AHHOTaUus K padoyum nporpammam no matematuke 10-11 kiaaccst (2023)

Pabouas mporpamma mo y4eOHBIM IpenmeTaMm «Asrebpa ¥ Havala MaTeMaTHUYeCKOTro
aHanmzay», «['eomerpus», «BepostHocTh u ctatuctukay COO, 6a30BbIN ypOBEHb pa3padoTaHa Ha
ocHoBe: DenepanpHoro 3akoHa P® "OO obOpazoBanuum B Poccuiickoit denepanuu", B
cootBeTcTBUU ¢ PI'OC, DOIT COO, 0cHOBHOM 00pa30BaTEIHHOM MPOTPaMMBI CPEIHETO OOIIEro
obpazoBanusi MBOY «Cpennsisi oOmeodpaszoBarenbnas mkosna Ne 43 um. I'K. XKykoay,
yueOHoro mmana MBOY «Cpennsist o6meoopazoBarenpHas mkona Ne 43 um. I'.K. XKykosay.

YYEBHO-METO/JMYECKHIT KOMITJIEKC (YMK)

IO.M. Komsarun, M.B. TkaueBa, H.E. demoposa, M.M. IllaGynuH «AsreOpa u Havaia
MareMaTrhyeckoro anainuza 10 kimacey

IO.M. Komsarun, M.B. TkaueBa, H.E. ®demopoBa, M.M. IllabynmH «Anrebpa u Hauaia
MareMarhyeckoro ananuza 11 kmacey

JI.C. Artanacsn, B.®. byry3os, C.b. Kanomues, JI.C. Kucenepa, D.1". [To3nsk «I'eomerpus 10-11
KJIaCChI»

YYEBHbIN TVIAH (KOJIMYECTBO YACOB)

10 xmacc: 6 gacoB B Henmento, 170 "acoB B roj, U3 HUX aireOpa WM Hadaa MaTEeMAaTHUYECKOTO
aHanu3a 3 yaca B Heaemro, 102 yaca B roj, reomerpus 2 4daca B Henenro, 68 dacoB B rom,
BEPOATHOCTb U CTATUCTUKA 14 B Henento, 34 yaca B rofl.

11 xmacc: 5 yacoB B Henmento, 170 4acoB B roji, M3 HUX ajareOpa M Hayala MaTeMAaTHYECKOI'O
aHanm3a 3 yaca B Hegemo, 102 yaca B roj, reoMerpus 2 yaca B Hejeno, 68 4acoB B TOJ,
BEPOSTHOCTh M CTAaTHUCTHKA 14 B Heaemo, 34 yaca B ro/I.

LIEJIN:

e (opMupoBaHME NpPEACTABICHUN 00 MAEAX W METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAJIBHOM SI3bIKE HAyKH, CPEACTBE MOAEIUPOBAHNUS SABJIEHUHN U NTPOLIECCOB;

e OBJIQJICHUE YCTHBIM M TNHCbMEHHBIM MaTeMaTHUECKUM S3bIKOM, MaTeMaTHYeCKUMH
3HAHUSIMM U YMEHHUSIMH, HEOOXOJMMBIMHM [UIsl W3YUYEHHS IIKOJbHBIX €CTECTBEHHO —
Hay4YHbIX JUCLUIUIMH, AJI TPOJODKEHUs O0Opa3oBaHUS M OCBOCHHUS M30paHHOM
CHEIHAIIbHOCTH Ha COBPEMEHHOM YPOBHE;

e Ppa3BUTHUE JIOTMYECKOTO MBIIUIEHUS, aJTOPUTMHUUYECKON KYJIbTYpBl, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, pa3BUTHE MATEMaTHYECKOIO MbBIIUIEHUS M HWHTYWULUH, TBOPYECKUX
CHOCOOHOCTe Ha ypoBHE, HEOOXOAMMOM JMJIsi TPOJODKEHUS OOpa3oBaHUS W JUIS
CaMOCTOSITENIbHOM JAESITeTbHOCTH B 00J1aCTH MaTEMAaTUKH U €€ MPHIOKEHUH B Oyaymieit
npodeccuoHaIbHOMN 1€ TeTbHOCTH;

e BOCIIUTaHUE CPEJICTBAMU MATEMaTHUKU KYJbTYpbl JIMYHOCTU: 3HAKOMCTBO C HCTOpHEH
pa3BUTUS MAaTEMaTUKH, SBOJIIOLMEN MaTeMaTUYeCKUX WJEH, MOHMMAHHME 3HAYMMOCTH
MaTeMaTHKH JJIs 00IIeCTBEHHOTO Mporpecca.

3AIAUN:
e CcHCTEMaTH3all¥sl CBEJACHUN O YHCIaX;
® U3y4YeHHUE HOBBIX BHJIOB YHCIIOBBIX BBIPOKEHUH U HOPMYT,
® COBEpIIECHCTBOBAaHHUE MPAKTHUECKUX HABBIKOB M BEIYUCIUTEIILHOU KYJIBTYPHI,
® pacIIMpPEHHE W COBEPUICHCTBOBaHKE aIreOpandeckoro amnmapara, CopMHUpOBAHHOTO B

OCHOBHOM IIKOJIE, M €T0 MPUMEHEHHUE K PEIICHUIO MAaTEMAaTHICCKUX U
HeMaTeMaTHYECKHUX 3aa4;

® pacIIMpEeHUe U CUCTEMATU3AIM OOIUX CBEACHHUHN O (DYHKIIHUSX,

® [OMOJHEHHE KJIacca N3ydaeMbIX (yHKIUHN, HIUTFOCTPAIUS IIUPOTHI MPUMEHEHHS
GyHKIMHA 7151 OMMMCAHUS M U3YYCHHS peaibHBIX 3aBUCHMOCTEH;



® U3y4YEHHUE CBOMCTB IPOCTPAHCTBEHHBIX TEI,

e (opmupoBaHUE MaTEeMaTUYECKON U (HYHKIIMOHATLHOW IPaMOTHOCTH,

® COBEpIICHCTBOBAaHHE MHTEIUICKTYAIBHBIX U PEUEBBIX YMEHUN ITyTeM 00O0TaIleHUS
MaTE€MaTUYECKOro SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBILLICHUS;

® 3HAKOMCTBO C OCHOBHBIMU UJESIMU U METOJIAMH MATEMATUYECKOTO AaHAJIN3A; -
npuoOpeTeHrne MaTeMaTUYECKUX 3HAHUM U YMEHU;

e OBJaJicHHE 000OIEHHBIMU CIIOCOOAMH MBICIUTEIFHON, TBOPUECKOMN JAEITETLHOCTEH;

® OCBOCHHE KOMIETeHIH (Yy4eOHO-T103HABATEIbHON, KOMMYHUKATUBHOH, peIeKCUBHO,
JUYHOCTHOT'O CaMOPa3BUTHUS, IEHHOCTHO-OPUEHTUPOBAHHOI) U MPO(HEeCCHOHATILHO
TPYZOBOI'O BBIOODA;

® BOCIHUTAHUE KYJbTYPbl JMYHOCTH, OTHOILIEHUS K MAaTEMATHKE KaK K YaCTH
0011eY€eI0BEYECKON KYJIbTYphl, IOHUMAHUE 3HAYUMOCTU MAaTEMATUKH JIJIs1 HAYYHO-
TEXHUYECKOTI'0 IIporpecca.

Ilpoecpamma nossonsem 006u8amvcs CredyrOWUX pe3yibmamos 0C80eHUs 00pa308amenbHoll
npocpammul cpeone20 0oue2o 0o6pa3z06aHusL:
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpamMMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'padscoanckoe éocnumanue: cHOPMUPOBAHHOCTHIO TPAXKIAHCKOH IMO3UIIUN 00YUYaAIOIIETOCs
KaK aKTUBHOTO M OTBETCTBEHHOTO 4WIEHAa POCCHIMCKOrOo OOIIeCTBa, MPEJCTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLETYP
rpaKAaHCKoro oOmiectBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHUEM B3aHMOJCKHCTBOBATH C
COIMAIbHBIMA UHCTUTYTAaMHU B COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAUCHHEM.

Ilampuomuueckoe 6ocnumanue. CHOPMHUPOBAHHOCTBIO POCCHMCKON  I'paskIaHCKOM
WJEHTUYHOCTH, YBAXKEHUS K IMPOLUIOMY M HACTOALLIEMY POCCUHCKOW MaT€MaTHUKH, LIECHHOCTHBIM
OTHOIIEHWEM K JOCTH)KEHHUSM POCCUUCKHX MATEMATUKOB M POCCHUUCKON MaTeMaTH4YeCKOu
IIKOJBI, K WCIOJIb30BAHUIO JTHX JIOCTHKEHHUH B JPYyrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

Jlyxoeno-npascmeenno2o 6ocnumanusi. OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOIO
Hapo/a; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUSI, dTUYECKOTO MOBE/ICHHUS, CBI3aHHOTO C
MPaKTUYECKUM TPUMEHEHHUEM JOCTIKCHUM HAayKh M JIeATEeTbHOCTHIO YUEHOTO; OCO3HaHUEM
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTONYMBOTO OYIyIIETO.

dcmemuueckoe gocnumanue: SCTETUYECKUM OTHOLIEHWEM K MHpPY, BKIKOYAs 3CTETUKY
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4,  pEHIeHUW,  PACCYKICHUU;
BOCITPUUMYHUBOCTHIO K MATEMAaTHYECKUM aCIIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA.

Qu3zuueckoe eocnumaHnue: CHOPMUPOBAHHOCTHIO YMEHHS MPHUMEHSTh MaTeMaTUYeCKUE
3HaHMUS B MHTEpecax 30pOBOrO M OE30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3I0pOBO€ MHTAHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHH U OTIbIXA,
perynsipHasi (¢u3MUecKass aKTUBHOCTH); (DU3UYECKOTO COBEPIIECHCTBOBAHMS, TPH 3aHATHSIX
CIIOPTUBHO-03/I0POBHUTEIILHON JIEATETHLHOCTHIO.

Tpyoosoe e6ocnumanue: TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOHS;
WHTEPECOM K pa3Nu4HbIM chepam mpodhecCHOHATBHON AeITeTbHOCTH, CBI3aHHBIM C MATEMATUKOU
u e€ NpUIIOKEHUSMH, YMEHHMEM COBEpIIaThb OCO3HAHHBINM BbIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC TUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa3oBaHUI0O U CcaMOOOpa30BaHUIO Ha TMPOTSHKEHUM BCEH KHU3HU;
FOTOBHOCTBbIO K AaKTMBHOMY YYacTHIO B pELIEHUWH MPAKTUUECKUX 3a/ad MaTeMaTUYeCcKOu
HaIpaBJIECHHOCTH.

Oxonoeunweckoe  6ocnumanue:  CHPOPMUPOBAHHOCTBIO  DKOJOTHYECKON  KYJBTYPHI,
MOHUMAHUEM BJIMSHUSA COLMAIBHO-3KOHOMUYECKUX TPOIECCOB HAa COCTOSHHE MPUPOJHOU U
COLIMANLHOM  CpeAbl, OCO3HAHWEM TJIO00AILHOTO XapakTepa JKOJOTHYECKUX MpoOiieM;



OpI/IeHTaLIHeﬁ Ha MPUMCHCHUC MATCMAaTUUCCKHUX 3HAHUHU A1 pClICHUA 3aJa4d B O6J13_CTI/I
OKpYXaroIie cpelibl, IIIaHUPOBAHUS MOCTYNKOB M OLEHKH WX BO3MOXHBIX MOCIEACTBUH IS
OKPYXaIoIIel Cpeabl.

LJennocmu HAY4HO20 NO3HAHUA c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS],
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH W OOIICCTBEHHON MPAKTHKH,
MOHMMAaHUEM MaTeMaTUYeCKOM HayKu Kak c@epbl YelOBEUYEeCKOW AedaTeIbHOCTH, JTamoB eé
pa3BUTUSA U 3HAYUMOCTU [UIsl Pa3BUTHs IMBHJIM3AIMH; OBJIAJCHHEM S3BIKOM MaTE€MaTHUKU U
MaTeMaTUYECKON KyJbTypOM Kak CPEACTBOM IIO3HAHHUS MHPA; TOTOBHOCTBIO OCYIIECTBISATH
IMMPOCKTHYIO U UCCJICAOBATCIIBCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI
MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrpaMMbl yaeOHOTo npeaMera « MaTeMaTHKa
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCMBUAMY,  YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmseusmu.
1) Vuueepcanvuvie nosnasamenvmvle Oevicmsus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).
baszosvie nocuueckue oeticmaus:
® BBUIBISIT M XapaKTEPHU30BaTh CYMIECTBEHHBIC NPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOLIEHUN MeXAy TMOHATUSAMU; (DOPMYIUPOBATH ONpPEICICHUS TOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIM NMPHU3HAK KJIAacCH(UKAWK, OCHOBaHMSA JUIsI OOOOIICHUS U
CpaBHEHMSI, KPUTEPUH ITPOBOIUMOTO aHAIN3a,;
® BOCIPHUHHUMATh, (OPMYJIHUPOBATh W TNPEOOPA3OBLIBATH CYXKIEHUS: YTBEPAUTEIBHBIE U
OTpHUIaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,
® BBIBIATH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H M NPOTHBOpeuHs B (akTax,
JMaHHBIX, HAOMIONEHUSX U YTBEPXKACHUAX; TMpeAsaraTb KPUTEPUU [UISL BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUH;
e JenaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTHUKH, AEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;
® [IPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTEeIhCTBA MATEMATUIECKUX YTBEPKICHUN (IPSIMBIE H OT
MPOTUBHOTO), BBICTPaMBaTh aAPTyMEHTALUI0, TPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;
e BBIOMpATh crioco0 perieHus yueOHo! 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BBIOMpPATh HANOOJIEE TOIXOAIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHEB).
baszosvie uccnedosamenvckue oeticmaus.
® UCHOJb30BATH BOIPOCHI KaK MCCIENI0BATENbCKUI MHCTPYMEHT MO3HAHUsS; (POPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOLIHE MPOTHUBOPEUUE, MpodiieMy, yCTaHABJIMBaTh MCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;
® TMPOBOJIUTH CaMOCTOSITENBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT, HCCIEOBAHUE  TI0
YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, IBJICHHUS, MTPOLecca, BhISIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH;
®  CaMOCTOATENEHO (POpPMYIMPOBaTH OOOOIIEHHUS W BBIBOJBI MO Pe3ybTaTaM IPOBEIEHHOTO
HaOJIOIGHUs, WCCJICIOBAHUS, OILEHUBATh JOCTOBEPHOCTh TIONYYECHHBIX pE3yJbTATOB,
BBIBOZOB M 0000IIEHNI;
® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAKXKE BBIIBUTATh MPEATOJIOKEHHS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.
Paboma c ungpopmayueii:
® BBUIBIITH JeQUINTH HHOOPMAINH, NTaHHBIX, HEOOXOJAUMBIX U OTBETa HAa BONPOC M IS
peLIeHHs 3a]1a4u;



2)

BbIOMpaTh HMHPOpPMAIMIO W3  HMCTOYHUKOB  DPA3IMYHBIX  THIIOB, AaHAJIU3UPOBATH,
CUCTEeMATU3UPOBATh WM HMHTEPIPETUPOBATh WH(POPMAIUIO PA3IUYHBIX BHUIOB U (HOpM
NPEICTaBIICHHUS;

CTPYKTYPHPOBATh HH(OPMAIIHIO, TIPEICTABIATE €€ B PA3IMYHBIX (PopMax, HIUTFOCTPUPOBATH
rpauyecKu;

OILICHUBATh HAIEKHOCTh MHPOPMAIIUH IO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvuvie KoMMyHuKamueHwvle Oelicmeusi, 0Oecneuusarom chopmuposanHocny

COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
Obwenue:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHHM C YCJIOBUSIMH U IEISMHU
00LIeHMs; ICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX
TEKCTaxX, aBaTb IIOSCHEHUS IO XOAY pELICHHs 3aJadd, KOMMEHTHPOBAaTh IIOJyYEHHBIN
pe3yJIbTarT;

B XO0/le¢ OOCYXJeHHUsS 3a/aBaThb BOIPOCHI IO CYILECTBY OOCYXk1aeMOH TeMbl, IPOOJIeMBbI,
pelaeMoi 3a/1a4u, BBICKA3bIBaTh UJIEU, HALIEJICHHBIE HA TIOUCK PELLEHUS; CONIOCTABIIATH CBOU
CYXJICHUS C CYKJICHUSMH IPYTHX yYaCTHUKOB AMAJIOTa, 0OHAPYKUBATh PA3INIHE U CXOICTBO
MO3HIINI; B KOPPEKTHOU (hopme hopMyIInpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS,
IPEICTaBIISITh PE3YJbTAaThl PEIICHUs 3aJaud, HKCIEPUMEHTAa, MCCIEAOBAaHUSA, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTAuN |
0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

MOHMMATh W HCIOJh30BaTh MPEUMYIISCTBA KOMAHJIHONW W WHIUBUAYaIbHOW pabOTHI TpH
pelieHHH y4YeOHBIX 3ajlady; MPUHUMATH Ie]Ib COBMECTHOHM JEATEILHOCTH, ILIAHUPOBATh
OpTaHMU3AINI0 COBMECTHOU padOTHI, paclpeaesisaTh BUIBI paboT, JOrOBapUBATHCS, 00CYXKIATh
MIPOIIECC U Pe3yibTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBbKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX ¢GopMax paboThl (0O0CyX AeHHs, OOMEH MHEHH, «MO3TOBBIC
HITYPMBD» M UHBIE); BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU JICHCTBUS C
IPYTMMH 4YJI€HaMHU KOMaHbl; OIICHMBATh KaueCTBO CBOETO BKJIaJga B OOIIMI MPOIYKT MO
KpUTEPUSIM, CHOPMYITMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle Oeticmeus, o0becneuudarom Gopmuposanue CMblCI0B8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHI.

Camoopeanu3zayus. COCTaBISTH TUIaH, AITOPUTM PELISHUS 33a]]a4i, BRIOMPATh CIIOCO0 pEeIIeHHUs C
y4éTOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yIETOM HOBOM HH(OPMAIIHH.

Camoxonmpons.

BJIaJICTh HaBBIKAMU MO3HABATENBHOM pe(IeKCHM KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUNA U
MBICIIUTENIBHBIX TPOLIECCOB, HX pe3yJIbTaToOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEICHU MaTEMaTUUECKOH 3aaun;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUH 33Ja4d, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HANJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJbTaTa IeJIM U YCIOBUAM, OOBSICHATH MPUUUHBI TOCTUKEHUS
WIM HEJOCTH)KEHUS pe3yJibTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, /JaBaTh OILIEHKY
NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

Oceéoenue yuebHoz2o Kypca «Aneebpa u mauana mMamemamuyecko20 AHAIU3A» HA YPOBHE

cpeone2o 0bwe2o 0bpaz08anust O0INHCHO 0becneyu8ams OOCMUICeHUe C1e0YIOUUX NPEOMEMHBIX
006pa306amenvHbIX pe3yibmamos:



10 KUIIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTh HNOHATHUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE 4YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BrImonssaTh apudMeTnieckre onepanuy ¢ paliioHaTbHBIMU U JICHCTBUTEILHBIMU YHCIAMU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJIB3Ys IpaBWiIa OKPYIVIEHUs, JeJaTh
IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh HMOHATHAMH: CTEIIEHb C IEJBIM TOKa3aTeseM; cTaHnapTHas (opma 3amnucu
JEMCTBUTENILHOTO YKCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJAIIYIO (hopMy
3alACU JCUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aa4 U IPEICTABICHUS JaHHbIX.

OnepupoBaTh NOHATHAMU: CHHYC, KOCHHYC U TAHT'€HC IIPOM3BOJIBHOTO YIJIA; UCIOJIb30BaTh
3aIrCh MPOU3BOJIBHOTO yIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHusI 1 HepaBeHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJI0E, PALMOHAIBHOE,
UPPaLMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoimonHATe  mpeoOpa3oBaHus — TPUTOHOMETPUUECKHMX  BBIPQXKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BeinonHATe npeobpa3zoBaHus LEJbIX, PALMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA JUIsl PELICHUS] MaTeMaTUYEeCKUX 3a/ad U 33134 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peanbHOM KU3HHU.

MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKe aireOpbl, COCTABIATh BBIPAXKECHHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3a/ladd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUH U TpagUKH

OnepupoBaTb NOHATUAMU: (DYHKIIMSL, CIOCOOBI 331aHus PYHKIUU, 001aCTh ONPEAeICHUS U
MHOX€ECTBO 3HauUeHUH (QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIe (GYHKINU.

OnepupoBaTh NOHITUSAMU: YETHOCTh U HEUETHOCTD (PYHKINH, HYJIH QYHKIUHU, TIPOMEXKYTKU
3HAKOMOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 peleHns ypaBHEHUH.

Crpouth U yuTaTh rpa@uku JTUHEHHOW (YHKIMH, KBAJPAaTHUYHOW (DYHKIMM, CTETIEHHOMN
(GYHKIUH C LIEIbIM TOKA3aTEJEM.

Ucnonb3oBath rpaduku QyHKIMN ISl UCCIENOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TpH
pelIeHNH 3ajad U3 JAPYTruX y4eOHbIX NPEIMETOB M peabHOW JKM3HM; BbIpaXaTh (opMyiIamMu
3aBUCUMOCTHU MEX]ly BEIMYMHAMM.

Hauyana mateMaTHuyeckoro anajaimusa

OnepupoBaTh MOHATHUSMHU: IOCIEI0BATENbHOCTh, apupMeTHUeCKass U TreoMeTpuyecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeoMeTpUyecKasi Mporpeccusi, cymma
0eCKOHEUHO yObIBaOIIEH reOMETPUUYECKOI MPOrPecCHH.

3aaBaTh MOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrPECcCHil AJis pelleHusl peabHbIX
3a/1a4 NPUKJIAJAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIK HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JjIsl ONUCaHUs pealibHbIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX yUYEOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATENBCTBO.

11 KJIACC
Yuciia 1 BLIYUCJICHUA



OnepupoBaTb MNOHATHSMM: HATypalbHOE, LEJIOE UHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YUCIIa HA IPOCTHIE MHOKHUTEIN JUIsl pELIeHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHATIBHBIM I10KA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYpaJIbHbIE JIOTapU (MBI

YpaBHeHusI 1 HepaBeHCTBA

[IpumeHsTh CBOWCTBA CTENEHH JJs IPeoOpa3oBaHUsl BBIPAKEHUI; ONEpUPOBATH
MOHATUSMHU: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX
YpPaBHEHUU U HEPABEHCTB.

Bremonsaate mpeoOpa3oBaHusi BBIPAKEHHH, COASpXKAIIUX JOrapu(Mbl; OIEPUPOBATH
MNOHATUSIMM: JIoTapu(PMHUUECKOE YpaBHEHHME W HEPaBEHCTBO; pellaTb OCHOBHBIE THIIbI
jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxoauts pemenust npocTednxX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHU JIJIs1 PEIICHUS] PAKTUYECKUX 3a7a4.

Haxonuth pemieHus npocTemmnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJISATh BBIPAKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arrapaTa anreopbl.

DyHKIUHN U IpaGUKH

OnepupoBaTh MOHATUSMH: TEpPUOANYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIIUHM, TOYKU IKCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHbIIee 3HaueHUs (PyHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX [T KCCeI0BaHusl (YHKIIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpaduKd  [OKAa3aTeIbHOW,  JorapupMuyeckoil U
TPUTOHOMETPHUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPIUHATHOMN IUIOCKOCTH M HMCIOJIB30BAThH
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUH.

Ucnonb3oBarhk rpaduku GYyHKIUN IS HCCIIETOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JpYTUX y4eOHbBIX AUCLUIUINH.

Havana maTeMaTH4eCcKOro aHaJImu3a

OnepupoBaTh NOHATHIMU: HEMIPEpbIBHAS (PYHKIINS; TPOU3BOIHAS (PYHKIIMU; UCIIOJIb30BATh
FeOMETPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7Sl peLIeHMs 3a/1ay.

HaxonuTh NpoM3BOJIHBIE 3JE€MEHTApHBIX (YHKIMH, BBIUYUCIATH IMPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITUA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILEro PEIICHHs B IMPUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMHMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U MHTErpai; MOHUMATh T'€OMETPUYECKHH WU
buznyecKkuil CMbICT UHTETpaa.

Haxoauts nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpai mo ¢opmyiie
Herorona—Jleitbnuna.

Pemate mpukiagHble 33a4M, B TOM YHCIIE COLMAIBLHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MATEMATHYECKOT0 aHaIN3a.

Ocsoenue yuebnoco rypca «leomempusy Ha yposHe cpedneco o0bwe2o 006pa306anus.
0010ICHO  0Decneyueams — OOCMUdCEHUE — CIe0YIOWUX — NPeOMemHbIX  00paA308amelbHbIX
pe3yibmamos:

10 KJIACC



OnepupoBath MOHATUSMU: TOUYKA, TPSIMAasi, TUIOCKOCTb.

[IpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKUX
3ajad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICIBHOCTb W MEPIEHIAUKYJSPHOCTh MHPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paciooKeHUE MPSMBIX U MJIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTh NOHATHUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAaHHOTO YTJIa; JIMHEHHBIN yroy ABYTPaHHOTO yIiia; rpaayCHas Mepa JBYTPaHHOTO yIia.

OnepupoBarTh MOHSATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MHMpaMuAa; MpU3Ma, MPSMOYTOJIbHBIN
napajuieNienunes, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; TpPaBUIbHbIE MHOTOTPAHHUKH, MpsIMbIe H
HAKJIOHHBIE IPU3MBI, TapalieIeIUuIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3YsI METOJI CIIEJIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) IIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHHU3Y.

Pemrare 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEITMYMH 10 00pasliaM MU ajJrOpuTMaM,
NPUMEHSST U3BECTHBIE AaHAJUTUYECKHE METOJBI MPH PEHICHWH CTAHJAPTHBIX MaTEMaTUYECKHX
3a]a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKHU JO MPSAMOH, OT TOUYKHU JO
MJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS MTPSIMBIMHU.

Pemrare 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEITMYMH 10 00pasliaM MU ajJrOpuTMaM,
NPUMEHSST U3BECTHBIE AHAJUTUYECKHE METOJBI NMPH PEHICHUH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYMCIEHUE YIJIOB MEXIY CKPEUIMBAIOLIIUMUCS NPSIMBIMU, MEXIy NpIMOH U
MJIOCKOCTBIO, MEXKY MIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Brerancnare 00bEMBI M TUTOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MApaMuza) ¢
npuMeHeHHeM (pOPMYIT; BBIYUCISITH COOTHOIIIEHHS MEXTY TUTOMIAISIMHU ITOBEPXHOCTEH, 00BbEMaMu
MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSMU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, MpeoOpa3oBBIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX PUTypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPHUYECKUX  3ajad,
IPEIOIarafoIluX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsTh TpOCTeHIne MPOTrpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHKAI[HOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBOoaUTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMTPUPOAEC H JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TONYYEHHBIC 3HAHWS HA TMPAKTHKE: aHAJIM3UPOBATh pEAlbHBIC CUTYaIlluH U
OPUMEHSTh M3yYEHHbIE TIOHATHUS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKU
chopMyIUpPOBaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHBIC CHUTYyallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh IOCTPOCHHBIE MOJIENTM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHATHH M TEOpeM,
ammapara anreOpbl; penarh NPakKTHIECKUe 3a1a9u, CBSI3aHHbIE ¢ HAXOXKICHUEM TeOMETPUICCKIX
BEJIMYKH.

11 KJIACC



OnepupoBaTh NOHITUSIMH: IIMIIMHIPUYECKAS TOBEPXHOCTH, 00Pa3yIOIINE IUITHHIPUICCKON
MOBEPXHOCTH; IMJIMHAP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylolne KOHMYECKON MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

Pacno3naBare Tena BpameHus (WIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BHICOTA CETMEHTa;
LIApOBOM CJIOM, OCHOBaHHE 1IAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Brerancnate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
pUMEeHEeHHEM (HOpMYII.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHK, BIMCAHHBIA B cdepy U OMHCAHHBIN OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPAIICHUS.

BbI4ucIATh COOTHOIIGHUS MEXKTy IIJIOMIAIIMH MOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TE.

N3o0paxarh u3yuyaemble (UTYpPhl OT PYKH M C HPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrITIoNTHATE (BBIHOCHBIC) IIOCKUE YEPTEKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE AEWCTBHS CIOXKEHHS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
HA YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTh paBUIIO Hapaielenuea.

OnepupoBaTh TOHATUSMHU: JIEKAPTOBBI KOOPIAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXKIy BEKTOpaMH, CKaIAPHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPA HA YHCIIO, YTOJI MEKIY BEKTOPaMU,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIBIBATH BEKTOP TI0 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHNEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTb reoMerpuueckue (akThl OIS pPEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MPEIONIarafoIuX HECKOJbKO IIIaroB PELICHHS, €CIM YCIOBUS MPUMEHEHHUs 3a/JaHbl B SBHOU
dbopwme.

Pemate mpocreiimme reoMmeTpruuecKue 3a1aui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemarp 3amauM Ha J0Ka3aTeNbCTBO MAaTeMAaTHMYECKUX OTHOIICHUH W HAXOXICHUE
TEOMETPHUYSCKHUX BEIUYHH 0 00pa3laM WIH aJIfOPUTMaM, TIPUMEHSSI W3BECTHBIE METOJIBI TIPH
pEIIeHNH CTaHIAPTHBIX MAaTEMAaTUIECKHX 3a/1a4.

[IpuMeHsTh TpOCTeHIne MPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHHMKAIIHOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBOoaUTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMTPUPOAEC H JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TIOJyYeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAJM3HPOBATh PEAbHBIC CHTYAIlUU U
OPUMEHSTh M3yYEHHbIE TIOHATHUS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKU
chopMyIUPOBAaHHON MPOOIEMBI, MOJECIUPOBATh pealbHBIE CUTYalldd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOPEM,
ammapara anreOpbl; penarh NPakKTHIECKUe 3a1a9u, CBSI3aHHbIE ¢ HAXOXKICHUEM TeOMETPUICCKIX
BEJIMYKH.

Ocsoenue yuebHozo Kypca «Beposmnocmv u cmamucmuxa» Ha yposHe cpeonezo obujezo
00pa308anUs O0INCHO 0becneuusamsb OOCMuUICeHUe C1e0yIuUX NPeoMemublx 00pa308amebHbLX

pe3yIbmamos:
10 KJIACC



YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTb MOHATUSIMHM: CcpelHEe apu]mMeTHdeckoe, MenuaHa, HauOoJIblIee,
HalMEHbIIIee 3HaYE€HUE, Pa3Max MacCUBa YUCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMH: CIy4YalHBIN SKCIIEPUMEHT (OMBIT) M CIy4yailHOe COObITHE,
AIIEMEHTAPHOE COOBITHE (AIIEMEHTAPHBIN MCXOJ]) CIYYallHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4allHbIMU COOBITHUSMH, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITUI B U3YYEHHBIX CIy4YalHBIX 3KCIIEPUMEHTAX.

Haxomute u hopMynupoBaTh COOBITUS: MEPECCUCHUE U OOBbETUHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE MTAHHOMY COOBITHIO; TOJB30BATHCS JaUarpaMMamu Oiiepa u
(bopMyJI0H CIIOKEHMSI BEPOATHOCTEH MTPU PEeLICHUH 3aay.

OnepupoBaTh MOHATHSMHU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOXKEHHUS, C IIOMOILBIO JIEPEBA CIIy4aiiHOTO OIBITA.

[TprMeHSATH KOMOMHATOPHOE MPABHIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh HOHATHSAMM: HCIBITAHUE, HE3aBHCHMBIE HCIBITAHUS, CEpHUsl UCIBITAHUH,
yclex M HeyJauya; HaXOJUTh BEPOATHOCTH COOBITMH B CEpUM HE3aBUCUMBIX HCHBITAaHUH [0
IIEPBOIO yCIEeXa; HaXOAUTb BEPOSITHOCTH COOBITUI B cepuu UcHbITaHU bepHynu.

OnepupoBarb MNOHATHSAMM: Cily4ailHass BEJIWYMHA, paCIpPEEICHUE BEpOSTHOCTEH,
JarpaMma pacrpeieieHus.

11 KJIIACC

CpaBHUBaTh BEPOSATHOCTU 3HAYEHUW CIIy4alHON BEJIUYMHBI 110 PACHPECICHUI0 WM C
MIOMOUIBIO TUATPAMM.

OnepupoBaTb NOHATHEM MAaTEMATUYECKOTO OXKMJAHUA; IPUBOAMTH IIPUMEpPBI, Kak
IIPUMEHSAETCS MATEMAaTHYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAaXOJUTh MaTEMaTU4YeCKOe
O’KHJAHUE 110 JAHHOMY PACIIPEACICHUIO.

Hmets mpeacraBieHue o 3aKoHe OOJIbIIMX yucel. VIMeTh npeacTaBiIeHne O HOPMaJIbHOM
pacIpeneeHuH.

COJIEPXXAHUE PA3JIEJIOB PABOYEN [TPOI' PAMMBI
10 knace Anrebpa u Hayajla MaTeMaTUYECKOTO aHaIn3a

e Uncia 1 BEIUNCIICHUS

e VYpaBHEHUs U HEPABEHCTBA

o  ®yHKUUU U TpapuKu

o Hayana MmaTeMaTHYECKOI0 aHAIH3a
e MHmoecTBa U JIOTHKA

o IloBTopenue

10 kiace ['eomeTpusa

o Bgenenue B crepeoMeTpurio

o [lapamnenbHOCTH NPAMBIX U INIOCKOCTEN

o IlepneHaMKyISIPHOCTD NPSAMBIX U IJIOCKOCTEN
e VYTIbl MEXIY INPSIMBIMU U INIOCKOCTSAMU

e MHororpaHHuKu

e OOBEMBI MHOTOTPAaHHUKOB
o IloBTopenue

10 knacc BepoATHOCTh M CTaTUCTHKA

. HpCI[CTaBJ'IeHI/IC JaHHBIX U OIIMCAaTCJIbHasA CTaTUCTHUKA



e  CiydJaifHbIE OTIBITHI M CITy4aiiHbIe COOBITHS, OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
HCXOaMU

e Omnepanuu HaJ COOBITUSMU, CIIOKEHUE BEPOSTHOCTEH

e YCIIOBHAs BEPOATHOCTD, JAEPEBO CIYUYaWHOTO ONBITA, (POPMYIIa IMOTHOM BEPOSATHOCTH U
HE3aBHCUMOCTb COOBITHI

e  DJjeMEeHThl KOMOMHATOPUKH

o Cepuu nocieoBaTeIbHBIX UCIIBITAHUN

e CnyudaiiHple BETUYMHBI U pacpeIeIeHUs

o IloBTopenue

11 xnacc Anrebpa 1 Hauara MaTEeMaTHYECKOTO aHAIIN32

e Yucna u BEIYUCIEHUS

e VYpaBHEHUS U HEPABEHCTBA

o  OyHKUUU U rpaduKu

o Havayna MmaTemaTHueckoro anaimsa
o [loBTOpEeHUE

11 kutacc ['eomeTpus

e Tena BpameHus

e OObBEMBI TET

e BeKTOpbl M KOOPJAMHATHI B POCTPAHCTBE
e [loBTOpeHUE

11 xnacc BeposTHOCTB M CTaTUCTHKA

o MaremaTuyecKoe OKHUIaHUE CITyYalHON BEIUYUHBI

o JlucnepcHs ¥ CTaHIAPTHOE OTKIIOHEHUE CITyYalHOM BEITMYHUHBI
e 3aKkOH OOJBIINX YUCET

o HenpepriBHbIE Clly4ailHbIe BEIUUUHBI (pacpeIesICHUs )

o HopmanbsHoe pactipenenenus

o IloBTOopeHue

®OPMbI TEKYII[ET'O KOHTPOJIS U ITIPOMEXYTOYHON ATTECTALIMN

e dopmbl KOHTpoOJsA: (POHTANBHBIK  OMpPOC, NPOBEpPKAa JOMAIIHEro  3a/JaHus,
WHAMBHUAyalbHas paboTa y JOCKM, WHAMBHIyallbHas padoTa MO KapTOdKam,
camocrosTeNnbHas pabora, mpoBepoyHas paboTa, MaTeMaTHYECKHM TUKTaHT, TECTOBAs
paborta, nmpakTHyeckas padboTa.

e [IlpomexxyTrouHas arrectanus HOpoBOAUTCI B  (oOpME TECTOB, KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX padoT, TecTOB 1o Marepuanam EI'D.

e Tekyumii KOHTPOJIb CONMPOBOXKIAET Mpoliecc (POPMUPOBAHHS HOBBIX 3HAHUWA U yMEHUIA,
KOT'Jla elle paHo FOBOPUTH 00 UX copMupoBaHHOCTU. OCHOBHAS 1I€JIb 3TOTO KOHTPOJIS —
NPOBECTH aHANIM3 XoJa (HOPMUPOBAHMS 3HAHUH W yYMEHHUH. DTO JaeT BO3MOXKHOCTb
YUUTEII0 CBOEBPEMEHHO BBIIBUTH HEJOCTATKH, YCTAHOBUTH UX MPHUYMHBI U MOATOTOBUTH
MaTepHalbl, I03BOJIAIONINE YCTPAHUTh HEIOCTaTKH, HWCHPAaBUTh OIIMOKH, YCBOHUTH
IpaBWJia, HAYYUTHCS BBINOJIHATH HYXHBIE OIEpallMd U JEUCTBUS (CaMOCTOSATEIbHAas
paborta, nmpoBepoyHas paboTa, MaTeMaTUYECKHI JUKTAHT, TECT, ONPOC).

e Temaruueckuid: MPOBOAUTCS MOCIE M3YUYEHUS KaKOW-TMOO TeMbl WU ABYX HEOOJBIINX
TE€M, CBS3aHHBIX MEXAYy COOOH JIMHCHHBIMH CBS3IMH. TeMaTHYECKHH KOHTPOIb
HAUMHAETCS Ha IOBTOPUTENBbHO-0000maomux ypokax. Ero memp — o06o0uieHue u



cucTeMaTu3anus yueOHOro Marepuana Bceil Tembl. OpraHu3ysi IOBTOPEHHUE U MPOBEPKY
3HAaHUM M yMEHMH Ha TaKMX YpOKax, YUUTeIb MpeaylpekaaeT 3a0blBaHHE MaTepuana,
3aKpeIuIieT ero kKak 0a3y, HEOOXOOUMYIO IJIsl H3YyYeHHUs MOCIEIYIOIUX pa3/eioB
y4eOHOro npeaMeTa.

3agaHus JUIsl KOHTPOJIBHOM paboThl paccuMTaHbl HA BbISIBIICHHE 3HAHUN BCEH TeMbl, Ha
YCTAaHOBJICHUE CBSI3€M BHYTPU TEMBI U C NPEIBIIYIIMMU TEMaMHM Kypca, Ha yMEHHE
NEepEeHOCUTh 3HAHUA Ha JIPYroil MaTepuall, Ha TIOMCK BBIBOJOB 0000IIAIOIIEro XapakTepa,
3a4eT, KOHTPOJIbHAs paboTa.

WTOroBelii: mpu3BaH KOHCTATUPOBAaTh HAJIMYUE M OLIEHUTh PE3yJbTaTbl OOy4YEeHHs 3a
JIOCTAaTOYHO OOJBIION MPOMEXYTOK y4eOHOTO BPEMEHH — MOIYTOAKE, IO/l WINA CTYNECHb
o0y4eHus (rocyiapcTBeHHasi uToropas arrecramus, EI'D).



