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1. HammeHoBaHue y4eOHOI0 NMpeaMeTa

Maremaruka (yriayOJaeHHBIN ypOBEHB)

2. MecTo y4eOHOT0 MpeMeTa B CTPYKTYype 00pa3oBaTeibHONH NMPOrpaMMbl

VY4eOHbIN mpeaMeT BXOAUT B 0a30BYIO 4acTh NMPEIMETHOH oOiactu «Marematuka u
nHpopMaTrukay oOpa30BaTEILHON MPOrpaMMbl CpelHero odmero obpazoBaHus. B yueOHOM
rutane Jlunest Ha OCBOCHHE TIPOrpaMMBI IO MaTeMaTHUKE Ha YIiyOJieHHOM ypoBHE oTBenieHo 408
yacoB: 204 gaca B 10 knacce (6 yacoB B Heznento) u 204 yaca B 11 kacce (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 B3aUMOJAEHCTBOBATH C COIMUAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX
byHKIUSAMU 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 3aKOHOMEpPHOCTEHM, OOBEKTOB, 3aJad, pEIIeHUH,
paccyXJIeHUH; BOCIIPUMMYUBOCTHIO K MAaTEMAaTHYECKUM acHeKTaM pa3IuyHbIX
BHUJIOB 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
TPyIOdOOusi;  HMHTEpEeCcOM K  pa3audyHbIM  cpepam  npodecCHOHATBHOU



NeSITEILHOCTH, CBSI3aHHBIM C MaTEeMaTUKONW M ¢ NPWIOKEHUSIMH, YMEHHEM
coBeplIaTh OCO3HAHHBIM BBIOOpP Oyaymiel mnpodeccun U pearn30BBIBATH
cOOCTBEHHBIE JKM3HEHHBIC IUIAaHBI; TOTOBHOCTBIO M  CHOCOOHOCTBIO K
MaTeMaTU4YeCKOMY OOpa3oBaHHMIO M caMOOOpa30BaHUIO Ha TIPOTSKEHUH BCEH
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, 3TAIOB €¢ pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS ITUBUIN3AINH;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH U MaTEMaTHYECKOW KYJIBTYpPOU KaK CPEJICTBOM
IMO3HAHUsI MUPA; TOTOBHOCTBIO OCYIIECTBISATH IPOSKTHYIO M MCCIJICIOBATEIIBCKYIO
NIeSTeIILHOCTh MHAVBHUAYAIBHO U B TPYIIIE.

MertanpeamMeTHble pe3yJabTaThl

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 OOIIHE; YCIOBHBIC, 6 BBIABISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M UM NOpOoTHUBOpeunss B  (dakTax, [HJaHHBIX, HaAOIMIOACHUSIX U
YTBEPXKJCHUSIX; MpeajiaraTb KPUTEPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH o
OpPOTUBOPEYUN; JiedaTh BBIBOJABI C  HCHOOJb30BAHHMEM  3aKOHOB  JIOTHUKH,
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKJIIOUYEHUN, YMO3aKIIOUEHUN MO aHAJIOTHH;
OPOBOAUTH CaMOCTOSITEJIBHO JIOKAa3aTEIbCTBA MAaTEMATHYECKUX YTBEPKIACHUN
(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
HUCCJICIOBATEJIbCKUN  MHCTPYMEHT  NO3HaHUsS;  (QopMyJIMpOBaTh  BOIIPOCHI,
(ukcupyroime npoTuBopedne, IMpodieMy, yCTaHaBIWBaTh HWCKOMOE W JIaHHOE,
¢bopmupoBaTh TUIIOTE3y, apryMEHTHPOBATh CBOIO IMO3UIIMIO, MHEHHUE; MPOBOIUTH
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,
CUCTEMAaTHU3UPOBAaTh M HHTEPIPETUPOBATH HH(MOPMAIUIO pa3jIUYHbIX BHUJOB H
dbopm mipencraBiieHUs; CTPYKTYypHUpOBaTh HHGPOPMAIUIO, IIPEJICTABISITH €C¢ 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
BO3PaXKEHUsI; TIPEACTABISITH PE3yJabTaThl pPEUICHUs 3aJadd, SKCIIEPUMEHTA,
HCCIEAOBAaHMUs, IPOEKTAa; CaMOCTOATEIbHO BBIOMpaTh (opMaT BBICTYIUJIEHUS C
YYETOM 3a7a4 MPEe3CeHTAIMH U OCOOEHHOCTEH ayIUTOPHH.

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.
Yuueepcanvnuwie pecynamuenvie oeiicmeus

CamoopraHmsanMsi: COCTaBJISITh IUJIaH, aJTOPUTM pELISHUs 3ajlauM, BBIOUpATh
CrIoco0 pEeIIeHUs C YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
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.

IIpenmeTHbie 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 ISl 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 IIpeacTaBI€HUs JaHHBIX.

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 apKTAHI€HC YMCIOBOTO
apryMmeHTa.

Ypasenenus u nepasencmea

CBOOOHO omepupoBaTh IMOHATHUSIMM: TOXIECTBO, YypPaBHEHHE, HEPABEHCTBO,
paBHOCHUJIBHBIE YPAaBHEHHUSI U YpPaBHEHUA-CJIECACTBUS; PaBHOCUJIbHbIE HEPABEHCTBA.
[IpuMeHsTh pa3IuyHble METOAbl PELICHUS PallMOHAIbHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHHUIT; IPUMEHSITh METOJ] UHTEPBAJIOB ISl PEILICHUs] 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
NOJYYE€HHBIN pe3yabTar.

Hcnonp3oBaTh cCBOMCTBA AEUCTBUN C KOPHSIMU 151 IpeoOpa30BaHUs BBIPAKEHUM.
BreinonHsaTe 1peoOpa3oBaHUsl YHUCIOBBIX BBIPAXXEHUH, COAEpXKAIIMX CTENEHU C
palMoHaJIbHBIM MOKa3aTeJIEM.

Hcnons3oBaTek cBoiicTBa JorapudmoB i IpeoOpa3oBaHUsl JIOTapUPMHUUECKUX
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
YPaBHEHUH.

MopaenupoBaTh peajibHbIE CUTyallUU Ha sI3bIKE ajireOpbl, COCTABISATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA MO YCJIOBHUIO 3aJa4l, 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
3Ha4YeHUI QYHKIHUU, HyJIU PYHKIUHU, TIPOMEXYTKHA 3HAKOIOCTOSTHCTBA.

CBo0OOIHO OIIEpUPOBATH MMOHSITUSIMHU YETHEIE u HEYETHBIE 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 pyHKIHUN JUI UCCIIEIOBAaHUS NPOLIECCOB 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 OmepUpPOBATH IOHITHUSIMHU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHUs
IOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE II0CJIEIOBATEIILHOCTH;
IIOHUMAaTh OCHOBBI 3apOXKICHHS MaTEeMaTHUYECKOrO aHajiu3a KaK aHajhu3a
OECKOHEUYHO MAaJIbIX.
CBOOOZIHO OIlepUpOBaTh HNOHATUSIMH: HENpPEpPBhIBHbIE (PYHKIMH; TOYKHU pa3pbIiBa
rpaguka GyHKINHU; aCUMOTOTHI rpaduka GyHKIUH.
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-MHOXKECTBEHHBIW anmapaT jIsi ONHWCAaHHUs PEaTbHBIX
MIPOIIECCOB U SIBIICHUH, TIPU PEIICHUHN 3a1a4d U3 APYTUX YISOHBIX IIPEIMETOB.
CB0OOAHO OIEpPUPOBATh MOHSITHSIMH: 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 m HOK HaTtypanbHBIX 4YHcCen IJsl peuleHus 3aaad, NPUMEHSITh aJroOpUTM
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 yPaBHEHHUSI.
CB0O0OOAHO OINEpUpPOBaATh ITOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; NMPUMEHSThH
HeoOxoaumble (GOpMyJbl i PELIeHHUs] OCHOBHBIX THUIIOB TPUIOHOMETPUUYECKUX
HEPABEHCTB.

CB0O0OOIHO oOmepupoBaTh MOHATUSAMHM: CHCTEMAa M COBOKYIIHOCTh YPaBHEHHUHN U
HEPaBEHCTB; PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI- CJIEACTBUSI; HAXOJAUTh PELICHUS
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 mapaMeTpaMHu.

MopaenupoBaTh peajibHbIE CUTyallUd Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAYKECHMUS,
YPaBHEHHsI, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3aJa4dd, HCCIEeNOBaTh
IIOCTPOEHHBIE MOJIEJIM C MCIIOJb30BaHUEM ammaparta ajreOpbl, HHTEPIPETUPOBATh
NOJIy4YECHHBINPE3YyJIbTAT.

Dynkyuu u zpaguxu

Ctpouts rpaduky KOMIO3UIHNHU (PYHKIHUN C TOMOIIBIO JIEMEHTAPHOT'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
OpPUKJIAAHBIX, B TOM 4YHCJIE COMHAJIbHO-DKOHOMHYECKHMX, 3ajadax, s
ONpeJZieJIeHUsIT CKOPOCTH M YCKOPEHHsl mpoliecca, 3aJaHHOro ¢GopMyso uiu
rpapuKoOM.

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

HaxoauTte mmomanu miockux Guryp u o0bEMBbI TEJI C MOMOIIBIO UHTErpaJa.

HMmMmeTs npencTaBieHUue O MATEMAaTHYECKOM MOJIEIMPOBAHUN HA IPUMEPE COCTABIICHUS
nuddepeHIraIbHBIX YPaBHESHUM.

Pemlate mnpuxiagHele 3agadd, B TOM UYHCJIE COLMAJIBHO-DKOHOMHYECKOTO 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 ¢ MPUMEHEHHEM (Popmyd.
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 JOKAa3aTEIbCTBO MAaTEMATHYSCKUX OTHOIICHUH W HAaXOXXJICHUE
T€OMETPUYECKUX BEJIMYWH, MPUMEHSISI W3BECTHBIE METOAbl NpPHU PEIICHUU
MaTEeMaTHYSCKHUX 3a/1a9 MOBBIIICHHOTO 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
OpaKTUYECKHUE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'e€OMETPUIESCKHUX BEITUYHH.
HNmets npencTaBieHus 00 OCHOBHBIX dTaraX pa3BUTHSI TEOMETPUU KaK COCTaBHOU
qacTu (pyHIaMEHTa Pa3BUTHUsSI 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 (IIWJIWHAP, 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.

CB000OJ1IHO OIepUpOBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
BrinonHATE onepanuu 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
(mapanieIbHO M MNEPHEHAUKYJIIPHO OCH), CEYeHUsT KOHyca (mapaiesibHOe
OCHOBAHHIO M IPOXOJsIIEe Yepe3 BEPIINHY ), CEUEHU LIapa.
Hcnonp30BaTe METOABI IOCTPOEHUSI CEYEHUN: METOJ CJIEI0B, 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
reOMETPUYECKUX BEJIMUUH.
IIpuMeHATs mporpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIIEHUN CTEPEOMETPUYECKHUX 3ajad.
IIpyuMeHATE NOJIydeHHBIE 3HAHUsSI Ha NpPaKTUKE: CpPaBHUBATh, aHAJIU3UPOBATh U
OLICHUBATh peajibHbl€ CHUTyalluH; IPUMEHSITh H3yUYE€HHbIE TIOHSTUSI, TEOPEMBI,
CBOICTBa B TIIpOllecCE€ MOWCKa pEelIeHUs MaTeMaTH4ecKu C(hOpMYyJIMPOBAHHON
OopoOJieMbl, MOJICIMPOBATh peEajbHbIE CHUTYyallUM Ha S3bIKE TI'€OMETpHH,
HUCCJIENOBATh NOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TTOHSATUN
U TeopeM, arrmapara ajreopbl; pemniaTb NPAaKTUYECKHE 3aJladyd, CBSI3aHHBIE C
HaXO0XXJICHUEM TI'€OMETPUYECKHUX BEJIUYMH.
Nmetps nipeacTaBieHrsi 00 OCHOBHBIX 3Tamnax pa3BUTHS I'€OMETPUHM KaK COCTaBHOU
JacTu pyHIaMEHTa pa3BUTHUSI TEXHOJIOTHA.
BeposiTHOCTB M CTATHCTHKA

10 ky1ace
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, JEPEBO  CIYy4YallHOro OKCIEPUMEHTa; 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
OpraHM3aliiy CIIy4alHOIo SKCII€pUMEHTA.

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 MNOHATHUSIMHU: COBMECTHOE paclpelesIeHUEe ABYX CIy4alHbIX
BEJIMUMH; UCIIOJIb30BaTh TaOJIUILy COBMECTHOI'O pacrpe- AeJ€HUs JABYX CIIydalHbIX
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
TEOMETPUUYECKOTO PACIPEICIICHNN.

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 .

Brruucnsate BBIOOpOYHBIE XapaKTEPUCTHKHA MO JaHHOW BBIOOPKE M OIIEHUBATh
XapaKTEepPUCTUKU TEeHEpPaJIbHON COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepucTukaM . OIeHUBaTh BEPOSITHOCTH COOBITUM M IPOBEPSITH MpOCTEHIINE
CTAaTUCTUYECKHE THUIIOTE3bl, II0JIL3YSICh W3YUYEHHBIMH pacHpeieIeHUsIMU



4. OobeM U ¢

o/lepKaHue Y4eOHOr o MmpeaMeTa

IIpoduin kiacca

EcrecTBeHHO - Hay4YHBIN, COLUAIBHO-TYMaHUTaPHBIN,

TEXHOJIOTMYECKU I
Mdopma odyueHuUst Ounas
NeNe yyeOHBIX IEPUOIOB, 1234
BbI/IeJIEHHBIX 11 U3Y4YeHHUs Y1eOHOT 0 i
npeaMeTa
O0beM yuedHOT0 mpeqMeTa (aK.4yac.) 408

KonTakTHas padota ¢
npenojaBartejieM (aK.4ac.),
B TOM YHCJIE:

He MeHee 408

IIpoBeneHue ayIuTOPHBIX 3aAHATHIA, B
TOM YMCJe NPAKTHYECKUX

408

MDopMBbI TeKYLLIET0 KOHTPOJISI

[TuceMenHOe KOHTpOsIbHOE MeponpusThe (16)
HeobbekTHBHpYyEMO€E KOHTPOJIBHOE MepornpusTie (8)

DopMBbI IPOMEKYTOYHOM aTTecTAlNU

Hrorosoe koutpoasnoe meponpustue (1, 2, 3, 4. YueOHbIe
IIEPUO/IbI)

Copaep:xanue yueOHOIr0 npeamera

TemaTuueckuii MJIaH

AyIuTOpHBbIE 3aHATHUS
Bcero
HaumeHoBaHMe TeM U pa3/iesioB (ak.uac.) B TOM 4HCIIe TEOPETHYECKHE
U MPAKTHYCCKUE 3AaHATUSA
AJredpa u HaYa1a MATEMAaTH4YeCKOro anaau3sa, 10 kinace
JlelicTBUTENIbHBIC YKCIIA 12 12
UwncnoBbie GyHKITUH 10 12
Tpuronomerpuueckue Gynkiun | 24 24
TpuronomeTpuueckue 10 10
YpaBHEHHsI M HEPaBEHCTBA
[TpeoOpa3oBanue
TPUTOHOMETPUYECKUX 21 21
BBIPAKECHUIN
[Tpou3sBoaHAs 29 29
KoMILIEKCHbIE YnCIa 9 9




KoMmOnHaTopuka 1 BEpOsITHOCTb

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

MHOrorpaHHUKU 14 14
BeKTOpHI B IIPOCTPAHCTBE 6 6
[ToBTOpEHME KypCca reOMeTpUn 6 6

10 xiacca

AJiredpa u HayajIa MaTeMaTHYeCKOro aHajam3a, 11 kiacc
[ToBTOpEeHNE 8 8
Crenenu u kopu. CteneHHbIe 12 12
byHKIUN
[TokazarenbHas 1 22 22
norapudmuueckas GyHKIUN
[TpousBonHas. [[pumenenue 22 22
[IPOU3BOHOU
[lepBoOOpa3Has u HHTErpas 18 18
YpasHeHus. HepaBeHcTBa.
CucreMbl ypaBHEHUN U 20 20
HEPABECHCTB
DJIEMEHTBI TEOPUU
BEPOSITHOCTEN U 12 12
MaTEMaTHUECKOW CTaTHCTUKU
O6o0611aro1ee MOBTOpEHHE 22 22

I'eomerpus, 11 kaace

BexTopsl B ipocTpaHCTBE 10 10
MeToa KOOpIMHAT B 18 18
MPOCTPaHCTBE

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




O6o061aro1ee MOBTOpEHHE

18

18




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

Aﬂzeﬁpa U nauala mamemamuuecCKkozo anaiu3ia, 10 knacc

Jeucmeumenvhuvie yucia

IlousTus: HaTypajJdbHOC YKUCII0, LEJI0C YUCTI0, OCTAaTOK 110 MOAYJIIO, PAllMOHAJIbHOC YHUCIIO,
HPppaluOHAJIBHOC YUCJI0, MHOKCCTBA HATYPAJIbHBIX, LCIIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITCHBHBIX
4YUCCil; YMCHHUC HCIIOJIb30BATh IIPpHU3HAKKW ACIMMOCTH, HauMEHBIINH 06].1_[1/1171 JCINUTCIIb H
HaAaNMMCHBIICC 06mee KpaTHOC, aJIrOPUTM EBK.HI/II[a Inpu pemcHUuMU 3a7a4, 3HAKOMCTBO C
Pa3IMYHBIMU IMMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS.

OHepI/IpOBaHI/Ie HNOHATUAMU: MHOKCECTBO, IMOAMHOXKCECTBO, OINCpallui HaJl MHOKCCTBAMMU,
YMCHHE HCIIOJIB30BATh TCOpeTI/IKO-MHO)KCCTBeHHBII‘/‘I arraapar i OIHCaHusA PpCalIbHbIX
IponeccoB u SIBIICHUI U IIpr pCHICHUHN 3a4a4, B TOM YHCJIC U3 APYTUX yT-IC6HI)IX npeamMcEToOB.

Yucnoevie hynkyuu

I'paduk ¢ynxnum, oOpatHas QGyHKIMS, KOMOO3UIMS (YHKIUHM, JuHeWHas (QyHKUUA,
KBaJpaTu4Has (QYyHKIHS, YMEHHE CTPOUTHh TpapuKu (YHKIWH, BBIIOIHATH HPeoOpa3oBaHUS
rpadukoB QyHKIUH.

Ncnons3oBanne rpadukoB (YHKIUN I U3ydeHHUs TPOIECCOB M 3aBUCUMOCTCH TPH
pEIIeHNH 3a/1a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 PEabHON KHU3HU; BhIpaxarh GopMyaaMu
3aBHCUMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOIHO ONEpUPOBATHh IMOHATHUSMHU: YETHOCTD
(GyHKIIUH, TEPUOTUYHOCTD (PYHKIIMH, OTPAHHUYEHHOCTh (PYHKIIUHU, MOHOTOHHOCTb (DYHKIIUU

Tpuzonomempuueckue ynxkuyuu

YucnoBasi OKpYKHOCTb Ha KOOpAWHATHOM IUIOCKOCTH. CHHYC M KOcuHyc. TaHreHc u
KOTaHreHc. TpuroHomerpuyeckue (YHKIHMHM YHCIOBOTO aprymMeHrta. TpUroHoMeTphuuecKue
(GyHKIMU YIIIOBOTO apryMeHTa, UX cBoicTBa M rpaduku. Cxarve M pacTshkeHHe IpaHUKoB
TPUTOHOMETpHUECKUX QYyHKIMI. OOpaTHbIEe TPUTOHOMETPHUECKHUE (DYHKIUU.

Tpuzonomempuueckue ypagHeHus 1 HepageHCcmed

[Ipocreiimne TPUTOHOMETPUUYECKHE YPABHEHUS M HEPABEHCTBA; METOJbl PEIICHUS
TPUTOHOMETPUYECKNUX YPABHEHUM: BBEJCHUE HOBOM NIEPEMEHHOM, Pa3I0KEHHE HA MHOKHUTEIIH,
OJIHOPOJIHBIE TPUTOHOMETPUYECKHUE YPABHEHUSI.

Ilpeobpazosanue mpuzonomempuuecKux 8blpaiceHull

3HaHue (GOpMyIN CIOXKEHHs, IPUBEIECHH, TBOMHOT0 apryMeHTa, OHMWKEHUS CTETECHH.
YMmenue BbIIONHATH: [IpeoOpazoBaHMe CyMMBI TPUTOHOMETPUYECKHMX  (YHKLIUH B
npousBeaeHue. IlpeobpazoBanue MpoM3BENCHUN TPUTOHOMETPUUECKUX (QYHKIUI B CYMMBI.
MeTobl pelieHus CI0KHBIX TPUTOHOMETPUUECKUX YPaBHEHHI.

Ilpou3eoonas



UwncnoBble TMOCIEAOBATETLHOCTH W CHOCOOBI WX 3amaHus. CBOMCTBA UYMCIOBBIX
nocnefoBareabHocTel.  Apudmernyeckas IMporpeccus, TIeOMeTpHueckas IpOorpeccus,

OECKOHEYHO yOBIBaroIas reoMeTpuyecKas MIPOTpeCccusi; yMEHUE 3aJ1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (POPMYIL.
Omnpenenenne npezaena [IOCJIEI0BATENLHOCTH. CsoiicTBa CXOISIIHUXCS

MocJeIoBaTeIbHOCTEN. Bhrurciienne mpenenoB mocienoBaTeabHocTel. CymMmma OeCKOHEUHOM
reoMerpuueckoil mporpeccun. Ilpenen ¢yHknmm Ha OeckoHeuHnoctw. llpenmen ¢GyHKIUU B
touke. [Ipupamenue aprymenta. Ilpupamenue ¢yHkuuu. 3agaun, OpUBOIALINE K MOHSITUIO
Ipon3BOHON. OmnpeneneHue MpoU3BOIHON. AJNTOPUTM OTBICKAHUS MPOU3BOJHOW. POpMyIIbl
muddepennmponanus. [IpaBuna quddepeHnupoBaHus.

Komnnekcuvie uucna

KommiekcHoe 4YHCIO, COMNpSDKEHHBIE KOMIUIEKCHBIE 4YHCHa, MOAYJIb U apryMeHT
KOMIUICKCHOTO  4Yucia, (Gopma  3amucud  KOMIUIGKCHBIX — 4Ymcel  (reoMerpudeckas,
TPUTOHOMETPHYECKash U anredpandeckas); yMeTb MPOU3BOJIUTH aprU(PMETHUECKUEe NEHUCTBUS C
KOMILUIEKCHBIMH YHCTIaMU; IPUBOAUTH MPUMEPHI HCTIOJIB30BAHUS KOMITJICKCHBIX YHCET.

Komounamopukxa u eepoamnocms

dakropuansl. Beibop Heckoiabkux 3neMeHToB. CoueTaHue, pa3MelleHue, epecTaHOBKa,
YHUCIO COYETAaHUH, pa3MELICHUH, IepecTaHOBOK; OuHOM HbIOTOHA; yMeHue HpPUMEHSTbH
KOMOWHATOpHBIE (DaKThI W pacCyXaAeHUs s pemeHus 3anad. CiaydaiiHble COOBITHUS M HUX
BEPOSITHOCTH. BeposTHOCTH COOBITHI C MCIOIB30BAaHUEM TpadUUECKUX METO/OB; MPUMEHSTh
U petIieHust 3aaad (popMysibl CIOKEHUS M YMHOXXEHHUS BEpOATHOCTEH, (HopMyny MOITHOMN
BEpOATHOCTH, (hopmyny bepHymiu, komOUHaTOpHBIE (PAKTHI U POPMYJIBI.

Oboowarouiee noemoperue

YMeHHe MOICTUpPOBAaTh pealbHbIC CUTYallMd Ha S3bIKE MAaTEMAaTHKH, COCTaBIISTh
BBIpQKEHUS, YpaBHCHHS, HEPABCHCTBA M WX CHCTEMBI 0 YCIOBHMIO 3aJaud, HCCIICAOBAThH
MOCTPOSHHBIE MOJICIH C UCIIOJIb30BAHUEM arapara areOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN
pe3yibTar.

Teomempus, 10 kracc

Iloemopenue

JIBukeHue, mapajuielbHbI TEepeHOC, CUMMETpPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue Mmono0usi, 1mogoOHbIe (UIyphl; YMEHHE paclio3HaBaTh PaBHbIE U
o100HbIE PUTYPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHUE HUCII0JIb30BaTh
re€OMETPUUYECKNE OTHOLIEHMS, HAXOJNUTh F€OMETPUUECKHE BEINYMHBI (AJIMHA, Yroj, IUIOIMab,
00BEM) MpU pPEIICHUH 3a/1a4 U3 IPYruX Y4eOHbIX MPEAMETOB U U3 PEAIbHOM JKU3HH. AKCHOMA,
TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTENbCTBO.

Axcuomvl cmepeomempuu

Touka, npsiMasi, MIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUN YroJ, ABYIPaHHBIN
yToJ, TPEeXTpaHHBIA YroJji, MepeceKaroulrecs, napajielibHble U CKPELIMBaIOLIUECs MPSMBIE,



HapauIeIbHOCTh W MEPIICHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH, YroJl MEKIy MPSIMBIMH, YTOJl
MCKAY HpHMOﬁ U TIOCKOCTBIO, YroJl MCKAY IUIOCKOCTAMH; YMCHHC HCIIOJIB30BATh IIPpU
pelIeHHU 3a1a4y U3y4eHHbIC (aKThl U TCOPEMBbI IUIAHUMETPHH; YMEHHE OLICHHUBATH Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM MUPE;

Hapannenvnocms npamvix u niocKkocme

Ilepecekaromuecs, NapajuieNbHbIE W CcKpewuBaromuecs npsaMble. llapamiensHoCTb
IpSIMOM M IUIOCKOCTH, IPU3HAK W CBOWCTBA. YTOJN MEXKIY NIPSIMBIMH B IIPOCTPAHCTBE.
IlepnengukynsapHocTs npsAMbIX. [lapainenbHOCTh IUIOCKOCTEW, IIPU3HAKM U CBOWCTBA.
[TapannensHoe mpoektupoBaHue. M3o0paxkeHue mnpocTpaHCTBEHHBIX Quryp. Terparap u
napaenenunen, kyo. Cedyenus Kyoa, mpu3Mbl, TUPAMUJIbIL.

IlepnenouKyaapnocms npAMbIX U HJI0CKOCHElL

IlepneHquKyISIpHOCTD IPSIMOW M INIOCKOCTH, IIPU3HAKU U CBOMCTBA. [leprieHauKymnsap u
HakJIOHHasg. TeopeMa O Tpex MEPHEHAMKYIApax. YIOJI MEXKAy MHIpsAMOH U IUIOCKOCTBIO.
PaccrossHne oT TOYKM 10 IUIOCKOCTH. PaccrosHuMe OT IpsAMOM 10 INIOCKOCTH. PaccrosHue
MEXy NapauIeIbHbIMU IIIOCKOCTSAMHU. PaccTosiHMe MEXIy CKPEIIUBAIOIUMUCS IPSIMbBIMU.
[lepneHMKyISAPHOCTD IUIOCKOCTEH, IIPU3HAKU U CBOMCTBA. [IBYyIpaHHBIN yroil, JMHEUHBIA Yrom
IAByrpa”Horo yria. Ilnomans oproroHalbHOM NPOEKIIMU MHOTOYTOJIBHUKA.

Mmnuozozpannuxu

MHOrorpaHHuK, CE4eHHWEe MHOIOTPAaHHUKA, IPABWIBHBIM MHOTIOIPAHHMK, IIPU3MA,
NMpaMuia, pa3BepTKa MOBEPXHOCTH, YMEHHUE CTPOUTHh CEYEHHE MHOTOTpPaHHMKA, U300paxarb
MHOTIOTPAaHHUKHA U HMX CEYECHMs, B TOM YHUCIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE
MIPUMEHSTH CBOMCTBAa TEOMETPHUECKUX (DUTYP K PELICHUIO 3ajad.

Bexmopot 6 npocmparncmee

[IpsiMoyronbHas cucTeMa KOOPAWHAT, BEKTOP, KOOPIWHATHI TOYKHU, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BE/IEHNE BEKTOpa Ha YUCIIO, pa3yIo’KEHNE BEKTOpa Mo 0asucy.

Iloemopenue Kypca zeomempuu 10 xnacca

YMeHue caMocToATeNbHO (HOPMYIUPOBATh ONPEIEICHUS U3Yy4aeMbIX (Uryp, BBIIBUTATh
TMIIOTE3BI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIIPOBEPIaTh
UX; YMEHHUE MPOBOJUTH KiIaccupukauio Guryp rno pa3indHbIM IpHU3HaKaM, BHITOIHATh
HE00XOAMMBIE JOMOTHUTENbHbIE TOCTPOCHHS.

Anzeopa u nauana mamemamuuecko2o anaauza, 11 knacc

Ilogmopenue

PaBHOCHIIbHBIE (POPMYTUPOBKU; YMEHUE (POPMYINPOBATH OOpAaTHOE M MPOTUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, UCIOIb30BaTh METO/I MaTEMaTHUYECKON
UHIYKIMK; TPOBOJUTH [OKA3aTENbHBIE PpACCYKICHUS IpU PEUICHUM 3a]a4, OLICHUBATh
JIOTUYECKYIO MPaBUJIbHOCTD paccyXIeHUH.



Hoxkazamenvnas u 102apupmuueckasn pynkuuu

OcCHOBHBIE CBOWMCTBa IIOKa3aTeJIbHOW W JorapudMuueckord (GyHKIUH, OIpeaciieHue
norapupmMa YHWCIa, CBOKMCTB  JIOrapu(MOB, BHJ NPOCTEHIIMX  MOKA3aTeNbHBIX U
Jorapu(MUUECKUX YpaBHEHUH M HEPaBEHCTB. YMEHHUE CTPOUTH IpadUKu IMOKa3aTeIbHOU U
norapupMuUecKoi PyHKIUH, BHITIOIHATH TPeoOpa30BaHus BEIPAXKEHUI, COlepKAIUX CTEICHH
C MPOU3BOJIBHBIM IOKa3areseM, Jorapudmel, pemarb ypaBHEHUs U HEPABEHCTBA, CBOJAMMBIE K
MPOCTEUIINM MOKA3aTeIbHBIM U JIOTapHU(PMHUYECKIM YPAaBHECHUSM U HEPABEHCTBAM.

Ilpouszeoonas. llpumenernue npousze00nou

HemnpepslBHOCTh  ()yHKIIMHM, acUMOTOTHI rpaduka (yHKIUH, ¢epBas W BTOpas
npou3BOAHAs  (QYHKIMH, TEOMETPHYECKMH M (U3MYECKUH  CMBICI  TPOM3BOJHOM,
nepBooOpa3Hasi, ONpeeICHHBI UHTErPall; YMEHHUE HAXOIUTh aCUMITOTHI Tpaduka QyHKIUY;
YMEHHE BBIUUCIATH IPOU3BOIHBIE CYMMBI, IPONU3BEACHUS, YACTHOTO U KOMITO3UINHU (YHKITUH,
HAXO/JUTh ypaBHEHHE KacaTelbHOW K rpaduky ¢yHknuu. Mcmonb3oBaHue MpOW3BOIHON IS
uccienoBaHus QyHKIUH, U1 HAXOXKICHHUS HAMJIYYIIero PEHICHHs B TPUKIIATHBIX, B TOM YHCIIE
COIIMAJIbHO-3KOHOMMNYCCKUX U (bI/ISI/I‘-IeCKI/IX 3aaavax, I onpeaciICHuA CKOPOCTU U YCKOPCHU.
MOHOTOHHOCTD (YHKIIMH, SKCTpEeMyM (QYHKIMH, HauOoJblllee M HAaWMEHBIIEE 3HAYCHHS
(GyHKINU Ha TPOMEXYTKE; YMEHUE TIPOBOJAUTD UCCIIEIOBaHUE (DYyHKIIHH.

Ilepsoobpaznas u unmezpan

[Tonstre mepBooOpa3Hoi. HeomnpeneneHuslid mHTerpay. CBOWCTBA W TPABHJIA BBIYUCICHHS
HEONpeAeNeHHOro wuHTerpana. KpuBonuHeitHas Tpanenus, 1iomanb. OnpeneaeHHbIN
unterpan. ®opmyna Hprorona-JleitOnuna. Haxoxxnenwe mimomaan U o0beMOB (uryp c
MOMOIIBKD  HMHTErpajla; MNPUMEpPbl  MATEMaTUYECKOTO  MOJCIMPOBAHUA C  MOMOIIBIO
i depeHIMaIbHbIX YpaBHEHUH.

Ypasnenus. Hepasencmea. Cucmemnl ypagHeHuil u HepageHCcme

ToxnaecTBo, TOXIECTBEHHOE TIpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa
YPaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB M CUCTEM, PAallHOHAIbHBIE,
UppalMOHaNIbHBIe, TIOKa3aTellbHbIe, CTEMeHHbIE, Jorapumuueckue, TPUTOHOMETPUYECKHE
YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pEellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX PUEMOB; PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MPUMEHSATh YPABHEHHMS, HEPABEHCTBA, UX CUCTEMBI IJI1 PEIICHUS MaTeMaTUYECKUX 3adad U
3a/1a4 U3 pa3MYHbIX 00JACTel HAyKU W peaabHOW YKU3HU; YMEHHE HCIOIb30BaTh CBOICTBA U
rpagukn  GYHKIUW 718 pelieHusT YpaBHEHWM, HEPABEHCTB W 3a7ad C IapaMeTpaMu,
M300pakaTh HA KOOPJIUHATHOMN MJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUH, HEPABEHCTB U UX
CUCTEM.

nemenmovl meopuu 6epPOIMHOCMENL U MAMEMAMUYCCKOL CIAMUCMUKU

Cpennee apudmernyeckoe, MeauaHa, HauOOJIbIIee W HAaUMEHbIIEEe 3HAYCHMS, pa3Max,
JUCIIEPCHs, CTAHAAPTHOE OTKJIOHEHUE JUIS OIIUCAHUS YUCIIOBBIX JaHHBIX; YMEHHUE UCCIIEN0BATh
CTaTUCTUYECKHUE JAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IrpapUuecKuX METOJOB U SJIEKTPOHHBIX
CpeAcTB; rpaduYecku HCCIE0BaTh COBMECTHBIE HAOMIONEHUS C TOMOUIbIO JHarpamm
paccerBaHMs U JIMHEHHOM perpeccuy; yMEHHE OLIEHHBATh BEPOSTHOCTU PeajbHBIX COOBITHIA;
YMEHHUE OIEPUPOBATh IOHATUAMU: Ciy4yalHas BEJIIMYMHA, PACIpPEIEICHUE BEPOSTHOCTEM,
MaTeMaTHYECKOe OXUJAHUE, AUCHEPCHUS M CTAaHAAPTHOE OTKIOHEHHWE CIIy4ailHOM BEIMYMHBI,



GyHKIIMM pacrpefesieHus W IJIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeJIbHOIO U HOPMAaJbHOTO
pacIpeneeHuii; YMEHHUE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUNM NI PEIICHUS
3a/la4; 3HAKOMCTBO C TIOHSTHUSMM: 3aKOH OOJBIIMX YHCEN, METOJbI BBHIOOPOYHBIX
WCCIICIOBAHM;, YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKoHA OONBIIMX YHUCET B
MIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPUPOBATH MOHITUSIMU: rpad, CBSI3HBIH
rpad, AepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHE 33/1aBaTh U ONMUCHIBATH Ipadbl pa3IMuHbIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4;

0o000warouiee nogmopenue

[TocTpoenne MaTeMaTHYECKHX MOJIETICH C TOMOIIBIO AreOpandeckKuX U TeOMETPUUECKUX
MOHATUNA W BEJIMYMH, DPEIICHHE CBSI3aHHBIX C HHUMM IPAKTHYECKUX 3a/1ad; COCTABJICHUE
BEPOSITHOCTHBIX MOJIEJICH W MHTEPIIPETAIUsl MMOJYYEHHBIX PE3YJIbTaTOB; PEIICHUE TPUKIATHBIX
3a/1a4 CpeACTBAMU MAaTEMaTUYECKOIO aHAM3a, B TOM YHUCIE COLMATIbHO-3KOHOMHYECKOTO M
(U3MUYECKOTO XapaKTepa; YMCHHE BBIOMPATH MOIXOIAIIMA METOA MJIs PEIICHHS 3aadu;
MMOHMMAaHKUE 3HAYMMOCTH MaTEeMaTHKU B U3YYEHHH IMPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; YMEHHUE pPaclo3HaBaTh IPOSIBJICHUE 3aKOHOB MaTeMaTHKU B HUCKYCCTBE, YMECHHE
MPUBOAUTH IPUMEPHl MAaTEMAaTUYECKUX OTKPBITHM POCCUICKOW M MHUPOBOM MaTeMaTH4EeCKOM
HayKH.

Teomempus, 11 knacc

Bexmoput 6 npocmpancmee

ITonsatue BexkTopa B mpoctpaHcTBe. Moayib BekTopa. PaBeHcTBO BekTOpOB. CliokeHHe U
BblUMTaHUE BEeKTOpOB. KouinHeapHble BEKTOpbl. Y MHOXKEHHE BEKTOpa Ha yucio. PasnoxeHue
BEKTOpA 10 IBYM HEKOJUIMHEApHbIM BekTopaM. KoMmIutanapHble BEKTOpBI. Pa3noxkeHue BekTopa
[0 TPEM HEKOMILUIaHAapHbIM BeKkTopaMm. CKalsipHOE NMPOU3BEACHHE, BEKTOPHOE IPOU3BENIECHUE,
YroJI MEXy BEKTOPaMU;

Memoo Koopounam ¢ npoOCMpPaAncmee

YMeHHE HCHOJb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOX JUIS  PELICHMS
reOMETPHUECKUX 3aJad M 3ajad JPYTUX Y4eOHBIX NPEAMETOB; ONEPUPOBATH MOHATHIMM:
Matpuna 2 x 2 u 3 X 3, onpeneanTenb MaTpULIbl, FEOMETPUUECKUN CMBICT ONPEeAETUTENS.

Hununop, xonyc, wiap

durypa U NOBEpPXHOCTh BpalleHUs, UWIMHIAP, KOHYyC, mmap, cdepa, pa3BepTKa
IIOBEPXHOCTH, CEUYCHHsI KOHyCa M LWIMHJIpA, MapajUICIbHbIE OCH MM OCHOBAaHUIO, CEYCHHUE
mapa, IUIOCKOCTb, Kacaromiasicsi cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE,
n300paxkaTh (UIypbl U TOBEPXHOCTH BpAIEHUS, MX CEYEHHUs, B TOM YHCJIE C IOMOIIbIO
ANEKTPOHHBIX  CPEJCTB; yYMEHUE TMPUMEHSATh CBOICTBA  TreoOMeTpUuYecKux  uryp,
CaMOCTOSITENTbHO (POPMYJIMPOBATH ONpPENENIEeHUs] U3ydaeMbIX (Uryp, BBIIBUTATh THUIOTE3BI O
CBOMCTBAxX U MPHU3HAKaX T€OMETPUUYECKUX UTYpP, 0OOCHOBBIBATH UM ONPOBEPraTh MX; YMEHHE
MPOBOJUTH KJIacCH(UKalKi0 (UTyp MO PAa3IMYHBIM IPHU3HAKAM, BBINOJIHATH HEOOXOMMBbIE
JOTIOJTHUTEIbHBIE IOCTPOCHHS;

Oovemovl men



[Tnomane ¢purypelr, 00bemM GUTYpHI, TUIOMIAAL CPEPHI, TUIOIIAAb TOBEPXHOCTH MTUPAMU/IBI,
MIPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a, IPSIMOYTOJIbHOTO Mapajulesenume1a, MTMPaMuIbl,
MPU3MBI, IWIMHIPA, KOHYCA, apa; YMEHHE HaXOAUTh OTHOIICHHE 00HEMOB IOJ00OHBIX QUTYD;

00006warouiee nogmopenue

YMeHue ucnobp30BaTh MPH PELUICHUH CTEPEOMETPUYECKHX 33Jau IJIaHUMEeTpruiecKkrue (hakThl 1
METO/Ibl; MPOBOJUThH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJE PELICHMs 3ajay; HCIO0JIb30BATh
MpUOOPETEHHBIE 3HAHUS M YMEHUSI B MPAKTUYECKOW NEATEIbHOCTH M TOBCETHEBHOM >KHU3HU
JUIA: MCCIEAOBaHUSA (MOJEIMPOBAHUS) HECIOXKHBIX IPAKTUYECKUX CHUTyallUd Ha OCHOBE
U3Y4YeHHbIX (opMyn W CBOMCTB (uryp; BBIYUCICHUS IUIOHIAJIE  MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TE€J MPU PELIEHUU IMPAKTUUYECKUX 3ajad, UCIOJb3Ysl IPU HEOOXOANMOCTH
CIPAaBOYHHMKH U BHIYMCIUTEIbHBIE YCTPOHCTBA

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

OcBoenue ydeOHOro mpeamera TpeOyeT CHCTEMAaTHYEeCKOr0 M3YYEHHsI BCEX TEM B TOU
MOCIIeI0BATEIbHOCTH, B KAKOM OHU yKa3aHbl B pabouell mporpaMmme.

OcHOBHBIMU BHJaMU Y4eOHON pabOThl SBJSAIOTCS ayAUTOpHbIE 3aHsTUs. WX wenp -
pacmpuTh 0a30Bble 3HAHHUS 00Y4YaIOIIMXCs 110 OCBaMBAaeMOl MmporpaMme yueOHOro mpeamMera
U CHCTEMY TEOPETUYECKUX OPHEHTUPOB [UIs TMOCIENyIoIIero Oojiee TIyOOKOTO OCBOCHHS
IPOrpaMMHOTO MaTepuaia B XOJE CaMOCTOSTeNbHOW paboTel. OOyuaromemycs BaXHO
MIOMHUTB, YTO aKTUBHAs paboTa Ha ypoke 3((HEKTUBHO MOMOTaET €My OBJIa/IETh POTPAMMHBIM
MaTepuajgoM OJlarojgapss pacCTaHOBKE YUYUTEIIEM HEOOXOIMMBIX AaKIICHTOB W YICPIKAHUIO
BHUMaHWS HWHTOHALIMOHHBIMHU MOAYJIALNUAMU TOJOCA, a TaKKEC IMOAKIIOYCHUEM ayJanuo-
BHU3YyaJbHOTO MeXaHW3Ma Bocmpusatus uHpopmanuu. Kpome Toro, Bo BpeMs ypoka HMeeT
MECTO TpPSMON BU3YAJIbHBIH W OMOILMOHANBHBIM KOHTAaKT OOYYaroIIerocss ¢ Y4HUTeleM,
o0ecrneunBaroIInii 6oJee MOTHYIO PeaTnu3alliio BOCIUTATEIbHON KOMIIOHEHTHI 00yUeHUSI.

CamocTtosTenpHas paboTa npecieayeT cleayolne Ieu:

— 3aKpEIUIEHUE M COBEPILICHCTBOBAHUE TEOPETUYECKUX 3HAHUM, IIOJYYECHHBIX Ha
JIEKUMOHHBIX 3aHATHUSAX;

- (opmupoBaHNEe HABHIKOB TMOJTOTOBKM TEKCTOBOH cocTapistomiell uHbopManuu
y4eOHOr0 M HAy4yHOro Ha3HA4YEeHMs JJIs pa3MelleHHUs B pa3IMUHbIX HH()OPMAMOHHBIX
CUCTEMAX;

- COBCPUHICHCTBOBAHUC HABBIKOB ITOMCKAa HAYYHBIX ny6mx11<aum71 n O6p330BaTeJ'II>HI>IX
pecypcoB, pa3MelIeHHbIX B ceTu IHTepHET;

- CAMOKOHTPOJIb OCBOEHUS ITPOTPAMMHOI0 MaTrepuaa.

ObyuaromeMycsi HEOOXOAUMO IMOMHHUTb, YTO PE3yJIbTaThl CaMOCTOSITENILHON pPabOThI
KOHTPOJIMPYIOTCSL MPENOAABATEIEM M YUYUTHIBAIOTCS B IPOLECCE TEKYLIErO KOHTPOJIS
YCIIEBAEMOCTH.

6. IlepeyeHb 0OCHOBHO y4eOHOJ JTUTEPATYpPBHI

OcHoBHaA:



1. Anrebpa m Hauasa Maremarmdeckoro anamm3a. 10 wmacc. Yacte 1.. yueOHuk /
A.I''Mopaxkosuy, I1.B. CemenoB —2¢ uza. - M.: MHEMO3HHA, 2021.

2. Anrebpa u Havaja Matemartudeckoro adamusa. 10 kmacc. Yacte 2.. 3amaunuk /
A.I''Mopakosuy, I1.B. CemenoB —2-¢ u3z. - M.: MHEMO3HWHA, 2021.

3. 'eomerpus. 10—11 kmaccer: yueb. 11t 001eo0pa3oBaTeIbHBIX YUPESKICHHUN: 0a30BBIN
u npoduinbHbii 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. Ilepeyenb MH(POPMAIHOHHBIX TEXHOJIOT Ui, MCIOJIb3yEeMBbIX NPH
OCYIIleCTBJIEHUH 00Pa30BaTeILHOI0 MPOIlecca Mo y4eOHOMY MpeaMeTy

OOpa3oBarenbHBI Tpolecc Mo ydyeOHOMY mpeaMmery MaremaTtuka TNpearnoiaraet
WCIIOJIB30BAHUE CIIEAYIOIIEro MPOrpaMMHOT0 obecrieueHust 1 WH(POPMAIIMOHHBIX CHPAaBOYHBIX
CHCTEM:

MIPE3eHTAI[IOHHBIC MaTepUaIbI (CIaiibI [0 TeMaM ayJUTOPHBIX U MPAKTUYECKUX 3aHITUH);
-ZI0CTyI B peskume ONn-line B DnekrponHyro Oubnmorednyto cucremy (36C);

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

-MHTEPHET-CEPBUCHI U JIEKTPOHHBIE PECYpPCHI (TIOMCKOBBIE CUCTEMBI, dJIEKTPOHHAs o4Ta, ON-
line >HIMKIOTIEIUN).

IlepeyeHb HEOOXOAMMOTO JIMIIEH3MNOHHOTO U/UJIA CBOOOIHO pAaCcIIPOCTPAHAEMOr0 IPOrPaMMHOTO
obecrieueHmst:

-IIporpaMMa JEMOHCTPAIIMY BHIEOMATEPHAIIOB;

-TIPUIIO’KEHHE, TIO3BOJISIONIEE TPOCMATPUBATH M BOCTIPOU3BOAUTH MeauakoHTeHT PDF-daiinos;
-y4eOHBIH TIpeaIMeT He NPeAyCMAaTPHBAET HCIIOJIB30BAHMS CHEIHUATBHOTO TPOTPAMMHOTO
o0ecreyeHusl.

[Ipu ocBoeHuu MaTepuaga W BBHINOJTHEHHS 3aJlaHUi 1O y4eOHOMY TpeaMeTy
PEKOMEHIyeTCsl MCIOJb30BAaHUE MaTepUaloB, pa3MeleHHbIX B JIMuHBIX KaOWHEeTax
obyuatoruxcss ETUC TITHUY (etis.psu.ru).

[Tpu opraHu3amuy JTUCTAHIIMOHHOW PabOTHI M MPOBEACHUH YPOKOB B pekume on-line
MOTYT HCIIOJIb30BaThCS:

-cucTeMa BUJICOKOH(EepeHITUN Ha OCHOBE maThOPMBI BigBlueButton
(https://bigbluebutton.org/)

9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HE00X0AUMOT 115

oCylIeCTBJIeHHSI 00Pa30BaTeIbHOI0 MPOIECca M0 Y4eOHOMY MpeIMeTy

21.]'[5{ MMPOBEACHUA ayOAUTOPHBIX 3aHATHH — ayauTopusa, OCHaIICHHaA CHGHHMHSHPOB&HHOﬁ
MC6CJILIO, ACMOHCTPallMOHHBIM 06OPYI[OB3.HI/ICM, IIKOJIbHOM MarHUTHOM HOCKOﬁ.


https://bigbluebutton.org/

10. ®OHAbI OHEHOYHBIX CPEJICTB

10 kiacc. Aareopa

Texynui KOHTPOJIb:

Ne KonTtposmpyembie Tembl, pa3aeasl | HaumeHoBaHUe OLIEHOYHOTO
cpeacTBa

1 JlelicTBUTENIbHBIC YUCTIA KonrtpomnbHas pabota

2 Yucnossle GyHKINUN KonTponbnas pabora

3 Tpuronomerpuueckue GyHKIUN KonTtpomabsHas pabora

4 [Tpocreiiye TpPUroHOMETpUYECKHE KonrtpomnsHas pabota
ypaBHEHHSI U HEPABEHCTBA

5 ITpeoOpazoBanue KonrtponsHas pabota
TPUTOHOMETPUUYECKUX BBIPAKECHUI

6 Onpenenenue Npou3BOJHOMN U €€ KoHntposnbHas pabota
BBIUMCIICHUS

7 [IprMeHneHne Nponu3BOIHON KoHntposnbHas pabota

8 KomMrnekcHble uncna KoHntposnbHas pabota

9 KoMOuHaTopuka 1 BEpOSITHOCTh KoHntposnbHas pabota

1. leiicTBUTEIbHbIE YHCJIA:
B 3aganusx pabGoThl MPOBEPSIOTCS YMEHHE BBINOJHATH JIEUCTBUSA C JIPOOHBIMH
qHUClIaMH, TIEPEBOJ IEPUOIUIYCCKUX JpoOeii B OOBIKHOBCHHBIE W HaoOopoT. Pemenwue
MPOCTEUIINX YPaBHEHUM W HEPABEHCTB C MoAayJjeM. JlelcTBus co creneHsMU. JlelcTBus C
kopHsimu. [IpeoOpa3oBanue Beipakeruii. Ha BbImonHeHne padboTsl oTBoauTCs 40 MHUHYT.
OO6yuaromuecss He MOTYT HCIIOIb30BaTh CIIPABOYHbBIC MAaTEPHUATIBI 10 TEME.

Ne | Ilnannpyemblie | O0beKT olleHHBaHUsA | YpOBeHb ®opma | MakcuMaJILHBIH
n/m | Pe3yabTaThl CJIO)KHOCTHM | 3afiaHus | 0aji 3a 3a1aHue
1 YMmenue IIpeoGpazoBanue v [Tpumep 2
BBITTOJTHSATD UPPALMOHAIIBHOTO
NEUCTBHS C BBIpaXKCHUSA
2 TPOOHBIMU PaGora ¢ npo6simu. b [Tpumep 1
3 "mcnamu, IIpeobpazoBanmue b Ilpumep | 1
HICPCBOA MppaIoOHaILHOIO
TMEPHOMHYCCKUX | pripaykeHNs
npobeii B (MppaLMOHANBHOCTD B
OOBIKHOBEHHBIC | 3papeHaTene)
4 U Ha00OpOT. I[Tpocreiimme Y% [Tpumep 4
PemeHIEe YPaBHEHHUS C MOIYJIEM.
5 TIPOCTCHIIINX ITpocreiimme b [lpumep | 2
YPaBHCHHH N HEPABEHCTBA ¢
HEPABEHCTB C MOIIYTIEM.
MOJIYJIEM.
Jencrsus ¢
KOPHSMH.
[TpeobpazoBanu
€ BBIPAXKCHU.

[Ikana nepeBoia mepBUYHOTO Oalija 3a BBIMOJIHEHHE KOHTPOJIbHON paboThI B

OTMETKY IO MATUOAIIIbHON HIKaJe:




[lepBuuHbIii 6asmt

9-10

OrMeTKa

2. YucsaoBbie GPyHKUNH
B 3amanusix paboThl MPOBEPSIOTCS yMEHHE padoTaTh ¢ (QYHKIMSAMH: HAaXOXAEHUE 00JacTu
ompeznenacHuss (QYHKIUH, JIEMEHTapHOE HCcienoBaHHEe (QYHKIHMHA (MOHOTOHHOCTb, YETHOCTH,

nepuonnvHocts). llocTpoenune rpadukoB ¢yHkumid, npeoOpasoBanue rpaduxos. Ha
BBINIOJTHEHUE PpabOThl OTBOAUTCS 40MUHYT.
Ne Ilnanupyembie O0bekT YpoBennb dopma MakcumMaJIbHbIH
n/n pe3yJIbTAThI OIleHUBAHUSI CJI0KHOCTH 3a/1aHusd 0aJL1 3a 3a/1aHHe
1 VYmenue naxomuth | O6macTh b 2
00D onpeieeHus
2 Ymenue CsoiicTBa b 1
HCCIIEI0BATh GbyHKIUH
GbyHKIUH (4eTHOCTD)
3 CBolicTBa b 1
byHKIMN
(MOHOTOHHOCTb)
4 YwMmenue 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 BbIIOJHEHHE KOHTPOJIbHOM paboThI B
OTMETKY N0 NATHOAJIIIbHON HIKaJe:

[lepBuuHBIii Oasn

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

3. Tpuronomerpudeckue (PyHKIHU.
B 3amanusix pa®oThl MpOBEPSAIOTCS HABBIKM MEPEBOJIa U3 TPaJyCHOW MEphl B paJUaHHYIO U
HaO60pOT; 3HAHUE CBOMCTB OCHOBHBIX TPUTOHOMECTPUICCKUX (I)YHKI_II/II\/'I, YMCHHUE CTPOUTH U
MpeoOpa3oBbIBaTh TpaMKU OCHOBHBIX TpUTOHOMETpHueckuXx ¢yHkiuil. Ha BeimonHeHue
paboTel oTBOAUTCS 40MUHYT.

No | ILnanupyemsie O0bexkT YposeHb ®opma MaxkcuMaJbHbII
/ pe3yJIbTAThI OLICHMBAHUS CJI0KHOCTH | 3aJaHus 0aJs11 3a 3a1aHue
II
1 HaBBIKU I'paduxu b 2
nepeBosia U3 OCHOBHBIX
I'PaJyCHON MEphl | TPUTOHOMETPHUEC
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.

[lkana nepeBo/ia mepBUYHOTO Oalijia 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY IO MATUOAIIILHON HIKaJIe:

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

OrmeTrka 2 3 4 5

4. Tlpocreiilie TPUMrOHOMETPHYECKHE YPABHEHHUS M HEPAaBEHCTBA

B pabote mnpoBepsArOTCS HABBIKM PEHICHUS TPUTOHOMETPUYECKHX YpaBHEHUU U
HEPaBEHCTB, 3HAaHWE (OPMYNI Ui TMPEOOPa3OBaHHS MPOCTEUIINX TPUTOHOMETPUUCCKUX
ypaBHEHUH, YMEHHE peIlaTh CHUCTEMbl TPHUTOHOMETPUUYECKMX ypaBHEHHH M HepaBeHCTB. Ha
BBITIOJIHEHUE pa0OThI OTBOAUTCS 40 MUHYT.

Ne ILiianupyemsbie O0bekT Yposenb dopma MaxkcuMaJibHbII
n/m PE3yJIbTAThI OICHUBAHUA CJIOZKHOCTH 3aJaHus 0aJj1 3a 3aJaHHue
1 YMeHue peniaTh Hpocreiiime b 2
npocreiimme TPUTOHOMETPHYECK
ue ypaBHEHHS
2 TPUTOHOMETPUUCCK O HOpOHEIE B 2
H€ YpaBHECHUS, ypaBHeHHs
3 OIHOPOIHBIC VYpaBHEHUS, b 2
YpaBHEHHU, TPUBOASIIMECS K
BBIIIOJIHATD KBaZpaTHbIM
4 Hp606pa3 OBAHMS Pemenue cucrem b 2
TPUTOHOMETPHIECK
HX YpaBHEHUH
5 YMeHue peuiatsb IIpocremue A\ 2
IIpoCcTeHINe TPUTOHOMETPUYECK
TPUTOHOMETPUUYECKHUE e HepaBeHCTBA

HCPABCHCTBA

[lkana nepeBoia NepBUYHOTO Oalija 3a BBINOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY IO NATUOAJIIbHON HIKaJIe:

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

OrmeTka 2 3 4 5

5. [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BhIPAKEHHU I

B paboTe npoBepseTcA 3HaHWE OCHOBHbIX TPUTOHOMETPUYECKUX Gopmyn (bopmynbl CUHYCa,
KOCMHYCa, TaHreHca CyMMbl U Pa3sHOCTU aprymeHToB, ¢opmynbl npuBeseHusa, Gopmynabl 4BOMHOIMO U
NONOBUHHOIO aprymeHTta, ¢opmysbl npeobpasoBaHUA CyMMbl TPUTOHOMETPUYECKUX YHKLMIA B
npousseaeHve, Gopmynbl NpeobpasoBaHUA NPOU3BEAEHUA TPUTOHOMETPUYECKUX GYHKLUMUI B cymmy),
yMeHMe pellaTb TPUrOHOMETpPUYECcKne ypaBHeHMa. Ha BbinosiHeHWe paboTbl oTBoanTCA 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 QYHKIII
X QYHKIHANA
2 3HaTh HOPMYITBI dopmynsl cymMbl- | B 2
pasHocTy,




npeoOpazoBaHust opmyssr
TPUIOHOMETpUYECK | PHBCACHHA,
UX BbIpaXXCHUH
3 VYMeTh BBIUUCIIATh OcHosHoe b 2
3HAYCHUS TPUTOHOMETPHIECK
0€ TOXKIECTBO,
TPUTOHOMETPUIECK 9
o (b opMyIIBI ABOHHOTO
ux QYHKIIUHA apryMerTa
4 YMeth perath Tpuronomerpuueck | Y 4

W€ ypaBHEHUS

TPUT'OHOMETPUUCCK

ue ypaBHEHUS

[Ixana nepeBoa MepBUYHOTO Oajia 3a BHIIOIHEHHE KOHTPOJIBHOW pabOThI B
OTMETKY 1O MSATHOAIIFHOM IIKajIe:

[lepBuuHbIii 6asmt 0-4 5-6 7-8 9-10
OTmeTka 2 3 4 5
6. Onpene.ﬂeHne leOI/I3BOIlHOI7i 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,

YaCTHOTO YaCTHOTO
4 Ilonumats I'eomerpuueckuii u | B 2

TEOMETPUUYECKUI U (bu3MYeCKUil CMBICIT

(u3nIecKnii CMBICI HPOU3BOIHOM

MIPOU3BOIHOM
5 [IpumensaTh Pemenne Y 2

MIPOM3BOIHYIO K HEPaBEHCTB C

pEILIEHNUIO 3a1a4. IIPOM3BOJIHOU
[Mxana nepesoJia NICpBUIHOIO 0aja 3a BLIIOJIHEHHE KOHTpOJ’ILHOﬁ pa6OTBI B
OTMETKY IO NATHOAJIIIbHON HIKaJe:
[lepBuuHbIii 6asmt 0-4 5-6 7-8 9-10
OTmeTka 2 3 4 5

7. IlpumeHeHne MPOU3BOIHOI

B paboTte npoBepsieTcst yMeHHe HCCJIe0BATh (PYHKIUIO € IOMOIIbIO IPOU3BOIHOM:
HCCJIe0BATH HA MOHOTOHHOCTb, HAXOMTh 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

GbyHKIMU




MOCTPOCHHE

rpadukoB GyHKITUH

C IOMOIIBIO
MIPOU3BOTHOM.

Pemrenue 3amaud Ha

HAXO0XJICHUE
HauOOJIBILIETrO U
HAUMEHBIIETO

3Ha4YeHUsl PYHKIIH

Ha OTPE3KC,

Kpurnueckue Y4 2
TOYKH
Haubonemee, b 2
HanMeHbIIee

Yy 2

3HaueHHe QYHKIMU

Ha OTpe3Ke

[Ikana nepeBoia mepBUYHOTO Oalljia 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY IO MATUOAIIILHON IKaJIe:

[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 MHOXecTBe KOMMJIeKCHbIX 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 KOMIIJIICKCHBIX
apu(pMeTHIECKIEe yucesn
2 onepauuu. YMeThb IIpoussenenue 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 BBITOJHEHHE KOHTPOJILHOM paboThI B
OTMETKY IO MATHOAJIIbHON HIKaJe:

[TepBuuHbIii Oast

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 pasMeleHus

3 NIPUMEHEHUEM bunom Herotona A 2
3IIEMEHTOB
KOMOHHATOPUKH

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

S KakK HaXxo/aUTh BEpPOSITHOCTD v 2
BEPOSATHOCTH COOBITHI

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

[TepBuuHbBIM OasLT

0-4 5-6

7-8

9-10

OrMmeTKa

2 3

4

IIpomeskyTouHasi aTTEeCTALMS
HToroBbsie KOHTPOJIBHBIE MEPOIPUATUS MPOXOJIUT B POpME KOHTPOJIHHOU pabOThI
WM TEeCTa, COCTaBJICHHOrO MO TemaM mnoiyroaus (cm. Tabmuny «Texymimii
KOHTPOJIbY»). MakcumanbHblil 6amt 3a UKM — 10 6. {15 BbICTaBJIeHUSI OTMETKH
MIPUMEHSIETCS 1IKaJIa MepeBoia NEPBUYHOTO Oaslia, pa3MelleHHas BBIIIIE.

11 kaacce

Tekylmunii KOHTPOJIb:

Ne Konrpoaupyemslie TeMsbl, pa3aeasl | HanmveHoBaHUE OLIEHOYHOTO
cpeacTBa
1 [loBTOpeHue KoutponbHas pabota
2 Crenenu u kopau. CTerneHHbIE KITHH KontposapHas padora
P yH

3 [TokazarenbHast 1 norapudmuyeckas KonrpoasHast pabora
¢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 [TprMeHeHue onpeaesIeHHOrO HHTerpaia

8 VpaBuenus. HepaBenctBa. Cucremsl KonTpoapHas pa60Ta
YpaBHEHUI U HEPABEHCTB

9 DNeMEeHTHI TEOPUH BEPOATHOCTEH U KonrpoasHast pabora
MaTeMaTHYECKON CTaTHCTUKU

10 060061maroIee TTOBTOPEHNE KonTtpoasHas pabora

1. B pabGote mpoBepsercs yMeHHE MPUMEHATH oOpereHHble B 10 Kiacce HaBBIKH
pemieHusl ypaBHeHuWH u HepaBeHCTB.Ha BbimonHenue paboTel orBoautcs 40MHHYT.
O6yyatoniyecs: He MOT'YT UCIIOJIb30BAaTh CIIPABOYHbIE MaTepUabl MO 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 Oaia 3a BBITOJHEHHE KOHTPOJILHOIH paboThI B
OTMETKY 1O MATHOAITBHOH 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
CTEIEHH 1N, BBIIONHATH NPEOOPa30BAHMS CTENECHHBIX BBIPAKEHHH M BBIPAXKCHUH,
coliepXKalluXx KOpHH crTerneHH n. Ha BeimonHeHwe paboTel oTBoxutcs 40MHUHYT.
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 moHATHEe | PamuoHanbHas b 1

palrOHAIBHON CTCIICHb YHCIIa
2 cTeneny, kopHs | KopeHb crenenu n b 1
3 CTerneHH N. IIpeobpa3oBanue vy 2

YMmetn CTEMEHHBIX

BBITOJTHATH BBIpaKCHUN
4 npeobpasoBanu | [TpeoOpasoBaHue b 2

sl CO CTCIICHSIMHU | BRIPAYKCHUN C KOPHEM
5 U KOPHSIMHU. [IpeoGpazoBanue W4 4

BBIPA)KEHUI C KOPHEM

[kana nepeBosia NepBUYHOrO OaiJia 3a BHITOJHEHUE KOHTPOJIBLHOU paboThl B
OTMETKY IO NATHOAJIIIbHON HIKaJe:

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

OT1MmeTKa 2 3 4 5

3. Hoka3aTeabHas u Jorapupmmnyeckas GyHKInu

B pabGote mpoBepsitoTcsl 3HAHWS CBOMCTB IOKa3aTeNbHONM W JIOTapu(MHUUYECKON
GbyHKIMIA, MOHATHE JIorapudma dYucia, yMEHHEe IpeoOpa3oBaTh JIOTapU(PMHUECKOe U
NoKaszaTteapbHOe BbIpakeHue. Ha BolmonHeHue pabotbl  oTBOAMTCS  40MHHYT.
O6yyatoniyecs: He MOT'YT UCIIOJIb30BAaTh CIIPABOYHbIE MaTepUabl MO 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

CaoiicTBa 1 rpaduk
[I0Ka3aTeIbHON

byHKIAN

CgoiicTBa u rpadguk
JOTaprUPMHUECKOM

GbyHKIMN

[IpeoGpazoBanue
MOKa3aTeNbHBIX
BbIpaKECHU I

[IpeoGpazoBanue
JOTaprUPMUIECKUX
BbIpaKECHU I

[lkana nepeBoia NepBUYHOTO OaJija 3a BbIIOJIHEHHE KOHTPOIbHOM paboThI B

OTMETKY IO NATUOAJIIIbHON HIKaJIe:

[lepBuuHBIii Oan

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

4. JlorapupmMmnueckne u NoKa3arelbHble YPABHEHHUS] U HEPABEHCTBA

B pabore mpoBepsercs yMeHUE peliaTh TMOKazaTeIbHble U JorapupMUYEcKue
YpaBHEHHUSI M HEPABEHCTBA, CHUCTEMbl YpPaBHEHUN W HEPABEHCTB, BBIMIOJIHATH OTOOP
KOpHEH, MpUHAJJICKAIINX JaHHBIM MHOKecTBaM.Ha BbImosiHeHHe paboThl OTBOAUTCS
40munyT. OOy4aromuecs He MOTYT HCIIOIb30BaTh CIIPABOYHBIE MaTEpPUAIIBI TIO TEME.

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

[Ikana nepeBoia mepBUYHOTO Oalija 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B

OTMCTKY 110 MATHOAJUIBHOM IIIKaJIe:

[TepBuuHbIii Oast

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4




5. lIpounsBoanas. [IpumMeHeHne NPOU3BOAHOM

B pabote mpoBepstoTcsi 3HaHME MPOU3BOAHOI IMOKa3aTeNbHON M JorapupMuiecKon
(GyHKIUH, yMEHHE HaXOAUTh IPOU3BOJHBIE, MPUMEHATH MPOU3BOAHYIO 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 | 3aJaHuMsA | 0aj 3a 3aJaHue
1 3uare Tabmuny | [IpousBoxnas b 2

MIPOU3BOJIHBIX, | ITOKA3aTEIbHOU

YMETh GbyHKIMU
2 BBIYHCIIATH [IpousBoaHas b 2

IIOU3BOHBIE, norapupMUIECcKoit

MPUMEHSTh UX K | QYHKIUU
3 petienuto 3a1a4 | [Ipumenenue 4 6

MPOU3BOJHOMN

[Ikana nepeBoja nepBUYHOIO Oajia 3a BbIOJHEHHE KOHTPOIbHOI paboThl B
OTMETKY IO NATHOAJIJIbHON HIKaJE:

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

OrmeTka 2 3 4 5

6. IlepBooOpa3Hasi u MHTErpaJj

B pabote mpoBepsitoTcsl 3HaHWE NOHATUN NepBOOOpa3Has W MHTErpaj, CBOMCTBA
UHTerpaja, TaOIW4yHble 3HAYEHHUS WHTETPaJioB, YMEHHUE BBIYUCIATH HHTETPAJIbI
pasnuuHbiMu MeToaamu, (opmyna Heiotona-JleitOnuna. Ha BeimosHeHne paboOTHI
orBoguTcs 40MunyT. OOyyaromuecs He MOTYT UCIOIb30BaTh CIPAaBOYHBIE MaTEepHAaJIbI
110 TEME.

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

YMETh UHTETpaj
4 BBIYUCIIATE, OnpenencHHbBII vy 3

YMETb nHrerpai. @opmyna

IPUMEHATD K Herorona-Jleitbnuna

PELIECHUIO

3ajad.

[Ikana nepeBoia mepBUYHOTO Oalija 3a BBIMOJIHEHHE KOHTPOIbHON paboThI B
OTMETKY IO MATHOAIIILHOM IIKajIe:

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

OTMmeTKa 2 3 4 5

/. IlpumeHenne onpeaeJeHHOr0 HHTerpaJa



B pabGote mpoBepsieTcsi yMeHHE NPUMEHSATH OMNPEEICHHbIH HHTErpajl K PELIECHUI0
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 | Ilnomans miockoit b 2

VISt ¢burypbl
2 BBIYUCIICHUS ITnomans mIockoi vy 3

Ioniaei (burypsr
3 wiockux ¢uryp, | O6beM Tea BpameHus | Y 3
4 00BEMOB TEI Pemenue pusnyeckoit | b 2

BpalLEHMUSL.
YMeTs pemathb
¢busnueckue
3aa4u.

3aJa4un

[Ikana nepeBo/ia mepBUYHOTO Oalljia 3a BHIMOJIHEHHE KOHTPOIbHON paboThI B

OTMETKY N0 NATHOAJIIIbHON HIKaJIe:

[lepBruuHBIii Oan

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

8. YpaBHenusi. HepaBencrBa. CucreMbl ypaBHeHHii 1 HEPABEHCTB

B paGote mpoBepsitoTCs NMpPUMEHEHUE HABBIKOB PEIICHUS PA3JIMYHBIX YpaBHEHHH U
HEPaBEHCTB, CUCTEM ypaBHEHUN W HepaBeHCTB. Ha BeimomHeHue pabotel oTBOoAUTCA 80
MUHYT. OOyuaromuecs He MOTYT UCIIOJIb30BaTh CIPABOYHbIE MaTEPHAJIbI 10 TEME.

Ne | [Inanupyemble | O0BeKT OLleHUBAHUSA 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 apamMmeTpom
4 rmapamMeTpom CMelanHoe y 2

HEPABEHCTBO

[Ikana nepeBoia mepBUYHOTO Oalija 3a BbIMOJIHEHHE KOHTPOIbHON paboThI B

OTMETKY MO NATHOAJIIbHON HIKaJe:

[lepBuuHBIit Oat

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

9. DJieMeHTBhI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKHU

B pabGorte mnpoBepsieTcsi 3HAHUE OCHOBHBIX OJJIEMEHTOB TEOPUU MaTeMaTHUECKON
CTaTUCTUKH, YMECHHUE IIPOBOJMUTH CTAaTUCTUYECKUM aHaIM3, PEIlaTh 3aJadyd TEOPUHU
BeposiTHOcTel. Ha BoinmonHenue pabotsl otBoAuTCA 40MuHyT. OOydaroniyecs: He MOT'yT
WCII0JIb30BATh CIPABOYHBIE MAaTEPUAIIBI 10 TEME




Ne | [Inanupyembie | O0beKT OleHUBAHUSI | YpOBeHb ®opma | MakcuMaJIbHBIH
o/ | Pe3YabTaTh 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 pe3yabTaTOB PELICHUS

BEPOSITHOCTEM, 3agauu
3 YMETh Pemenne 3amaun Yy 3

IIPUMCHATb UX | TEOPUU BEPOSITHOCTEM

Ha IPaKTHKE.

[Ikana nepeBoa NepBUYHOTO Oaia 3a BBIOJHEHHE KOHTPOJILHOM paboThI B

OTMCTKY 110 OATHOAJIIBHOMN IIKaJe:

[TepBuuHBIit Oaut

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

10. O6o0maromiee MOBTOPEHME.
B pabote mpoBepsitoTCS HAaBBIKM MOCTPOEHUS MaTeMaTHUYECKHX MOJIENeH, pelieHue
CBA3aHHBIX C HUMHU NPAKTHUYCCKUX 3ada4, B TOM YHUCJIC SKOHOMHYCCKOro COACPIKaHHA.
Ha Brinonnenue pa6otsl otBoautcs 40 MunyT. OOydaronyecs: He MOT'YT UCIIOb30BaTh
CIIpaBOYHBIC MaTEPHUAbI 10 TEME.

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

MaTeMaTHYeCKH | SKOHOMHYECKOTO

X MoJenen COJIEpKAHUSA
2 Pemienne 3ajava onTUMH3AIIT v 3

MIPaKTUYECKUX

3a1a4

Texymmii KOHTPOJIb:

10 kaacec. 'eomeTpus

Ne Konrposaupyemsie TemMsl, pazaeasl | HamMeHoBaHHE OLIEHOYHOIO
cpeacTBa

1 OcCHOBHbIE TOHSATHUS IJITAHUMETPUU Koutponbshas pabota
(moBTOpEHUE)

2 AKCHOMBI CTEPEOMETPUU Kontponbshas pabota

3 [TapannensHbie npsiMble U T1ockocTd | KonTponbHas paborta
B IIPOCTPAHCTBE

4 [lepneHAUKYISIPHOCTD MPAMBIX U Kontponbshas pabota
IJIOCKOCTEN B POCTPAHCTBE

3) MHoOrorpaHHuKH Kountponbshas pabota




6 | BeKTOpBI B POCTPAHCTBE | Kontposbhas pabora

1. OcHOBHBIE NOHATHSA IVIAHUMETPUH (TIOBTOPEHHUE):

Jlns OLIEHKM OCBOEHHS NIpPOrpaMMbl Kypca T€OMETpUU OCHOBHOW IIKOJBI /pa3ena
«[InanuMeTpus» HCIONB3YIOTCS 3aJaHus C OOMIMM YCJIOBHEM. B 3amaHUsIX NPOBEPSIOTCS
3HAHUA O MJIOCKUX (UTYypax U MX CBOMCTBAX, YMEHHE HAXOAUTh N€OMETPUYECKHE BEIMYUHBI
(mmvHBL, TUIOMIANW), TPUMEHSATH TEOpEeMBbI JUIi OOOCHOBAaHHOTO pemieHus 3amad. Ha
BbINIOJTHEHUE paboThl oTBoauTcs 40 wmunyr. OOyuyaromecss HE MOTYT HCIOJIb30BATh
CIPaBOYHBIC MATEPUAIIBI T10 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

OINMMCHIBAIONIUX | TPEYTrOJIbHUKA

M3y4aeMble (cTropona, yroma) no

burypsl. u3BecTHbIM. [ Inomans,

YMmenue IIEpUMETP.

2 CTPOUTH UYeTbIpexyroibHUKH. b TekcroBas | 2
YEepTEeK, 3anauu Ha 3aja4ya
MIPOBOAUTH HaxO0>KJICHUE IJIUH U
JIOKa3aTeNIbCTBA | MJIOLIAICH.

3 U pellarThb OKpy>KHOCTb U KpPYT. b TekcroBas | 2
3aJ1a4H. 3anauu Ha 3aa4a

HaxO0KJICHUE IJIUH U
IUIOLAEH.

4 Bnucannsie u \Y TexkcroBas | 4
OTHMCaHHBIC 3aa4a
OKpY>KHOCTH. Pemenue
3a/1a4 Ha KOMOWHAIUU
IUIOCKUX (Uryp.

[Ikana nepeBoja nepBUYHOIO Oajia 3a BBIITOJHEHHE KOHTPOJIbHOIN paboThI B
OTMETKY IO NMATHOAIIBHOM IIKaje:

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

OT1MmeTKa 2 3 4 5

2. AKCHOMBI CTepeoMeTpUH

B 3amaHmsx paOoThl MPOBEPSIOTCS 3HAHUS OCHOBHBIX aKCHOM CTEPEOMETPUHU U
CJ'Ie)ICTBHﬁ M3 HUX, YMCHUC IMPUMCHATH UX Ha MPAKTHUKE JJIA PCHICHUA MMPAKTUUYCCKUX 3a1a4, B
YaCTHOCTH, IIOCTPOSHHH CEUCHHMH NpPOCTPAaHCTBEHHBIX ¢uryp. Ha BbimomHeHne 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 KOHTPOJILHOMH paboThI B
OTMETKY IO NATHOAILHOM 1IKaJjIe:

[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

[MapaJuIeIbHOCTU NPSIMBIX U IUIOCKOCTEN, YMEHUE NTPUMEHSTh OTH MPU3HAKH JUIS
pelieHus npakTudeckux 3aaad. I[IpoBepsieTcss ymMeHre 0OOCHOBBIBATH B3aMMHOE
pPacnoJIoKeHUE MPSAMBIX U IJIIOCKOCTEW B MpocTpaHcTBe. Ha BhimoaHeHNE 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. | CkpenuBaronuecs | Y Pabora ¢ 4
YMeHue untaTth npsiMble. YTou PUCYHKOM
YEPTEK, MEXIY TIPSIMBIMU
3 BBIIIOJTHATD [TapamiensHOCTH \Y Pabora ¢ 4
000CHOBaHHbIE IIJIOCKOCTEN PUCYHKOM
IIOCTPOEHUS.
YmMenue
MIPOBOANTH
JI0KA3aTeNIbCTBA U

peliaTh 3aja4u.

[Ikana nepeBoja nepBUYHOIO Oajia 3a BBIIOJHEHHE KOHTPOJIbHOH paboThI B
OTMETKY N0 NATHOAJIIIbHON HIKaJe:

[lepBuuHBIi Oan

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. IlepneHAUKYJISIPHOCTH B IPOCTPAHCTBE
B pabote mpoBepsieTcsi 3HaHHE TEOPEM, CBOICTB U MPU3HAKOB MO M3y4aeMOU TeMe.
YMeHue IpoBOJIUTh JJOKA3aTeIbCTBA U pemiath 3a1adi. 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 IIPSIMOU U
TLIOCKOCTBIO.

IIJIOCKOCTBIO

[Ixana nepeBoja MepBUYHOTO Oajia 3a BHIIOIHEHHE KOHTPOJIBHOW pabOThHI B
OTMETKY 1O MATHOAITBHOH IIKajIe:

[TepBuuHbBIM OasLT

0-4

5-6

7-8

9-10

OrMeTKa

2

3

4

5. MHOrorpaHHuKu

B pa60Te IMPOBEPACTCA 3HAHNEC OCHOBHBIX BHUJ0OB MHOI'OI'PAHHHUKOB, YMCHUC CTPOUTH
CCUCHUA U PCIIaTb COOTBCTCTBYIOIIMC 3a/1a4H. Ha Brimmonraenue paGOTBI OTBOJUTCSA 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 Yron mexny W\ 4

YTOJI MEXIY
TUTOCKOCTSIMH

IUTOCKOCTSIMH CEYCHHUS
Y TpaHu

[lkana nepeBoia NepBUYHOTO Oalija 3a BBIIOJHEHHE KOHTPOJIbHON paboThI B
OTMETKY IO MATHOAIIIbHOM IIKaje:

[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 BBINONHSATD
omepanuu ¢ BekTopamu. Mcrnons3oBanue BEKTOPOB MPH PEIIEHHH T'eOMeTpHUecKuX 3a1ad. Ha
BBITNIOJTHEHUE pab0Thl 0TBOAUTCS 40 MUHYT.

No | ILnanupyembie O0BekT YposeHb ®opma MaxkcuMaJbHbII
H/ pPe3yJabTaThl OIlCHUBAaHUA CJI0KHOCTH 3alaHUA 0aJs 3a 3aJlaHUuEe
I

1 3HaTh AEHCTBUS HAL CroxeHue u IN 2

BCKTOpaMH BbBIYUTAHUC BEKTOPOB
2 Ymetb Paznosxxenue Bexktopa 4
pacKiIaabIBaTb 110 TPpEM

BEKTOP IO TPEM
3aJaHHBIM

HCKOMITJIaHAPHBIM




IIpumenars
hopMyITBI
CKaJISIPHOTO
YMHOXCHUS TS
peneHus 3agau

CkansipHoe
MPOU3BEICHHUE
BEKTOPOB. YTOI
MEKIY BEKTOpaMHU




[IIkana nmepeBoia NEpBUYHOTO Oaia 3a BHIIOIHEHUE KOHTPOJIBHOW PabOTHI B
OTMETKY 1O MATHOAITLHOM IIKajIe:

[TepBuuHbBIM 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 OTMETKOM «5», €CIIM YUEHHK:

® [IOJIHO PAcKphUI COZEpaHHe Marepuaia B oObeMe, MPeayCMOTPEHHOM IMPOTrpaMMON U
Y4EeOHUKOM;

® UBJIOKWI MaTepuadl TPAaMOTHBIM  SI3BIKOM, TOYHO HCIIOJIb3yS  MAaT€MaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY, B OTIPEICIICHHOM JIOTHUECKOM MOCIeI0BATEIbHOCTH;

® MIPABUJILHO BBIMOTHUI PUCYHKH, YEPTEXKH, TPAdUKH, COITYTCTBYIOIUE OTBETY;

® TI0Ka3aJl YMEHUE WIUTIOCTPUPOBATh TECOPUIO KOHKPETHBIMHU MPUMEpPaMH, MPUMEHSTH €€ B
HOBOU CUTYallUH MPHU BBHITIOJIHEHUH MMPAKTHUECKOTO 3aJaHus;

® TPOJACMOHCTPUPOBAI 3HAHWE TEOPUM pPAaHEE M3YUYEHHBIX COIMYTCTBYIOIIHUX  TEM,
c(hOPMHUPOBAHHOCTH H YCTOWYHBOCTH UCTIOJB3YEMBIX TIPH OTBETEC YMEHUW U HABBIKOB;

® OTBEYAJI CAMOCTOSTEIHLHO, 0€3 HaBOIAIIUX BOTIPOCOB YUUTEIIS;

® BO3MOXKHBI OJIHA — JIB€ HETOUYHOCTH IPH OCBEIICHHE BTOPOCTEIEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCTIPABUII MOCIIE 3aMEUaHUs yUUTEs.

OTBeT OLICHMBAETCSI OTMETKOM «4», €CITU OTBET YUCHHKA:

® YJOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLEHKY «5», HO MPH 3TOM HMEET OAWH W3
HEJOCTAaTKOB: B  W3JIOKEHWU JONYIIEHbl HEOOJbIIHMEe MpoOenbl, HE HCKa3UBIIEe
MaTeMaTHYeCKOe COJepKaHUe OTBETA;

e JIONYyIICHbl OAWMH — JIBa HEIOYETa IPU OCBEIICHUHW OCHOBHOTO COJIEPKaHMS OTBETA,
WCIIPABJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIs;

e JIOMYIIEHBI OIMOKa MK OoJiee ABYX HEJAOYETOB MPH OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE M1OCIE 3aMEUYaHusl yUUTEIS.

OtMmeTKa «3» CTaBUTCA B CAEAYIOMIMX CIyYasx:

® HEMOJHO PACKPBITO COJEpKaHWE MaTepuana (CoaepikaHue HU3I0KEeHO (parMeHTapHO, He
BCEr/la MOCJeI0BaTeNbHO), HO TIOKa3aHo o0lee MOHUMAaHKUE BONIPOCa U MPOJEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHBIE JIJIs1 YCBOCHMSI POTPaMMHOT0 MaTepurara;

® UMENNCh 3aTPyJHEHUS WIW JIOMYIICHbl OIIMOKKM B OMNPEJCICHUH MaTeMaTHYeCKOu
TEPMUHOJIOTUH, 4YEPTEXaxX, BBIKIAJKaX, HMCHPABJICHHBIE IIOCIE HECKOJIBKUX HABOJAAIINX
BOIIPOCOB YUHTEJIS;

® YYEHUK HE CIPABWICA C MPUMEHEHHEM TEOPUH B HOBOW CUTyallud NPHU BBINOJIHEHUHU
MPAKTUYECKOTO 3a7[aHusl, HO BBITTOTHIUI 33IaHUS 00S3aTEIIBHOTO YPOBHS CIIOKHOCTH TIO TAHHOM
TEME;

® TpU JOCTAaTOYHOM 3HAHWUU TEOPETUYECKOTO0 Marepuaja BBIIBIEHA HEJ0CTaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ot1MeTKa «2» CTaBUTCA B CICIYIOIIMX CIydasiX:

® HE PACKPBHITO OCHOBHOE COJIepKaHue Y4eOHOTO MaTepHara;

e OOHapy)KEHO HE3HAHHWE YYCHHKOM OOJbIIeH uiIM HamOoJiee BaXHOW 4YacTH Yy4eOHOTO
MaTepuana;

e JIOMYIICHBl OMIMOKUM B OMNPECICHUU TNOHATUN, MPU HCIOIH30BAHUH MaTEeMAaTHUECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKaX WU rpaduKax, B BBIKJIAIKaX, KOTOPHIE HE UCITPABICHBI
[10CJI€ HECKOJIBKUX HABOJSIIMX BOIPOCOB YUHUTEA.




11 KJjacc
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 nmpoBepslOTCH 3HAHUSA: MOHATHE BEKTOPA B IPOCTPAHCTBE,
AEeCTBUSL ¢ BEKTOPAMH, KOMILUIAHAPHbIE BEKTOPbI, Pa3Ji0:KeHHUe
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 4 4
BEKTOp I10 TPEM IIPOU3BCACHUC
HEKOMIUIaHapH | BEKTOPOB, yTOI MEXIY
BIM, pEIlaTh BEKTOpAMH
3aJa4u Ha
CKaJIsIpHOC
IIPOU3BEICHUE
Ikaina nepeBoJia NICpBUIHOTO OaJu1a 3a BBLIMTOJHEHHUE KOHTpOJ'ILHOfI
pa6OTH B OTMCTKY 11O MATUOAIIBHOHN IIKaIE:
[TepBuuHbBIi OasT 0-4 5-6 7-8 9-10
OtMmeTKa 2 3 4 5
2. MeTo/1 KOOPpAMHAT B MPOCTPAHCTBE.
B pabGore mnpoBepsieTcsi yMeHHe HMCHOJIb30BATH BEKTOPHBIA H
KOOPAMHATHBIA METOJ JIfl PelIeHUsl TeOMEeTPHUYeCKHUX 327124 : HAXOAUTh
KOOPAUHATHI CepeAUHbI OTpPe3Ka, [MJIHHY OTpPe3Ka, Yrojd Mexay
NPSAMbIMH, YroJ Mekay IockoctssMu. Ha BbinmosiHeHHe PadoOThI
orBoauTcsa 40MuHYT.
IInanupyembie | OObeKT OleHUBAHUSA | YPOBEHb ®opma | MakcuMaabHbIN
No pe3yJbTaThl CJI0KHOCTH | 3agaHus | 0aJ1 3a 3aaHue
n/n
1 Ymets Koopaunats! BexkTopa | b 2




2 HaxXOJIUTh
KOOpIVHATHI

CkansipHoe
MIPOU3BEICHUE

3 BEKTOPA,
CKaJIIPHOE

[Ipocreiimue 3agauu B
KOoOpAuHAaTax

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

Yron Mexay npsMbIMU

IIkama nepeBoJa ICPBUIHOIO 0aJj1a 3a BLIIIOJIHEHHE KOHTpOJ'IBHOfI

pa6OTBI B OTMCTKY I10 MATHOAIILHOM IIKaJE:

[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 BbinosiHeHue padoThI
orBoAUTCHA 40MUHYT.

IInanupyemsbie | O0BbEKT OLICHUBAHUS YpoBennb ®opma | MakcuMaJIbHbIH
Ne pe3yJbTaThl CJI0KHOCTHM | 3aJaHuMsa | 0aj 3a 3aJaHue
n/n
1 3Hatb cBoMicTBa | [{unuHap. muiomans b 2

¢buryp ITOBEPXHOCTH.
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

IIIkana nepeBoa NEPBUYHOIO 02J/1a 32 BbINOJIHEHHUE

KOHTPOJIbHOI pa0d0Thl B 0TMETKY 110 NATHOAJIbHOM HIKare:

[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 MO MATHOAJUIBHOM HIKaJIe:

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

5. O0obmalIee MOBTOPEHNE

B paGore mnpoBepsieTcsi yMeHHME HCHOJAb30BaTh 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 | MHOTOTpaHHUKU v 3
2 IIPUMCHATE @urypsl BpalleHus v 2
3 | HaseEA BeKTopsI B 2
4 E;:;;iiif;ﬁiq OOBeMbI TEI v 3

[IIxana nmepeBoja MepBUYHOTO OaJJIa 3a BHIMOJIHEHNE KOHTPOIBHOM

pa6OTBI B OTMCTKY 11O MATUOAUTBHOM IIIKaJIe:

[lepBuuHBIi Oat

0-4

5-6

7-8

9-10

OTtMmeTKa

2

3

4




