHCTEMBI IO YCIOBHMIO 3aJaud, HCCIIEI0BaThH
MOCTPOSHHBIE MOJICIIH C UCIIOJIb30BAHUEM arapara areOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN
pe3yibTar.

Teomempus, 10 kracc

Iloemopenue

JIBrkeHne, napajielbHbId IMEPEHOC, CHMMETPHsS Ha IIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue Moao0usi, 1MogoOHble (UIyphl; YMEHHE paclio3HaBaTh PaBHbIE U
10/100HbIE (PUTYpBI, B TOM YHCJIE B MIPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE HUCII0JIb30BaTh
reOMETPHUUECKUE OTHOIICHUS, HAXOJAUTh T€OMETPUUYECKIE BETUYMHBI (AJIMHA, Yrojl, IJIOLIalb,
00BEM) MpU PEIICHUH 3a/1a4 U3 IPYruX Y4eOHBIX MPEAMETOB U U3 PEAIbHOM JKU3HHU. AKCHOMA,
TEOpeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO.

Axcuomvl cmepeomempuu

Touka, npsiMasi, MJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH YroJ, ABYIPaHHBIN
yToJ, TPEeXTpaHHBIA YroJji, MepeceKaroulrecs, napajielibHble U CKPELIMBaIOLIUECs IMPSMbIE,



HapauIeNIbHOCTh W MEPIEHIUKYIIIPHOCTD MPSMBIX U IIOCKOCTEH, YroJl MEXKIy MPSIMBIMHU, YOI
MEKAY MNPSAMOM M IUIOCKOCTBIO, YroJI MEXJIY IUIOCKOCTSMH; YMEHHE HCIOIb30BaTh IPH
pelIeHHH 3a1a4y W3y4deHHbIC (aKThl U TCOPEMBI IUIAHUMETPHH; YMEHHE OLICHHBATH Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM MHUPE;

Hapannenvnocms npamvix u niocKkocmeit

Ilepecekaromuecs, NapajuleNbHbIE W CKpewuBaromuecs npsaMble. llapamiensHoCTb
IpSIMOM M IUIOCKOCTH, IPU3HAK W CBOWCTBA. YTOJN MEXKIYy NpPSAMBIMH B IIPOCTPAHCTBE.
IlepnenukynsapHoCTs npsAMBIX. llapainenbHOCTh IUIOCKOCTEH, IPU3HAKM U CBOWCTBA.
[TapannensHoe mnpoexktupoBaHue. HM3o0paxkeHue mNmpocTpaHCTBEHHBIX ¢uryp. Terpasap wu
napaenenunen, kyo. Cedyenus Kyoa, Ipu3Mbl, TUPAMHUJIBIL.

IlepnenouKyaapnocms npAMbIX U HJI0CKOCHElL

IlepneHquKyISIPHOCTD IPSIMOU U INIOCKOCTH, IIPU3HAKU U CBOMCTBA. [leprnieHauKkymnsap u
HaKJIOHHasg. TeopeMa O Tpex MEPHEHAMKYIApax. YIOJI MEXKAYy MIpsAMOH U IUIOCKOCTBIO.
PaccrossHne oT TOYKM 10 IUIOCKOCTH. PaccrosHuMe OT NpsMOM 10 INIOCKOCTH. PaccrosHue
MEXy NapauIeIbHbIMU IIIOCKOCTAMHU. PaccTosiHMe MEXIy CKPEIIUBAIOIIUMUCS IPSIMbBIMU.
[lepneHMKyISAPHOCTD INIOCKOCTEH, IPU3HAKU U CBOMCTBA. [IBYyIpaHHBIN yroi, JMHEUHBIA YIO
AByrpa”Horo yria. I[lnomans oproroHaJbHOM NPOEKIIMU MHOTOYTOJIBHUKA.

Mmnuozozpannuxu

MHOrorpaHHuK, CE4eHHWEe MHOIOTPAaHHUKA, IPABWIBHBIM MHOTIOIPAHHMK, IIPU3MA,
NMpaMuia, pa3BepTKa MOBEPXHOCTH, YMEHHUE CTPOUTHh CEYEHHE MHOTOTpPaHHMKA, U300paxarb
MHOTOTPAaHHUKHA U HMX CEYECHHs, B TOM YHCIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE
IIPUMEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYp K PELICHUIO 3ajay.

Bexmopot 6 npocmpancmee

[IpssMoyronbHas cucTeMa KOOPAWHAT, BEKTOP, KOOPIWHATHI TOYKHU, KOOPAUHATHI BEKTOpA,
CyMMa BEKTOPOB, IIPOM3BE/IEHNE BEKTOpa Ha YUCIIO, Pa3JI0’KEHUE BEKTOpa Mo 0asucy.

Iloemopenue Kypca zeomempuu 10 xnacca

YMeHue caMocToATeNbHO (HOPMYIUPOBATh ONPEAEICHUS U3Yy4aeMbIX (pUryp, BBIIBUTATh
TMIIOTE3BI O CBOMCTBAX U MPU3HAKAX T'€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIIPOBEPraTh
UX; YMEHHUE MPOBOJUTH KiIaccuPukauio Guryp mo pa3andHbIM IpHU3HAKaM, BHITOIHATh
HE00XOAUMBIE JONOTHUTENIbHBIE TOCTPOCHHUS.

Anzebpa u nauana mamemamuueckoz2o ananusa, 11 knacc

Ilogmopenue

PaBHOCHIIbHBIE (POPMYTUPOBKU; YMEHUE (POPMYINPOBATH OOpAaTHOE M MPOTUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIOIb30BaTh METO/I MaTEMaTHUECKON
WHIYKIMK; TPOBOJUTH JOKA3aTENIbHBIE PpACCYKIEHUS IpU PpEUICHUM 3a]a4, OLICHUBATh
JIOTUYECKYIO MPaBUJIbHOCTD paccyXIeHUH.



Hoxkazamenvnas u 102apupmuueckasn pynkuuu

OcCHOBHBIE CBOWMCTBa IIOKa3aTeNIbHOW W JorapudMuueckord (yHKIHH, omnpeacsieHue
norapupmMa  YHCIa, CBOMCTB JIOTapu(MOB, BHJ TNPOCTEHIINX  MOKA3aTEIbHBIX U
norapu()MUYECKUX ypaBHEHHH W HEPAaBEHCTB. YMEHHE CTPOUTHh TpaduKy MOKa3aTeIbHOH M
norapupMuUecKoi (PyHKIUH, BHITOIHATH TPeoOpa30oBaHus BEIPAXKEHUI, COlEpKAIIUX CTEICHN
C IPOM3BOJIBHBIM ITOKA3aTesIeM, JIOTapU(MBbI, PeIIaTh YPaBHEHUS U HEPABEHCTBA, CBOJMMBIC K
MIPOCTEUIINM MOKA3aTEIbHBIM U JIOTapU(PMUIECKIM ypaBHEHHUSM U HEPABEHCTBAM.

Ilpouszeoonas. Ilpumenernue npouszeo00nou

HenpepbIBHOCTh  (QyHKLMH, acUMOTOTHI TIpaduka (QYHKUUH, TIepBas U BTOpas
IPOU3BOAHAS  (PYHKIUHM, TEOMETPUUYECKU U  (U3MYECKUH  CMBICI  IPOM3BOJHOMH,
nepBooOpa3Hasi, ONpeeIEHHBI UHTETPall; YMEHUE HAXOIUTh aCUMITOTHI Tpaduka QyHKIUY;
YMEHHUE BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMIIO3ULUK (YHKLIUH,
HAXO/JUTh YpaBHEHHE KacaTeJdbHOH K rpaduky ¢yHkiuu. Vcrnonb3oBaHHe MPOU3BOTHOM ISt
uccieoBaHus PyHKIUHI, JUTsl HAX0XKIEHUS] HAWTY4IIero pelieHus B IPUKJIaIHbIX, B TOM YUCIIe
COIIMAIIEHO-9)KOHOMHUYECKUX U (PU3NYECKUX 3a7a4ax, JJIs OMpeaesIeHHIs] CKOPOCTH U yCKOPEHHUSI.
MOHOTOHHOCTb ()YHKIMH, 3KCTpeMyM (GYHKLIMH, HaumOosbllee M HauMEHbIIEe 3HaueHUs
(GyHKIMU Ha TPOMEKYTKE; YMEHUE TIPOBOAMTH MCCIIeI0OBaHNE (PYHKIINH.

Ilepsoobpaznas u unmezpan

[Tonstre mepBooOpa3Hoi. HeomnpeneneHuslii mHTerpas. CBOWCTBA W TPAaBHJIA BBIYUCIICHHS
HeompeneNeHHoro wuHTerpana. KpuBonuHeiiHas Tpanenus, 1miomans. OnpeneaeHHbIHN
unterpan. ®opmyna Hpiorona-JleitOnuna. Haxoxxnenue mimomaan U o0beMOB (uryp c
MOMOIIBKD  HMHTErpajia; NPUMEpPbl MATEMaTUYECKOTO  MOJECIHPOBAHUA C  MOMOLIBIO
muddepeHIaTbHBIX YPaBHEHHI.

Ypasnenus. Hepasencmea. Cucmemnl ypagHeHuil u HepageHCcme

ToxnaecTBo, TOXIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa
YPaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB M CUCTEM, PAallHOHAJIbHBIE,
UppalMOHaNIbHbIe, TIOKa3aTellbHbIe, CTEMeHHbIE, Jorapumuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX PUEMOB; PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHSATh YPABHEHHMS, HEPABEHCTBA, UX CUCTEMBI IJI1 PEIICHUS MaTeMaTHYECKUX 3adad U
3a/1a4 U3 pa3MYHbIX 00JACTel HayKW W peajbHOW YKU3HU; YMEHHE HCIOIb30BaTh CBOICTBA U
rpagukn  GYHKIUW 718 pelieHusT YpaBHEHWM, HEPABEHCTB W 3aJad C TapaMeTpaMu,
M300pakaTh HA KOOPJIUHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUI, HEPABEHCTB U UX
CUCTEM.

nemenmovl meopuu 6epPOIMHOCMENL U MAMEMAMUYCCKOL CIAMUCMUKU

Cpennee apudmerndeckoe, MeauaHa, HauOoOJIbIIee U HaUMEHbIIEEe 3HAYEHMS, pa3Max,
JUCIIEPCHs, CTAHIAPTHOE OTKJIOHEHUE JUIS OIIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEN0BATh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM IrpauuecKux METOJOB U 3JIEKTPOHHBIX
CpeAcTB; rpaduYecku HCCIIEe0BaTh COBMECTHBIE HAOMIONEHUS C TOMOUIbIO JHarpamm
paccerBaHMs U JIMHEWHOM perpeccuy; yMEHHE OLIEHHBATh BEPOSTHOCTU peajbHBIX COOBITHIA;
YMEHHUE OIEPUPOBATh IIOHATUAMH: Ciy4yalHas BEIIMYMHA, DPACIpPEIEICHUE BEPOSTHOCTEM,
MaTeMaTHYECKOe OXUAAHUE, AUCHEPCHUS M CTAaHAAPTHOE OTKJIOHEHHWE CIIy4ailHOW BEIWYMHBI,



GyHKIIMM pacrpefesieHus W IJIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeJIbHOIO U HOPMAaJbHOTO
pacIpeneeHuii; YMEHHUE HCIOJb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUNM NI PEIICHUS
3a/a4; 3HAKOMCTBO C TOHSTUSAMM: 3aKOH OONBIIMX YHCEN, METOJIbl BBIOOPOYHBIX
WCCIICIOBAHM;, YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKoHA OONBIIMX YHUCET B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHUE OMEPUPOBATH MOHITUSIMU: rpad, CBSI3HBIH
rpad, AepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHE 33/1aBaTh U ONHUCHIBATH Tpadbl pa3IMuHbIMU
croco6aMu; UCIOJIb30BaTh Ipadbl PU PEUICHUH 3a/1aY;

0o000warouiee nogmopenue

[TocTpoeHrne MaTeMaTHYECKUX MOJETICH C MOMOIIBIO aIredpanuecKuxX U reoMeTPHUECKUX
MOHATUNA W BEJIMYMH, DPEIICHHE CBSI3aHHBIX C HHUMM IPAKTHYECKUX 3a/1ad; COCTABJICHUE
BEPOATHOCTHBIX MOJIENEH U UHTEPIIPETALIMS OIYUEHHBIX PE3YJIbTAaTOB; PELIEHUE IPUKIIATHBIX
3a/1a4 CpeACTBAMU MATEMaTUYECKOTO AaHAIM3a, B TOM YHUCJIE COLUMAIbHO-3KOHOMHYECKOTO U
($U3MYEeCKOTO XapakTepa, yMEHHE BBIOMpATh MHOIXOMALIMNA METOJ Ui PEIIeHHs 3a/1a4H;
MMOHMMAaHKUE 3HAYMMOCTU MaTEeMaTHUKU B U3YYEHUU IMPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUN; YMEHHUE paclo3HaBaTh IIPOSBIECHUE 3aKOHOB MaT€MaTUKU B MCKYCCTBE, YMEHHE
MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUM POCCHUICKONM M MHUPOBOM MAaTEeMaTHYECKOU
HayKH.

Teomempus, 11 knacc

Bexmoput 6 npocmpancmee

ITonsatue BexkTopa B mpoctpaHcTBe. Moayib BekTopa. PaBeHcTBO BekTOpOB. ClioKeHHE U
BblUMTaHUE BEeKTOpOB. KosuinHeapHble BEKTOPhl. Y MHOKEHNE BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA I10 IByM HEKOJUIMHEapHbIM BekTopaM. KomiianapHsle BeKTOpbI. Pa3noskeHue Bekropa
10 TPEM HEKOMIUIaHApHbIM BeKkTopaMm. CKalsipHOE NMPOU3BEACHUE, BEKTOPHOE IPOU3BENICHUE,
YroJI MEXy BEKTOPaMU;

Memoo Koopounam ¢ npoOCMpPACcmee

YMeHHE HCHOJb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOA JUI  PEIICHMS
TeOMETPUUECKUX 3aJad M 3ajad JAPYIHX Y4eOHBIX MHpPEIMETOB; ONEpUPOBATh MOHATUSIMHU:
Matpuna 2 x 2 u 3 X 3, onpeneanTenb MaTpULIbl, FEOMETPUUECKUN CMBICI ONPEAETUTENS.

Hununop, xonyc, wiap

durypa U NOBEPXHOCTh BpalleHUs, UWIMHIP, KOHYC, Map, cdepa, pa3BepTKa
IIOBEPXHOCTH, CEUYECHHs KOHyCa M LWIMHJIApA, NapajUIeJIbHbIE OCH MM OCHOBAaHUIO, CEYCHHUE
mapa, IUIOCKOCTb, Kacaromiasicsi cgepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE,
n300pakaTh (UIypbl U TOBEPXHOCTH BpAIEHUS, MX CEYEHUs, B TOM YHCJIE C TOMOIIbIO
JNEKTPOHHBIX ~ CPEJCTB; YMEHHE MPUMEHSITh CBOIICTBA  reoMeTpuyeckux  uryp,
CaMOCTOSITENTbHO (POPMYJIMPOBATH OINpPENENIeHUsT U3y4yaeMbIX (Uryp, BBIIBUTATh THUIOTE3BI O
CBOMCTBAxX U MPHU3HAKaX T€OMETPUUYECKUX PUTYp, 0OOCHOBBIBATH UJIM ONPOBEPraTh UX; YMEHHE
MPOBOJUTH KJIacCH(UKalKio (UTryp MO Pa3IMYHBIM IPHU3HAKAM, BBINOJIHATH HEOOXOJMMBbIE
JOTIOJTHUTEIbHBIE IIOCTPOCHHS;

Oovemovl men



[Tnomane ¢purypelr, 00bemM GUTYpHI, TUIOMIAAL CPEPHI, TUIOIIAAb TOBEPXHOCTH MUPAMU/IBI,
MIPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a, IPSIMOYTOJIbHOTO Mapajulesenume1a, MTMPaMuIbl,
MPHU3MBI, IWIMHAPA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOIICHHE 00HEMOB IMTOJAOOHBIX QUTYD;

00006warouiee nogmopenue

YMeHue ucnoabp30BaTh MPH PEUICHUH CTEPEOMETPUYECKHX 33]au IJIaHUMETpUIecKre (hakThl 1
METO/Ibl; MPOBOJUTH JOKA3aTEJIbHBIE PACCYKIEHHUS B XOJE PELICHMs 3a7ay; HCIO0JIb30BATh
MpUOOpETEHHBbIE 3HAHUS MU YMEHHUSI B MPAKTUYECKOW NEATEIbHOCTH M TOBCETHEBHOM >KHU3HU
JUIA: MCCIEAOBaHUsA (MOJEIMPOBAHUS) HECIOXKHBIX IPAKTUYECKUX CHUTyallUd Ha OCHOBE
U3Y4YeHHbIX (opMyn W  CBOMCTB (uryp; BBIYUCICHHS IUIOHIAJIEH  MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJ MPU PELIEHUU NPAKTUUYECKUX 3ajad, UCIOJb3Ysl IPU HEOOXOAUMOCTH
CIPAaBOYHHUKH U BHIYUCIUTENIbHBIE YCTPONHCTBA

5. MeToanyeckue yKazaHusi 1Jsl 00y4alouIuxcs M0 OCBOEHHI0 YUeOHOro
npeaMera

OcBoenne yuyeOHOro mnpeaMera TpeOyeT CHCTEMaTHYECKOrOo M3yueHHsl BCEX TeM B TOH
II0CJIeI0BATENbHOCTH, B KAKOM OHM yKa3aHbl B pabouell mporpamme.

OCHOBHBIMU BHJaMM Yy4eOHOW paboThl SABISAIOTCS ayIqUTOpHBIE 3aHATHA. WX wnenp -
pacipuTh 0a30BbIE 3HAHUSA O0YYaIOLIMXCS 110 OCBaMBAEMOM IporpamMMe y4eOHOro mpeamera
U CHUCTEMY TEOPETHUECKUX OPUEHTHUPOB MJIs IOCIEAYIOIIero Oosiee TiIyOOKOro OCBOEHUS
IIPOrpaMMHOTO MaTepuana B XOJI€ CaMOCTOSTENbHON paboTbl. OOyuaroumiemycs Ba)KHO
MIOMHUTB, YTO aKTUBHAs paboTa Ha ypoke 3((HEKTUBHO MOMOTAET €My OBJIa/IETh POTPAMMHBIM
MaTepuaioM OJjaromaps pacCTaHOBKE YYHUTEIEM HEOOXOIMMBIX AaKIEHTOB W YACp)KaHUIO
BHUMAaHWA HWHTOHALIMOHHBIMH MOAYJIALNUAMU TOJOCA, a TaKKC IMOAKIHOYCHUCM ayJauo-
BU3YaJIbHOTO MeXaHu3Ma Bocnpusatus uHpopmanuu. Kpome Toro, Bo Bpemsl ypoka HMeEET
MECTO MpSIMON BH3YyaJIbHBI M 3MOIMOHAJIBHBIA KOHTAKT OOYyYaroIIerocss ¢ YYHUTENIEM,
obecrieynBaromuii 0oJee MOJHY0 peaan3alHio BOCIUTATEIbHOW KOMIIOHEHThHI 00yUeHHMS.

CamocrosTenbHas paboTa mpecieayeT ciaeayrolne Helu:

— 3aKperjieHHe M COBEpPUICHCTBOBAHHME TEOPETUUYECKUX 3HAHWUM, IONYyYEHHBIX Ha
JIEKIIMOHHBIX 3aHATHUIX;

- (opMHUpOBaHME HaBBIKOB IIOJATOTOBKM TEKCTOBOW COCTaBJISIOIIEH HHpOpMaLUU
y4eOHOr0 M HAy4yHOro Ha3HA4YEeHMs JJIs pa3MelleHHUs B pa3IMUHbIX HH()OPMAMOHHBIX
CHCTeMaX;

- COBCPUHICHCTBOBAHUC HABBIKOB ITOMCKAa HAYYHBIX H}’6J'II/IKaIII/II\/JI n O6p330BaTeJ'II)HI)IX
peCypcoB, pa3MelIeHHbIX B ceTu IHTEpHET;

- CaMOKOHTPOJIb OCBOEHHSI IPOTPaMMHOT'0 MaTepuania.

OOyuatonemycst HEOOXOAMMO TOMHHTB, YTO PE3YJIbTAaThl CAMOCTOSTEIILHOW pPaOOTHI
KOHTPOJIMPYIOTCS TpernojaBareleM M YYUTHIBAIOTCS B IpOLECCe TEKYIIero KOHTPOJs
yCIEBAEMOCTH.

6. IlepeyeHb OCHOBHON y4eOHOJ JTUTEPATYPHI

OcHoBHaA:



1. Anrebpa m Hauasa Maremarmdeckoro aHamuza. 10 wmacc. Yacte 1.. yueOnuk /
A.I''Mopaxkosuy, I1.B. CemenoB —2¢ u3a. - M.: MHEMO3HHA, 2021.

2. Anrebpa u Havaja Matemarudeckoro adamusa. 10 kmacc. Yacte 2.. 3amaunuk /
A.I''Mopakosuy, I1.B. CemenoB —2-¢ u3z. - M.: MHEMO3WHA, 2021.

3. 'eomerpus. 10-11 knaccer: yueb. 11t 001eo0pa3oBaTeIbHBIX YUPESKICHHUN: 0a30BBIN
u npoduibHbii ypoBHH. JI. C. Atanacsa. — M.: IIpocBemmenue, 2022
7. Ilepeyennb pecypcoB ceTu «AHTEepHET», HEOOXOAUMBIX JIJIsI 0CBOEHMSI
Y4eOHOro nmpeamMera

[Ipu oCBOCHHMM IUCIUIUIMHBI HEOOXOAMMO WCIIONIB30BAHUE CIIEAYIONINX
pecypcoB cetu «HTepHeT»: 00pa3oBaTenbHas miatgopma ¢ eIUHBIM JOCTYIIOM K
1 poBsIM cepBrucaM U yueOHbIM MaTepuasiaMm OI'C «Mos mikomnay.

8. Ilepeuenb MH(POPMAIMOHHBIX TEXHOJIOTHIA, HCNOJIb3yEeMBbIX PH
OCyLIeCTBJICHUM 00pa30BaTeIbLHOI0 Mpoiecca o yueOHomMy npeamery

OOpa3zoBarenbHBI Tpolecc MO ydyeOHOMY mpeaMmery MaremaTtuka Tpearnoiaraet
WCIIOJIB30BAHUE CIIEAYIOIIEro MPOrpaMMHOT0 obecrieueHust 1 WH(POPMAIIMOHHBIX CHPAaBOYHBIX
CHCTEM:

MIPE3eHTAI[IOHHBIC MaTepUaIbI (CIaiiIbI [0 TeMaM ayJUTOPHBIX U MPAKTUYECKUX 3aHITUN);
-ZI0CTyI B peskume ONn-line B DnekrponHyro Oubnuorednyto cucremy (36C);

-JIOCTYII B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;
-T€CTUPOBAHHUE;

-MHTEPHET-CEPBUCHI U JIEKTPOHHBIE PECYpPCHI (TIOMCKOBBIE CUCTEMBI, dJIEKTPOHHAsI MoYTa, ON-
line sHIMKITIONIETUN).

IlepeueHb HEOOXOAMMOTO JIMIIEH3MNOHHOTO U/UJIA CBOOOIHO pacIpOCTPAHAEMOr0 IPOrPaMMHOTO
obecrieueHmst:

-IporpaMMa JeMOHCTPAIIMY BHIEOMATEPHAIIOB;

-IIPUJIOKEHHE, ITO3BOJIAIOLIEE POCMATPUBATh U BOCIIPOM3BOAUTE MeinakoHTeHT PDF-daiinos;
-y4eOHBIH TpeaMeT He NPeAyCMAaTPHBAET HCIOJIB30BAHMS CHENHUATBHOTO MPOTPAMMHOTO
o0ecreyeHusl.

IIpu ocBoeHHMHM Marepuana M BBINOJHEHHS 3aJaHUd 1O y4yeOHOMY TpenMeTy
pEKOMEHAyeTCs HCIHOJb30BAaHWE MAaTepHalioB, pa3MeLIeHHbIX B JIMYHBIX KaOuHeTax
obyuatoruxcss ETUC TITHUY (etis.psu.ru).

[Ipu opraHu3aiy AWCTAHIMOHHOW PabOThI U TPOBEICHUH YPOKOB B pexume on-line
MOTYT HCIIOJIb30BaThCS:

-cucTeMa BUJICOKOH(epeHIInn Ha OCHOBE maThOpMBbI BigBlueButton
(https://bigbluebutton.org/)

9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HE00X0AUMOT 115

oCylIeCTBJIeHHSI 00Pa30BaTeIbHOI0 MPOIECca M0 Y4eOHOMY MpeIMeTy

21.]'[5{ MMPOBEACHUA ayOAUTOPHBIX 3aHATHH — ayauTopus, OCHaIICHHAas CHeHI/IaHHSI/IPOBaHHOﬁ
MC6CJILIO, ACMOHCTpPallMOHHBIM 060py2lOBaHI/ICM, IIKOJBbHOM MarHUTHOM I[OCKOﬁ.


https://bigbluebutton.org/

10. ®OHAbI OHEHOYHBIX CPEJICTB

10 kaacc. Aareopa

Texynui KOHTPOJIb:

Ne Kontpoaupyemblie TeMbl, pa3neibl | HaumeHoBaHHE OLeHOYHOTO
cpeacTBa

1 JlelicTBUTENIbHBIC YUCTIA KonrtpomnbHas pabota

2 Yucnossle GyHKINUN KonTponbnas pabora

3 Tpuronomerpuueckue GyHKIUN KonTtpomabsHas pabora

4 [Ipocreiinye TpUroHOMETpUIECKHE KonrtpomnsHas pabota
ypaBHEHHSI U HEPABEHCTBA

5 [IpeoGpazoBanue KonrtponsHas pabota
TPUTOHOMETPUUYECKUX BBIPAKECHUI

6 Omnpenenenre NpoOU3BOIHON U ee KonTponbnas pabora
BBIYHMCIICHUS

7 [IprMeHneHne Nponu3BOIHON KoHntposnbHas pabota

8 KomMrnekcHble uncna KoHntposnbHas pabota

9 KoMOuHaTopuka 1 BEpOSITHOCTh KoHntposnbHas pabota

1. leiicTBUTEIbHbIE YHCJIA:
B 3amaHmsax paboThl MPOBEPSIOTCS YMEHHE BBINOIHATH ICHCTBUS C JPOOHBIMU
YHCIaMH, TIEPEBOJ TEPHOJMYECKUX Jpo0eii B OOBIKHOBEHHbIE W HaobopoT. Pemenune
HpOCTGﬁHIHX ypaBHCHI/Iﬁ U HCPABCHCTB C MOAYJICM. I[eﬁCTBHH CO CTCIICHAMMU. I[eﬁCTBHH C
kopHsimu. [IpeoOpa3oBanue Beipakeruii. Ha BbImonHeHne padboTsl oTBoauTCs 40 MHUHYT.
OO6yuaromuecs: He MOTYT HCIIOIb30BaTh CIIPABOYHBIC MAaTEPUATIBI 10 TEME.

Ne | [Inanupyembie | O0beKT OlleHUBAHUSA YpoBenb ®opma | MakcuMaJIbHbIH
n/m | Pe3yabTaThl CJIOKHOCTH | 3agaHusi | 0aJu 3a 3a1aHue
1 Ywmenue [IpeobpazoBanue Y [Tpumep 2
BBITTOJTHSATD UPPaLMOHAIIEHOTO
JNIEUCTBUS C BBIPAKECHUS
2 TPOOHBIMU PaGora ¢ npo6simu. b [Tpumep 1
3 “mciamu, IIpeobpa3oBanue b ITpumep 1
HICPEBOA HPPaLMOHAIIBEHOTO
TMEPHOMHYCCKUX | pripaykeHNs
npobeii B (MppalMOHANIBHOCTD B
OOBIKHOBEHHBIE 3HaMeHaTele)
4 | mHaobopor. IIpocreiimme v [lpumep |4
PemeHIEe YPaBHEHHUS C MOJLYJIEM.
5 TIPOCTCHIIINX IIpocreiimme b [lpumep | 2
YpaBHCHHM H HEPABEHCTBA C
HEPaBEHCTB C MOIYTIEM.
MOJTyJIEM.
JleicTBUS €
KOPHSIMH.
IIpeobpazoBanu
€ BBIPAXKCHU.

[lkana nepeBoia mepBUYHOTO Oalijia 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B

OTMETKY MO MATHOAIIILHON IIKaJe:




[lepBuuHbIii 6asmt

9-10

OrMeTKa

2. YucsaoBbie GPyHKUNH
B 3amanusix paboThl MPOBEPSIOTCS yMEHHE padoTaTh ¢ (QYHKIHMSIMH: HaXOXAeHUE 001acTu
ompeznenacHuss (QYHKIUH, JIEMEHTapHOE HccienoBaHHe (QYHKIHMHA (MOHOTOHHOCTb, YETHOCTH,

nepuonnvHocts). llocTpoenune rpadukoB ¢yHkumid, npeoOpasoBanue rpaduxos. Ha
BBITNIOJTHEHUE PpabOThl OTBOAUTCS 40MUHYT.
Ne Ilnanupyembie O0bekT YpoBennb dopma MakcumMaJIbHbIH
n/n pe3yJabTaThl OIleHUBAHUSI CJI0KHOCTH 3a/1aHusd 0aJL1 3a 3a/1aHHe
1 VYmenue naxomuth | O6macTh b 2
00D onpeieeHus
2 Ymenue CsoiicTBa b 1
HCCIIEI0BATh GbyHKIUH
byHKIMN (ueTHOCTD)
3 CBolicTBa b 1
byHKIMN
(MOHOTOHHOCTb)
4 YmMmenue ctpouts u | Iloctpoenue u Y 4
peoOpa3oBHIBATH npeoOpa3zoBaHue
rpaduku GyHKIMH | rpaduka.
5 YMmenue I'paduueckoe N 2
rpadudecku pelieHue
pelaTh ypaBHEHUS | ypaBHEHHUSL.

[Ikana nepeBoja nepBUYHOIO Oajia 3a BbIIIOJHEHHE KOHTPOJIbHOI paboThI B
OTMETKY IO NATHOAJIIILHON HIKaJe:

IlepBuuHBIii Oat

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

3. Tpuronomerpudeckue (PyHKIHU.
B 3amanusix pa®oThl NMpOBEPSAIOTCS HABBIKM MEPEBOJIa W3 TPajyCHOW Mephl B paJUaHHYIO U
HaO60pOT; 3HAHHUE CBOMCTB OCHOBHBIX TPUTOHOMETPUUICCKHUX (I)YHKHHﬁ, YMCHHUE CTPOUTH U
MpeoOpa3oBbIBaTh IpaUKW OCHOBHBIX TpUrOHOMeTpuueckux ¢yHkiuil. Ha BeimonHeHue
paboTel oTBOAUTCS 40MUHYT.

No | ILnanupyemsle O0bexkT YposeHb ®opma MaxkcuMaJbHbII
/ pe3yJIbTAThI OLICHMBAHUS CJI0KHOCTH | 3aJaHus 0aJs11 3a 3a1aHue
II
1 HaBBIKU I'paduxu b 2
nepeBosia U3 OCHOBHBIX
I'PayCHON MEpbl | TPUTOHOMETPHYEC
B paJIuaHHYIO U KUX QYHKIUI
2 Ha060POT; CBoiicTBa b 2
3 3HAHHE CBOHCTB | TPUTOHOMETPUYEC | | 2
OCHOBHBIX KUX (QyHKIUN
4 | Tpuronomerpude | [IpeobpazoBanne | Y 4
CKUX (YHKIIHH, rpauKoB
YMEHHUE CTPOUTh | TPUTOHOMETPHUEC
u KuX (pyHKIHI

npeoOpa3oBLIBAT




b rpaduKu
OCHOBHBIX
TPUTOHOMETPHYE
CKHX (DYHKITHIA.

[Ikana nepeBo/ia mepBUYHOTO Oalijia 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY MO MATUOAJIILHON IIKaJe:

[TepBuuHbBIi OasLT 0-4 5-6 7-8 9-10

OrmeTrka 2 3 4 5

4. Tlpocreiilie TPUMrOHOMETPHYECKHE YPABHEHHUS M HEPAaBEHCTBA

B pabore mnpoBepsArOTCS HABBIKA PEHICHUS TPUTOHOMETPUYECKHX YpaBHEHUU U
HEPAaBEHCTB, 3HAaHWE (OPMYNI Ui TMPEOOPa3OBaHUS MPOCTEUIINX TPUTOHOMETPUUCCKUX
ypaBHEHUH, YMEHHE pellaTh CHUCTEMbI TPHUTOHOMETPUUYECKHX ypaBHCHHH M HepaBeHCTB. Ha
BBITIOJTHEHUE PAaOO0ThI OTBOIUTCS 40 MUHYT.

Ne ILiianupyemsbie O0bekT Yposenb dopma MaxkcuMaJibHbII
n/n pe3yJabTaThl OLICHMBAHUS CJIOKHOCTH 3aJaHUA 0aJi1 3a 3a1aHKNe
1 YMeHue peniaTh Hpocreiiime b 2
HpOCTeI‘/JIHII/Ie TPUTOHOMCTPHUICCK
W€ YpaBHEHUs
5 TPUTOHOMETPUYECK O AHOpOHHIE 5 5
W€ YPABHEHUS, ypaBHeHHs
3 OIHOPOIHBIC VYpaBHEHUS, b 2
ypaBHeHI/ISI, TIPUBOAANINCCS K
BBIIIOJIHATD KBaZpaTHbIM
4 Hp606pa3 OBAHMS Pemenue cucrem b 2
TPUTOHOMETPHUUICCK
HX YpaBHEHUH
5 YMeHue peniatsb IIpocremue A\ 2
IIpocTenIne TPUTOHOMETPUYECK
TPUTOHOMETPUUECKUE 1€ HEPaBEHCTBA

HCPABCHCTBA

[lkana nepeBoia NepBUYHOTO OaJija 3a BBINOJIHEHHE KOHTPOIbHON padoThI B
OTMETKY IO NMATHOAJIIIbHON HIKaJe:

[TepBuuHBIit Oast 0-4 5-6 7-8 9-10

OrmeTka 2 3 4 5

5. IIpeoOGpa3zoBaHue TPUTOHOMETPHYECKUX BbIPAKEHU I

B paboTe npoBepseTcA 3HaHWE OCHOBHbIX TPUTOHOMETPUYECKUX Gopmyn (bopmynbl CUHYCa,
KOCMHYCa, TAaHreHca CyMMbl U Pa3HOCTU aprymeHToB, ¢opmynbl npuBeseHua, Gopmyabl 4BOMHOIMO U
NONOBMHHOIO aprymeHTta, ¢opmysbl npeobpasoBaHUA CyMMbl TPUTOHOMETPUYECKUX YHKLMIA B
npousseaeHve, Gopmybl NpeobpasoBaHUA NPOU3BEAEHUA TPUTOHOMETPUYECKUX GYHKLUUI B cymmy),
YMeHMe peLlaTb TPUMroHOMeTpUYecKMe ypaBHeHUs. Ha BbinonHeHWe paboTbl oTBoAUTCA 40 MUHYT.

Ne ILnanupyemsbie O0BexT YposeHb ®opma MakcuMaJIbHBII
n/n pe3yJbTaThl OLICHMBaHUS CJI0KHOCTH 3alaHus 0aJl1 32 3a1aHHMe
1 3HaTh 3HAYECHHUS OcHoBHbIE b 2
OCHOBHBIX 3HaCHMA
UTOHOMCTPHUUYCCK
TPHTOHOMETPHYECK | - P
o ux QYHKIHI
X QYHKIHANA
2 3HaTh HOPMYITBI dopmynsl cymMbl- | B 2
pasHocTy,




npeoOpazoBaHust opmyssr
TPUIOHOMETpUYECK | PHBCACHHA,
HX BbIpaXXEHUH
3 VYMeTh BBIUHUCIATh OcHosHoe b 2
3HAYCHUS TPUTOHOMETPHIECK
0€ TOXKIECTBO,
TPUTOHOMETPUIECK 9
2 (b opMyIIBI ABOHHOTO
ux QYHKIIUHA apryMerTa
4 YMerth peath Tpuronomerpuueck | Y 4

W€ ypaBHEHUS

TPUT'OHOMETPUUCCK

ue ypaBHEHUS

[Ixana nepeBoja MepBUYHOTO Oajia 3a BHIIOIHEHHE KOHTPOJIBHOW pabOThI B
OTMETKY 1O MSATHOAIIBHOH IIKaje:

[lepBuuHbIii 6asmt 0-4 5-6 7-8 9-10
OtmeTKa 2 3 4 5
6. Onpene.ﬂeHne leOI/I3BOIlHOI71 U €€ BbIYMCJICHUSA
B pa60Te npoBepATCA 3HaHWMe d)opmyn M npasun  HaxoxXaeHuA I'IpOM3BOLI,HOIZ,

reoMeTpUYecKkunii U GU3MYECKMUn CMbIC NPON3BOAHON. Ha BbiNnoaHeHWe paboTbl oTBoANTCA 40 MUHYT.
Ne ILiianupyemsbie O0beKT Yposenb dopma MaxkcuMaJibHbII
n/n PE€3yJIbTAThI OICHUBAHUA CJIIOZKHOCTH 3aaHus 0aJjwI 3a 3aJaHHue
1 3HaTh TaOJIHILY Tabnuna b 1

TIPOU3BOAHBIX TIPOU3BOAHBIX
2 VYMeTh HAaXOIUTh IIpouzBoanas b 2

MIPOM3BO/IHBIE CYMMBI, CYMMBI, Pa3HOCTH
3 pa3zHocTH, IIpousBonnas A\ 3

MIPOU3BEICHUS, TIPOU3BENICHUS,

JaCTHOT'O JaCTHOTO
4 Ilonumats I'eomerpuueckuii u | B 2

TEOMETPUUYECKUI U (bu3MYeCKUil CMBICIT

(u3nIecKnii CMBICI IPOHU3BOAHOM

MIPOU3BOIHOM
5 [IpumensaTh Pemenne Y 2

MIPOM3BOIHYIO K HEPaBEeHCTB C

pEILIEHNUIO 3a1a4. IIPOM3BOJIHOU
[Mxana nepesoJia NICpBUIHOIO 0aja 3a BLIIOJIHEHHE KOHTpOJ’ILHOﬁ pa60TBI B
OTMETKY O NATHOAJIILHON HIKaJe:
[lepBuuHbIii 6asmt 0-4 5-6 7-8 9-10
OTmeTka 2 3 4 5

/. IlpumeHeHne MPOU3BOIHOI

B paboTte npoBepsieTcst yMeHHe HCCJIe0BATh (PYHKIUIO € IOMOIIbIO IPOU3BOIHOM:
HCCJIe0BATH HA MOHOTOHHOCTb, HAXOAMTh TOYKH MAKCMMYMa U MUHMMYMa, HaudoJIb1Iee
1 HaHMeHbIIee 3Ha4YeHHMs (PYHKIHHM Ha OTpe3Ke, COCTABJATH yPAaBHEHHE KacaTeJlbHOM.
Ha Bpinosinenue padorsl orBoautcs 40 MUHYT.

Ne ILnanupyemsbie O0BexT YposeHb ®opma MaxkcuMaJIbHBII
n/n pe3yJbTaThl OLICHMBaHUS CJI0KHOCTH 3alaHus 0aJuJ1 3a 3a/1aHHe
1 HccaenoBanue VpaBHenue B 2

KacaTeJbHOI
2 byHKIMN 1 MOHOTOHHOCTD N4 2

GbyHKIIU




MOCTPOCHHE

rpadukoB GyHKITUH

C IOMOIIBIO
MIPOU3BOTHOM.

Pemrenue 3amaud Ha

HAXO0XJICHUE
HauOOJIBILIETrO U
HAUMEHBIIETO

3Ha4YeHUsl PYHKIIH

Ha OTPE3KC,

Kpurnueckue Y4 2
TOYKH
Haubonbimee, b 2
HanMeHbIIee

Yy 2

3HaueHHe QYHKIMU

Ha OTpe3Ke

[Ikana nepeBoia mepBUYHOTO Oalijia 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY MO MATHOAIIILHON HIKaJe:

[TepBuuHBIM OasLT

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

8. KoMILiekcHbIe YncaIa
B pabote npoBepseTca 3HaHWE MOHATUA KOMMIEKCHOrO 4Mc/ia, KOMIMJIEKCHOM M/I0CKOCTY,
apM(bMETMHECKVIe onepaunMmnm C KOMNNEKCHbIMWN YUCNaMKH, TPUTOHOMETPUYECKAA ¢oplv\a 3anncu
KOMMNNEKCHOINo 4ucna, peweHune KBaapaTHbIX ypaBHEHMﬁ Ha MHOMecTBe KOMMJAEKCHbIX 4yucen. Ha
BbINO/NHEHUE paboTbl oTBOAUTCA 40 MUHYT.

Ne ILnanupyemsbie O0bexT YposeHb dopma MaxkcuMaJIbHbII
n/n peE3yabTaThl OLICHUBAHUA CJI0KHOCTH 3alaHusA 0aJy 3a 3alaHHue
1 3HaHWE MHOXKECTBA Cnoxenue u b 1
KOMIIJICKCHBIX YHUCCII, BbIYHUTAHHUC
YMEHUE BBINTOJIHATH KOMIIJICKCHBIX
apu(pMeTHIECKIE yHucen
2 onepanuu. YMeThb IIpoussencuue b 2
MIPEACTABISAT KOMILJICKCHBIb
KOMILIEKCHBIC YHCIA B quce
3 TPUTOHOMETPUUYECKON TpuroHomerpudeck | Y 2
(dopme, BO3BOTUTH ast hopma 3anucu
4rcia B CTETICHb U 4uia
4 M3BJICKAaTh KOPHHU. Bo3sBenenue B Y 3
YMmers pemathb CTEIeHb U
KBaJpaTHBIC H3BJICYCHHUC KOPHA
5 YPaBHCHHSL. Pemenne Y 2
KBaJApaTHbIX
ypaBHEHU

[Ikana nepeBoja nepBUYHOTO Oajia 3a BBIITOJHEHHE KOHTPOJIbHOM paboThI B
OTMETKY IO NATHOAJIIbHON HIKaJe:

[TepBuuHBIit Oat

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

9. KomOMHaTOpHKA M BEPOSITHOCTH
B paboTe npoBepsAloTCA 3HAHWUSA 3/1EMEHTOB KOMOWHATOPMKK, CAyYalHbIX COObITUIA U KX
BepoATHOCTeN. Ha BbinosiHeHWe paboTbl oTBoAMTCA 40 MUHYT.

Ne ILnanupyemsbie O0beKT YposeHb ®opma MaxkcuMaJIbHbII
n/n pe3yJabTaThl OLICHMBAHUA CJ10KHOCTH 3alaHusd 0aJuJ1 3a 3a1aHHe
1 3HATh 3JIEMEHTHI IepecranoBky, b 1

(axropuain




2 KoMOMHaTOpuKH, yMeTb | Coueranus u Y 3
pemIaTh 3a7a4u C pa3MereHust

3 MIPUMEHECHUEM bunom Hrrotrona Y 2
9JIEMEHTOB
KOMOHHATOPUKH

4 3HaTh, 4TO TaKOe Crnyuaiinble b 2
CITydaiiHbIe COOBITHSI B | COOBITHS M UX

S KakK HaXxo/aUTh BEpPOSITHOCTD Y 2
BEPOSATHOCTH COOBITHI

[Ikana nepeBoia MEPBUYHOTO Oalijia 3a BHINOJIHEHHE KOHTPOJIBHON pabOThI B
OTMETKY 1O MATHOAITFHOH IIKajIe:

[TepBuuHbBIM OasLT

0-4 5-6

7-8

9-10

OrMmeTKa

2 3

4

IIpomMe:kyTOUYHASI aTTECTALUSA
HToroBhie KOHTPOJIBHEIE MEPOIIPUATHS MMPOXOAUT B (POpME KOHTPOJIBLHON PabOTHI
WM TEeCTa, COCTaBJICHHOrO MO TemaM mnoiyroaus (cm. Tabmuny «Texymimii
KOHTPOJIbY»). MakcumanbHblil 6amt 3a UKM — 10 6. JI1s BbICTaBJIEHUS OTMETKH
MIPUMEHSIETCS 1IKaJa MePeBo/ia MEPBUYHOTO Oaia, pa3MeIieHHas BhIIIIE.

11 kaacce

Tekylmunii KOHTPOJIb:

Ne Konrpoaupyemslie TeMsbl, pa3aeasl | HanmveHoBaHUE OLIEHOYHOTO
cpeacTBa
1 [loBTOpeHue KoutponbHas pabota
2 Crenenn u kopau. CTereHHbIC KIIAX KountpoapHas padora
P yH

3 ITokazaTenpHas U JorapupmMuIecKas KOHTpO JIbHAS pa60Ta
¢bynakuuu. [IpeoOpazoBanue BeIpakeHUN

4 Jlorapudmuueckue u nmokazareabHbIC KonTponbHas pabora
YpaBHEHUS U HEPABCHCTBA.

5 Ipoussoanas. [Tpumenenue npousognoit | KoHTponbHas pabora

6 [TepBooOpazHas u UHTErpa KonTtpomnrHas pabota

7 [IpumeHeHue onpeaeneHHOro HHTerpaia

8 VpaBuenus. HepaBenctBa. Cucremsl KonTpoapHas pa60Ta
YpaBHEHUI U HEPABEHCTB

9 DNeMEeHTHI TEOPUH BEPOATHOCTEH 1 KonrpoasHast pabora
MaTEeMaTHYECKON CTaTHCTUKU

10 O600IaroIIEe TTOBTOPEHHE KontponbsHas pabota

1. B paGore mpoBepsieTcs yMeHHE MNPUMEHSATH oOpeTeHHble B 10 Kiacce HaBBIKU
penieHuss ypaBHeHHM W HepaBeHCTB.Ha BboimonHeHune paboTsl oTrBOgUTCS 40MUHYT.
OO6yuaromuecss He MOTYT HCIIOIb30BaTh CIIPABOYHbBIC MAaTEPUAJIbI 10 TEME.

Ne | [Inanupyemblie | O0beKT oleHUBaHUSI | YpOBeHb ®opma | MakcumMaJabHbIN
o/ pe3yJbTaThl CJOKHOCTH | 3aJaHHud | 0aJL1 3a 3agaHue
1 3HATL METOIBI PamnmonanbHoe b 2

pelieHus ypaBHEHUE
2 palMoHaNbHBIX, | PanmoHansHOE A4 2

TPUTOHOMETPUY | HEPABEHCTBO




3 €CKHX, Tpuronomerpudeckoe | Y 3
MOKa3aTeNbHbIX | ypaBHeHHe. OTOOp
, KOpHEH.
4 norapupmuueck | Jlorapupmuaeckoe b 2
UX YpaBHEHHH | (IOKa3aTelbHOE)
Y HEPaBCHCTB ypaBHEHHE
5 Jlorapudmrmaeckoe Y 3
(mokazaTenbHOe)
HEPaBEHCTBO

[Ikana nepeBoa NepBUYHOTO Oaiia 3a BBITOJHEHHE KOHTPOJIHHOM paboThI B
OTMETKY 1O MATHOAIILHOH IIKaje:

[TepBuuHbBIM OasLT 0-4 5-6 7-8 9-10

OrmeTka 2 3 4 5

2. Ctenenu U kopHH. CTeneHHble PYyHKIUM

B paGote mnpoBepsiercsi ymMeHue paboTaTh C pallMOHAIBHBIMH CTETICHSMH, KOPHIMH
CTEIEHU N, BBIIONHATH NPEOOpPa30BAaHMS CTENEHHBIX BBIPAKEHUH W BBIpaXKeHUIl,
coliepXKalluXx KOpHH cTerneHH n. Ha BeimonHeHwe paboTel oTBoxutcss 40MHHYT.
OOyuaromuecst He MOTYT UCIIOJIb30BaTh CIIPABOYHBIE MATEPUAIIBI ITO TEME.

Ne | [Inanupyembie | O0beKT OlleHUBAHUSA YpoBennb ®opma | MakcuMaJIbHbIH
m/m | Pe3yabTaThl CJI0KHOCTHM | 3aJaHuMsa | 0aj 3a 3aJaHue
1 3HaTh moHATHe | PamuoHanbHas b 1

palrOHAIBHON CTCIICHb YHClIa
2 creneHy, kopHs | KopeHb crenenu n b 1
3 CTEeIeHHu N. [IpeoGpazoBanue Y 2

YMmetn CTENEHHBIX

BBITIOJTHSITh BBIPKEHUH
4 npeobpasoBanu | [TpeoOpasoBaHue b 2

sl CO CTENEHSIMU | BBIpQXKCHUH C KOPHEM
5 U KOPHSIMHU. [IpeoGpazoBanue W4 4

BBIPA)KEHUI C KOPHEM

[kana nepeBoia NEpBUYHOrO OaiJia 3a BHITOJHEHUE KOHTPOJIbHOU paboThl B
OTMETKY IO NATHOAJIIIbHON HIKaJe:

[lepBuuHbIii 6armt 0-4 5-6 7-8 9-10

OT1MmeTKa 2 3 4 5

3. [loka3zaTenbHas u Jorapudpmudeckas GyHKuum

B pabGote mpoBepsitoTCS 3HAHWS CBOMCTB IOKa3aTeNbHONM U JIorapuMHUUYECKOH
GbyHKIMIA, MOHATHE JIorapudma dYucia, yMEHHEe IpeoOpa3oBaTh JIOTapU(PMHUECKOe U
NoKaszaTteapbHOe BbIpakeHue. Ha BolmonHeHue pabotbl  oTBOAMTCS  40MHHYT.
OO6yyatoniyecs: He MOT'YT UCIIOJIb30BaTh CIIPABOYHBIE MATEPUAIIBI I10 TEME.

Ne | Ilnanupyemblie | O0beKT OlleHHBAHMS YposeHb ®opma | MakcuMaabHbIN

n/m | pe3yabTarhl CJI0KHOCTH | 3aJaHusA | 0aJ1 3a 3a1aHue

1 3uare noustue | Jlorapudm uncna b 2




2 norapudma,
CBOMCTBa U

rpaduk

3 MOKa3aTeIbHOM
u
JorapumMuIecK

4 oif pyHKIIUH,

YMETh
BBITOJTHATH

5 peoOpa3oBaHU
s
MOKa3aTeIbHbIX
"
JorapumMuIecK
UX BBIPAKCHUN

CoiicTBa 1 rpaduk
[I0Ka3aTeIbHON

byHKIAN

CgoiicTBa u rpadguk
JOTaprUPMHUECKOM

GbyHKIMN

[IpeoGpazoBanue
MOKa3aTeNbHBIX
BbIpaKECHU I

[IpeoGpazoBanue
JOTaprUPMUIECKUX
BbIpaKECHU I

[lkana nepeBoia NepBUYHOTO OaJija 3a BbIIOJIHEHHE KOHTPOJIbHOM paboThI B

OTMETKY IO NATHOAJITILHON HIKaJe:

[lepBuuHBIii Oan

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

4. JlorapupmMmnueckne u NoKa3arelbHble YPABHEHHUS] U HEPABEHCTBA

B pabore mpoBepsieTcs yMeHHE peliaTh TMOKazaTeIbHbIE U JIorapupMUYECKUe
YpaBHEHHUSI M HEPABEHCTBA, CHUCTEMbl YpPaBHEHUN W HEPABEHCTB, BBIMIOJIHATH OTOOP
KOpHEH, MpUHAJJICKAIINX JaHHBIM MHOKecTBaM.Ha BbImosiHeHHe paboThl OTBOAUTCS
40munyT. OOy4aromuecss He MOTYT HCIOJIb30BaTh CIIPABOYHBIE MaTEPUAIIBI TIO TEME.

Ne | [Inanupyemble | O0BeKT OLleHUBAHUSA YposeHb ®opma | MakcuMaJabHbIN
m/m | Pe3yIbTaThI CJI0KHOCTH | 3ajaHuMs | 0as 3a 3aJaHue
1 3narb u ymMeTs | IlokazarensHoe v 2

MIPUMEHSTh ypaBHEHHE C OTOOPOM

pa3yInYHbIE KOpHEM
2 METO/IBI Jlorapugmuueckoe 4 2

peleHus ypaBHEHHE C OTOOPOM

MIOKA3aTeNbHBIX | KOPHEU
3 1 IToka3zarensHoe v 2

JorapuMHUUECK | HEPABESHCTBO
4 | MX HEPaBEHCTB | JlorapudmMuueckoe 2

HEPaBEHCTBO

5 Cucrema ypaBHEHUI \Y 2

[Ikana nepeBoia mepBUYHOTO Oalija 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B

OTMCTKY 110 MATHOAJUIBHOM IIKaJIe:

[TepBuuHbIii Oast

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4




5. lIponsBoanas. [IpumMeHeHne Npou3BOAHOM

B pabote mpoBepstoTcsi 3HaHME MPOU3BOAHON IOKa3aTeIbHOW M Jorapudmuyeckont
(GyHKUUH, yMEHHE HaXOAWTh MPOU3BOJHBIC, NMPUMEHATH MPOU3BOJHYIO K PEIICHUIO
3amay. Ha BeimonHenue pabotsl oTBoauTcA 40MuHYT. OOywaromuecs HE MOTYT
MCIIOJIb30BATh CIPABOYHbIE MaTEPUaIbl IO TEME.

No | Ilnanupyembie | O0beKT OLleHMBAHUS YpoBennb ®opma | MakcuMaJIbHbIH
n/m | Pe3yIbTaThl CJI0KHOCTH | 3aJaHusA | 0aJ 3a 3a1aHue
1 3narp Tabnuny | [IpousBogHas b 2

MIPOU3BOJIHBIX, | ITOKA3aTEIbHOU

YMETh GbyHKIMU
2 BBIYHCIIATH [IpousBoaHas b 2

MMOU3BOIHBIE, norapupMUIECcKoit

MPUMEHSTh UX K | QYHKIUU
3 petienuto 3a1a4 | [Ipumenenue 0% 6

MPOU3BOJHOMN

[Ikana nepeBoja nepBUYHOIO Oasia 3a BbIOJHEHHE KOHTPOIbHOM paboThl B
OTMETKY 10 NATHOAJIIbHON HIKaJe:

[lepBuuHsIii 6armt 0-4 5-6 7-8 9-10

OrmeTka 2 3 4 5

6. IlepBooOpa3Hasi u MHTErpaJj

B pabote mnpoBepsitoTcsi 3HaHWE MOHATUN NepBooOpa3Has M HHTErpaji, CBOMCTBa
UHTErpaja, TaOJMYHble 3HAYCHHUS WHTETPAJOB, YMEHHE BBIYHCIATh HHTErPajbl
pasnuuHbiMu MeToaamu, (opmyna Heiorona-JleitOnuna. Ha BeimosHeHne paboOTHI
orBoguTcs 40MuHyT. OOyuaromuecs He MOTYT HUCIOJIb30BaTh CIPAaBOYHBIE MaTEepHAaJIbI
110 TEME.

Ne | [Inanupyemble | O0BeKT OLeHUBAHUSA YposeHb ®opma | MakcuMaJabHbIN
m/m | Pe3yabTarsl CJI0KHOCTH | 3ajaHuMs | 0as 3a 3aJaHue
1 3Hath Tabmuiy | [lepBooOpasnas b 2
2 nepBooOpa3ubix | MHTErpan v 3
3 (uHTETpAanoB), OrnpeieneHHbIH b 2

YMETh UHTETpaj
4 BBIYUCIIATE, OnpenencHHbBII vy 3

YMETb nHrerpai. @opmyna

IIPUMEHATD K Herorona-Jleitbnuna

PELIECHUIO

3ajad.

[lkana nepeBoia mepBUYHOTO Oalija 3a BBINOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY IO NATHOAIIILHOM IIKaje:

[lepBuuHBIit Oat 0-4 5-6 7-8 9-10

OTMmeTKa 2 3 4 5

/. IlpumeHenne onpeaeJeHHOr0 HHTerpaJa



B pabGote mpoBepsieTcsi ymMeHHE NPUMEHSTH OINpEACNIEHHbII MHTErpajl K pelIeHHI0
reOMETPUYECKNX (BBIYUCIICHHE IUIOManed M o00beMoB) u ¢usmueckux 3amad.Ha
BbINIOJIHEHUE PaboThl oTBoAMTCA 40MuHyT. OOydaromuecs HE MOTYT HCIOJNIb30BaTh
CIPaBOYHbIE MaTEpHAIIbI IO TEME.

Ne | [Inannpyemblie | O0beKT OeHHMBaHHA | YpPOBeHb ®opma | MakcuMaJabHbIN
n/m | Pe3yabTaThl CJI0KHOCTH | 3aJaHuMs | 0aJj 3a 3aJaHue
1 3nate popmynsl | Inomans miockoit b 2

VISt ¢burypbl
2 BBIYUCIICHUS ITnomans mIockoi vy 3

Ioniaei (burypsr
3 wiockux ¢uryp, | O6beM Tea BpameHus | Y 3
4 00BEMOB TEIl Pewenue ¢pusudeckoii | b 2

BpalCHUA. 3aJa4n

YMeTs pemathb

¢busnueckue

3aa4u.

[Ikana nepeBoja nepBUYHOIO Oajia 3a BbIIIOJHEHHE KOHTPOJIbHOI paboThI B
OTMETKY IO NATHOAJIILHON HIKaJe:

[lepBuuHsIii 6armt 0-4 5-6 7-8 9-10

OT1MmeTKa 2 3 4 5

8. YpaBHenusi. HepaBencrBa. CucreMbl ypaBHeHHii 1 HEPABEHCTB

B paGote mpoBepsitoTCs NMpUMEHEHUE HABBIKOB PEIICHMS] PA3IMYHBIX YpPaBHEHHH U
HEPaBEHCTB, CUCTEM ypaBHEHUN W HepaBeHCTB. Ha BeimomHeHue pabotel oTBOoAUTCA 80
MUHYT. OOyuaromuecs He MOTYT HCIIOIb30BaTh CIIPABOYHBIE MaTE€pPHAIIbI IO TEME.

Ne | [Inanupyemblie | O0beKT OLeHUBAHUSA YposeHb ®opma | MakcuMaJabHbIN
m/m | Pe3yabTarsl CJI0KHOCTH | 3ajaHuMs | 0aj 3a 3aJaHue
1 3HaTth MeTOAbl | CMellaHHbIe y 2

peleHus YPaBHEHHUS
2 CMEILIaHHbIX CwMmerianHble y 2

YPaBHEHUN U HEPABEHCTBA
3 HEPABEHCTB, VpaBHeHue ¢ y 4

YPaBHEHHUH C rapaMeTpom
4 rmapamMeTpom CMelanHoe y 2

HEPaBEHCTBO

[lkana nepeBoia NepBUYHOTO Oalija 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY O NATHOAJIILHON HIKaJe:

[lepBuuHbIii 6armt 0-4 5-6 7-8 9-10

OT1MmeTKa 2 3 4 5

9. DJieMeHTBhI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKHU

B pabGore mnpoBepsieTcssi 3HAHUE OCHOBHBIX DJIEMEHTOB TEOPHUH MAaTEMaTUYECKOM
CTaTUCTUKH, YMECHHUE IIPOBOJMUTH CTAaTUCTUYECKUM aHaIM3, PEIlaTh 3aJadyd TEOPUHU
BeposiTHOcTel. Ha BoinmonHenue pabotsl otBoAuTCA 40MuHyT. OOydaroniyecs: He MOT'yT
WCII0JIb30BATh CIPABOYHBIE MAaTEPUAIbI [10 TEME




Ne | [Inanupyembie | O0beKT OleHUBAHUSI | YpOBeHb ®opma | MakcuMaJIbHBIH
n/m | Pe3yabTaThI CJI0KHOCTHM | 3aJaHuMsA | 0ajJ 3a 3aJaHue
1 3Hath DJIEeMEHTHI TEOPUU v 3

3JIEMEHTHI MaTeMaTU4eCKOn

TEOpUHU CTaTHCTUKHU
2 MaTeMaTH4eCKO | Martemarudeckas v 4

M CTAaTUCTUKU U | 0OpaboTKa

TEOpPHH pe3yIbTATOB PELICHUS

BEPOSITHOCTEM, 3agauu
3 YMETh Pemenne 3amaun Yy 3

IIPUMCHATb UX | TEOPUU BEPOSITHOCTEH

Ha IPaKTHKE.

[Ikana nepeBoa NepBUYHOTO Oaia 3a BBITOJHEHHE KOHTPOJILHOM paboThI B

OTMCTKY I10 IATHOAJIIBEHOM IIKaIe:

[TepBuuHBIM OasLT

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

10. O6o0maromiee MOBTOPEHME.
B pabote mpoBepsitoTCS HAaBBIKM MOCTPOEHUS MaTeMaTHUYECKUX MOJIENeH, pelieHue
CBA3aHHBIX C HUMHU NPAKTHUYCCKUX 3ada4, B TOM YHUCJIC SKOHOMHYCCKOro COACPIKaHHA.
Ha Brimonnenue pabotsl otBoautcs 40 MunyT. OOydaromnyecs: He MOT'YT UCIIOJIb30BaTh
CIIpaBOYHBIEC MATEPHUAIbI 10 TEME.

Ne | [Inanupyembie | O0beKT OlleHUBAHUSA YpoBennb ®opma | MakcuMaJIbHbIH
m/m | Pe3yabTaThl CJI0KHOCTHM | 3aJaHuMs | 0aj 3a 3aJaHue
1 [TocTpoenue 3amaua v 2

MaTeMaTU4eCKU | SKOHOMHUYECKOTO

X MoJenen COJIEpKAHUSA
2 Pemienne 3ajava onTUMH3AIIT v 3

MIPaKTUYECKUX

3a1a4

Texymuii KOHTPOJIb:

10 kaacec. 'eomeTpus

Ne KonTposaupyemslie TeMsl, pazaeasl | HamMeHoBaHHE OLIEHOYHOIO
cpeacTBa

1 OcCHOBHBbIE TOHATHUS IJITAHUMETPUU KontponbsHas pabota
(moBTOpEHUE)

2 AKCHOMBI CTEPEOMETPUU Kontponbshas pabota

3 [TapannensHbie npsiMble U T1ockocTd | KonTponbHas paborta
B ITPOCTPAHCTBE

4 [lepneHAUKYISIPHOCTD MPAMBIX U Kontponbshas pabota
IJIOCKOCTEN B POCTPAHCTBE

3) MHoOrorpaHHuKH Kountponbshas pabota




6 | BeKTOpBI B POCTPAHCTBE | Kontposbhas pabora

1. OcHOBHBIE NOHATHSA IVIAHUMETPUH (TIOBTOPEHHUE):

Jlis OLIEHKM OCBOEHHS NIpPOrpaMMbl Kypca T€OMETpUU OCHOBHOW IIKOJBI /pa3ena
«[InanumMeTpus» HCIONB3YIOTCS 3aJaHus C OOIMIMM YCIOBHEM. B 3amaHMsIX NpOBEepsAIOTCS
3HaHUA O MUIOCKUX (UTypax M MX CBOWCTBAaX, yMEHHE HAXOJIUTh F€OMETPUYECKHE BEIUYUHBI
(mmUHBL, TUIOMIANW), TPUMEHSATH TEOpEeMBbI JUIsi OOOCHOBAaHHOTO pemieHus 3amad. Ha
BbINIONTHEHUE paboThl oTBoauTcs 40 wmuHyT. OOyuyaromyecss HE MOTYT HCIIOJIB30BaTh
CIPaBOYHBIC MATEPUAIIHI TT0 TEME.

No | Ilnanupyembie | O0beKT OLleHMBAHUS YpoBennb ®opma | MakcuMaJIbHbIH
n/m | Pe3yabTaThbl CJI0KHOCTH | 3aJaHusA | 0aJ 3a 3a1aHue
1 3HaHue Tpeyronbauku.Haxox | B TekcroBas | 2

bopmy, JICHUE DJIEMEHTOB 3aj1a4ya

OMMCHIBAIOLIUX | TPEYTrOJIbHUKA

M3y4aeMble (cropona, yroma) mno

burypsl. u3BecTHbIM. [ Inomans,

YMenune TIEPUMETP.

2 CTPOUTH UYeTbIpexyroibHUKH. b TekcroBas | 2
YEepTEeK, 3anauu Ha 3aja4ya
MIPOBOAUTH HaxO0>KJICHUE IJIUH U
JIOKa3aTeyibCcTBa | TUIOLIACH.

3 U peuiaThb OKpy>KHOCTb U KpPYT. b TekcroBas | 2
3a/1a4u. 3anauu Ha 3a/1a4a

HaxO0KJICHUE IJIUH U
IUIOLAEH.

4 Bnucannsie u \Y TexcroBas | 4
OIHMCaHHBIC 3aa4a
OKpY>KHOCTH. Pemienue
3a/1a4 Ha KOMOWHAIUU
IUIOCKUX (Uryp.

IlIkama nepesoJia NEpBUIHOIO OaJlia 3a BBIIIOJTHEHUE KOHTpOJ’ILHOﬁ pa6OTBI B
OTMCTKY I10 MATUOAUIBHOM IIIKaJIe:

[lepBuuHbIii 6armt 0-4 5-6 7-8 9-10

OT1MmeTKa 2 3 4 5

2. AKCHOMBI CTepeoMeTpun

B 3amaHusx paOOTBl NPOBEPSIOTCS 3HAHHMS OCHOBHBIX aKCHOM CTEPEOMETPHH W
CJ'[G)ICTBI/II\/JI M3 HUX, YMCHUC IMPUMCHATH UX HA MPAKTHUKEC IJIA PCHICHUA MMPAKTUYCCKUX 3a1a4, B
YaCTHOCTH, ITIOCTPOSHMH CEUCHHMH NPOCTPAaHCTBEHHBIX ¢Guryp. Ha BbeimomHeHne paboThI
oTBoaUTCA 40 MUHYT.

Ne ILnanupyemsbie O0beKT YposeHb ®opma MaxkcuMaJIbHbII
n/n pe3yabTaThl OLICHUBAHUS CJI05KHOCTH 3alaHusA 0aJu1 3a 3a1aHHe
1 3HaHue AKCHOMBI b Pabota c 3
aKCMOMAaTHKH CTEPEOMETPHUH U PUCYHKOM
CTEpEOMETPUU CIIEICTBUS U3
HUX




2 YMeHue cTpouThb Ceuenue b Pabora c 3
cedeHue MHPaMUJIBI PHCYHKOM

3 MHOTOTPaHHUKOB Ceuenue kyda Y Pabora ¢ 4
PHCYHKOM

[Ikana nepeBoa NepBUYHOTO Oaia 3a BBITOJHEHHE KOHTPOJILHOM paboThI B
OTMETKY IO NATHOAILHOM 1IKaJsIe:

[TepBuuHbBIM OasLT

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

3. IapansejbHble NPsIMbIE U IJIOCKOCTH B IPOCTPAHCTBE

B 3amanmsx paboThl

IMPOBCPACTCA 3HAHUC OCHOBHBLIX IIPHU3HAKOB

[IapaJUIEIbBHOCTU NPSIMBIX U IUNIOCKOCTEN, YMEHUE NTPUMEHSTH OTU NPU3HAKH JUIS
penieHus npakTudeckux 3aaad. I[IpoBepsercs ymeHue 0OOCHOBBIBATH B3aMMHOE
pacnoJioKeHUe MPSAMBIX U IJIOCKOCTEW B MpocTpaHcTBe. Ha BhimoaHeHUE padbOThI

otBoauTCS 40 MUHYT.

Ne | Ilnanupyemslie O0beKT Yposenb dopma MaxkcumaJbHbIIT
/ pe3yJbTaThl OLICHUBAHUS CJIOKHOCTH | 3aJaHUsA 0aJL 3a 3a1aHKMe
1I
1 3HaHUE TEopeM, [TapamiensHbie b Pabota c 2
CBOMCTB U psiMbIE B PUCYHKOM
MIPU3HAKOB 110 MIPOCTPAHCTBE
2 n3yqyaemoii reme. | CkpemnuBaronuecs | Y Pabora ¢ 4
YMeHue unraTh npsiMble. YTou PUCYHKOM
YEPTEK, MEXIY PSIMBIMU
3 BBIIIOJIHATD [TapamiensHOCTH \Y Pabora ¢ 4
000CHOBaHHbIE IIJIOCKOCTEN PUCYHKOM
IIOCTPOEHUS.
YmMenue
MIPOBOANTH
JI0KA3aTeNIbCTBA U

peliaThb 3a/ia4u.

[Ikana nepeBoja nepBUYHOTO Oajia 3a BBIIOJHEHHE KOHTPOJIbHOM paboThI B
OTMETKY MO NATHOAJIIILHON HIKaJe:

[lepBuuHBIi Oan

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. IlepneHAUKYJISIPHOCTH B MIPOCTPAHCTBE
B pabote mpoBepsieTcsi 3HaHHE TEOpPEM, CBOMCTB M MPU3HAKOB IO HM3y4aeMOW TeMe.
YMeHue IpoBOJIUTh JTOKA3aTeIbCTBA U pemiath 3a1adn. Ha BeimonHeHue padoTel otBoauTcs 40

MUHYT.
No | Ilnanupyembie O0beKT YposeHb ®opma MaxkcumMaJibHbII
n/ pe3yJbTaThl OLICHMBAHUA CJI0KHOCTH | 3aJaHHA 0aJu1 3a 3a1aHHe
I
1 3HaTh OCHOBHBIE IlepnienAMKyIAPHOCTD N 2
TCOPEMBI U TPU3HAKH HpHMOﬁ " IINIOCKOCTH




TMePICHANKYISPHOCT | IlepreHauKyiapHoOCTE | | 2

Y TIPSIMBIX U IJIOCKOCTEH

IUIOCKOCTEH. Teopema o Tpex W4 3
HEepHEeHANKYIISpax.

YMerts periath Yrom Mexay npamoi 1 | Y 3

3a/1a4y 110
HAXO0XICHHUIO yIia
MEXy IPSIMOU U
TLIOCKOCTBIO.

IIJIOCKOCTBIO

[Ixana nepeBoa MepBUYHOTO Oajia 3a BHIIOIHEHHE KOHTPOJIBHOW pabOThI B
OTMETKY 1O MATHOAIIILHOH IIKaje:

[TepBuuHbBIM OasLT

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

5. MHOrorpaHHuKu

B pa60Te IMPOBEPACTCA 3HAHHNEC OCHOBHBIX BHUJ0OB MHOT'OI'PAHHHUKOB, YMCHUC CTPOUTH
CCUCHUA U pCIIaTb COOTBCTCTBYIOIIMC 3a/]a4u. Ha Brimonaenue pa6OTI>I OTBOJUTCA 40 MUHYT.

No Ilnannpyembie O0BLeKT Yposennb dopma MaxkcuMaJabHBbII
/ pe3yabTarhbl OlLleHUBaHUS CJI0KHOCTH 3aJaHus 0aJ1J1 3a 3a1aHHe
II
1 ‘YMeHue cTpouTthb [NocTtpoenue ceuenus b 2
CCUCHUC
MHOTI'OIpaHHHKA
2 YMeHne HaX0IUTh [lepumerp u ruiomanp Y4 4
TCOMCTPHUICCKUC CCUCHU
XapaKTCPUCTUKU
CCUCHU
3 YMeHue HaX0IUTh VYron mexny W\ 4

YTOJI MEXIY
TUTOCKOCTSIMH

IUIOCKOCTSIMH CEYEHHUS
Y TpaHu

[lkana nepeBosia mepBUYHOTO Oalija 3a BBIIOJHEHHE KOHTPOJIbHOM paboThI B
OTMETKY IO NATHOAIIIbHOM IIKase:

[TepBuuHBIii Oast

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

6. BekTOpbI B IPOCTPaHCTBE
B pabote npoBepseTcs 3HaHUE MOHATUS BEKTOPA B IPOCTPAHCTBE YMEHUE BBINOIHATh
omnepanuu ¢ BekTopamu. Mcrnonp3oBanne BEKTOPOB MPH PEIIEHUH TeOMEeTpHUYecKux 3agad. Ha
BBITNIOJTHEHUE paboThl 0TBOAUTCS 40 MUHYT.

Ne | Ilianupyembie OO0BeKT Yposenb dopma MakcuMaJIbHbIHI
H/ pPe3yJabTaThbl OIlCHUBaHUA CJIOKHOCTH 3aJaHUA 0aJL1 3a 3alaHueC
II
1 3HaTh AEWCTBUS HAL CroxeHue u IN 2
BCKTOpaMI/I BBIYUTAHUC BeKTOpOB

2 Ymetb Paznosxxenue Bexktopa 4
paCKHa}]BIBaTB 110 TpeM
BEKTOD I10 TPEM HEKOMIUIAHAPHBIM

3aJIaHHBIM




IIpumenars
hopMyITBI
CKaJISIPHOTO
YMHOXCHUS TS
peneHus 3agau

CkansipHoe
TIPOU3BEICHUE
BEKTOPOB. YTOI
MeXy BEKTOpaMH




[IIkana nmepeBoia NEpBUYHOTO Oaia 3a BHIIOIHEHUE KOHTPOJIBHON PabOTHI B
OTMETKY 1O MATHOAIIIBHOH IIKajIe:

[TepBuuHbBIi OasLT 0-4 5-6 7-8 9-10

OrmeTka 2 3 4 5

IIpomMe:kyTOUYHASI aTTECTALUSA

3ayeT MO TeMe: BOMPOCHI K 3a4€Ty COCTABIIAIOTCS MO TeMaMm, u3ydaemMbiM B 10
kiacce (cm. Tabmuiy «Tekyuuid KOHTpoJby»). CHHUCOK BOMPOCOB MpeaiaracTcs
y4YalnmMcs He Mo3Hee, YeM 3a 2 HEIENH /10 3a4eTa.

KpuTepuu oieHKH yCTHOTO OTBETA:

OTBeT OLIECHUBAETCSI OTMETKON «5», €CIIM YUEHHK:

® [IOJIHO PacKphUI COAepXaHHe Marepuaia B o0beMe, MPeayCMOTPEHHOM IMPOTrpPaMMON U
Y4EeOHUKOM;

® U3IOKWI Marepual T[PaMOTHBIM  SI3IKOM, TOYHO UCHOJNb3YySd MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEAEIEHHON JJOrMUYECKON II0CIIE10BaTENbHOCTH;

® MIPaBUJILHO BBIMOJIHUI PUCYHKH, YEPTEXKH, TPAdUKH, COITYTCTBYIOIUE OTBETY;

® [I0Ka3aJl YMEHHE WIIOCTPUPOBATh TEOPHUI0O KOHKPETHBIMU IpPUMEpPaMH, IPUMEHSTH €€ B
HOBOW CUTYyalluu IIPU BBIIIOJHEHUH ITPAKTUYECKOTO 3aJIaHuUs;

® [POJEMOHCTPUPOBAI 3HAHME TEOPUM pPAHEE U3YYEHHBIX COIMYTCTBYIOIUX  TEM,
c(OPMHPOBAHHOCTh M YCTOHUNBOCTD UCIIOJIb3YEMBIX ITPH OTBETE YMEHHI U HaBHIKOB;

® OTBEYaJl CAMOCTOSITENIbHO, 0€3 HABOJSAIIMX BOIPOCOB YUUTES;

® BO3MOJKHBI OJIHA — JIB€ HETOUYHOCTH IPH OCBEIICHHE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCTIPABUII IIOCIIE 3aMEUaHUs YUUTEs.

OTBeT OLICHUBAETCSI OTMETKOM «4», €CIIM OTBET YUECHUKA!

® YJOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OIEHKY «5», HO MPH 3TOM HUMEET OIUH M3
HEJOCTAaTKOB: B  W3JIOKEHWU JOMYIIEHbl HeOonplnue mpolenbl, HE HCKa3uBIIEe
MaTeMaTHUYECKOE COJEepKaHUE OTBETA;

e JONyUIEHbl OJWH — JBAa HEJOYETa INpPU OCBELIEHUU OCHOBHOI'O COJIEp)KaHUS OTBETA,
WCIIPABJICHHBIE [TOCIIE 3aMEYaHMs] YUUTEIIS;

e JIOMYIIEHBI OMKOKa WK O6osee ABYX HEJOYETOB MIPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB
WIN B BBIKJIQIKAX, JIETKO MCIIPAaBIICHHBIE ITOCIIE 3aMeYaHMsl yUUuTesl.

OtmeTka «3» CTaBUTCA B CIEAYIOIIMX CIIydasx:

® HEMOJHO PACKPBITO COJIEpXKaHHWE MaTepuana (colaepXaHHWe H3JI0XKEHO (parMeHTapHO, He
BCEr/la MOCJeI0BaTeNbHO), HO TIOKa3aHo oO0lee MOHUMAaHKUE BOIPOCa M MPOJEMOHCTPUPOBAHBI
YMEHHMsI, TOCTaTOYHbIE JIJIsl YCBOCHHSI IPOTPaMMHOI0 MaTeprara;

® UMEIUCh 3aTPYAHEHUS WIM JONMyIIEeHbl OMMOKH B OIpEIeJIeHUN MaTeMaTHYeCKOn
TEPMHUHOJIOTHH, YEpPTEKax, BBIKIAJKAX, HCIPABICHHBIE TI0CIE HECKOJBKMX HAaBOIAIINX
BOIIPOCOB YUUTEJNS;

® YYCHHMK HE CIpPABWICA C NPUMEHEHHUEM TEOpPUHM B HOBOM CHUTyal[Md IIPU BBIOJIHEHUU
MPaKTUYECKOI0 3aJIaHUs, HO BBIMOJIHUI 3aJJaHusI 00s13aTEIbHOTO YPOBHSI CJI0KHOCTH T10 IaHHOM
TEME;

® [pu JOCTATOYHOM 3HAaHUU TEOPETHMUECKOTO MaTephalia BBbISIBJIEHA HEJAOCTaTOYHAas
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHHI1 1 HABBIKOB.

Ot1MeTKa «2» CTaBUTCA B CICIYIOIIMX CIy4asiX:

® HE PaCKpPbITO OCHOBHOE COJIEpKaHNe Y4eOHOI0 MaTepuaa;

e OOHapy)KEHO HE3HAHHWE YYCHHKOM OOJbIIeH uiM HamOoJee BaXHOW 4YacTH Yy4eOHOTO
MaTepuana;

e JIONMYILICHbl OIIMOKK B OIpEJIeJIeHUN MOHATUH, NpPU MCIOIb30BAHUM MaTEMAaTUYECKOH
TEPMHUHOJIOTHH, B PUCYHKaX, UepTekax WK rpadukax, B BHIKJIAIKaX, KOTOPbIE HE UCIPABIICHBI
I10CJIE HECKOJIBKMX HaBOJSALIMX BOIIPOCOB YUHUTEIIS.




11 KJace
Texymuii KOHTPOJIb:

Ne Konrpoaupyemslie TeMsl, pa3aeasl | HanmveHoBaHUE OLIEHOYHOTO
cpeacrBa
1 BekTopsl B mpOCTpaHCTBE KonTponbnas pabora
2 Metona KoopIMHAT B MTPOCTPAHCTBE KonTtponbsHas pabota
3 [{umuaAp, KOHYC, TIap KonTtponbsHas pabota
4 OO6bembl Tel KonTtpoarsHas pabora
) O6o0m1arolee MoBTOpeHue KonTtpomarHas pabora
1. BekTopbl B NIPOCTPAHCTBE
B paGore mpoBepslOTCH 3HAHHUS: MOHATHE BEKTOPa B IMPOCTPAaHCTBE,
AECTBUS € BEKTOPAMH, KOMILUIAHAPHbIE BEKTOPbI, Pa3JI0:KEeHHUE
BEKTOpPa MO0 TpeM HEKOMIUIAHAPHbIM  BekTopam. CkaJjspHoe
npousseneHue BekTopos. Ha BpinosiHeHue padorsl orBoaurcs 40MuHyT.
IInanupyemsbie | O0bEKT OLICHUBAHUS YpoBenb ®opma | MakcuMaJIbHbIH
Nl_) pe3yJbTaThbl CJI0KHOCTH 3alaHusA 0aJI1 3a 3aJlaHue
n/n
1 YMeThb [HevictBus ¢ Bektopamu | b 1
2 BBITIOJIHATD JlnuHa BeKTOpa b 1
3 aprMeTHCCKH Paznoxxenne BekTopa b 2
€ oIricpanuu €
4 BEKTOPAM, Paznoxxenne BekTopa v 2
5 packnageBare | CramsipHoe vy 4
BEKTOD I10 TPEM IIPOU3BCACHUC
HEKOMIUIaHapH | BEKTOPOB, yTOI MEXIY
BIM, pEIlaTh BEKTOpAMH
3aJa4u Ha
CKaJIsIpHOC
IIPOU3BEICHUE
Ikaina nepeBoJia NICpBUIHOTO OaJu1a 3a BBLIMTOJHEHHUE KOHTpOJ'ILHOI\/’I
pa6OTBI B OTMCTKY 11O MIATUOAJIIBHOMN IIKaIE:
[TepBuuHbBIi OasT 0-4 5-6 7-8 9-10
OtMmeTKa 2 3 4 5
2. MeTo/J1 KOOPpAMHAT B MPOCTPAHCTBE.
B pabore npoBepsieTcsi yMeHHe HCHOJb30BATh BEKTOPHbI H
KOOPAMHATHBIA METOJ JIfl PelIeHUsl TeOMEeTPHUYeCKHUX 327124 : HAXOAUTh
KOOPAUHATHI CepeAUHbI OTpPe3Ka, [MJIHHY OTpPe3Ka, Yrojd Mexay
NPSAMbIMH, YroJ Mexkay IockoctasMu. Ha BbinmosiHeHHe pPadoOThI
orBoauTcsa 40MuHYT.
IInanupyembie | OObeKT OleHUBAHUSA | YPOBEHb ®opma | MakcuMaabHbIN
N(_) pe3yJibTaThbl CJI0KHOCTH 3aJJaHUA 0aJs 3a 3aJlaHUuEe
n/n
1 Ymers Koopaunats! BekTopa | b 2




2 HaxXOJIUTh
KOOpIVHATHI

CkansipHoe
MIPOU3BEICHUE

3 BEKTOPA,
CKaJIIPHOE

[Ipocreiimume 3agauu B
KOoOpAuHAaTax

4 MIPOU3BE/ICHUE
BEKTOPOB,
MIPUMEHSATh
KOOPJAMHATHBIN
METOA ISt
pelenus
re€OMETPUYECKH
X 3aJa4

Yron Mexay npsMbIMU

IIkama nepeBoJa ICPBUIHOIO 0aJj1a 3a BLIIIOJIHEHHE KOHTpOJ'IBHOfI

paboThl B OTMETKY O MATHOAIILHOM 1IKaJe:

[TepBuuHBIit Oat

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

3. HmaunHap, KoHyc, map
B paGore nmposepsiercss 3HaHMe CBOMCTB (UIyp BpalleHHs, B3aMMHOE
pacnosnoxenue reomerpuyeckux ¢uryp. Ha BbinojsHeHue padoThI
orBoAUTCHA 40MUHYT.

IInanupyemsbie | O0BbEKT OLICHUBAHUS YpoBennb ®opma | MakcuMaJIbHbIH
Ne pe3yJbTaThl CJI0KHOCTHM | 3aJaHuMsa | 0aj 3a 3aJaHue
n/n
1 3HaTh cBoMcTBa | Llunuuap. mwiomanb b 2

buryp MTOBEPXHOCTH.
2 BpAILIEHUS, UX Konyc. IInomans b 2

TE€OMETPUYCCKH | TIOBEPXHOCTH.
3 e [ap. ITnomans b 2

XapaKTepUCTUK | MIOBEPXHOCTH
4 u. YMeThb B3aumnoe v 4

pemaTe 3a1a4M | pacnoiiokeHue chepsl

Ha B3aUMHOE Y TIJIOCKOCTH

pacrioyio’keHue

cdepsl U

IJIOCKOCTH

IIkana nepeBoaa NepBUYHOIO 021712 32 BbHINIOJIHEHHE

KOHTPOJIbHOH pa0d0Thl B 0TMETKY 110 NATHOAVIbHOM LIKae:

[TepBuuHbIit Ot

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. O0beMbl T

B patore nposepsiercsi 3HaHUE (POPMYJI 00bEMOB OCHOBHBIX
reomerpuyeckux Teja. Ha Bpinosinenue padorsl orBoauTcs 40MUHYT.

ILnanupyemsbie
pe3yJbTaThl

Ne

O0BEeKT OLICHUBAHUSA

YpoBennb
CJI0KHOCTH

®opma
3ajlaHus

MakcuMaabHBIN
0aJ171 32 3aaHue




n/n

3Hath HopMyIIBI

U yMETh

HAXOIUTh
00BeEM

BAIWNF-

OCHOBHBIX

reOMETPUYECKU
X uryp

O0BeM npU3MBI

O0Bem nmupamuIbI

O06bemM nuIMHIpA

O0Bem KoHYyCa

O06bem mapa

<| 1| o] «| o1

NN NN

IlIkama nepeBoJia ICPBUIHOIO 0aJj1a 3a BLIIIOJIHEHHE KOHTpOJ'IBHOfI

paboThI B OTMETKY 1O MATHOAJUIBHOM HIKaJIe:

[TepBuuHbBIM OasLT 0-4 5-6 7-8 9-10
OtMmeTKa 2 3 4 5

5. O0obmalIee MOBTOPEHNE

B pabGore mnpoBepsieTcsi yMeHHMe HCHOJb30BaTh IMPH PpPelIeHUU

CTepeoMeTPHYECKUX 3a4a4 IUIAaHUMeTpU4Yeckue (PaKTbl M MeETOAbI;
NMPOBOAUTH J0KAa3aTeJbHbIC PacCyKJAeHMsl B XoAe pemeHusi 3axa4d. Ha
BbINIOJIHEHHE Pa0oThl oTBOAUTCH 40MUHYT.

IInannpyemsbie | O0BbEKT OLICHUBAHUS YposeHb ®opma | MakcuMaabHbIN
No pe3yabTaThl CJI0KHOCTH | 3ajaHuMsA | 0asI 3a 3aJaHue
n/n
1 3HaTh U yMeTh | MHOTOIpaHHUKA v 3
2 IIPUMCHATE @urypsl BpalleHus v 2
3 | HaseEA BekTopsl b 2
4 E:;ZEizf;ﬁiq OOBeMbI TEI v 3

[IIxana nmepeBoja MepBUYHOTO OaJJIa 3a BHIMOJIHEHNE KOHTPOIBHOM

pa6OTBI B OTMCTKY IO MATUOAUIBHOM IIIKaJIe:

[lepBuuHBIi Oat

0-4

5-6

7-8

9-10

OTtMmeTKa

2

3

4




