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1. HaumeHoBaHue y4eOHOTr0 mpeaMeTa

Marematuka (yriryOJaeHHbINH YPOBEHB)

2. MecTo0 y4eOHOro npeaMera B CTPYKType 00pa3oBaTe/ibHO IPOrpaMMbl

VY4eOHbIN mpeaMeT BXOAUT B 0a30BYIO YacTh NMPEIMETHOH oOnactu «Marematuka u
uHpopMaTUKa» 00pa30BaTENLHONW MPOTrpaMMBbl cpenHero olmero odpa3zoBanus. B yueOHom
rtane Jlumes Ha OCBOGHHE MTPOrPaMMBbI 10 MAaTEMAaTHUKE HA YIITyOJIeHHOM ypoBHE oTBeaeHO 408
yacoB: 204 gaca B 10 knacce (6 yacoB B Heznento) u 204 yaca B 11 kacce (6 yacoB B HEZECIIO).

3. [lnanupyemble pe3yabTaThbl 00y4eHHUsI 10 YUeOHOMY NpeaMeTy

B pesynbTaTe ocBoeHMs yueOHOro mpeaMera Maremartnka 00y4YaroIIMMUCS
JOJDKHBI ~ OBITH ~ JIOCTUTHYTBI ~ PE3yJIbTaThl, OMNpeAesieHHble (enepaabHbIM

rocyaapCTBCHHBIM CTAHAAPTOM CPCAHCTO O6III€FO 06pa30BaHH51:

JInyHOCTHBIE pe3y/IbTaThl.

I'paxxkaaHckoe BocnuUTaHue. CcPOPMHUPOBAHHOCTH TPAXKIAHCKONW MO3UIIUHA
0o0yyaromerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEeHa POCCHUICKOro oOIecTna,
MPEACTABIICHUEM O MAaTEMaTHYECKHUX OCHOBaxX (PYHKIIMOHUPOBAHUS Pa3TIHIHBIX
CTPYKTYP, SIBJI€HUN, IPOLIEAYP I'PAXKIAHCKOT0O 0o011ecTBa (BBIOOPHI, ONPOCHI U Mp.),
YMEHHUEM B3aUMOJEHCTBOBATh C COLIUAIBHBIMU UHCTUTYTaMHU B COOTBETCTBHUU C UX
(GYyHKUIMSIMH 1 HA3HAUYEHUEM .

ITaTrpuoTrun4yeckoe BOCIIMTAHUE: chopMupOBaHHOCTH poccuickon
Irpa’kIaHCKON UAEHTUYHOCTH, YBA)K€HUsI K MPOLIJIOMY U HAaCTOSLIEMY POCCHUICKOM
MaTe€MaTHUKH, I1IEHHOCTHBIM  OTHOLIEHHEM K  JIOCTHXKEHMSIM  POCCHUMCKUX
MAaTEMAaTUKOB U POCCHHCKOM MAaTeéMaTHYECKOM IIKOJbI, K HCIOJB30BAaHUIO DTHUX
JIOCTUKEHUH B IPYTUX HAyKaX, TEXHOJOTHAX, chepax SIKOHOMHUKHU .
JyXOBHO-HPABCTBEHHOI0 BOCIIHUTAHMUSA: OCO3HAHUEM JIyXOBHBIX LIEHHOCTEU
poccuiickoro Hapojaa; c(pOpMHPOBAHHOCTH, HPABCTBEHHOI'O CO3HAHMSI, dTUUECKOTO
IIOBEJEHHUS, CBSA3aHHOTO C MPAKTUYECKMM MPUMEHEHHUEM JOCTHI)KEHUN HayKd M
JIeSITEIbHOCTBIO  YYEHOT'0; OCO3HAaHMEM JIMYHOIO BKJIaJja B  IIOCTPOEHHE
YCTONYHUBOro OYYILIETO .

cTreTndecKkoe BOCIUTAHME: 3CTETUUYECKUM OTHOILIEHHWEM K MHUPY, BKIIIOYas
OCTETUKY MAaTeMaTHYEeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pelICHUH,
paccyXJIeHUH; BOCIIPUMMYUBOCTHIO K MaTE€MaTHUYECKHUM acIleKTaM pa3IMYHbIX
BHUJIOB MCKYCCTBa .

PdusndeckKoe BOCIIMTAHHUeE: cOpMHUPOBAHHOCTHL  YMEHUSI  NPUMEHSTH
MaTeMaTH4YeCcKHe 3HaHUsI B MHTEpecax 3J0pOBOTr0 U Oe30I1acHOTro oOpas3a >XKM3HH,
OTBETCTBEHHOIO OTHOIIEHHUSI K CBOEMY 3/0pOBbIO (3ZI0pOBOE IIHMTaHUE,
cOalTaHCUPOBAHHBIM PEXUM 3aHATUA UM OTAbIXa, peryJsipHas ¢u3ndeckas
aKTHUBHOCTB); (PU3UUYECKOIrO COBEPIICHCTBOBAHMS, IpPU 3aHITHUSIX CHOPTUBHO-
03/10POBUTEJILHOMN AESATEIBHOCTBIO .

TpyanoBoe BocnmMTaHHe: TOTOBHOCTHIO K TpPYyAY, OCO3HAaHHUEM II€EHHOCTH
TPyZIOdOOusi;  MHTEpecoM K  pa3audyHbiM  cdepaM  mnpodeccruoHanbHOU



ACATCIBbHOCTH, CBiA3aHHBIM C MaTeMaTukou u eé IIPpUIIOKCHUAMU, YMCHHCM
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U peaau30BbIBATH
COOCTBEHHEIE KHN3HCHHBIC IIJIaHBbI; I'OTOBHOCTBIO H CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCeH
JKNU3HHU; TOTOBHOCTHBKO K AKTHMBHOMY Y4YaCTHUIO B PCIHICHHUHU IPAKTHUYCCKHUX 3adayd
MaTeMaTU4eCKONM HalpaBJICHHOCTH.

DKoJOorn4ecKoe BOCNUTaAHUEe: COOPMUPOBAHHOCTH DKOJIOTHUECKON KyIbTYPHI,
IIOHMMAHUEM BIIMSIHUS COLMAJIbHOPKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE
OPUPOAHON M COLMAJIBLHOM Cpeabl, OCO3HAHHEM TIJIOOAJILHOTO XapakTepa
9KOJIOTMYECKUX NpoOJIeM; OpUEHTAIlMEH Ha IPUMEHEHHEe MaTeMaTUYEeCKUX 3HaHUH
JUISI peLISHUs 3a7a4 B 00JIaCTU OKPY KAIOLICH Cpelibl, TUTAaHUPOBAHUSI IIOCTYNIKOB U
OLICHKH UX BO3MOYXHBIX ITOCJICJICTBUM JUIsl OKPY>Karolled cpelibl.

I{leHHOCTHM HAYYHOI0 TO3HAHUS: CPOPMHUPOBAHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOILIIEIO CO BPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKM MU OOIIECTBEHHOM
NpPaKTUKW, NOHUMaHUEM MAaTeMaTHYeCKOW HayKu Kak cepbl YeIOBEUYECKOU
JIeATEIbHOCTH, ATanoB €€ pa3BUTHUS M 3HAYUMOCTHU U PAa3BUTHs LIMBUIN3AIINY;
OBJIAACHUECM S3BIKOM MAaTCMAaTHKH U MaTeMaTHYCCKOM Ky.HI:;TypOﬁ KakK CpCaACTBOM
IIO3HaHUsI MHPA; TOTOBHOCTBIO OCYIIECTBJIATH IPOECKTHYIO U MCCJIEIOBATEIBCKYIO
ACATCIIBHOCTb MHAWNBUAYAJIBHO U B I'PYIIIIC.

MertanpeamMeTHble pe3yJbTaThl

YHnuesepcannvnvie nozsnagamenvmole Oeiicmeus:

Bba3oBble Jlorm4yecKkue JIeMCTBHUS: BBUIBISITH W XapaKTepu30BaTh
CYILIECTBCHHBIC IMPU3HAKN MATEeMaTUUYECKHUX OOBEKTOB, MOHSTUN, OTHOIIEHUM
MEXKJIy HTOHSTHSIMHU; (GOpPMYIHUPOBATH OMNPEACIICHUS MOHSITUM;, YyCTaHABJIWBATh
CYLIECTBEHHBINM MNOPU3HAK KJIacCHMUKAIIUU, OCHOBAHHUSA [Jisi OOOOIIeHUus U
CpaBHEHHUsI, KPUTEPUH IIPOBOAUMOIO aHaAIHW3a; BOCHPUHUMATH, (POPMYIHPOBATH
1 npeoOpa3oBBIBATh CYXACHUS: YTBEPAUTEIILHbIE U OTpULATEIILHbIC, €AUHUYHBIE,
YacTHBIE U OOIIME; YCIOBHbBIC, 6 BBISIBIATE MaTEeMaTUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TMpOTHUBOpeurss B (¢dakTax, MHAaHHBIX, HAOIIOAEHUSIX WU
YTBEPXKICHUSIX; TIpejlaraTb KPUTEPHUH [JIsi BBISIBJICHUSI 3aKOHOMEPHOCTEH U
OpOTUBOPEYUM; JienaTh BBIBOJABI C  HCHOJb30BAHHEM 3aKOHOB  JIOTHUKH,
JIEAYKTUBHBIX M UHJAYKTUBHBIX YMO3AaKIJIFOUEHUN, YMO3AKIIIOYECHUN MO aHaJIOTHU;
OPOBOAUTH CAMOCTOSITEJIPHO JOKA3aTEJIbCTBA MATEMaTHUUYECKUX YTBEPKJICHUM
(OpsiMbI€e U OT TIPOTHUBHOTO), BBICTPAWBaTh apryMEeHTAIIHIO, TPUBOJINUTH IIPUMEPHI U
KOHTPOPUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIE CYXJACHHS U BBIBOJBI; BHIOUpATH
cnoco® penieHuss y4eOHOM 3anauM (CpaBHHUBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BRIOUpaATh,  Haubosee  MNOAXOMSAIIHNNA C Y4ETOM CaMOCTOSITEIIPHO BBIJIEIECHHBIX
KPUTEPUEB).

Bba3oBble muccieaoBaTe/IbCKME JeHMCTBHS. MCHOOJb30BaTh BONPOCHl Kak
HUCCJICIOBATEJIbCKUM ~ HMHCTPYMEHT  NO3HaHUsS;  (POpMyJIHMpOBaTh  BOIPOCHI,
(ukcupyrolme nmpoTuBopedne, IMpodieMy, yCTaHABIMBAaTh HWCKOMOE U JIaHHOE,
(bopMupoBaTh TUNOTE3Yy, apryMEHTHUPOBATh CBOIO ITO3UIIMIO, MHEHUE; MPOBOJAUTH
CaMOCTOSITEIbHO CILUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEJIOBAHUE no
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, SIBJICHMs, IIpoliecca,
BBISIBICHUIO 3aBHCUMOCTEN MeEXIy OOBEKTaMH, SBJICHUSIMH, MOPOIIECCaAMU;
CaMOCTOSTEIbHO (opMyIupoBaTh OOOOIIEHUST W BBIBOABI MO pe3yJbTaTam
OpoBeAEHHOTrO  HAOMIIOJICGHUsI, HMCCJICJIOBAaHUSI, OLIEHUBATh  JJOCTOBEPHOCTH
HOJIyYE€HHBIX pPe3yJbTaTOB, BBIBOJOB U OOOOIIEHMIT; NMPOTHO3UPOBATh BO3MOXKHOE
pa3BUTHE MpoIEecca, a TAKXKE BbIABUTaTh MPEAINOJIOKEHUS O €ro Pa3BUTHU B HOBBIX
YCJIOBUSIX .

PaGora ¢ wundopmanuei: BBIBIATH, AePUIMTHI WHPOPMAUU, HAHHBIX,



HEOOXOJIUMBIX JUISI OTBETAa Ha BOIIPOC €W MJIsI pPENICHUs 3aJadd BbIOHUPATH
UH(pOpMaIHIo u3 HCTOYHUKOB Pa3IU4YHBIX THIIOB, aHaJIN3UpPOBATh,
CHUCTEMAaTHU3UPOBATh W HHTEPIPETUPOBATHh WHOOPMAIIHIO Pa3JIMIHBIX BHUJIOB U
¢bopMm mpencraBieHUs; CTPYKTYpUpoOBaTh HWH@OpMAlNIO, IPEACTABISITH €€ B
pa3uyHbIX (opmMax, WUIIOCTPUPOBATh TIpadUUECKH; OIECHUBATh HaAEKHOCTH
UHQPOPMAIUH [0 CAMOCTOSITEIbHO C(OOPMYITUPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnoie kKommynukamuenvie oeilcmeust

OO01meHue: BOCOpUHUMAThG U (POpPMYyJIHPOBATh CYXKIEHHUSI B COOTBETCTBUHU C
YCIOBHSMH M LEJISIMH OOIIEHUS; sICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOUYKY
3peHUsI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOJYy pPEUICHUS
3a7a41, KOMMEHTUPOBATh MOJIyY€HHBII pe3yJIbTaT; B X0A€ OOCYXKIEHUs 3aJ1aBaTh
BONPOCHI IIO CYLIECTBY OOCY’KJ1aeMOUl TeMbl, MPOOJIEeMBbl, pelIaeMoil 3ajayu,
BBICKA3bIBaTh HJICH, HAIICJICHHbIE Ha TIOUCK pELICHUS; COMNOCTaBISATH CBOH
CYXIEHHUSI C CYXXJICHUSIMU JIPYTUX yYaCTHUKOB AUAJIOra, OOHApY>XUBaTh pa3indyue
U CXOJICTBO TO3WIMI; B KOPPEKTHOU dopMe (GOopMyIHpOBaTh Pa3HOTIACHS, CBOU
BO3paXXE€HUS; MPEJCTABIATh pPe3yJibTaThl PELICHUs 3aJladyd, dSKCIIEPUMEHTA,
HCCIECAOBAaHMS, IPOEKTA; CaMOCTOSATEIBHO BBIOMpaTh (OpMaT BBICTYIUICHUS C
y4€TOM 3a7a4 Npe3eHTAllMN U OCOOEHHOCTEHN ay TUTOPUH.

CoTpyaHM4YecTBO. MOHMMATh U HCHOJB30BaTh IMPEUMYIIECTBA KOMaHIHOW M
UHIUBUAYAJIbHOW padOThl IIPU PEIIeHUHW YYEOHBIX 3aJad; NPUHUMATH LENb
COBMECTHOU JI€ATEIBbHOCTH, IUIAHHUPOBATH OPraHHU3AIMIO0 COBMECTHOW paboOTHI,
pacnpenessiTb BUIABI paboOT, AJOroBapUBaThCs, OOCYXKJAaTh MPOIIECC U pe3yiabTaT
paboThl; 00001IaTh MHEHHUSI HECKOJIBKMX JIIOJEN; ydacTBOBaThb B TIPYIIIOBBIX
dopmax pabotbl (0OCYykIeHUsI, OOMEH MHEHUI, «MO3rOBBIE€ HITYPMBD» U HHBIC);
BBITIOJIHATH CBOIO YacTh PabOTBl M KOOPAHMHHUPOBATH CBOU JICUCTBHUS C JIPYTrHMU
4Je€HaMHU KOMAaHJIbl, OLICHHUBATh KAauyeCTBO CBOETO BKJIaJa B OOMIHN MPOAYKT IO
KpUTEPUSIM, CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJAEUCTBHUSI.
VYHnueepcanvnwie pezyiamuensvie oeiicmeus

CamMoopraHu3alnusi: COCTaBIATh MJIAaH, aJTOPUTM pELICHUs 3ajJadu, BbIOMpaTh
Ccrtoco0 pelIeHus ¢ Y9€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHPOBaTh M KOPPEKTUPOBATh BapHAaHThl pEHICHUH C Yy4€TOM HOBOU
UH(pOopMaIuu.

CaMOKOHTPOJIb. BJIQJIeTh HaBbIKAMHM [O3HABaTE€JIbHONW pedIIeKCUHu  Kak
OCO3HAHUSI COBEpIIAEMBIX JCHWCTBUM W  MBICIHUTEIBHBIX IIPOIIECCOB, MX
pe3yJIbTaTOB; BJAJAETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJISI IIpoliecca |
pe3yJibTata peHieHuss MaTeMaTHYEeCKOW 3aJ1aud; NPEeABUACTh TPYIAHOCTH, KOTOPHIC
MOT'YT BO3HUKHYTh IpPHU PEIIEHUM 33aJa4l, BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTH
Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWICHHBIX OIIHMOOK, BBISBICHHBIX
TPYJHOCTEN; OLIEHUBATh COOTBETCTBHE pe3yabTaTa LEIU U YCIOBUSAM, OOBSICHSTH
MPUYHUHBI JTOCTHKCHUS WM HEJOCTHIKECHUST PE3YJIbTATOB JICATEIbHOCTH, HAXOIUTH
olIMOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

IIpenmeTHbIe pe3yabTaThl

10 kaace

Yucna u éviuucnenusn

CBOOOIHO oOnepupoBaTh MNOHATUSMH: palMOHAJIBHOE YHCJIO, OeCKOHEe4YHas
nepuoanydeckKas ,ZIpO6I), IIPOLCHTHI, HUppalroOHaJIbHOC qUCJII10, MHOXXECTBa
palMOHANBHBIX U JICUCTBUTEIbHBIX YUCEI; MOAYJb JICHCTBUTEIBHOTO YHCIA.
I[TpuMeHsTH IPOOU U MPOIIEHTHI IJISI PEIISHUS MPUKIAIHBIX 3a- a4 U3 Pa3IMIHBIX
oTpacJiell 3HaHUM U peaJlbHOU >KHU3HU.

I[IpumeHsTr TPUONMKEHHBIE BBIYUCIICHUSI, IPaBWJIa OKPYTJICHUS, NPUKHIKY U
OLICHKY pe3yJibTaTa BBIYUCIICHUM.



CB0O0OOZIHO ONEpUPOBATH MOHITHEM: CTENCHB C IEJbIM ITOKa3aTeJIEM; UCTIOJIL30BaTh

NOAXOJSIYI0 (pOpMY 3alMCH A€HCTBUTEIBHBIX YUCEN Ul PEIICHUS NPaKTHUYECKUX

3a71a4 U NPEeACTaBIECHUS JaHHbIX.

CB00OOAHO ONEpHUPOBATH NOHATHEM: ApU(PMETHUUECKHIM KOPEHb HAaTypaJbHONW CTEIEHH.
CB00OOAHO ONEPUPOBATH TOHATHUEM: CTEIIEHb C PAIIMOHAJIbHBIMIIOKA3aTEIIEM.

CB06OAHO OomepupoBaTh MOHATUSIMU: JIOTapU(pM YHCHIA; ASCITUYHBIE U HATypaJIbHbIE

Jjorapu¢Mmebl.

CBoOOIHO ONEepUpOBATh HOHATHUSIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa.

OnepupoBaTh HNOHATHUSIMHU: APKCHHYC, ApPKKOCHHYC M apKTaHI€HC YHCJIOBOIO
aprymMeHrTa.

Ypasnenusn u nepasencmea

CBOOONHO oOmnepupoBaTh IMOHSITUSAMHU: TOXKIAECTBO, YpPaBHEHHWE, HEPABEHCTBO,
PaBHOCHUIIBHBIC YPABHEHUs U YPABHECHUA-CIIEACTBUS; PABHOCUJIbLHBIC HEPABECHCTBA.
[IpuMeHsTh pa3audHBIE METOJBI PEHICHUS] PAlMOHAIBHBIX U APOOHO-pAIIMOHAIIBHBIX
YPaBHEHHUIT; IPUMEHSITh METO NUHTEPBAJIOB [UIsl PEIICHUSI HEPABEHCTB.

CBoOOHO oOmnepupoBaTh MOHATUSMHM: MHOIOYJIEH OT OJHOW HEepPEeMEHHOI;

MHOTOWICH C UeJbIMA KO3(pPHUIHMEeHTaMH, KOPHHM MHOI'OWICHA; IIPUMEHSTH
JICJICHUE MHOIOYJICHa Ha MHOI'OYWIEH C OCTAaTKOM, TeopeMy be3dy u Teopemy
Buera nnsa peuieHust 3axad.
CBOOOIHO OIlepHUpPOBaATh MHNOHSITHSIMH: CHUCTEMa JIMHEHWHBIX YpaBHEHUN, MaTpula,
onpeleuTeNb MaTpulbl 2 X 2 W €ro reoMeTpu4YeCKHMM CMBICII; HCIOJIb30BaTh
CBOMCTBa omnpenenurenss 2 X 2 aas BBIYMCIEHUS €ro 3Hady€HUsl, IPHUMEHSTHb
ONpENCIIUTENN Ul PELICHUs CHUCTEMBl JIMHEWHBIX YPaBHEHHUM; MOJECIHPOBATH
peajbHbIE CUTyalldd C NOMOIIBIO CUCTEMbI JIMHEWHBIX YpPaBHEHHMH, HCCIENOBAaTh
IIOCTPOEHHBIE MOJIEJIM C MOMOILBIO MAaTPHUIl U ONpeJieInTeled, UHTEPIPETHUPOBATH
IOJIyYE€HHBIN pe3ysbTaT.

Hcnonp3oBaTh CBOMCTBA AEUCTBUN C KOPHSIMHU JJIs1 IPEOOpa30BaHUsl BbIPaKEHUH.
BeinmonHsATe mnpeoOpa3oBaHUsI YUCIOBBIX BBIPAXKEHUM, COJIEpXKAIIUX CTEHEHU C
palMOHaJIbHBIM OKAa3aTEJIEM.

Hcnonp3oBaTh cBoiicTBa JjorapupmMoB st mOpeoOpa3zoBaHUsl JOrapuPpMUUECKUX
BBIPAXKCHUI.

CBOOOIHO omepupoBaTh IMOHATHSIMU: HppalMOHaJIbHbBIE, IIOKa3aTeJIbHbIE U
Jjorapu¢MUYECKre YpaBHEHUS; HAXOJAUTh UX PEIICHHUsI C MOMOIBIO PaBHOCHUJIBHBIX
IIEPEXO0I0B UJIN OCYLIECTBIISIIIIPOBEPKY KOPHEM.

I[IpuMeHsATH OCHOBHBIE TpPUTOHOMETpUYECKHE (GOpMyJIbl sl HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUIM.

CB0OOHO oOmepupoBaTh MOHITUEM: TPUTOHOMETPUYECKOE YypaBHEHUE; MPUMEHSTH
HeoOxoaumble (GOpMYJIbl Il PEUICHUST OCHOBHBIX THUIIOB TPUTIOHOMETPUYECKHUX
YpaBHEHUM.

MopenupoBaTh peajibHbIE€ CUTYyallUH Ha S3BIKE alnreOpbl, COCTABIISITh BBIPAXKECHUS,
YpaBHEHHUsI, HEPAaBEHCTBA I10 YCJIOBUIO 3aJlauM, UCCJIEN0BaTh MOCTPOSCHHBIE MOJECIIH
C MCIIOJIb30BaHUEM armnaparaaareOpsl.

@Dyukyuu u cpaguxu

CB0O0OOIHO oOmnepupoBaTh MOHATHAMHU: (PYHKIHUs, CHOCOOBI 3alaHus (PYHKIUM;
B3aUMHO oOOpaTHble (YHKIHAM, KOMOO3UIUA (QYyHKUIMM; Trpaduk QyHKIUU;
BBINIOJIHSITH 3JIEMEHTapHbIe MpeoOpa3oBaHus rpaduKoOB (PyHKITUH.

CB0OOOIHO oOnepHUpoOBaTh MNOHATUAMHU: OOJIACTH OIIPEJICJIEHUs] U MHOXECTBO
3Ha4YeHUMN QYHKIUH, HYJIN (PYHKIINU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

CB0oOOIHO  omepupoBaTh IOHATHUSIMU: YETHBIE W HEYETHBIE  (PYyHKIUMH,



nepuogudecKkue (PyHKIUH, IPOMEXYTKHU MOHOTOHHOCTH (DYHKILIMH, MAKCUMYMBbI U
MUHUMYMBbI (YHKIMH, HaWOOJIbIIEE M HauMEHbllee 3HadeHue QYHKUMU Ha
MIPOMEKYTKE.
CBOOOIHO OmEepUPOBATH IOHITHUSIMU: CTENEHHAas (YHKIUSA C HaTypaJbHbIM U
LIeJIBIM II0Ka3aTejieM, IpauK CTeneHHON (YHKIMHM C HaTypajlbHBIM H LIE€JIbIM
nokaszartesieM; rpa¢uK KOpHSI N-0il CcTeneHM KakK (PYyHKIHHU OOpaTHON CTEIIEHU C
HaTypaJbHbIM I10Ka3aTEJIEM.
OnepupoBaTh TMOHSATUSIMH: JIMHEWHasi, KBaJpaTU4YHasi W JPOOHO-TUHEHHAs
(byHKIIMH; BBITIOJTHSTH AJIEMEHTApPHOE UCCIIEIOBAHME U IOCTPOCHUE UX T'Pa(PUKOB.
CB0OOOHO oOIepupoBaTh IMOHITHUSMHU: [OKa3aTeJbHas M Jorapudmuyeckas
byHKIIMH, MX CBOWCTBAa M TpadUKH; HCIIONB30BaTh HUX TpadUKU IJIs1 PELHICHUS
ypaBHECHHUH.
CBoOoOAgHO  omepupoBaTh  IIOHSATUSIMU:  TPUTOHOMETpPUYECKAss  OKPYXKHOCTb,
OIpe/ieJICHNE TPUTOHOMETPUUYECKUX (PYHKIHMN YUCIOBOTO apryMEHTa.
Hcnonp3oBathk rpaduku pyHKIUHN UL UCCIIEIOBAHUSI IPOLIECCOB U 3aBUCUMOCTEH
MpyU pemIeHWH 3a7ady W3 JAPYTrux ydeOHBIX MNPEeAMETOB W peadbHOW >KU3HH;
BBIpaXkaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIUYUHAMU.
Hauana mamemamuuecko2o ananusa
CB0OOOIHO omepUpoBaTh MNOHATUSAMU: apudMeTHUecKass U TIeoMeTphYecKas
Iporpeccusi, 06CKOHEYHO yObIBaroIiasi reoMeTpuYecKas IMPOrpEeCCHst; JIUNHEHHBIN 1
SKCHOHEHIMAJIBHBIA POCT, (POpPMYyJIa CIOKHBIX HNPOIEHTOB; UMETh MPECTAaBJICHUE O
KOHCTaHTE e.
Hcrnonp30BaTh Nporpeccuu AJisl peIISHUs peajibHbBIX 3aj/1ad MPUKJIIAJHOTO XapakTepa.
CBO0OOIHO oOIlepUpPOBaTh HOHATUSAMH: I1OCJIEIOBATEIBHOCTh, CIOCOOBI 3aJaHus
I10CJIC/IOBATEJIBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIC IIOCJIEIOBATEIILHOCTH;
IIOHUMATh OCHOBBI 3apOXKJCHUS MaTeMaTHYeCKOro aHalin3a Kak aHajinu3a
OECKOHEUYHO MaJIbIX.
CBOOOZIHO OTIEpHUPOBATH TOHSITHSIMH: HETIPEPHhIBHBIC (YHKIIMHA; TOYKH pa3pbIiBa
rpaduka QyHKIIUH; aCUMIITOTHI rpaduka QyHKIUH.
CBOOOIHO oOmepupoBaTh MNOHATHEM: (YHKIMS, HENpepbIBHAasi Ha OTpPE3Ke;
MPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (PYHKIIUH JJIs1 pEIISHUS 3a/1ad.
CB0O0OOZIHO omepupoBaTh MOHATUSIMH: MEpBasi U BTOpask NPOU3BOJHBIE (DYHKIIMH,
KacarenabHas K rpaduky (QyHKIIHH.
BeraucnsiTe MIpOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIMH JIBYX
(yHKIMI; 3HaTH NPOU3BOHBIC 2JIEMEHTAPHBIX (DYHKIIUM.
Hcnonbs30BaTh TeOMETPUYECKUIT M (PU3UYECKHUM CMBICI NMPOU3BOIHOM JJIsl pELIeHUs
3a7ad.
Mmuoxcecmea u nozuxa

CB00OOHO ONEPUPOBATH MOHATUAMU: MHOXKECTBO, OIIEpallMi HaJl MHOXKECTBAMHU.
Hcrionp30BaTh TEOPETHKO-MHOXKECTBEHHBIW anmapaT jIsi ONHWCAaHHUs PEaTbHBIX
MIPOIIECCOB U SIBIICHUH, TIPU PEIICHUHU 3a/1a4d U3 IAPYTUX YUYEOHBIX MPEIMETOB.
CB00OOAHO OIepupoBaTh MOHITUSIMH: OIpeAeSICHUE, TeOpeMa, ypaBHEHHUE-CIIeCTBUE,
CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, JIOKAa3aTeIIbCTBO, PABHOCHUJIBbHBIC YPaBHEHHUS H
HEpaBEHCTBA.

11 kamace
Yucna u evluucienus

CBOOOIHO OINEepHUpPOBaATh IOHSATUSAMU: HATypaJIbHOE U IEJ0€ YHCIJIO, MHOXKECTBa
HATypaJIbHBIX U LEJIbIX YUCEN; UCIIOJIB30BATh IIPU3HAKU JEJIMMOCTH LIEJIBIX YHCEI,
HOJl nu HOK HatypajbHBIX 4UMcCen Ui pelleHUus 3aJad, NPUMEHSTh alrOpUTM
EBxmmna.



CBoOOIHO omepupoBaTh IOHITHEM OCTaTka MO MOJIYJIO; 3aluChIBaTh
HaTypaJbHBIEC YMCJIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHUSL.

CBOOONHO omnepupoBaTh IOHATUSIMU: KOMIUIEKCHOE YHCJIO UM MHOXECTBO
KOMIUIEKCHBIX YMCEeJI; MPEACTaBJISATh KOMIUIEKCHBIE 4HHCJIa B aJreOpanyeckod u
TPUTOHOMETPUYECKOI (hopMe, BBIIOIHATh apU(PMETUYECKHE OIIEPALlMU C HUMU U
n300pakaTh Ha KOOPJAMHATHON TJIOCKOCTH.

Ypasnenusn u nepasencmea

CBOOOHO oOIepupoBaTh MOHATUAMHU: HppalMOHAJbHBIEC, IIOKa3aTeJIbHbIE U
jorapu(MHUUYECKHEe HEPABCHCTBA; HAXOAUTh WX PEHICHHsS C  [OMOIIBIO
PaBHOCUJIBHBIX EPEXOI0B.

Ocy11iecTBiIsATh OTOOP KOPHEH NP PELIEHUN TPUIOHOMETPUYECKOIO YPABHEHMUS.
CB0OOAHO OINEPHUPOBATH TOHSATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; MPUMEHSTH
HEOOXOoaUMBbIe (POPMYJIBI JUJISI PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB.

CBOOOIHO oOmepupoBaTh IOHSATUAMHU: CHUCTEMA WU COBOKYNHOCTbh YyPaBHEHUH U
HEPaBEHCTB; PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI- CJIEACTBUS; HAXOAUTH PEUICHUS
CHCTEMBI U COBOKYIHOCTEU pallMOHAJIbHBIX, UPPALlMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(MHUYECKUX YPaBHEHUN U HEPABEHCTB.

Penrates panmoHanbHble, UppallMOHATIbHbBIE, MTOKa3aTebHbIC, JIOTapu(MUUECKUE U
TPUIOHOMETPUUECKUE YpPABHEHUST M HEPABEHCTBA, COJEp)Kalllke MOJAYJIu U
rnapamMeTpsbl.

IIpumensTe rpaduyeckde MeToAbl JJIsl pELIeHUs ypaBHEHWI M HEepaBEHCTB, a
TaK>Xe 3a7lad ¢ napaMeTpamu.

MopenupoBaTh peajibHbI€ CUTyallUH Ha sI3bIKE aJIreOpbl, COCTABIISITh BBIPAXKECHMUS,
YPaBHEHHsI, HEPAaBEHCTBA M HMX CHUCTEMbI II0 YCJIOBHUIO 3aJadd, HCCIEeNOBaTh
IIOCTPOCHHBIC MOJIEJIH C HCIIOJIb30BAaHUEM amlapara ajJreOpbl, MHTEPIPETUPOBATH
IIOJIyY€HHBIN pEe3yJIbTAaT.

Dyukyuu u zpaguru

Crpouts rpaduky KOMNO3UIHNH (PYHKUIHUH C TOMOIIBIO 3JIEMEHTAPHOIO
HCCJIEJIOBAHUSI 1 CBOMCTB KOMITO3UIIMU JIBYX (DYHKITHM.

Ctpouts reomeTpuyeckue o0pa3bl ypaBHEHHUI U HEPABEHCTB HAKOOPJAUHATHOU
IJIOCKOCTH.

CB000/1HO OnEepUpPOBAThH MOHATUIMU: T'PAPUKU TPUTOHOMETPUUYECKNUX (QYHKIIMHN.

[IpuMeHATh PYyHKUMHU 1711 MOJIEIMPOBAHUS U UCCIIETOBAHUS peajbHBIX MPOILIECCOB.
Hauana mamemamuueckozo ananusa

Hcnonp3oBaTh NPOU3BOAHYIO JJIs HMCCJENOBaHUS (PYHKIMM Ha MOHOTOHHOCTH H

SKCTPEMYMBI.
Haxonute HanboJblilee 1 HaUMEHbIIIee 3HaueHUs1 (PYHKIIMU HENPEPHIBHON Ha OTpeE3Ke.
Hcnonb30BaTh MNPOU3BOJHYIO JUISI HAaXOXACHHUSI HAWJIyUIIEero pELICHUs B
OpPUKJIAJHBIX, B TOM 4YHCJIE COLMAJIBbHO-DKOHOMHYECKMX, 3ajadax, s
OMpeneIeHUsI CKOPOCTH M YCKOPEHMs Mpollecca, 3aJaHHOro ¢GopMyJiod WU
rpaduKoOM.

CB0oOOIHO oOmnepUpoBaTh MOHITHSIMU: HEepBOOOpa3Hasi, ONPENCIEHHBIN HHTErpal;
HaXOJUTh MNEPBOOOpaA3HbIE 3JIEMEHTAPHBIX (YHKIUNH MU BBIUMCIISITH MHTETpal IO
bopmyne HeroTrona — JleiiOHuUIIA.

HaxoauTs miomanu miockux GUryp u o6bEMbI TENl ¢ MIOMOIIBIO HHTErpaJia.

HMMmeTs npencTaBiieHnEe 0 MaTEMaTUHUYECKOM MOJIEIMPOBAHUN HA MPUMEPE COCTABJICHUSA
nuddepeHnanbHbIX YpaBHEHU.

Pemate mnpuknagHele 3a7aud, B TOM UYHMCJIE€ COLMAJIbHO-DPKOHOMMHUYECKOIO U
(pu3znyeckoro xapakrepa, cpeacTBaMU MaTEMaTUYECKOTO aHAJIN3a.

I'eomeTpus



10 kaace
CBOOOIHO OIIEpUPOBATH OCHOBHBIMH IIOHSITUSMHU CTEPEOMETPHUM IIPU PEUICHUU
3ajJia4 U MPOBEACHUH MAaTEMaTUUYECKUX PaCCYKIACHUM.
[IpuMeHsSITP aKCHOMBI CTEPEOMETPUM ¢ CHEJICTBUS M3 HHUX NOpU PEHICHUU
reOMETPUYECKHUX 3a7ad.
KrnaccudunupoBaTe B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE; IUIOCKOCTEH
B IPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEI B MPOCTPAHCTBE.
CBOOOIHO OIIEPUPOBATH TMOHSATHUSIMH, CBSI3aHHBIMH C YTIJIaMHU B HOPOCTPAHCTBE:
MEXAY MPSMBIMH B TIPOCTPAHCTBE; MEXKAY MPSIMOI U ILIOCKOCTBIO.
CB00OIHO ONIEpUPOBATH HOHITUSMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU.
CBOOOIHO pacIio3HaBaTh OCHOBHBIC BHUJIbI MHOTOTPAHHUKOB (MpU3Ma, IMMHUPaAMHU/IA,
NpsSIMOYTOJIBHBIN mapasuienenunen, Ky0).
KiaccudunmpoBats MHOTOTPAaHHUKH, BBIOMpPAast OCHOBAHUS I KIaCCU(UKAIINH .
CBOOOJIHO ONEpUPOBATh MOHSITHUSIMH, CBSI3aHHBIMH C CEUYCHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO.
BrinonHATe napaisiesibHOE, LEHTPAJIbHOE W OPTOTrOHAJIBHOE IIPOEKTHPOBAHUE
(uryp Ha IIOCKOCTH; BBIMOJIHATh N300pakeHUust GUTyp Ha MIOCKOCTH.
CTpouTh CEYEHUSI MHOTOIPAaHHUKOB PAa3JIUYHBIMHA METOJIAMH, BBIITOJIHSTH
(BBIHOCHBIE) ITUIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBEpXY, COOKY, CHU3Y.
Bpruucnsates iomiagd  MNOBEPXHOCTEM MHOTOTPAaHHUKOB (MpH3Ma, MOUpaMHIA),
FEOMETPHUISCKUX TeJI C NMPUMEHEHUEeM (HOpMYIL.
CBOOOIHO omepupoBaTh MOHATHUSIMU: CUMMETPUS B IMPOCTPAHCTBE; LICHTP, OCh U
IJIOCKOCTh CHUMMETPHH; IICHTP, OCh U TNIOCKOCTh CHMMETPUH (QUTYPHI.
CBOOOJIHO OTEepUpPOBATh MOHITUSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJHHATaM
B IIPOCTPAHCTBE.
BeInonHAT, HEWCTBUSL HAJ BEKTOPaMHU.
Pemarp 3amaun Ha 10Ka3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHUN U HaXOXKJICHUE
T€OMETPUYECKUX BEJIMYWH, TMPUMEHSISI W3BECTHBIE METOAbl MpPH PEHIeHUU
MaTEeMAaTHYSCKHUX 3a/Ja9 MOBBIIIICHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH.
I[TpumeHsITH npocreimmue MporpaMMHBIE cpeacTBa u 3JIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI IPU PEIICHUN CTEPEOMETPUICCKUX 3a7ad .
H3Bnekars, npeoOpa3oBHIBATH u WHTEPIPETUPOBATH nuHpOpMaIUIO O
MMPOCTPAHCTBEHHBIX TEOMETPUUYECCKUX (PuUTypax, IPEACTABICHHYIO Ha YepTe)ax H
pUCYHKaX.
I[IpuMeHSTh TIOTYyYCHHBIC 3HAHUS HA NPAKTUKE. CpaBHUBATh W aHAJIU3UPOBATH
peajbHbIE CUTyallud, TIPUMEHSITh H3YUYCHHBIC TOHSITHS B MOpollecce MOucCKa
pelieHusi MaTeMaTH4decKd CcOpMYyJIMpOBAaHHOM IIpOOJE€MBbI, MOJEIUPOBaATh
peajibHbIE CUTyallud Ha SI3bIKE T€OMETPHUHU, UCCIIEIOBATh MOCTPOEHHBIE MOJIEIIN C
HUCIIOJIB30BAaHUEM I'€OMETPHUYECKUX HNOHSITHI U TE€OpeM, arnmnapara ajareOpsl; penath
OpaKTUYECKHUE 33/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEJIUYHH.
NmeTs tipescTaBieHus: 00 OCHOBHBIX dTaraxX pa3BUTHS T€OMETPUU KaK COCTAaBHOU
qacTu (QyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

11 knace
CBOOOJIHO OTIEpHUPOBATHh MOHSITHUSMH, CBSI3aHHBIMHU C IHJIUHIPUYECKONW, KOHHYECKOU
n chEepUUECKON TMOBEPXHOCTIMHU;, OOBSICHATH CIIOCOOBI TTOJTYUYCHHUS.
OnepupoBaTh NOHSITHUSIMH, CBS3aHHBIMH C TeJIaMH BpAUICHHS: TUIUHIPOM,
KOHYCOM, c(epoiil u mapom.
Pacrio3naBath Tena BpalieHuUs (LIHJIUHIP, KOHYC, chepa U miap) U OOBSCHSTH
CIIOCOOBI TTOJIyYE€HUSI TEJI BPaIlCHUS.
KrnaccundummpoBaTs B3aUMHOE pacioyioKeHHe chepbl U TUTOCKOCTH.



BbIuuCIsATh BEJIMYUHBI 3JICMEHTOB MHOT'OTPAaHHUKOB U TEJIBpPAIllCHUS; OOBbEMBI U
IUIOMIaAA TIOBEPXHOCTECH MHOTOTPAHHUKOB W TEJI BpAIllEHUs, TEOMETPUICCKUX
TEJI C IpUMEHEHUEM (opMyIT .

CBOOOJIHO OIIEpUPOBATh TOHSTHUSIMH, CBSI3aHHBIMH C KOMOWHAIUSIMH  TEJl
BpalIeHUs] © MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BITMCAHHBIN B chepy U ONMUCAHHBIN
okoJio cepsl; chepa, BOUCaHHASI B MHOTOTPAaHHUK WM TEJIO BPAIICHUS.
BBIYHUCHATE COOTHOIICHUS MEXY TUIOIIAISIMU TTOBEPXHOCTEH B 00bEMaMHU TTOIOOHBIX
TEJI .

M300paxars n3ydaembie (QUTYpHI; BBINOJIHSATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKYy, CHH3Y;, CTPOHUTH
CEYCHUS TEJI BPAICHHUSI.

H3Bnekars, WHTEPIPETUPOBATH u npeoOpa3oBHIBAThH uHpoOpMaIuoo o
MMPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, IPEACTABICHHYIO Ha YepTex)ax U
pUCYHKaX.

CB00OOAHO ONEepUpPOBATH MOHATHEM BEKTOpP B IMPOCTPAHCTBE.
BeinonHATE onepauuy Haj BEKTOPaMU.
3anaBaTh IVIOCKOCTh YPABHEHHUEM B ICKAPTOBOW CUCTEME KOOPIUHAT.
Pemate reomeTpuyeckue 3aJadyd Ha BBIUMCIEHHE YIJIOB MEXIYy HOpPSMbIMHA U
IUIOCKOCTSIMHU; BBIUMCJIIEHUE PACCTOSIHUM OT TOYKH A0 MJIOCKOCTH; B LI€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPANMHATHOIO METOAA IIPHU PELICHUU.
CB00OOJIHO OmepupoBaTh IOHATHUSIMHU, CBSA3AaHHBIMU C JIBUKEHHEM B IPOCTPAHCTBE;
3HATh CBOMCTBA JBH)XECHUI.
BeinmonHsATs H300pa’keHUsI MHOTOTPAaHHUKOM U T€Jl BpallleHUs MPHU NapalyieIbHOM
IIEPEHOCE, LEHTPAJIBbHOW CHUMMETPHUH, 3€PKAIBHOW CHUMMETPHUHU, NPU IIOBOPOTE
BOKpPYT HNPAMON; NpeoOpa3oBaHUs MOJ00US.
CtpouTth ce4yeHHMsI MHOIOTPAHHHMKOB M TEJ BpallEHUS: CEYEHUs [WIMHIpa
(mapanieIbHO M NEPHEHAUKYJIIPHO OCH), CE€YeHUs1 KOoHyca (mapaiesbHOe
OCHOBAHHIO M IPOXOsIIEe Yepe3 BEPILINHY), CEUECHUs I1apa.
HMcnonb30BaTh METOABI IOCTPOCHUSI CEYEHUI: METO/ CJIE€JI0B, METOJ BHYTPEHHEIrO
OPOEKTUPOBAHMUSI, METO/I IEPEHOCA CEKYIIEH IIIOCKOCTH.
Jloka3plBaTh TIE€OMETPUYECKUE YTBEPIKICHUS.
I[IpumensiTe reomerpudeckue (axThbl Ui PELISHUs CTEPEOMETPUYECKUX 3ajad,
NpeanoJararoliXx HECKOJIBKO IIIaroB PpELIEHUs], €CJIW YCJIOBHUs IIPUMEHEHUS
3a/laHbl B SIBHOW W HESIBHOM (opme.
Pemate 3amaun Ha A0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW M HaxOXKICHHE
r€OMETPUYECKUX BEINYHUH.
[IpumeHsITH mporpaMMHBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PELIEHUH CTEPEOMETPUUECKHUX 3ajad.
I[IpyuMeHsiTh moOJilydeHHbIE 3HAHUSI Ha IMpPaKTUKE: CpPaBHUBaTh, aHAJIU3UPOBaATh U
OLICHMBATh peEaJIbHbIE CUTyallud; HNPUMEHSTH H3yUYEHHBIE IIOHATHUS, TEOPEMBI,
CBOMCTBA B TIPOIIECCE MNOMCKA pEHIeHUs] MaTeMaTH4YeCKH Cc(OpMYJIUPOBAHHOMN
npoOiemMbl, MOJSIHMPOBATh peajibHblE CUTyalluM Ha s3bIK€ TI'€OMETpPHUH,
HUCCJIEIOBATh NOCTPOEHHBIE MOJIEJI C UCIOJIb30BAaHHEM I'€OMETPUUECKUX MOHSITUH
U TeopeM, ammnapara ajareopbl; peulaTb NPaKTUYECKHUE 3a7adyd, CBS3aHHBIE C
HaXOXXJICHUEM TI'€OMETPHUYECKUX BEIUYUH.
HNwmeTs npencTaBieHus 00 OCHOBHBIX 3Tanax pa3BUTHUS I'€OMETPHUM KaK COCTaBHOM
JyacTu (pyHIaMEeHTa pPa3BUTHUSI TE€XHOJIOTHM.
BeposiTHOCTB M CTATHCTHKA

10 kJiace
CB00OOIHO omepupoBaTh MOHATHUSIMU: Irpad, MIOCKUN rpad, CBSI3HBIN rpad, MyTh B
rpage, 1enb, [UKJI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIIy4yalHOTro



11

SKCIIEPUMEHTA.
CB0OOAHO OTIEpHUPOBATH MOHITUSAMU: CITyYaWHBIN SKCIEPUMEHT (OIIBIT), CITyYanHOE
coObITHE, PJIEMEHTApHOE CIIydailHOe COOBITHE (3JI€MEHTApPHBIN MCXO0/) CIIy4YaifHOTO
ONbITa; HAXOJUTh BEPOATHOCTH COOBITHII B ONBITaX C PAaBHOBO3MO>XHBIMH
3JIE€MEHTAPHBIMU COOBITUSIMHU.

Haxomute m dopMyImpoBaTh COOBITHS: IIE€pEecCeUYCeHUE, OOBCIAMHECHHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JIAHHOMY; HCIIOJB30BaTh JAUAarpaMMbl
Dinepa, KOOPAMHATHYIO MOPSIMYIO ISl PEIISHUs 3aJa4; NOJIb30BaThCs (OPMYIIOn
CJIOYKEHHSI BEPOSITHOCTEH JIJIsI BEPOSITHOCTEH ABYX M TPEX CIIydYalHBIX COOBITHH .
OnepupoBaTh MOHATHUSIMHU: YCJIOBHAsI BEPOSITHOCTb, YMHO>XXE€HHE BEPOSTHOCTEM,
HE3aBHCHUMBIC  COOBITHS, JEPEeBO  CIYyYaMHOTO  JKCIIEPUMEHTA; HAaXOJUTh
BEPOSITHOCTH COOBITHII C MOMOIIBIO MpaBUJIa YMHOXEHUS, A€peBa CIIy4yallHOIo
onbITa, HWCHOJb30BaTh (OPMYJTy HOOJHONM BeposTHOCTU, (popmyiy balieca mnpu
pelIeHnr 3ajad; OIpPeAeisiTh HE3aBUCUMOCTb COOBITHH 1O ¢dopmyJie u IO
OpraHu3alyy CIYYalHOI'0 KCHEPUMEHTA.

I[TpuMmeHs T N3yyeHHbIE KOMOUHATOPHBIE (DOPMYJIIBI AJIsI TIEPEYHUCIICHUS DJIIEMEHTOB
MHO’>KECTB, DJIEMEHTApHBIX COOBITUM CIIydyallHOrO OIlbITa, pELIeHUus 3ajad Io
TEOPHUH BEPOSTHOCTEH .

CB0OOOIHO onepUpOBaTh NOHITHUSIMHU: OMHAPHBIA CIIydyaWHBIM ONBIT (MCIIBITAHUE),
yCclexX MW HeyJada, HE3aBUCHUMbIC HCHOBbITAaHUS, CEpPUsl HCIBITAaHUIN; HaXOAUTh
BEPOSITHOCTH COOBITHI: B CEpUU MCIHBITAHUK IO IIEPBOTO YycHOexa; B CEpUH
WcoblTaHUM bepHyiM; B ONBITE, CBA3aHHOM CO ClIydyallHbIM BBIOOpOM U3
KOHEYHOU COBOKYITHOCTH.

CBOOONHO oOmepupoBaTh MNOHSITHUSIMM: CilydaliHasi BeJIMYWHA, paclpeacieHue
BEPOSITHOCTEH, IuarpaMma pachnpenciieHUus, OWHapHas CiydaiHas BeEJIMYHHA,
reoMeTrpuyeckoe, OMHOMHUAIIbHOE pacipeieIeHHE.

KJ1acc

OnepupoBaTh MNOHATUSIMHU: COBMECTHOE pPacIpeleleHHue JBYX CIy4dalHbIX
BEJIMYMH; UCMOJIL30BaTh TaOINUIly COBMECTHOI'O paclpe- AeJEeHUs IBYX CIydaiHbIX
BEJIUYUH JJIs1 BBIACJECHUS] PACIpPEAeTeHUs] KaXJI0W BEJIUYHHBI, ONpEIaeJICHUs
HE3aBUCHUMOCTH CIIyYaWHbIX BEJIUYMH .

CBOOOIHO oOmnepupoBaTh IIOHATHEM MAaTEMaTHYECKOIO OXHUJAaHUS Cily4dailHOU
BEJIMUMHBI (pacOpeiesieHNs); NPUMEHSATh CBOMCTBA MAaTEMAaTHYECKOTO OXKUIaHUS
IIpHU pElIeHUH 3a7a4; BBIYUCISITH MaTeMaTHUYECKOE OXXKHJaHHE OMHOMHUAIBHOIO U
T€OMETPUUYECKOT 0 pacIpeeIeHUIA.

CBOOOIHO oOmepupoOBaTh MOHSATUSIMHU: JIUCIIEPCHS, CTAHJAAPTHOE OTKJIOHEHHE
CJIydaliHOW BEJIMUYMHBI; NPUMEHSTH CBOMCTBA JUCIEPCUM CIIyYaWHOW BEIUYUHBI
(pacnipenesnieHusi) IpU PELISHUU 3aJlayd; BBIYUCIATH JAUCIEPCUIO U CTaHJIapTHOE
OTKJIOHEHUE T€OMETPHUYECKOro 1 OMHOMHAJIIBHOTO pacHpeaeIeHUN .

Breruucnsate BBIOOpOYHBIE XapaKTE€PUCTHUKH IO JIAaHHOM BBIOOPKE M OII€HUBATh
XapaKTepUCTUKU TEeHEpaJIbHOW COBOKYHNHOCTHM JIaHHBIX IO BBIOOPOYHBIM
xapakTepucTukaMm . O1leHuBaTh BEPOSITHOCTH COOBITHI M MPOBEPSATH MPOCTEUIINE
CTAaTUCTUYECKHE TUMOTE3BI, MOJb3YSICh U3YUYEHHBIMH PacOpe/ICICHUSMU .



4. O0beM u conep:xkaHue y4eOHOro npeamera

IIpo¢duin kiaacca

EcrecTBeHHO - HAy4YHBIM, TEXHOJIOTHYECKUN

dopma o0yueHust Ounas
NeNe yyeOHBIX IEPUOIOB, 1234
BbI/I€JIEHHBIX /ISl U3y4YeHUs Y4eOHOro e
npeaMera

O0beM yueOHOT0 npeaMeTa (aK.4yac.) 408

KonTakTHast padora ¢
npenoaaBaresieM (aK.4ac.),
B TOM YHCJIE:

He menee 408

IIpoBeneHue ayIMTOPHBIX 3aAHATHI, B
TOM YHCJIe NPAKTHYECKUX

408

@opMBI TEKYIIEr0 KOHTPOJIS

[TucemeHHOE KOHTpOJIBEHOE Meponpusitre (16)
HeoObekTuBHpyeMOe KOHTPOIbHOE MeponpusTie (8)

(I)OprI HpOMeHCYTOqHOﬁ aTreCTalumn

Hrorosoe kouTponsHoe meponpusrue (1, 2, 3, 4. YueOHbIe

MIEPUOIbI)

Copepxanue y4e0HOro nmpeaMera

TemaTnueckui mjian

HanMeHoBaHue TeM U pa3esioB

Bcero

(ak.uac.)

AyauTOpHBIE 3aHATHS

B TOM umnciie TeopeTudyecKkue
U MPaKTHYeCKHe 3aHATHS

Aure0dpa 1 HaYaJIa MATEMATHYeCKOr0 aHamn3a, 10 kiacc

JlericTBUTEIbHBIC YHCIIa 12 12
Yucnosbie HyHKIMN 10 12
Tpuronomerpudeckue Gpynkuun | 24 24
Tpuronomerpuveckue 10 10
YpaBHEHUS U HEPABEHCTBA

[IpeoOpazoBanme

TPUTOHOMETPUIECKUX 21 21
BBIPKECHUI

[TpousBogHas 29 29
KoMrutekcHbIe yrcia 9 9




KomOnHaTOpHKa U BEpPOSITHOCTh 7 7
O6001maroniee NOBTOPEHHE 14 14
I'eomerpus, 10 kaacc
[ToBTOpCHHUE 6 6
AKCHOMBI CTEPEOMETPHU 12 12
[TapaieabHOCTD HIPSIMBIX U 10 10
[IJIOCKOCTEMN
[leprieHAMKYISAPHOCTH MpsIMbIX 1| 14 14
MJIOCKOCTEMN
MHOrorpaHHuKU 14 14
BeKTOpPHI B IIPOCTPAHCTBE 6 6
[ToBTOpEHKE Kypca reOMETpUH 6 6
10 xnacca

Aﬂreﬁpa H HAYAJIa MATEMATHYIECCKOI0 aHaJIn3a, 11 kaace

[ToBTOpEHHE 8 8
Crenenu u kopHU. CTeNIeHHbIE 12 12
byHKIUM

[Toka3zarenbHas U 22 22
iorapugmuaeckas GyHKIUU

[TpousBoaHas. [IpumeneHune 22 22
MPOU3BOIHON

[TepBoOOpa3Has M HHTETPAT 18 18

YpaBuenus. HepaBeHcTBa.
CucreMbl ypaBHEHUN U
HEPABEHCTB

20 20

DIeMEHTHI TEOPUH
BEPOATHOCTEN 1 12 12
MaTeMaTHYECKOM CTATUCTUKH

O0o01maroiiee MOBTOpEHNE 22 22

I'eomerpus, 11 kiaacc

BekTopbl B TPOCTPaHCTBE 10 10
MeTtoa KOOpAMHAT B 18 18
MPOCTPAHCTBE

[{unuHIp, KOHYC, IMI1ap 10 10
OO0BeMBbI TN 12 12

O6o0611aro1Iee MOBTOPEHNE 18 18




AHHOTHPOBAHHOE ONMCAHHE COJAEPKAHUSA PA3/1eJI0B U TeM y4eOHOI0
npeaMera

Aﬂzeﬁpa U Hauajlia mamemamuiuecKozo anaiusa, 10 knacc

eiicmeumensHhble yucia

IlousTus: HaTypaJIbHOC YUCJIO, LEJI0C YMUCIIO, OCTATOK 110 MOAYJIIO, paAllMOHAJIBHOC YHUCJIO,
HPppaluOHAJIBHOC YUCJI0, MHOKCCTBA HATYPAJIIbHBIX, LCIIbIX, pallMOHAJIbHbBIX, ,Hef/'ICTBI/ITeJIBHBIX
YUCCII; YMCHHUC HCIIOJIb30BATh IIPpU3HAKW ACIMMOCTH, HaMCHBIIIHNI O6H.[PII>1 JCIIUTCIIb H
HaAaNMMCHBIICC 0611_166 KpaTHOC, aJIrOPUTM EBK.HI/II[a npu peuiCHUM 3aad; 3HAKOMCTBO C
Pa3IMYHBIMU IMMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS.

OHepHpOBaHI/Ie NOHATUAMU: MHOKCECTBO, IMOAMHOXKXCECTBO, OINCpallui Hall MHOKCCTBAMMU,
YMCHHUE HCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ arraapar i OIHCaHusA PpPCaIbHbIX
IponeccoB u SIBIICHUI U IIpH pCHICHUMN 3a/1a4, B TOM YUCJIC U3 APYTHUX yT-Ie6HI)IX npeaMETOB.

Yucnogvie pynxuuu

I'padux ¢yskumm, obparHas (yHKIHS, KOMOO3WLUSA (DYHKIMHA, JHHEHHas (QYHKIUS,
KBaJpaTu4Has (yHKIMs, YMEHHE CTPOUTh I'pa@uKu (YHKUMH, BBINOJHATH MpeoOpa3oBaHUs
rpaduKkoB PyHKLINH.

Vcnonb3oBanue rpadukoB (QyHKUIUH [UIs U3y4eHMs] HPOLECCOB M 3aBUCUMOCTEH INpHU
peIIeHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U U3 PEATbHOM KU3HH; BRIPAXATh (hopMyIamu
3aBUCUMOCTH MEXAy BEJIMYMHAMHU; YMEHHE CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHOCTh
(GbyHKINHU, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh (DYHKIIUN, MOHOTOHHOCTH (DYHKITHH

Tpuzonomempuueckue (I)vnxuuu

YucnoBasi OKpY)KHOCTb Ha KOOpAMHATHOM IUIOCKOCTH. CHHYC M KocuHyc. TaHreHc u
KOTaHreHc. TpuroHomerpuyeckue (YHKIMHM YHCIOBOTO aprymMeHTta. TpUroHOMEeTpHYecKue
(YHKIMU YTIIOBOTO apryMeHTa, MX cBoWcTBa M rpaduku. Cxatue M pacTsikeHue rpaduxos
TPUTOHOMETpHUECKUX QYHKIMI. OOpaTHbIe TPUTOHOMETPHUECKHUE (DYHKIUU.

Tpuzonomempuueckue ypagHeHus U HEPABEHCMEA

[Ipocreiimine TPUTOHOMETPUUYECKHE YPABHEHUS W HEPABEHCTBA; METOJbI PEIICHUS
TPUTOHOMETPUYECKUX YPABHEHUI: BBEACHUE HOBOM NIEPEMEHHOM, PA3JI0KEHNE HA MHOKUTEH,
OJIHOPOJIHBIE TPUTOHOMETPUYECKUE YPABHEHUS.

Ilpeobpa3zosanue mpuzoHomempuueckKux eblpariceHul

3Hanue GopMyIN CIOXKEHMs, MPUBEACHHS, TBOWHOTO apryMeHTa, MOHMWKEHUS CTETEeHH.
Ymenue BbIIONHATH: [IpeoOpazoBaHMe CyMMbl TPUTOHOMETPUYECKUX (YHKIMHA B
npousBeneHue. IlpeobpazoBanue Mpou3BeNEeHUI TPUTOHOMETPUYECKUX (YHKIUH B CYMMBI.
Mertoasl peleHnsI CII0KHBIX TPUTOHOMETPUYECKUX YPAaBHEHUH.

Ilpou3eoonas



YuciioBele IIOCIENOBATEILHOCTH Y CIOCOOBI mX 3amanusa. CBolicTBa YHCIIOBBIX
nmocneaoBarenbHoCTel.  Apudmernueckass Mporpeccus, T'eOMETpPHUYecKas IMPOTPECCHs,

OECKOHEUYHO yObIBaromas reOMETpUYECKast MIPOTPECCHSL; yMEHHUE 3a/1aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL.
Omnpenenenne npezaena [IOCJIEI0BATENLHOCTH. CBolicTBa CXOISIIHXCS

nocjenoBaTelbHOCTeH. Brruncnenne npenenos mocienoBatenbHocTeil. Cymma OeCKOHEYHOM
reomerpuueckoil mporpeccuu. [lpenen ¢ynkuuu Ha Oeckoneunoctu. Ilpeaen QyHkuu B
touke. [Ipupamenue aprymenra. Ilpupamenue ¢yHkuuu. 3agauu, NPUBOJSAIINE K TMOHSATHIO
Nnpou3BOoAHON. OnpeneneHrue Npou3BOJHON. AJITOPUTM OTBICKAHHSI MPOU3BOAHON. DOpMYIIbI
muddepennmpoBanws. [IpaBmia quddepeHnnpoBaHus.

Komnnaekcuole uucna

KoMiulekcHOE 4YHCIIO, COIpPSIKEHHBIE KOMIUIEKCHBIE 4YHUCIIA, MOAYJIb U apryMeHT
KOMIUIEKCHOTO  4Mcia, (Gopma  3alMcH  KOMIUIGKCHBIX — yHucel  (reoMeTpuueckas,
TPUTOHOMETPHUUECKAsE U airedpanyeckas); yMeTb MPOU3BOIUTH apU(PMETHUECKUE NEUCTBUS C
KOMILUIEKCHBIMU YUCIIaMU; IPUBOAUTH IIPUMEPBI UCIIOJIb30BAHMUS KOMIIJICKCHBIX YUCEIL.

Kombunamopuxa u eepoamnocmap

daxropuansl. Bei0op Heckonbkux 3nemMeHToB. CoueTaHue, pa3MelleHue, IepecTaHOBKa,
YUCIO COYETAaHUH, pa3MELICHUH, MepecTaHOBOK; OuMHOM HblOTOHA; yMeHue HpUMEHSTbH
KOMOMHATOpHbIE (DaKThl U paccyxaAeHus A pemeHus 3anad. CiaydaiiHble COOBITHUS M UX
BEPOSITHOCTH. BeposTHOCTH COOBITHI C HMCIIOJIB30BAaHUEM TI'pa)UIeCKUX METO/OB; NMPHUMEHSTh
UL penieHust 3aaad (popMyibl CIIOKEHHS U YMHOXKEHHS BEPOSTHOCTEH, (OpMyITy IOIHOM
BEPOATHOCTH, (hopmyny bepHymiu, komOuHaTOpHBIE (PAKTHI U POPMYJIBL.

Ooboowarowee nogmopenue

YMeHue MOoAennpoBaTh pPEANbHBIE CUTYallUH Ha S3bIKE MAaTEMAaTHUKH; COCTaBIISTH
BBIPQKEHUS, YPaBHEHMs, HEPABEHCTBA M MX CHCTEMbI 110 YCJIOBHIO 3aJlauM, HCCIIE0BATh
ITOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM almapara ainredpbl, MHTEPIPETUPOBATH MOJIYUYEHHBIH
pe3yJbTar.

Teomempus, 10 knacc

Iloemopenue

JIBukeHue, mapajuielbHbI MEepeHOC, CUMMETpPUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue Moao0us, mogoOHbIe (GUTyphl; YMEHHE pPaclo3HaBaTh PaBHBIE U
o100HbIE PUTYPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE HUCII0JIb30BaTh
re€OMETPUUYECKNE OTHOLIEHMS, HAXOAUTh F€OMETPUUECKNE BEINYMHBI (AJIMHA, Yroj, IUIOIalb,
00BEM) MpU PEIICHUH 3a/1a4 U3 IPYruX Y4eOHBIX NMPEAMETOB U U3 PEabHOM JKU3HHU. AKCHOMA,
TEeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTENbCTBO.

Axcuombl cmepeomempuu

Touka, npsiMasi, IOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IUNIOCKUH YroJl, IBYTpaHHBIN
yToJ, TPEXTPaHHBIM yroi, nepecekaroluecs, napauieibHble U CKPELIMBAIOLIUECS MPSMBIE,



NapajuIeIbHOCTh U NEPIEHANKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEH, Yrodl MEXAY MPsIMbIMHU, YTOJI
MEXIy HOpsIMOM M IUIOCKOCTBIO, Yrojl MEXAY IUIOCKOCTSMH; YMEHHE HCIIOIb30BaTh IIPH
pelIeHNH 3a]a4 M3ydeHHbIE (PAKTHI M TEOpPEMbl IUIAHUMETPHUU; YMEHHUE OIICHHBATh pa3Mepbl
00BEKTOB B OKPY’KaIOILIEM MHUPE;

Hapannenvnocmo npamvix u naiocKkocmeil

[lepecekaromuecs, mnapauieabHble W CKpemuBaromuecs npsamele. [lapamiensHoCcTh
NpAMOM M TUIOCKOCTH, NPU3HAK M CBOMCTBA. YTOJ MEXAY NOPSIMBIMA B HPOCTPAHCTBE.
[lepnenaukynspHocTs npsaAMbIX. [lapainenbHOCTh IUIOCKOCTEW, IPU3HAKM U CBOWCTBA.
[TapannensHoe mnpoekTupoBanue. KM300pakeHne MNPOCTPAHCTBEHHBIX Guryp. Terpa’ap wu
napajuienenunea, kyo. Ceuenus Kyda, Ipu3Mbl, TUPAMUIBL.

IlepnenouKynapnocms nPAMbIX U RAOCKOCHCll

[TepnieHAUKYIAPHOCTD NPSMOM M IJIOCKOCTH, IPU3HAKU U cBOMcTBa. llepnenpukyisp u
HaKJIOHHasA. TeopeMa O Tpex NEPHEHAMKYJIApax. YTOJI MEKAy HNpsMOM M IUIOCKOCTBIO.
PaccrosiHMe OT TOYKM 10 INIOCKOCTH. PacctosHuMe oT mpsmMod 10 IUIoCKOCTH. PaccrosiHue
MEXIy MapajuleIbHBIMUA INIOCKOCTAMHU. PaccTosHME MeXIy CKpPEUIMBAIOIIMMMCS IPSIMBIMH.
[lepneHuKyISIPHOCTD INIOCKOCTEMN, TPU3HAKU U CBOMCTBA. [[ByrpaHHbIN yroi, JUHEUHBIA Yo
JABYTPaHHOrO yria. Ilnomans opToroHaabHOM NPOEKIIMU MHOTOYIOJIbHHKA.

Mnozozpannuxu

MHOFOFpaHHI/IK, CCUCHUC MHOI'OI'paHHHUKA, HpaBI/IJIBHHﬁ MHOI'OrpaHHUK, IIpU3Ma,
nupamMuJa, pa3sBepTka MOBEPXHOCTU, YMCHUC CTPOUTH CCUCHUC MHOTOI'paHHUKA, I/I306pa)I(aTB
MHOT'OIrpaHHUKHN M HUX CCUYCHHA, B TOM YHCJIC C IIOMOIIBIO S3JICKTPOHHBIX CPCACTB; YMCHHC
IIPUMCHATDH CBOMCTBa TCOMETPHUICCKUX (1)I/Il"yp K PCIICHHUIO 3a1a4.

Bexmopot 6 npocmpancmee

pr{Moyroanas{ CUCTEMaAa KOOpAWHAT, BCKTOP, KOOPAWMHATBI TOYKH, KOOPAWHATBI BCKTOpA,
CyMMa BCKTOPOB, ITPOU3BCACHNUEC BEKTOPA HA YHUCJIO, PA3JIOKCHUC BEKTOPA 11O 633Hcy.

Iloemopenue kypca zeomempuu 10 xknacca

YMeHne caMocTosTeNTbHO (POPMYITMPOBATE ONIPEIEIEHUS] U3y4aeMbIX (GUTYp, BHIABUTaTh
TUIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX QUryp, 000CHOBBIBAThH MJIU ONPOBEPraTh
UX; YMEHHUE MPOBOANTH KIACCUPUKALMIO (PUTYp 110 pa3IMYHBIM MPU3HAKAM, BBINOIHATh
HE0OXO0IUMBIE JOTIOIHUTEIbHbIE TTOCTPOEHUSI.

Anzeopa u nauana mamemamuueckoz2o anaausza, 11 knacc

Ilogmopenue

PaBHOCHIBHBIE POPMYTUPOBKU; yMEHUE (POPMYINPOBATH OOPATHOE U MTPOTHBOIIOIOKHOE
YTBEPKACHHUE, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, UCTIOIB30BaTh METO/I MaTEeMAaTUYECKOM
WHAYKIMK; TPOBOJUTH JOKA3aTEJIbHBIE PpACCYKIACHMsS IpU pEUICHUM 3a]ad, OLICHUBATh
JIOTUYECKYIO NMPaBUILHOCT PACCYKIECHUH.



Iokazamenvnas u no2apupmuyueckas QyHKyuu

OcHOBHBIE CBOWCTBAa TOKAa3aTENbHOW M JOrapuMUUECKOd (QYHKIMA, OmpeaeiieHue
jgorapupma ymciaa, CBOMCTB  jorapuMoB, BMJ NPOCTEHIIMX  MOKa3aTEeIbHBIX U
norapu(pMUUECKUX YpPaBHEHUH M HEPAaBEHCTB. YMEHHE CTPOUTH IpadUKu IMOKa3aTeIbHON U
norapupmMuueckoi pyHKIUHI, BBITOIHATE IPeoOpa30BaHUs BBIPAKEHUH, COAEPKALIUX CTEIIEHU
C MPOM3BOJIBHBIM TIOKa3aTesieM, JJorapu(Mbl, periaTh YpaBHEHUSI U HEPAaBEHCTBA, CBOAMMBIE K
IPOCTEHIIMM MOKA3aTEIbHBIM U JIOTapU(PMUUECKUM YPAaBHEHUSIM U HEPABEHCTBAM.

Ilpouszeoonasn. Ilpumenernue npouzeoonoii

HenpepbIBHOCTh  (QyHKLMH, acUMOTOTHl TIpaduka (QYHKUUHM, IepBas U BTOpasd
Npou3BOAHAS  (YHKIUH, TEOMETPHUYECKMH M  (U3NYECKUH  CMBICI  IPOHM3BOJIHOMH,
nepBooOpasHasi, ONpeeIeHHbI HHTErpall; yMEHUE HaXOAUTh aCUMOTOTHI rpaduka (GyHKLINY;
YMEHHUE BBIYUCIIATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3UIIUH (YHKIIUH,
HaXO/JUTh ypaBHEHHE KacaTeldbHOM K rpaduky ¢yHkuuu. Mcrnonp3oBaHue MPOU3BOJHOM IS
UCCIeToBaHMs (PYHKITUH, [T HAX0KICHHUS HAWTYUIIeTO PEIICHNUS B PUKJIATHBIX, B TOM YHUCIIE
COLMAJIbHO-9KOHOMHUECKUX U (PU3NUECKUX 3a/lauax, Ul ONpeAeIeHUs CKOPOCTU U YCKOPEHHUSL.
MOHOTOHHOCTh (YHKIIHH, SKCTpeMyM (YHKIWH, HAuOOJbIIee W HaWMEHbIIee 3HAYCHHS
(GYHKLIMU Ha IPOMEKYTKE; YMEHUE POBOAUTH MCCIeI0BaHUE (PYHKLIUU.

Ilepeooopasnas u unmezpan

[Tonstre mepBooOpazHoi. Heomnpenenenuslii mHTerpasi. CBOWCTBA W TPaBHJIA BBIYUCICHHUS
HEOIpeAeIEHHOro uHTerpana. KpuBonuHelHas Tpanenus, Imiomans. OnpeneneHHbli
unterpan. ®opmyna HbroTona-JleitOnuna. Haxoxxnenwe mniomaaun u o0beMOB (uryp c
IIOMOLIBI0  HMHTETpajla; NpPUMEpPbl MaTEMaTH4YECKOIO0  MOJEIMPOBAaHUSA C  IOMOILBIO
¢ depeHINaTbHBIX YpaBHEHUI.

Ypasuenus. Hepagencmea. Cucmembt YpPaeHeHUuil U HepageHCcme

ToxnecTBo, TOXAECTBEHHOE MpeoOpa3oBaHUE, YPABHEHUE, HEPABEHCTBO, CHCTEMa
YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAIIBHEIE,
HppaloOHalIbHbIe, TOKa3aTellbHble, CTENEHHbIE, JorapuMuyeckue, TPUTOHOMETPHUYECKHE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
ITOMOIIBIO PA3JIMYHBIX [IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeETPOM;
IIPUMEHATH YPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMaTUYECKUX 3a4ad U
3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U peajbHOW U3HU; YMEHHE UCIOJIb30BaTh CBOMICTBA U
rpaduku  GYHKUMH A pelleHUs YpaBHEHUI, HEpPaBeHCTB M 3ajJady C IapamMeTpamy;
n300pakaThb Ha KOOPJIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUI, HEPAaBEHCTB U UX
CUCTEM.

Inemenmul meopuu 8epoAMHOCHEIl U MAMEeMaAMuU4ecKoll CIamucmuKku

Cpennee apudmernyeckoe, MeauaHa, HauOOJIbIIee U HAaUMEHbIIEE 3HAYCHMS, pa3Max,
JUCIIEPCHs, CTAHIAPTHOE OTKJIOHEHUE JUIsl OIIMCAHUs YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JAHHbIE, B TOM YHCIIE C IPUMEHEHUEM IpadUuecKux METOJ0B U 3JIEKTPOHHBIX
CpeAcTB; rpaduYecKd HCCIE0BaTh COBMECTHbIE HAONIOJEHUSI C TOMOIIBIO JUarpamMm
paccerBaHMs U JIMHEWHOW PErpeccuu; yMEHUE OLIEHMBATh BEPOATHOCTHU PeajbHBIX COOBITHIL;
YMEHHUE OIEPUPOBATh IIOHATHUAMM: CiIydalHas BEJIMYUHA, DPACIPEIEICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe O0XHUAAHUE, NUCIEPCHS U CTAHIAPTHOE OTKJIOHEHHE CIy4YallHOM BEJIWYHUHBI,



GyHKIMK pacmpeneNneHus] M IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTENIbHOTO M HOPMAIbHOTO
pacnpeneneHnii; yMEHHE HUCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCICHUM ISl pelIeHUs
3aga4d, 3HAKOMCTBO C IIOHATHAMH. 3aKOH 6OHBH_II/IX YUCCJI, MCTOABI BbI60pO‘-IHLIX
UCCIIEIOBaHMM; YMEHUE NPUBOIUTH IPUMEPHI MPOSBICHHUS 3aKOHa OOJIBIIUX 4YHUCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN
rpad, nepeBo, UK, Tpad HA TUIOCKOCTH; YMEHHE 3a1aBaTh U OINUCHIBATh Ipadbl pa3IMuHbIMU
crioco0aMu; UCIOJIb30BaTh Tpadbl MPU PEIICHUH 33]1aY;

0o000warouiee nogmopenue

ITocTpoeHne MaTeMaTHUYECKUX MOJEIEH ¢ IOMOILBIO anredpanyeckux U reoMeTpUYECKUX
IOHATUN W BEJIWYMH, DPCIICHHE CBA3aHHBIX C HUMH IIPAKTUYECKHUX 3a7a4; COCTaBICHUE
BEPOATHOCTHBIX MOJEJICH U UHTEPIPETALHNS TOTYYCHHBIX PE3YyIbTATOB; PELICHUE NPUKIIAIHBIX
3aa4 CPeACTBAMM MAaTEMATHYECKOIO aHaJIM3da, B TOM YHUCJIE COLUAIBHO-3KOHOMHUYECKOIO U
(¢u3nYecKoro xapaxkTepa, yMEHHE BBIOMpaTh MOAXOMALIMA METOJ I peLIeHMs 3a/1auM;
[TOHMMaHHUE 3HAYMMOCTH MaTEMaTUKU B M3YYEHUU IPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHHE paclO3HaBaTh IIPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE
IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX OTKPBITUA POCCUMCKOM M MUPOBOM MaT€MaTHYECKOU
HayKH.

Teomempusn, 11 knacc

Bexmopot 6 npocmpancmee

[TonsiTue BexkTopa B mpocTpaHcTBe. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. CliojkeHUE U
BbIYMTaHUE BEKTOPOB. KojuimHeapHble BEKTOPBI. Y MHOKEHHE BEKTOpa Ha yucio. Pasnoxenue
BEKTOpa I10 IByM HEKOJJIMHEapHbIM BekTopaM. KommianapHsie BekTophl. Pas3noxkenne BekTopa
110 TPEM HEKOMIUIAaHApHBIM BeKTOpaM. CKalsipHOE NMPOU3BEACHHUE, BEKTOPHOE NMPOU3BEICHHUE,
YTOJI MEXAY BEKTOPaMU;

Memoo Koopounam ¢ npocmpancmee

YMeHHEe HCHOJb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOA JUI  PEIICHMS
TeOMETPHUECKUX 3aJad M 3aJad JAPYrMX Y4eOHBIX MpPEIMETOB; ONEpUPOBATh MOHATUSAMMU:
MaTpuna 2 x 2 u 3 X 3, onpeneauTens MaTpULbl, FEOMETPUUECKUN CMBICI ONIPENETUTENS.

Hununop, konye, uiap

durypa W TOBEPXHOCTh BpAIlEHUs, LUMWIMHAP, KOHYyC, Imap, cdepa, pa3BepTka
ITOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHJpa, NapajljIebHbIE OCH WJIM OCHOBAHHIO, CEYEHUE
mapa, IUIOCKOCTb, Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEYCHHE,
n300paxaTh (UIypsl U TOBEPXHOCTH BpAILEHUS, UX CEYEHHS, B TOM YHUCJIE C IOMOIIbIO
JJIEKTPOHHBIX ~ CPEJICTB; yYMEHHUE TPUMEHATh  CBOMCTBA  TIeOMETPUYECKUX  UTyp,
CaMOCTOSITENIbHO (OPMYJIHUPOBATh ONpPEAETCHUS M3Y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX M MPU3HAKAX '€OMETPUUYECKHUX (UTYp, 000CHOBBIBATH MIIU ONPOBEPraTh UX; yMEHHUE
MPOBOANTH KiIaccu(uKanuio GUryp Mo pazIuyHbIM IpPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE
JOTIOJIHUTEIIbHBIE IIOCTPOCHUS;

Oovemovl men



[Tnomans Gurypsl, 06eM QUrypHI, IIIOLIAb CPEphl, TUIOMAAb TOBEPXHOCTH THPAMHIBL,
MPU3MBI, KOHYCa, IIWIHHIPA, 00beM Ky0a, PSIMOYTOJIEHOTO MapaJuIeICIHIE A, ITHPAMUIBL,
MPU3MBI, HWIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOIAUTh OTHOIIEHHE 00bEMOB MOI0O0OHBIX (uryp;

Oboowarowee nogmopenue

YMeHue Ucnosbp30BaTh MPH PEHICHUH CTEPEOMETPUUECKUX 3ajiau IUIAHUMETPHUYecKue (HakThl U
METO/Ibl; MPOBOAUTH JOKA3aTEIIBHBIE PACCY)KICHUS B XOJE€ PCIICHUS 3aJad; HCIIOIb30BaTh
npuOoOpEeTeHHbIC 3HAHUS U YMEHHUS B MPAKTUYECKOH JEATEIBHOCTH U TOBCEIHEBHOW KHU3HH
IUIA: UCCIIeOBaHMs (MOJEJIMPOBAHUS) HECIIOKHBIX NPAKTUYECKUX CUTYyallMil Ha OCHOBE
M3y4eHHBIX (OpMYIT U  CBOMCTB (Uryp; BBIUMCICHHUS IUIOMIAJIEH  IOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TE€J MPH PEIICHUH NMPAKTUUECKUX 3aJad, MCIIOJIb3ysl MPU HEOOXOIUMOCTH
CIIPABOYHMKU U BBIYUCIUTEIBHBIE YCTPONUCTBA

5. MeTtoanueckne yKa3aHus ISl 00y4alOUIUXCs M0 OCBOCHHIO Y4eOHOI0
npeaMera

OcBoenne ydyeOHOro mnpeaMera TpeOyeT CHCTEMaTHYECKOro M3ydeHHsl BCeX TeM B TOH
MOCTIeIOBATEIBHOCTH, B KAKOW OHM yKa3aHbI B pabodeil mporpaMmme.

OCHOBHBIMH BHJaMH Y4€OHOW paOOTHI SIBISAIOTCA ayAWTOpHBIE 3aHATHSA. WX menp -
pacmpuTh 0a30BbIE 3HAHUS OO0YYAIOLIMXCS 110 OCBAMBAEMOW MporpamMMe y4eOHOro mpeamera
U CHCTEMY TEOPETHYECKUX OPHUEHTHUPOB ISl TOCIEAYIOMIEro Ooyiee TIYyOOKOTO OCBOCHUS
[IPOrpaMMHOI0 MaTepuajia B XOJI€ CaMOCTOSTEIbHOM paboTsl. OOywaromemycss BaKHO
IIOMHUTb, YTO aKTHUBHasl paboTa Ha ypoke 3PPEeKTUBHO IOMOTaeT eMy OBJIAJIETh IPOIPaMMHBIM
MaTepuasoM Ojarojiaps pacCTaHOBKE YUHUTEIEeM HEOOXOJMMBIX AaKIEHTOB U YAEp)KaHUIO
BHUMaHMs WHTOHAIMOHHBIMH MOJYJSALMAMHU TOJOCa, a TaKXkKe IMOAKIIOYEHUEM ayJHo-
BU3YaJIbHOTO MeXaHu3Ma BocnpusaTus HHpopmaruu. Kpome Toro, Bo BpeMs ypoka HMeeT
MECTO NpPSIMON BU3YaJbHbII W SMOLMOHAJIBHBIA KOHTAKT OOYYaIOLIErocs C YUUTENEM,
o0ecreunBaroNIMil 60JIee MOTHYIO PeaTU3aIuI0 BOCIIUTATEILHON KOMITIOHEHTHI 00yUYEHUSI.

CamocrosiTenbHas paboTa mpeciielyeT CIeaYIOIINe IeH:

— 3aKperyIeHHe W COBEPIICHCTBOBAHWE TEOPETUYECKUX 3HAHWH, TIONYYEHHBIX Ha
JIEKIIMOHHBIX 3aHATHIX;

- (opMHUpOBaHME HaBBIKOB IIOJATOTOBKM TEKCTOBOW COCTaBIIAIONIEH HHPOpPMALUU
y4eOHOr0O M HAayyHOrO Ha3HAa4eHUs JUIi pa3sMEUIeHHs B pa3iIMYHBIX HH(OPMAIIMOHHBIX
cucTeMax;

- COBEpPIIEHCTBOBAHME HABBIKOB IOMCKA HAy4YHBIX MyONMKAIWid M 00pa3oBaTEIbHBIX
pecypcoB, pa3MelIeHHbIX B ceTu IHTepHET;

- CaMOKOHTPOJIb OCBOCHUS IPOTPaMMHOT0 MaTepHara.

OOyuatoniemycst HeOOXOAMMO TIOMHHTB, YTO PE3YyJIbTAaThl CaMOCTOSTEIEHOW pPabOTHI
KOHTPOJIMPYIOTCS TpernojaBareleM M YYUTHIBAIOTCS B IPOLECCE TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH.



6. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPATYPbI

OcHoBHas:
1. Anrebpa um Hawyama martematudeckoro ananmm3a. 10 kmacc. Yactp 1.: ydyeOHuK /

A.I''Mopaxkosuy, I1.B. CemenoB —2¢ uza. - M.: MHEMO3HHA, 2021.
2. Anrebpa m Hayajma MareMmaruuyeckoro anamusa. 10 kmacc. Yacte 2.: 3agadyHuK /
A.I'Mopakosuy, I1.B. CemenoB —2-e uzn. - M.: MHEMO3HWHA, 2021.

3. 'eomerpus. 10—11 kmaccel: yueO. a1 001meo0pa3oBaTeIbHbIX YUPEKIACHUI: Oa30BbIi
u npoduinbHbii ypoBHH. JI. C. Atanacsa. — M.: IIpocemmenue, 2022

7. llepeuennb pecypcoB cetu « UHTepHET), HEOOXOAUMBIX /IJI1 OCBOECHHS
y4eOHOro npeaMera

[Ipy oOCBOEHMHM AUCHMIUIMHBI HEOOXOJUMO HCIHOJIB30BAHUE CIIEAYIOIINX
pecypcoB cetu «HTepHET»: 00pa3oBaTeibHas miaTGopma ¢ eUHBIM JOCTYIIOM K
urppoBsIM ceprcaM 1 yueOHbIM MaTepuanam OI'UC «Mos mikosnay.



8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT M, UCIIOJIb3YEeMbIX NPHU
OCYIIIECTBJIEHNH 00pPa30BaTeJbHOIO Mpolecca o yueOHoMy npeamMery

OOpaszoBarenbHbIl  Tporiecc MO ydeOHOMY mpeamery MareMaTuka mpernoiaract
UCIIOJIb30BaHUE CJICIYIOUIETO MPOTrPaMMHOTO OOeCIiedeHUs] U WH(POPMAIMOHHBIX CIPABOYHBIX
CHCTEM:

MPE3EHTAIOHHBIC MaTePHAIIbI (CIIal bl 0 TEMaM ayJAUTOPHBIX M MPAKTHYSCKHUX 3aHSATHIA);
-IOCTYI B pexume ON-line B Diekrponnyro oubdaroreunyio cucremy (9bC);

-JIOCTYII B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BATEIbHYIO CPETy YHUBEPCUTETA,;
-TeCTHPOBAHUE;

-MHTEPHET-CEPBUCHI U DJIEKTPOHHBIE PECYPCHI (ITOMCKOBBIC CHCTEMBI, dJICKTPOHHAS MoYTa, ON-
line sHIMKIIONIC T ).

[lepeyeHb HEOOXOUMOTO JIMIIEH3UOHHOTO W/WJIA CBOOOIHO PaCcIpOCTPAHIEMOTO IPOTPAMMHOTO
00eCTIeYeHHS:

-[porpaMMa JIEMOHCTPAIH BUICOMATCPHAIIOB,;

-IIPUJIOKEHUE, TIO3BOJISIOIIEE TPOCMATPUBATh M BOCIIPOM3BOIUTH MearakoHTeHT PDF-(daiiios;
-y4eOHBbIA TpeJMET HE NpPEAyCMaTPUBACT WCIOIB30BAHUS CIEIMATBHOTO MPOTrPAMMHOTO
o0ecrieyeHusl.

[Ipy ocBoeHMM MaTepuasia W BBINOJIHCHUS 3alaHU TI0 YY4eOHOMY MpEeaMeTy
PEKOMEHIYETCSI  HMCIIOJb30BAaHME MATCPUAIOB, pa3MemieHHbIX B JIMuHBIX  KaOWHETax
obyuaronxcs ETUC I[ITHNY (etis.psu.ru).

[Tpu opraHu3anui JTUCTAHIIMOHHOW PabOTHI U TMPOBEACHUH YPOKOB B pexkume On-line
MOT'YT UCTIOJIb30BaThCS:

-cucreMa BUICOKOH(pEPEHIINH Ha OCHOBE 1aThopMbl BigBlueButton
(https://bigbluebutton.org/)

9. Onucanue MaTepUaIbLHO-TEXHUYECKOI 0a3bl, HEOOXO0AUMOM J1JIsI

OCYIIeCTBJIEHHS 00PAa30BaTEJIBLHOIO MPOIecca M0 Y4eOHOMY MpeIMeTy

Jna mpoBeneHHs ay[IUTOPHBIX 3aHATUH — ayIUTOPHUsI, OCHAILECHHAas CIELUaTu3UpPOBaHHON
MeO0enbI0, JEMOHCTPAIMOHHBIM 000PYI0BaHUEM, IIIKOJIBHOW MarHUTHOM JTOCKOH.


https://bigbluebutton.org/

10. ®OHJbI OLIEHOYHBIX CPEJICTB

Tekyuii KOHTPOJIb:

10 xmacc. Aaredopa

Ne

KOHTpOJII/IpyeMl)Ie TEMBbI, pa3aeJibl

HauMeHnoBaHuUe OLIECHOYHOT'O
cpeacTBa

1 JleiicTBUTENBHBIE YKCIIa KonTponbHas pabota

2 YucnoBble QyHKIUU KonTponbHas pabota

3 Tpuronomerpuyeckue GyHKIIHH KonTponbhas pabota

4 [IpocTenmme TPUroHOMETPUIECKUE KonTponbhas pabota
ypaBHEHHUS U HEPABEHCTBA

5 [Tpeobpa3zoBanue KonTponbhas pabota
TPUTOHOMETPUUYECKUX BBIPAKEHUN

6 OmnpeneneHue MpoU3BOIHON U €€ KoHntposnbHas pabota
BBIUHCIICHUSI

7 [TpumeHeHrne npou3BOJHON KonTponbHas pabota

8 KowmriekcHble uncia Kontponsnas pabota

9 KoMOuHaTopuka 1 BEpOSTHOCTh KoHTposibHas pabota

1. leiicTBUTEJIbHBIE YHUCJIA:
B 3amanusax paGoThl MPOBEPSAIOTCS YMEHHE BBINONHSATH JCHCTBUS C IPOOHBIMU
qucIaMM, TEepeBOJ MEPUOJAMUYECKUX JpoOedl B OObIKHOBEHHbIE U HaoOOpoT. Permienue
IIPOCTEUIINX YPAaBHEHHM W HEPABEHCTB C MoAyJjeM. JlelcTBus co creneHsAMU. J[elcTBUs C
kopusimu. [IpeobpaszoBanue BoipaxkeHuii. Ha BbimonHenue pabotsl otBoautcs 40 MUHYT.
OO6yyaroniyecsi He MOT'YT UCIIOJIb30BATh CIIPABOYHbIE MaTepUabl MO TEME.

Ne | [Inanupyembie | O0beKT oueHMBaHUsI | YpOBeHb ®opma | MakcumajibHbII
m/m | Pe3YJIbTaThI CI0KHOCTH | 3ajaHusi | 0asn3a 3agaHue
1 YMeHnue IIpeoOpasoBanue v ITpumep 2
BBITIOJTHATH UPPaLiOHATILHOTO
NENCTBUSA C BBIPQKEHUS
2 IpOOHBIMU Pa6ora ¢ npobsmu. b ITpumep 1
3 "uciamu, IIpeobpazoBannue b IIpumep | 1
HICPCBOA UPPALMOHAIILHOTO
TNEPUOJMUECKUX | prinaeHMs
npoGeii B (MppalOHANBHOCTH B
OOBIKHOBEHHbIE 3HaMeHaTene)
4 U Ha000pOT. IMpocreiimue A% [lpumep | 4
PemeHIEe YPaBHEHHS C MOJIYJIEM.
5 | MPOCTCHIINX IIpocreiimue [Mpumep | 2
YpaBHCHUH 1 HEPABEHCTBA C
HEpPaBEHCTB C MOTTYTTEM.
MOJIYJIEM.
JeicTBus ¢
KOPHSIMH.
[IpeobpazoBaru
€ BBIPAKECHU.

[Ikana nepeBosia MEpBUYHOIO OasIa 3a BHITOJHEHUE KOHTPOJIBHOM paboThI B

OTMCTKY 11O MATHOAJUIBHOM IIIKaJIe:




ITepBuunbIii Oasi

0-4

5-6

7-8

9-10

OrMmeTKa

2. YucsoBbie GyHKIUN
B 3amanusx paboThl MPOBEPSIIOTCS yMEHHE paboTaTh C (YHKIMAMU: HAaXOXIEHHE O0JIACTH
ompeznenaeHuss (QYHKIUH, JIEMEHTapHOE HccieqoBaHHe (QYHKIHMH (MOHOTOHHOCTb, YETHOCTb,

nepuonnvHocts). llocTpoenne rpadukoB ¢yHKuui, mnpeoOpazoBanue rpapukoB. Ha
BbINOJIHEHUE paboThl 0TBOAUTCA 40MUHYT.
Ne IL1anupyemble O0bexT YpoBennb dopma MaxkcumajibHbII
n/n pe3yJabTaThl OLICHUBAHUS CJI0KHOCTH | 3a/laHus 0aJ/11 32 3a/1aHHe
1 YMenne Haxoauth | O0nacTh b 2
00D OnpeeIICHUS
2 YmeHue CaoiicTBa b 1
HCCIIEI0BaTh byHKINN
byHKIIIN (4eTHOCTD)
3 CsoiicTBa b 1
byHKIIUN
(MOHOTOHHOCTB )
4 YmMmenue crpouts 1 | Iloctpoenue u N 4
npeoOpa3oBbIBaTh | IpeoOpa3oBaHue
rpaduku GyHKIMH | rpaduka.
5 YmMenue I'paduueckoe Y 2
rpaduuecku peuieHue
pelaTh ypaBHEHHsI | ypaBHEHHS.

[Ikana nepeBoia NEPBUYHOrO Oaijia 3a BBINOJIHEHHE KOHTPOJIbHON paboThI B
OTMETKY IO MATHOAJIIbHON HIKaJe:

IlepBuunbIif Oast

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

3. Tpuronomerpuyeckne GyHKUMHA.
B 3amanmsax paboThl MPOBEPSAIOTCS HABBIKM MEPEBOAA M3 TPaJyCHONH MEphl B PAJAMAHHYIO U
HA000pOT; 3HAHUE CBOICTB OCHOBHBIX TPUIOHOMETPUYECKUX (YHKIHMH, yMEHHE CTPOMTb U
npeoOpa3oBbIBaTh TIpaMKH OCHOBHBIX TPUTOHOMeTpHYecknx (yHkumit. Ha BbImOnHEHHE
pabotbl oTBOgUTCS 40MUHYT.

No | Ilnanupyembie O0bexT YpoBennb ®opma MaxkcumaJibHbII
n/ pe3yJabTaThl OLICHUBAHUS CJI0KHOCTH | 3a/1aHMA 0as11 3a 3a1aHMe
II
1 HABBIKU I'paduku b 2
nepeBoja u3 OCHOBHBIX
IpagyCHON Mepbl | TPUTOHOMETPUYEC
B PaJMaHHYIO U KX pyHKIHIA
2 Ha000pOT; CsoiicTBa b 2
3 3HAHHME CBOWCTB | TPUTOHOMETPHYEC | | 2
OCHOBHBIX KUX QYHKIUI
4 | tpuroHomerpuue | [IpeobpazoBanue | Y 4
CKUX (YHKIIWH, rpaduKoB
YMEHHUE CTPOUTH | TPUTOHOMETPHYIEC
u KUX QYHKIUI

peoOpazoBbIBAT




b Tpaduku
OCHOBHBIX
TPUTOHOMETPUYE
CKUX (DYHKIIH.

[IIxana nepeBoa MEpBUYHOTO OajIa 3a BHIIOIHEHHE KOHTPOJILHOM paboThI B
OTMETKY IO MATHOATFHOM IIKajIe:

[lepBryHBIii Oa1

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. Tlpocreiiline TPUTOHOMETPUYECKHE YPABHEHHUS U HEPaBeHCTBA

B pabote mnposepstoTcs
HEPaBEHCTB, 3HAHUE

HABBIKM PELICHUS TPUTOHOMETPHUYCCKHX YpPaBHEHUH U
dopMyn ans mpeoOpa3oBaHUS MPOCTEHIIMX TPUTOHOMETPHUECKUX

YpaBHEHU, YMEHHE pellaTh CUCTEMbl TPUTOHOMETPUYECKHX YpaBHEHHMH M HepaBeHCTB. Ha
BBHITIOJTHEHUE PAOO0ThI OTBOIUTCS 40 MUHYT.

Ne IL1anupyemble O0bexT Yposennb dopma MaxkcumanbHbII
n/n PE3yJbTaThI OLlCHUBAaHUSA CJI0ZKHOCTH 3aaHusA 0aJsi 3a 3aJaHUuC
1 YMeHnue peniath IIpocreiine b 2
npocreifiue TPUTOHOMETPUUYECK
ve ypaBHEHUsI
TPUTOHOMCETPHUYCCK
2 OnHopoHBIE b 2
W€ YPABHEHUS, ypABHEHHS
3 OOHOPOIHBIC YpaBHeHU, b 2
YpaBHCHMNA, TNIPUBOAAIIMECS K
BBIITOJIHATH KBaApaTHHIM
4 p eo6pa3013aH1/m Pemenune cuctem b 2
TPUTOHOMETPHUYECK
HX YpaBHEHUI
5 YMeHue pemiatb [Ipocremne Y 2
npocTeinme TPUTOHOMETPHUYECK
TPUTOHOMETPUUECKHE ne HepaBeHCTBA
HEepaBEeHCTBA

[Ikana nepeBosia NepBUYHOIO OaslIa 3a BHITOJHEHUE KOHTPOJIBHOM paboThI B
OTMETKY IO MATHOAIPHOM IIKajIe:

IlepBryHBIii Oa

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

5. IlpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIPAKEHUN
B paboTe npoBepseTca 3HaHME OCHOBHbIX TPUTOHOMETPUYECKUX dopmyn (bopmynbl cUHyCa,
KOCWMHYCa, TAaHreHca CYMMbl M Pa3HOCTM aprymeHToB, Gopmysbl npuBeaeHns, Gopmy/ibl 4BOMHOIO U
NONOBUHHOIO aprymeHTta, ¢opmynbl npeobpa3oBaHUA CYyMMbl TPUTOHOMETPUYECKUX OGYHKUMIA B
npousseaeHune, Gopmynbl npeobpasoBaHMA NPOU3BEAEHUA TPUFOHOMETPUUECKUX YHKLNIN B cymmy),
yMeHuMe pellaTb TPUrOHOMETPUYECKNE ypaBHeHMA. Ha BbinonHeHMe paboTbl oTBOAMUTCS 40 MUHYT.

Ne Ilnanupyemble Oo0bexT Yposennb dopma MaxkcumanbHbII
n/n pe3yJbTaThl OLICHUBAHMS CJIOKHOCTH 3alaHuA 0aJu1 3a 3a/1aHue
1 3HaTh 3HAYCHUS OcHoBHbIE B 2

OCHOBHBIX SHavCHUA

HUI'OHOMETPUYCCK
TPUTOHOMETPHUYECK P P
% uX QyHKIHHA

X QyHKIMHA

2 3HaTh GOpMYITBI dopmynsl cymMmmbl- | B 2

Pa3HOCTH,




npeoOpa3oBaHUs bopmyel
TPUTOHOMeTpuyeck | MPHBCACHHA,
HX BBIPAXKEHUM
3 YMeThb BbIUUCHATh | OcHOBHOE b 2
3HAYCHUS TPUTOHOMETPUYECK
0€ TOXICCTBO,
TPUTOHOMETPHUECK g
% (bopMyJIBI TBOWHOTO
X yHKLHI apryMeHTa
4 YMeTh pemarthb TpuroHomeTpudeck | Y 4

ue ypaBHEHUS

TPUTOHOMCTPUYICCK

1€ ypaBHEHUs

[Ikana nepeBoia MEPBUYHOTO Oaljia 3a BHIMOJIHEHHE KOHTPOJIBHON pabOTHI B
OTMETKY O MATHOATFHOM IIKajIe:

ITepBuunbIii Oasi 0-4 5-6 7-8 9-10
OtrMmeTka 2 3 4 5
6. Onpeaesienne NPOU3BOAHOM U €€ BIYUCICHUS
B paboTte nposepAloTcA 3HaHWMe GOPMYN M MPABUA  HAXOMAEHUA MPOU3BOAHOMN,

reoMeTpuYecKkuii U GU3MYECKUN CMbIC NPOU3BOAHON. Ha BbiNnoNHeHWe paboTbl oTBoAUTCA 40 MUHYT.
Ne Ili1anupyembie O0bekT YpoBeHnnb dopma MaxkcumanbHbII
n/n PE3yJbTaThI OLlCHUBAaHUSA CJI0ZKHOCTH 3aaHusA 0aJsi 3a 3aJaHUuC
1 3HaTh TabIUIly Tabnuna b 1

MIPOM3BOIHBIX MIPOM3BOIHBIX
2 VYMeTh HAaXOIUTh IIpousBonHas b 2

MIPOM3BO/IHBIE CYMMBI, CYMMBI, Pa3HOCTH
3 pa3HocTH, IIpousBonHas A 3

MIPOU3BEACHHUS, HPOU3BEICHHS,

YaCTHOTO YaCTHOTO
4 ITonumars I'eomerpuueckuiiu | B 2

TEOMETPUUYECKUI U (bu3MYEeCKUil CMBICIT

(u3nIecKuil CMBICI MIPOU3BOIHOM

MIPOU3BOJTHOM
5 [IpumensaTr Pewenue Y 2

MIPOM3BOTHYIO K HEpPaBEHCTB C

PELICHUIO 3a/1a4. TIPOM3BOIHON

[Ikana nepeBoia MEPBUYHOrO Oaijia 3a BHINOJIHEHHE KOHTPOJIbHON paboThI B
OTMETKY IO MATHOAIbHOM IIKaJIe:

IlepBuyHBIi Oa

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

7. IlpuMeHeHue NPOU3BOAHOM

B paboTte npoBepsieTcst yMeHHe HCCJIeA0BATH (PYHKIUIO C TOMOIIbIO IPON3BOAHOI:
HCCIEI0BATD HA MOHOTOHHOCTb, HAXOAUTH TOYKH MAKCUMYMa U MUHUMYMaA, HauoboJIbIIEe
1 HaHMeHbIIee 3Ha4YeHHMs (PYHKIHHM Ha OTpe3Ke, COCTABJATH yPAaBHEHHE KacaTeJlbHOM.
Ha Bbinotnenne padorsl orBoauTcst 40 MUHYT.

Ne Ilnanupyemsle Oo0bexT Yposennb dopma MaxkcumanbHbII
n/n pe3yJbTaThl OLICHHBAHMS CJI0KHOCTH | 3aJaHMA 0aJ11 3a 3a1aHNe
1 HccnenoBanue YpasHenue b 2

KacaTeJIbHOM




gl W N

GbyHKIMHA 1
MMOCTPOCHHE
rpadukoB GyHKIHI
C TIOMOIIIBIO
MPOU3BOIHOM.
Pemenue 3anau Ha
HaXO0XJICHUE
HauOOJIBIIIETO U
HAaUMEHBIIETO
3Ha4YeHUs1 QyHKINUU
Ha OTpe3Ke,

MOHOTOHHOCTH
byHKIIIN

Kputnueckue
TOYKH

HaubGoinbiuee,
HauMeHbIIee
3Ha4YCHHE (PYHKIUU
Ha OTpe3Ke

< T <« <

NN N DN

[Ikana nepeBoia MEPBUYHOTO Oaljia 3a BHIINOJIHEHHE KOHTPOJIBHON paboOTHI B
OTMETKY IO NATHOAIbHOM IIKaJIe:

[lepBuyHBIif Oasn

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

8. KoMmmjiekcHbIe yHcJIa
B pabote npoBepseTca 3HaHWE MOHATUA KOMMJEKCHOrO 4Yucaa, KOMIMJIEKCHOM M/I0CKOCTH,
apudmeTUyeckme onepaunm C KOMMIEKCHbIMU 4Yucaamn, TPUTOHOMeTpuyeckas ¢dopma 3anucu
KOMIM/IEKCHOFO 4YMCNA, PelleHMe KBagpaTHbIX YPaBHEHMI Ha MHOMKEeCTBE KOMIJIEKCHbIX uymcen. Ha
BbINO/HEHWE PaboTbl oTBOAUTCA 40 MUHYT.

Ne Iliianupyemsbie O0bekT YpoBeHsb dopma MaxkcumanbHbII
n/n PE3yJbTaThI OLlCHUBAaHUSA CJI0ZKHOCTH 3aaHusA 0aJi1 3a 3aJaHue
1 3HaHNe MHOXKECTBa CrnoxxeHue u b 1
KOMILUTEKCHBIX YHCE], BBIYUTAHHE
YMEHUE BBITIOJIHATE KOMILJICKCHBIX
apupMeTHICCKHEe qrcen
2 onepauuu. YMeTb [Ipoussenenue b 2
MIPECTaBIATh KOMILUTEKCHBI'B
KOMILICKCHBIE YUCIIa B qrcen
3 TPUTOHOMETPUUECKON Tpuronomerpuueck | Y 2
¢dopme, BO3BOAUTH ast popMma 3amnucu
YHUClia B CTETICHD U ymuna
4 M3BJICKAaTh KOPHHU. Bo3Benenue B \Y 3
YMmeTsb peuiath CTEIEHb U
KBaJpaTHbIC U3BJICUECHHUE KOPHS
5 YpaBHCHHUA. Perenue y 2
KBaJ[PaTHBIX
ypaBHEHUN

[Ikana nepeBo/ia MEPBUYHOrO Oalijia 3a BHINOJIHEHHE KOHTPOJIbHON paboOTHI B
OTMETKY MO MATHOAJIIbHON HIKaJIe:

IlepBuyHBIi Oa

0-4

5-6

/-8

9-10

OTMmeTKa

2

3

4

9. KoMOMHATOPUKA M BEPOSATHOCTH
B paboTe npoBepAloTCs 3HAHUA 3/IEMEHTOB KOMOWHATOPUKK, CAydalHbIX COBbLITUIA U KX
BepoATHOCTel. Ha BbinonHeHMe paboTbl oTBOAMTCA 40 MUHYT.




Ne IIlnanupyembie O0bexT YpoBennb ®opma MaxkcumajibHbIH
n/n PE3YJbTAThI OIlCHUBaAHUA CJI0KHOCTH 3aJaHusA 0aJI1 3a 3aJaHue
1 3HaTh 3IEMEHTHI [MepecTaHOBKH, b 1
KOMOMHATOPUKH, yMETh | (hakTopuai
2 pelars 3a1a4u ¢ Coueranus u Yy 3
NpUMEHEHHEM pa3MeIeHus
3 3JIEMEHTOB buxom HetotoHa v 2
KOMOWHATOPHUKH
4 3HaTh, 9TO TaKoe Crnygaiinsre b 2
ciTydaiiHble COOBITHS M | COOBITHS M UX
S KaK HaXOIHTb BEPOSTHOCTD Y 2
BEPOSTHOCT COOBITHI

[Ikana nepeBoia MEPBUYHOTO Oaijia 3a BHINOJIHEHHE KOHTPOJIBHON pabOTHI B
OTMETKY IO IATHOAUIbHOM IIKaJIe:

[lepBuuHsbIil Oasmn 0-4 5-6 7-8 9-10

OrMmeTKa 2 3 4 5

IIpomeskyTOUYHASE aTTEeCTALMS

HToroBeie KOHTPOJIBHBIE MEPOTIPUITHUS MPOXOIUT B (hOpME KOHTPOJIBLHON PabOTHI
WIM TECTa, COCTABJIEHHOIO IO TeMmaMm moayroaus (cMm. Taomuiy «Texyruit
KOHTpOJIb»). MakcuMmanbHblid 0amn 3a KM — 10 6. J{ng BeICTaBiICHUS OTMETKHU
MIPUMEHSIETCS IIKaJIa MePeBo/ia MEPBUYHOTO Oaslia, pa3MelleHHas BBIIIIE.

11 knace
Tekylmuii KOHTPOJIb:
Ne Konrpoaupyemsblie Tembl, pazgeasl | HanveHoBaHue OLeHOYHOIO
Cpe/cTBA

1 T[ToBTOpEHHE KoHTposibHas pabota

2 Crenenu u kopHu. CTeneHHble GYHKINU KonTtponsHas paboTa

3 [Toka3zarenbHas u orapudpmMuyeckas KouTponbHas padota
¢yukiun. [IpeoOpa3oBaHue BbIpaKEHUN

4 Jlorapugmuueckue U nokas3areiabHbIe KouTponbHas padota
ypaBHEHHsI 1 HEpPAaBEHCTBA.

5 [poussoznas. [Ipumenenne npoussoguoii | KoHTponpHas pabora

6 [TepBoOGpa3Has ¥ MHTErpal KontponsHas paboTa

7 [TpuMeHeHue olpeIeIEeHHOI0 HHTerpaia

8 VYpaBuenus. Hepasencta. CucteMbl KoHTponbHas pabota
yYpaBHEHMI U HEPABEHCTB

9 DJIEMEHTHI TEOPUU BEPOSTHOCTEN U KOHTpO JIbHAS pa60Ta
MaTeMaTHYeCKOM CTaTUCTUKU

10 O606m1aromiee TOBTOPEHHE KontponwsHas pabota

1. B pabGote mpoBepsieTcss yMeHHE NPUMEHATH oOpereHHble B 10 Kiacce HaBBIKU
pelieHusl ypaBHeHM M HepaBeHCTB Ha BwimonmHeHne paboTsl oTBOAUTCS 40MHHYT.
OO6yyaroniyecs: He MOT'YT UCIIOJIb30BATh CIIPABOYHbIE MaTepUabl MO TEME.

Ne | IInanupyembie | O0beKT OeHMBaHUsSI | YPOBeHb ®opma | MakcumajbHbII
m/m| Pe3yJabTaThl CJI0KHOCTH | 3ajaHus | 0aJsul3a 3agaHue

1 3HATL METOBI Panmonanbaoe b 2




peleHus ypaBHEHHE
2 palMOHaNbHBIX, | ParoHanbHOE Y 2
TPUTOHOMETPUY | HEPABEHCTBO
3 eCKHUX, Tpuronomerpuyeckoe | Y 3
II0Ka3aTeNbHbIX | ypaBHeHue. OT6op
' KOpHEH.
4 norapudmuueck | Jlorapudmudeckoe N 2
UX YPaBHCHHH | (moKa3aresibHOE)
Y HEPABEHCTB ypaBHeHue
5 Jlorapudmmueckoe Y 3
(mokasarenbHOE)
HEPAaBEHCTBO

[Ikana nepeBoia MEPBUYHOTO Oaijia 3a BHINOJIHEHHE KOHTPOJIBHON pabOTHI B
OTMETKY IO NATHOAIbHOM IIKajIe:

IlepBryHBIi Oa1

0-4

5-6

7-8 9-10

OtMmeTKa

2

3

4 5

2. Ctenenu u kopuu. CreneHnbie GyHKUMHU

B paGote mpoBepsieTcs ymMeHHE paboTaTh ¢ PAIMOHAIBHBIMH CTEIICHSIMH, KOPHSIMH
CTENEHU N, BBHITIOJHATH MPEOOpPa30BaHUsA CTENEHHBIX BBIPAKEHUM UM BBIPAKCHUH,
comepxammx KopHu creneHH N. Ha BeimonHenune paboTel oTBoAuTCS 40MUHYT.

O6yqafon11/1ec;1 HC MOI'YT UCIIOJIB30BAaTh CIIPABOYHLIC MAaTCPHUAJIbI 11O TEMC.

Ne | [Inanupyembie | O0beKT oueHMBaHUsI | YpOBeHb ®opma | MakcumMaabHbII
m/m| Pe3yJabTaThbl CJI0:KHOCTH | 3ajaHusi | 0aJsn 3a 3agaHue
1 3Hate noHsTHe | PammuonannHasg b 1

palMOHAIIBHON | CTENEHb YKcia
2 creneny, KopHa | Kopens crenenu n b 1
3 CTETEeHH N. [Ipeo6pa3zoBanue v 2

Ymern CTEIEHHBIX

BBITIOJIHATH BBIPAKEHUN
4 | mpeobpasoBanu | [IpeobpasoBanue b 2

s CO CTETIICHSAMH | BBIpA)KEHUI C KOPHEM
5 1 KOpHAMH. IIpeoOpasoBanue A 4

BBIPA)KEHUI C KOPHEM

[Ikana nepeBosa NepBUYHOIO OaJUIa 3a BBHIIIOJHEHNE KOHTPOJIbHOM paboThI B
OTMETKY IO MATHOAIFHOM IIKajIe:

IlepBuyHBIit Oa

0-4

5-6

/-8 9-10

OrMmeTKa

2

3

4 5

3. loka3aTenbHas U Jorapupmudeckas GyHKIHN
B pabore mnpoBepsroTCs 3HAHUS CBOWMCTB IOKa3aTelIbHOM U JorapupMuyecKont
byHKIUH, MOHATHE Jorapudma yucia, yMEHHE IpeoOpa3oBaTh JorapupmMuyeckoe u

IIOKa3aTCIIbHOC

BBIpaKCHUE.

Ha

BBIIIOJIHECHHUE

paboThI

orBogutTca  40MHUHYT.

O6yqa101u1/1ec;1 HC MOT'YT UCITIOJIb30BATh CIIPABOYHBIC MATCPUAJIBI 110 TCMC.

‘ No ‘ Il1anupyemble ‘ OO0beKT oeHMBaHUS

YpoBeHb

dopma ’ MakcuMaabHbIT




n/m| pe3yibTaThbl CJI0:KHOCTH | 3aJaHusi | 0aj 3a 3agaHue
1 3Hath ousatue | Jlorapudm yucna b 2
2 norapudma, CoiicTBa u rpaduk b 1
CBOMCTBa U MOKa3aTeIbHOU
rpadux byHKIIIHN
3 noKasarenbHoi | CoiicTBa M rpaduk b 1
u norapudmmuaeckoi
norapuMuUecK | GyHKIUH
4 ol (GyHKIHUH, [IpeobOpazoBanue y 3
YMETh MOKa3aTeIbHbIX
BBIIIOJIHATh BBIPAKECHHI
5 npeoOpa3oBatu | [Ipeobpa3oBaHue W4 3
A Jorapu(pMUIECKUX
TIOKa3aTeNbHBIX | BRIpasKeHHIt
"
JorapuMuIecK
UX BBIPAKECHUN

[Ikana nepeBoja MEpBUYHOrO Oasia 3a BHIOJHEHUE KOHTPOIBHOM paboThI B

OTMETKY N0 NATUOAJIIbHON HIKaJIE:

IlepBryHBIi Oa1

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

4. JlorapudmMuyeckne U nNoka3arejibHble YpaBHEHHUsI 1 HEPaBeHCTBA

B paGore mpoBepsieTcs yMeHHE pemaTh TOKa3aTeldbHble U JOTapUPMUUYECKUE
yYpaBHEHHSI M HEPABEHCTBA, CHUCTEMBbl YpPaBHEHUN W HEPABEHCTB, BBIMIOJIHATH OTOOP
KOpHEH, MpUHAJISKAIINX JaHHBIM MHOKecTBaMm.Ha BbImosiHeHHE pabOThI OTBOAUTCS
40munyT. OOy4aromuecss He MOTYT HCIIOJIb30BaTh CIIPABOYHBIE MaTEPUAIIBI TIO TEME.

Ne | Inanupyembie | O0beKT oueHMBaHUsI | YpPOBeHb ®opma | MakcumaibHbII
m/m | Pe3yJabTarhbl CI0KHOCTH | 3ajaHusi | 0asn3a 3agaHue
1 3nare 1 ymeth | [lokazarenpHOE v 2
IIPUMEHSTD ypaBHEHHE C 0TOOPOM
pa3In4HbIC KOpHEH
2 METO/IbI Jlorapudmmueckoe v 2
peuienus ypaBHEHHE C OTOOPOM
NOKa3aTeIbHBIX | KOpHEH
3 u IToka3zarenbHOE v 2
n0orapu()MUUECK | HEPABEHCTBO
4 UX HEPaBEHCTB | Jlorapudmuyeckoe v 2
HEPABEHCTBO
5 Cucrema ypaBHEHH N 2

[IIkana nepeBo/ia MEPBUYHOrO Oalijia 3a BHINOJIHEHHE KOHTPOJIbHON paboOTHI B

OTMCTKY 11O MATHOAJUIBHOM IIIKaJIe:

IlepBuyHBIit Oa

0-4

5-6

/-8

9-10

OTMmeTKa

2

3

4




5. lIpousBoanas. IlpumeHeHue NPOU3BOAHOI
B pabote mpoBepstoTcsi 3HaHHME MPOM3BOAHON MOKa3aTeIbHOM M JorapuMuyeckoit
(GyHKUMHA, yMEHHE HaXOAWTh IPOU3BOJHBIC, MPUMEHITh MPOU3BOJIHYIO K PELICHHIO
3amay. Ha BeimonHeHnue pabotsl oTBoauTca 40MuHyT. OOywaromuecs HE MOTYT
UCII0JIb30BATh CIIPABOYHbIE MAaTEPUaIbl IO TEME.

No | [lnanupyemble | O0beKT OeHUBAHHUS | YPOBEHb ®opma | MakcumaJjbHbII
m/m | Pe3yabTarsl CJIOKHOCTH | 3aJaHusi | 0aJu 3a 3agaHue
1 3uath Tabnuny | [IpousBogHas b 2

MIPOU3BOJIHBIX, | MOKa3aTelbHOM

YMETh GbyHKIMN
2 BBIYUCTISITH [IpouzBoaHas b 2

IIOM3BO/IHBIE, J0rapuPpMUIECKOn

HOPUMEHATH UX K | QyHKIMH
3 pemeHuio 3a1a4 | [IpumeHeHue v 6

MPOU3BOIHOMN

[Ikana nepeBoia MEPBUIHOTO Oajia 3a BHIMOJIHEHHE KOHTPOJIBHON paOOTHI B

OTMETKY IO NATHOAJIIbHON HIKaJIE:

[lepBuyHBIif Oai

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

6. IlepBooOpa3Hasi U MHTErpaJ

B paGote mnposepsroTcs
TaOJIMYHBIC 3HAYCHUS WHTETPAJIOB,

UHTErpaa,

3HaHHWE MOHATUN NepBOOOpa3Has W WHTErpaji, CBOMCTBa
YMEHHE BBIUUCIATh HWHTErpajbl

paznuuHbIMU MeTofamu, (opmyna Herotona-Jleitouuma. Ha BwimonHeHue paboThI
orBoutcs 40MunyT. OOyUaromuecs He MOTYT HCIIOIb30BaTh CIPABOYHBIC MaTEepPHAITBI

110 TEME.
Ne | IInanupyembie | O0beKT OneHMBaHUsSI | YPOBeHb ®opma | MakcumajbHbII
o/ | Pe3yIbTaThl CJI0KHOCTH | 3agaHMsi | 0as 3a 3aJaHue
1 3nate Tabnuny | IlepBooOpazHas b 2
2 nepBooOpasHeix | MHTerpan vy 3
3 (nnTerpanos), | OnpeneneHHbIA b 2
YMETh MHTErpa
4 BBIYKCIISATS, OnpeneneHHbIi \Y% 3
YMETh uHTerpan. @opmyna
MPUMCHSITh K Herotona-Jleitonuna
PELICHUIO
3ajay.

[Ikana nepeBoia MEPBUYHOTO Oalijia 3a BHINOJIHEHHE KOHTPOJIbHON paboThI B

OTMETKY IO NATHOAJIIbHON HIKaJIe:

[TepBuunbIif Oan

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4




/. IlppuMeHeHMe ONpe/ieIEeHHOT0 HHTerpaJia

B pabore mpoBepsieTcsi yMeHHE NPUMEHSTh ONPEAEICHHBIH HMHTErpan K PeHICHUIO
reOMETPUYECKUX (BBIUMCIEHUE IUIomiaged W o0beMoB) M ¢usnyeckux 3anad.Ha
BbINIOJIHEHUE PaboThl oTBoAMTCA 40MuHyT. OOydaromuecs HE MOTYT HCIOJIb30BaTh
CIPAaBOYHBIE MaTEpPHAJIbI 1O TEME.

No | [lnanupyemblie | O0beKT OeHUBAHHUSI | YPOBEHb ®opma | MakcumaJjbHbII
m/m | Pe3yabTarsl CJI0’KHOCTH | 3ajJaHusi | 0aj13a 3aJaHue
1 3nare Gopmynsl | [Inomans miockoi b 2

TUTS burypsr
2 BBIYMCIIEHUS ITnomane mWIocKoi vy 3

Iomaaen burypsl
3 Iockux Guryp, | O0bem Tena Bpamenus | Y 3
4 00BEMOB TEI Pemenue dusnueckoii | b 2

BpalICHU:. 3a1a4u

YMeTs pemarb

¢buznyeckue

3a/1a4i.

[Ikana nepeBosaa NEpBUYHOIO OaJlIa 3a BHIIOJHEHUE KOHTPOJIBHOM paboThI B
OTMETKY IO NATHOAIbHOM IIKajIe:

[lepBuunsIil Oamn 0-4 5-6 7-8 9-10

OrMmeTKa 2 3 4 5

8. YpaBHenusi. HepaBencrBa. CucreMbl ypaBHeHHIi U HEPABEHCTB

B pabGote mnpoBepsitoTCs NMPUMEHEHHE HABBIKOB PEIICHUS Pa3IMYHBIX YpaBHEHUU U
HEpaBEHCTB, CUCTEM ypaBHEHUHN M HepaBeHCTB. Ha BbimonHeHnue pabotel oTBoaUTCA 80
MuHyT. OOyuaromnecs He MOT'YT UCIOJIb30BaTh CIIPABOYHbBIE MaTEPHUAJIbI IO TEME.

Ne | Inanupyembie | O0beKT oueHMBaHUsI | YpOBeHb ®opma | MakcumaibHbII
m/m | Pe3yJabTarhbl CI0KHOCTH | 3ajaHusi | 0asn3a 3agaHue
1 3nath MeTonbl | CMmelaHHbIe y 2

peleHus YpaBHEHUs
2 CMEIIaHHBIX CMelianHbIe y 2

YPaBHEHUN U HEpAaBEHCTBA
3 HEPABEHCTB, YpaBHeHue ¢ y 4

YPaBHEHHUH C apamMeTpoM
4 napamMeTpom CwmemanHoe y 2

HEPABEHCTBO

[Ikana nepeBoia MEPBUYHOTO Oaijia 3a BHINOJIHEHHE KOHTPOJIbHON paboThI B
OTMETKY MO MATHOAJIIbHON HIKaJIe:

IlepBuyHBIit Oa 0-4 5-6 7-8 9-10

OrMmeTka 2 3 4 5

9. D1eMeHTHI TEOPUM BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKHU
B paGore mnpoBepsieTcss 3HaHME OCHOBHBIX JJIEMEHTOB TEOPHH MaTEeMaTHYECKOU
CTaTUCTHKH, YMEHHE IPOBOAUTH CTATHUCTUYECKHN aHAJIN3, pelaTh 3aJaddl TEOPUHU




BepositHocTell. Ha Bemonaenne padotsl orBogutcs 40munyT. OOydaromuecs: He MOTYT
UCII0JIb30BATh CIPABOYHbIE MaTEpUaIbl 110 TEME

IInanupyemsbie | O0beKT olleHUBAHUS | YPOBEHb ®opma | MakcumMaibHbII
m/m | Pe3YIbTaTh CJI0KHOCTH | 3ajaHusi | 0aJyn3a 3agaHue
1 3HaTh DJIeMEHTHI TEOPUHU v 3

3JIEMEHTHI MaTeMaTHYECKOU

TeOpuu CTaTHUCTUKH
2 MaTremMaTu4ecko | Maremaruueckas v 4

1 CTATUCTUKH U | 00paboTKa

TEOPUU PE3yJIbTaTOB pPEIICHUS

BEPOATHOCTEH, | 3a7a4u
3 YMETH Pemenne 3amaun vy 3

MPUMCHATh UX | TEOPUH BEPOSTHOCTEH

Ha IIPaKTHKE.

[Ikana nepeBoja MEepBUYHOrO Oasia 3a BHIOJHEHUE KOHTPOJIBHOM paboThI B

OTMETKY IO NATUOAJIIbHON HIKaJIE:

IlepBryHBIi Oa1

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

10. O6o01maomIee NOBTOPEHHUE.
B pabore mpoBepsrOTCS HABBIKM MOCTPOEHUS MaTeMAaTUYeCKHX MOJeNel, pelieHue
CBS3aHHBIX C HUMH IPAKTUYECKHUX 3a/1ad, B TOM YHCIE IKOHOMHUYECKOIO COACPKAHUS.
Ha Brinonnenue pa6otsl otBoautcsa 40 MunyT. O0ydaroniyecs: He MOT'yT UCIIOJIb30BaTh
CIIPaBOYHBIC MATEPUAJIBI IO TEME.

Ne | Inanupyembie | O0beKT oueHMBaHUsI | YpOBeHb ®opma | MakcumajibHbII
m/m | Pe3yJabTaThl CI0KHOCTH | 3ajaHusi | 0asn3a 3agaHue
1 [Toctpoenue 3amaua v 2

MaTEMaTHYECKH | DKOHOMHYECKOIO

X MOJENen cofepKaHus
2 Pemenue 3ajava ONTUMH3ALUN v 3

MPaKTUYECKUX

3a/1a4

Texymuii KOHTPOJIb!

10 xnacc. I'eomeTpus

Ne KonTtposupyemsbie TeMbl, pa3aeinbl | HanmMeHoBaHME OLIEHOYHOT0
cpeacTBa
1 OCHOBHBIE NTOHATHS TIJIAHUMETPUH KoutposnbHas padorta
(moBTOpEHME)
2 AKCHOMBI CTEPEOMETPUUI KoHTtposbHas pabota
3 [TapannensHbie npsiMble U mIockoctyu | KonTponsHas padbora
B IIPOCTPAHCTBE
4 [lepneHUKyISIPHOCTD NPSIMBIX U KoHntponbHas paborta




IUIOCKOCTEH B IIPOCTPAHCTBE

5 MHororpaHHUKu KoHntposnbHas paborta

6 BekTopbl B mpocTpaHCTBE KoHntposnbHas paborta

1. OcHOBHBIE MOHATHSA IJIAHUMETPHHU (IIOBTOPEHME):

JUiss OLEHKM OCBOEHHSI MpPOrpamMMbl Kypca T€OMETPUM OCHOBHOM IIKOJBI /pazierna
«HJ’IaHI/IMeTpI/IH» HUCIIOJIB3YKOTCA 3aaHHA C 06H_II/IM YCIIOBUCM. B 3alaHUuAX IIPOBEPAIOTCA
3HaHHUA O ITINIOCKHX (bnrypax n ux CBOﬁCTBaX, YMCHHUC HAXOAUTHb I'COMETPHUUYCCKUC BCIMYMNHBI
(mMHBI, TUIOMIATM), TPHUMEHSAThH TEOPEMBbI JUII OOOCHOBAaHHOTO pemieHus 3amad. Ha
BbIMOJIHEHUE paboTel orBoauTcs 40 MuHyr. OOydaromipecs HE MOTYT HCIIOJIB30BaTh
CITPpaBOYHBIC MaTCpUaJIbl 110 TEMEC.

Ne | IInanupyembie | O0beKT oueHMBaHUusI | YpPOBeHb ®opma | MakcumMaibHbII
m/m | Pe3yJabTaThbl CJI0KHOCTH | 3aJaHusi | 0aJul 3a 3a/laHuUe
1 3HaHue Tpeyronsuuku.Haxox | B TexkcroBas | 2

dbopmyi, JICHHUE 3JIEMEHTOB 3aja4a

ONMUCHIBAIOUIUX | TPEYrOJbHUKA

U3y4aeMble (cropona, yroim) 1o

¢burypsi. u3BecTHbIM. [nomans,

YMeHue MIEPUMETD.

2 CTPOUTH YeTbIpeXyroJbHUKH. b TexkcroBas | 2
YEPTEK, 3amaun Ha 3ajaya
MIPOBOJUTH HaXOXJEHUE JIJTUH U
JI0KA3aTeNbCTBA | IUIOIA/IEH.

3 U peliaTh OKpy>XHOCTb U KPYT. b TexcroBas | 2
3aJ1a4M. 3agaun Ha 3aJ1a4a

Hax0JIeHUE JUIMH U
IJIoIaaei.

4 Brnncannsie u \Y TekcroBas | 4
ONMCaHHbIC 3aja4a
OKpY>KHOCTH. Perienne
3a/1a4 Ha KOMOWHAIUU
IUIOCKUX (Uryp.

[Ikana nepeBosia MepBUYHOIO OaslIa 3a BHITOJHEHUE KOHTPOJIBHOM paboThI B
OTMETKY IO MATHOAIBHOM IIKaJIe:

[lepBuyHbIif Oasn 0-4 5-6 7-8 9-10

OrMmeTKa 2 3 4 5

2. AKCHMOMBI CTepeoMeTpHH

B 3amaHmsx pabOThI TPOBEPSIFOTCS 3HAHHS OCHOBHBIX aKCHOM CTEPEOMETPHH U
CIIEJICTBUI U3 HUX, YMEHHUE TPUMEHATh X HA MPAKTHKE IS PEIICHUs MPAKTUYECKUX 3a7a4, B
YaCTHOCTH, TIOCTPOCHHUU CEYCHHH TPOCTPAHCTBEHHBIX (uryp. Ha BeImonHEHHE pabOTHI
orBoauTcs 40 MUHYT.

Ne Ilnanupyemble Oo0bexT Yposennb dopma MaxkcumanbHbII
n/n pe3yJbTaThl OLICHHBAHMS CI0KHOCTH | 3aJaHMA 0aJ11 3a 3a1aHNe
1 3HaHne AKCHOMBI b Pabora ¢ 3
aKCUOMAaTUKHU CTEpPEOMETPUU U PUCYHKOM
CTEPEOMETPUH CIIEJICTBHS U3
HUX




2 YMeHue cTpouTh Ceuenue b Pabora c 3
ceueHue TUPAMUIBI PUCYHKOM

3 MHOTOTPaHHUKOB Ceuenue kyba v Pabora ¢ 4
PUCYHKOM

[IIxana nepeBoa MEpBUYHOTO OajIa 3a BHIIOIHEHHE KOHTPOJILHON paboThl B
OTMETKY 1O MATHOATFHOH IIKajIe:

[lepBuuHsbIil Oasmn 0-4 5-6 7-8 9-10

OrMmeTka 2 3 4 5

3. [TapaniesqbHbIe PSAMbIE U MIJIOCKOCTH B IPOCTPAHCTBE

B 3amanusx paboTel MpoBepsieTCs 3HAHWE OCHOBHBIX IPU3HAKOB
NapauieIbHOCTH NPSIMBIX U IUIOCKOCTEM, YMEHUE MPUMEHSTh 3TU MPU3HAKU IS
pelieHus MpakTuieckux 3ajnad. [IpoBepsieTcss ymMeHHe O0OOCHOBBIBATH B3aUMHOE
pacmnoJioKeHue MPSIMBIX U TJIOCKOCTEH B MpocTpancTBe. Ha BoimonHeHre paboTh
orBoauTCs 40 MUHYT.

No | Ilnanupyembie O0bexT YpoBennb ®opma MaxkcumajbHbIi
n/ pe3yJIbTaThl OLICHUBAHMS CI0KHOCTH | 3aJaHuA 0aJj11 3a 3a1aHMe
I
1 3uanue teopeM, | [lapamnenbHble b Pa6ora c 2
CBOICTB U IpsIMBbIE B PUCYHKOM
IPU3HAKOB 110 IIPOCTPAHCTBE
2 uszyyaemon reMe. | CkpemuBaromuecst | Y Pa6ora c 4
YMmenue unTaTh | mpsiMbie. YTOII PUCYHKOM
4EepPTEXK, MEX1y NPSIMbIMHU
3 BBIIIOJIHATD ITapannensHOCTh Yy Pabora c 4
000CHOBaHHbIE IJI0CKOCTEH PUCYHKOM
IIOCTPOCHUH.
YMenue
IPOBOAUTH
JI0Ka3aTeNNbCTBA U
pelaTh 3a1a4Hu.

[Ikana nepeBosia NepBUYHOIO OaslIa 3a BHITOJHEHUE KOHTPOJIBHOM paboThI B
OTMETKY IO MATHOAIbHOM IIKaJIe:

[lepBuunsIil Oasmn 0-4 5-6 7-8 9-10

OrMmeTKa 2 3 4 5

4. IlepnieHAUKYJISIPHOCTH B POCTPAHCTBE

B pabote mpoBepsieTcsi 3HaHHE TEOPEM, CBOICTB U MPU3HAKOB MO HM3Y4aeMOH TeMe.
YMeHne mpoBOANTH J0Ka3aTeIbCTBA U pemiaTh 3a1ayn. Ha BeimomHeHne padboTsl oTBoauTCs 40
MHHYT.

No | IInanupyembie Oo0bexT Yposennb ®opma MaxkcumanbHbII
n/ pe3yJIbTaThl OLICHUBAHNS CJIO0KHOCTH | 3aJaHUuA 0aJ11 3a 3a1aHNe
I
1 3HaTh OCHOBHBIE [lepneHIUKYISIPHOCTD b 2
TCOPEMBI U ITPU3HAKU pr{MOﬁ " IINIOCKOCTH




2 neprenukyisipaoct | [lepnenpukyisipHocts | | 2
U TIPAMBIX U IUIOCKOCTEH
3 TUIOCKOCTEH. Teopema o Tpex Y 3
MEePIEHANKYJIISIpax.
YMers peath Yrom Mexay npsiMoit 1 | Y 3

3aJa4M Mo
HaXOXJCHUIO yTia
MEXAy IpsMOH U
IUIOCKOCTBIO.

IIJIOCKOCTBIO

[Ikana nepeBoia MEPBUUHOTO Oaijia 3a BHINOJIHEHHE KOHTPOJIBHON paboOTHI B
OTMETKY IO NATHOAIbHOM IIKaJIe:

IlepBryHBIii Oa1

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

5. MHOrorpaHHuKu

B pa60Te MMPpOBEPACTCA 3HAHNEC OCHOBHBIX BHJIOB MHOI'OI'PAHHUKOB, YMCHUC CTPOUTH
CCUCHUA U pCIIaTb COOTBCTCTBYIOIIHMC 3a/1a4H. Ha Brimmonraenue pa6OTI>I OTBOJUTCsA 40 MUHYT.

Ne | Ilnanupyembie O0BeKT Yposenn ®opma MakcuMaJbHBIH
n/ pe3yJbTaThbl OllcHUBaHHUS CJOKHOCTH | 3aJaHMusA 0aJ171 32 3a71aHHeE
II
1 ‘YMeHue cTpouTh [octpoenue ceuenust b 2
CCUYCHUC
MHOT'OI'pAHHUKA
2 YMeHne HaXOqUTh [lepumerp u mowmanb y 4
TCOMCTPHUICCKUC CCUCHUA
XapaKTCPpUCTUKU
CCUCHUA
3 YMeHune HaXOqUuTh Yron mexny Y4 4

YTOJI MEXIY
TUIOCKOCTSIMH

IJIOCKOCTSIMU CEUEHUS
U TpaHu

[Ikana nepeBoia MEPBUYHOrO Oasijia 3a BHIMOJIHEHHE KOHTPOJIbHON paboThI B
OTMETKY IO MATHOAJIIIbHON HIKaJIe:

IlepBryHBIi Oa

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

6. BexTOpbl B IPOCTPAaHCTBE
B pa60Te MMPOBEPACTCA 3HAHUC TTOHATUA BEKTOpPA B IMMPOCTPAHCTBE YMCHUC BBITIOJIHATH
ornecpanru ¢ BEKTOpaMHU. Hcnonp3oBanue BCEKTOPOB IIpH PCIICHHUU I'COMETPHUUICCKUX 3ajiay. Ha
BbINOJIHEHUE pa0oThl oTBOAUTCS 40 MUHYT.

Ne | Ilnanupyembie O0BexkT YpoBeHb dopma MakcuMajbHbIii
H/ pe3yabTaThbl OLICHUBAHUA CJI0KHOCTH 3aJaHusd 0aJ11 32 3alaHue
II
1 3Hatb neiictBust Han | CroxxeHue u B
BEKTOpaMH BEIYUTAHUE BEKTOPOB
2 Ymers Paznoxenue BekTopa 4
pacKJIaIbIBaTh o Tpem
BEKTOP I10 TPEM HEKOMITTAHAPHBIM
3aJJaHHBIM
3 IIpumensaTH CkanspHoe W\ 4
hopmyIbr MIPOU3BEICHUC
CKQJIIPHOTO BEKTOPOB. YTOI

YMHOXCHUSA JI1

MEXAY BEKTOpaMHU




| pemrenns 3amau | | |

[IIxana nepeBoa MEpPBUYHOTO OajIa 3a BHIIOJHEHNE KOHTPOJILHON paboThI B
OTMETKY IO MSATHOAUTFHOH IIKajIe:

[TepBuunbIii OasI 0-4 5-6 7-8 9-10

OrMmeTka 2 3 4 5

HpOMe)KyTO‘IHaﬂ arrecraumuda

3auer MO TeMe: BOIPOCHI K 3a4€Ty COCTABJISIIOTCS MO TemaM, u3ydaembim B 10
kiacce (cm. tabmuny «Texymmii KoHTposb»). CHHUCOK BOMPOCOB MpeJiaraeTcs
yYqaluMcCs HC ITO3JHCC, YCM 3a 2 HEACIIN 00 3a4cTa.

KpuTepuu olleHKH YCTHOTO OTBETA:

OTBET OLICHUBAETCSA OTMETKOMN «5», €CIIU YUCHUK:

® [IOJIHO PAaCKphUI COJEpPKaHMWE Marephalia B 00beMe, MPEIYCMOTPEHHOM NPOrpaMMoOi U
y4eOHUKOM;

® U3JOKWI MaTepual TPAMOTHBIM  SI3BIKOM, TOYHO WCIOJB3Ys MaTeMaTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTMIPE/ICIICHHOM JIOTHUECKOU MMOCIIeI0BATEIbHOCTH;

® MPABUJILHO BHITIOTHWI PUCYHKH, YEPTEKH, TpauKH, COMMYTCTBYIOIIUE OTBETY;

® [OKa3aJ YMEHHE HWJUTIOCTPHUPOBATH TCOPHIO KOHKPETHBIMH IPUMEPAMU, TPUMCHITH €€ B
HOBOW CHUTYallW TIPH BBITIOJTHEHUH MPAKTUICCKOTO 3a/IaHUS;

® [POJEMOHCTPUPOBAN 3HAHHE TEOPUUM pPAHEE U3YUYCHHBIX COMYTCTBYIOIIUX  TEM,
c(hOPMHUPOBAHHOCTH M YCTOWYMBOCTH UCTIONIB3YEMBIX IIPU OTBETEC YMECHUI U HABBIKOB,

® OTBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOASIIUX BOIPOCOB YUUTES;

® BO3MOXKHBI OJIHA — JIB€ HETOYHOCTU TMPHU OCBEIIEHUE BTOPOCTEHEHHBIX BOIPOCOB I B
BBIKJIaJIKaX, KOTOPHIE YUYEHUK JIETKO UCIIPABUII ITOCJIE 3aMEUYaHusl YUUTEIIS.

OTBeT OlLIEHUBACTCS OTMETKOM «4», €ClIi OTBET YUEHUKA:

® YIIOBJIETBOPSIET B OCHOBHOM TPEOOBAHHSAM Ha OIEHKY «5», HO MPU ATOM HMEET OJUH W3
HEJIOCTAaTKOB: B  U3JIO)KCHUH  JOMYIICHbl  HEOOJBbIIME TPOOETbl, HE HCKa3HUBIIEE
MaTeMaTHYeCKOe COiepKaHNe OTBETA;

e JIONYIICHHl OJWH — JBa HEIOYETa IPU OCBEIICHHH OCHOBHOTO COJCpP)KaHUS OTBETA,
WCIIPaBIIEHHBIE MTOCIIE 3aMEYaHUsI YIUTEJS;

® JIOMYIIEHBI OMOKa WK 00siee ABYX HEIOUETOB P OCBEIICHHH BTOPOCTEIIEHHBIX BOIIPOCOB
WJTU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIE 3aMEUYaHuUs yUUTETIS.

OtmeTka «3» CTaBUTCS B CIIEAYIONIUX CIydasK:

® HEMOJIHO PACKPBITO COJEpKaHWE Marepuana (CoAep:KaHWe H3JI0KEHO (parMeHTapHO, He
BCEr/la TI0CJIeI0BaTENbHO), HO TIOKa3aHo oO0liee MOHMMaHUE BOMPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHHSI, TOCTaTOYHBIC JIJIsl YCBOCHHSI POTPAMMHOTO MaTepraa,

® UMENHNCh 3aTPyJHEHUS WU JIOMYIIEHbl OMIMOKH B OINpEAeTeHHH MaTeMaTH4ecKOi
TEPMHUHOJIOTHH, YEpPTEeKaX, BBIKJIAIKAX, HCIPABICHHBIC TIOCIE€ HECKOIbKUX HABOISIINX
BOIIPOCOB YUHTEJIS;

® YYCHHK HE CIOPaBHICA C MPUMEHEHHEM TEOpUHM B HOBOW CHTYallMH TPH BBITOJIHEHUU
MPAKTUYECKOTO 3a7aHusl, HO BBITTOTHIUI 33/ IaHUS 00S3aTEIIHHOTO YPOBHS CIIOKHOCTH TIO JJAHHOM
TeMe,

e Mpu JOCTATOYHOM 3HAHWU TEOPETHUECKOTO MaTepuana BBHIIBICHA HEIOCTATOYHAs
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHHUI M HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIICAYIONIUX CIydasK:

® HE PaCKpPHITO OCHOBHOE COJIEp)KaHNe yUeOHOTO MaTepuana;

e OOHapy)KEHO HE3HAHHWE YYCHHKOM OOJbIIeH WM Hambojiee Ba)XHOM YacTH y4eOHOTO
MaTepuana,




e JIOMYIICHBl OMIMOKK B ONPEICICHUU TOHATUH, MPU HCIONIH30BAHUH MATEMATHUECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepPTeKax WIH rpapukax, B BBIKJIAKaX, KOTOPbIE HE UCIPABIICHBI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUUTEIIS.

11 riacc
Tekyuii KOHTPOJIb:
Ne KOHTpOJII/IpyeMl)Ie TEMBbI, pa3ae/ibl HaumenoBaHnue OLCHOYHOI'0
cpeacTBa
1 BekTopsl B IpOCTPaHCTBE KontponbsHas paboTa
2 Meton KoopIMHAT B TPOCTPAHCTBE KontponbsHas paboTa
3 [{umuaap, KoHyC, map KoHnTtponbHas paborta
4 OOBeMBI TEN KonTponbhas pabota
S O06o0n1aronee NOBTOPEHNE KonTponbhas pabota
1. BekTOpbI B IPOCTPAHCTBE
B paGore mpoBepsiloTcs 3HAHMS: NMOHATHE BEKTOPa B NMPOCTPAaHCTBE,
HeﬁCTBHH C BEKTOpamMu, KOMILIAHAPHBIC BEKTOPLI, PA3JI0KECHHAE
BEKTOpPa MO0 TpeM HEKOMILUIAHAPHBIM BEKTOpPaM. Ckansipaoe
npousBeaeHue BeKTopoB. Ha BeinosiHenne padorsl orBoauTcs 40MUHYT.
IInanupyemsbie | O0beKT olleHUBAHUS | YPOBEHb ®opma | MakcumMabHbII
Ne pe3yJabTaThl CJI0KHOCTH | 3aJaHusi | 0aJu 3a 3aJaHue
n/n
1 Ymerb HeiictBus ¢ Bekropamu | b 1
2 BBIIIOJIHATD JlnuHa BEeKTOpa b 1
3 apUQMETHIECKH Pasnoxenue BekTopa b 2
4 © OTIEPatlitit € Paznoxenue Bexktopa | Y 2
BEKTOpaM,
5 packimagsBate | CKaspHOE v 4
BEKTOp 10 Tpem | [TPOU3BEICHUC
HEKOMIUTaHapH | BEKTOPOB, yTOJI MEXIY
bIM, pelIaTh BEKTOpaMH
3a7a4y Ha
CKaJIIpHOE
IPOM3BEICHNE
[Ikana nepeBoia MEpBUYHOrO Oaljia 3a BHINOJIHEHHE KOHTPOJIbHOM
paboThl B OTMETKY IO NMATHOAIBHOM LIKaJIE:
IlepBuyHBIit Oa 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5

2. MeToa KOOpPAMHAT B POCTPAHCTBE.

B padoTre mnpoBepsieTcsi yYMEHHE HCHOJb30BATH BEKTOPHbIA U
KOOPAMHATHBIA METOJ VIl PeLleHUs reOMeTPHYEeCKHX 32124 : HAXOAUTh
KOOPAMHATHI CepeAMHbI OTpe3Ka, /JAJMHY OTpe3Ka, Yrojd MexK1y
NPAMBIMH, YroJ Mexay IockoctssMu. Ha BpinmosHeHue padoThl
orsoautTcsa 40MuHYT.

‘ ILnanupyemble ‘ O0beKT oneHUBaHUSs ‘ Yposennb ‘ ®opma ‘ MaxkcumajibHbII ‘




pe3yJbTaThI
n/n

CJI0KHOCTH

3aJaHusA

0aJ171 3a 3aaaHue

VYMeTh

Koopaunats! BekTopa

o3|

HaXOJUTH
KOOPJAWHATHI

CxangpHoe
MIPOU3BEJICHUE

o3|

BEKTOpA,
CKaJISIpHOE

[Ipocreiimme 3agayu B
KOOpJIMHATaxX

A W N

MIPOU3BEJICHUE
BEKTOPOB,
MIPUMEHSATD
KOOPJMHATHBIN
METO, IS
perieHus
F€OMETPUUYECKU
X 3a1a4

VYroa Mexay npsMbIMU

<l <

[lIxana nepeBoia mepBUYHOTO Oasja 3a BBIIOJIHEHUE KOHTPOJIbHOM

paboThI B OTMETKY M0 MATHOAJUIBHOM HIKaJIE:

[lepBuyHBIif Oai

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

3. Huaunap, KoHyc, map
B paGore mpoBepsieTcsi 3HaAHMe CBOWCTB (UIyp BpalleHusi, B3auMHOe

pacIoJio;KeHue TreoMeTpPUYecKuXx ¢uryp.

orBoauTcsa 40MUHYT.

Ha BbinosiHeHue padoThbI

IInannpyembie | O0bEeKT OLEHUBAHUSI | YPOBEHb ®opma | MakcumaabHbINI
Ne pe3yJbTaThl CJI0:KHOCTH | 3ajaHusi | 0aj13a 3aJaHue
n/n
1 3Hatb cBoMcTBa | LlMnuuap. miomans b 2

dburyp ITOBEPXHOCTH.
2 BpaIleHus, UX Konyc. ITnomanp b 2

TE€OMETPUYECKU | TIOBEPXHOCTH.
3 e [Iap. [Tnomanm b 2

XapaKTEPUCTHK | TOBEPXHOCTHU
4 u. YMeTh Bszaumuoe v 4

pemars 3a1a4M | pacroiokeHue chepsl

Ha B3alMHOE Y TIJIOCKOCTH

pacrosoKeHue

cdepsl 1

IIJI0OCKOCTH

IlIkaJia mepeBoaa NEPBUYHOIO 0a/1a 32 BHINIOJIHEHHE

KOHTPOJIbHOI pa00Thl B 0TMETKY N0 NATHOAJIBHOM IIKase:

[TepBuunbIif Oat

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. O0beMbl TeJa




B padore nposepsiercst 3HaHHEe PopMy.J1 00bEMOB OCHOBHBIX
reomerpuieckux tesa. Ha Bpinosinenue padorel orBoautcs 40MHUHYT.

Iliianupyemblie | O0beKT OleHUBAHUSI | YPOBEHb ®opma | MakcumajbHbII
No pe3yJabTaThl CJIOKHOCTH | 3aJaHusi | 0aJu 3a 3aJaHue
n/n
1 3uate popmynsl | O6beM MPU3MBI b 2
2 " yMETb O6wem nupamMubl v 2
3 HgXOHHTL O06bem HuIMHIpa b 2

o0beM
4 OCHOBHBIX O06Bem KoHyCca b 2

reomerpuueckn | OOBEM Irapa y 2

X Guryp

IIkama IepeBoJa NCPBUIHOIO 0aJj1a 3a BBIIOJHEHUE KOHTpOHBHOﬁ

pa6OTBI B OTMCTKY 110 MATHOAIILHOM HIKaJE:

IlepBryHBIi Oa1

0-4

5-6

7-8

9-10

OTMmeTKa

2

3

4

5. O0o0mariee NOBTOpeHne

B pabore mnpoBepsieTcs yMeHHe

HCNOJIb30BATh NPH PpPelleHuHn
CTepeOMeTPHYECKUX 3a1a4 IUIAHMMeTPUYecKHe (aKTbl W MeTOAbI;
NMPOBOANTH JA0KA3aTeJbHbIC paccyxkJAeHUsi B XoAe pemeHus 3axad. Ha
BbINOJIHEHHE pa0oThl oTBOAUTCS 40MHUHYT.

IInanupyemsbie | O0beKT olleHUBAHUS | YPOBEHb ®opma | MakcumMabHbII
Ne pe3yJbTaThl CJI0KHOCTH | 3ajaHusi | 0aJsn3a 3agaHue
n/n
1 3HaTh U yMeTb | MHOTrOrpaHHUKN v 3
2 IIPUMCHATE durypsl BpaleHus Y 2
3 HABBIKH BexTops! b 2

peuieHus 3anaqy
4 cTepeomeTpHm OOBeMBI Tel v 3

[IIxana mepeBojia mepBUYHOTO Oasia 3a BBIMOJHEHNE KOHTPOJIBHON

pa6OTBI B OTMCTKY 110 MATUOAUIBHOM IIIKaJIe:

[lepBuuHbIif Oasn

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4




