MHUHHCTEPCTBO NPOCBEIEHNS POCCHIICKOM ®EAEPAIIAN
MunucrtepcTBo o0pazosanus OpeHOyprcekoii odsacTu

MynununaabHoe o0pa3oBanne Capakramckuii paion

MOBY COIHI Ne2
PACCMOTPEHO YTBEPX/IEHO
MeTtoanyecKuii COBET JIMPEKTOP IKOIBI
[[Momuna M.A.] [CyxoBa JL.A ]

npotokoa Nel ot «28» 08 npukas 140 ot «31» 08
2023 r. 2023 1.

HOupekTop_ Cyxosa Jltogmuna

AnekcaHgpoBHa

S1 NOATBEPXKAA0 3TOT JAOKYMEHT
CBOEW yOoCTOBEPSIOLLEN
noanuchbio

OpeHbyprckasa obn. n. Capakralu

PABOYASI TIPOTPAMMA
(1D 1160156)

yueOHbIi npeaMer «AJredpa 1 HA4aJI0 MATEMATHYECKOI0 AHAJIN3A.
ba3oBblii ypoBeHb»

st yaammxes 10-11 kimaccos

n. Capakram 2023



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncia. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OCCKOHCYHBIE ~ MEPUOAMYECKUE  ApoOHM.  APUPMETHYECCKHE  ONEpalMu  C
PALMOHAIBHBIMHU YHACIIAMU, TPEOOPA30BaHUS YMCIIOBBIX BEIpAKCHUH. [IpuMeHeHnE
Apo0Oeil M MPOLECHTOB JUIsl PEIIEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciei
3HAHWH U pEaIbHON JKU3HMU.

JleicTBUTENBHBIE 4YMClIa. PanMOHAIBHBIE W MPPALMOHAIBHBIE YKCTA.
ApupMeTHUECKHE ONepauuu C ACHCTBUTENbHBIMU 4HclaMu. [IpuOnmkxéHHbe
BBIYMCIICHUS], IPABUJIA OKPYTJICHHMS], IPUKKUIKA U OLIEHKA PE3YJIbTaTa BEIYACICHU.

CreneHb ¢ menbiM  nokazateneM.  CranpaptHas — gopma  3ammcH
JNEUCTBUTENBHOTO 4YWcna. Mcnonmp3oBaHue mOAXOAAEd  (OpMbl  3ammch
JNEHCTBUTEIBHBIX YWCEN JUIS PELICHUS TNMPAKTHYECKUX 3a1a4 W NPEACTABICHUS
JAHHBIX.

ApupMETHUECKHIA  KOPEHb  HATypaJlbHOH  creneHu.  JlectBus ¢
apu(PMETUUECKUMU KOPHSIMHU HATYPAJIbHOMN CTETICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO apryMeHTa. APKCUHYC, aPKKOCHHYC,
APKTAHT€HC YMCIIOBOTO ApryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa U TOKIAECTBEHHBIE TPEOOPA30BaHUS.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. OCHOBHBIC
TPUTOHOMETPUAUECKUE (POPMYJIBL.

YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pELICHUE HEPABEHCTBA.
MeToa MHTEpPBAIOB.

Pemenne uenbix 1 ApoOHO-PAllMOHANBHBIX YPABHEHUNH U HEPABEHCTB.

Pewienne nppauroHanbHeIX YPABHEHUI U HEPABEHCTB.

PewieHne TpUrOHOMETPAYECKUX YPABHEHUH.

[IppuMeHEHNE YPAaBHEHMI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKAX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001aCTEl HAYKH U PEATbHOM YKU3HU.

DOyHKIHMU H rpaduKH

OyHkuus, cnocoOsl 3amaHus QyHkoMH. [paduk ¢PyHkumm. B3anmHO
oOparHble PYHKLIHH.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHWil QyHkumu. Hynm QyHkumm.
[TpoMeKyTKHM 3HAKOTIOCTOSIHCTBA. YUETHBIE M HEYETHBIE (PYHKIIMH.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIENbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS /7-OW CTENIEHM.



TpPUTOHOMETPUYECKAs OKPY>KHOCThb, OMNPENCICHUE TPUTOHOMETPUUYECKHUX
(P)YHKLMIA YUCIIOBOTO APTyMEHTA.

Havana mareMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CHoco0ObI 3a/1aHA MOCJIEIOBATENBHOCTEN.
MOHOTOHHBIE MOCTEA0BATEIIEHOCTH.

ApudmeTruecKas U TeOMETPUYECKAsl Mporpeccun. beCKkoHEeYHO yObIBaromast
reomeTpraueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH FEOMETPUUECKOMN
nporpeccur. Dopmyna CIOXKHBIX NPOLEHTOB. KMCIONB30BAHME TPOTPECCHM IS
PELICHHs] PEATTBHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOKECTBO, ONEpalvu HaJ MHOXECTBamu. Jluarpammer Ditiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara Uit ONMUCAHHS PEaIbHBIX
MPOLIECCOB U SIBJICHUMN, TPU PEIICHUH 3a]1a4 U3 APYTUX YUYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBHAE, J0KA3aTENbCTBO.

11 KVIACC

Yucs1a 1 BIYHCICHHS

HarypaneHbie v 1iensie ynciia. [[pu3Haku 1eTMMOCTH LENBbIX YHCEL.

Crenenp ¢ paMOHAIbHBIM NIOKa3areneM. CBOWCTBA CTENCHH.

Jlorapudm yucna. JlecaTHUHBIE U HATYpaIbHBIC JIOrapy (PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBanre BEIPAKEHWH, COACPKAIIUX JIOTAPAPMBI.

[TpeoOpa3oBaHre BBIPAKCHUN, COACPXAIIMX CTENEHW C PANUOHATBHBIM
[IOKAa3aTeIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHBIE YPABHEHUS U HEPABEHCTBA.

JlorapudmMuueckrne ypaBHEHUSI 1 HEPABEHCTBA.

CHcTeMBl TUHEHHBIX YPaBHEHUM. PellleHne NMPUKIAIHbIX 33144 ¢ TTOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHMUIA.

CHcTeMBl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

IlpumeHeHe  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTHYECKAX 3a1a4 M 33Ja4 M3 Pa3Iu4HbIX OO0JIACTEH HAYKW W PEaIbHOMN
JKAZHU.

DyHKIHMU H rpaduKH

Oyukums.  [lepuoamveckre  QyHKUMH. [IpOMEXYTKM  MOHOTOHHOCTH
¢yHKuMH. MakcuMymMbl 1 MUHMMyMbl (QyHKkiuA. HamOonblnee W HauMEHbLIEE
3HAUEHUE (PYHKIMH HA TPOMEKYTKE.

TpuronomeTpuueckue QyHKIMHU, UX CBOHCTBA U rpaduKy.

[TokazarenpHas v norapugmuyueckas QyHKINUU, X CBOMCTBA U rpaduKH.



Hcnonw3zoBanue rpadukoB (yHKIUNA AJ1s PEHICHUS YPABHEHUN W JMHEHHBIX
CUCTEM.

Hcnonb3oBanne rpadpukoB (yHKOMNA Ui KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEN, KOTOPbIE BO3HUKAKOT MPH PEUICHWH 330a4 U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATLHON YKU3HH.

Hauana MaTeMaTH4ecKoro aHajamnsa

HenpepoiBHbie pyHKIMN. METO MHTEPBATIOB JIJ1s1 PELICHHS] HCPABEHCTB.

[TpomsBomnas  (QyHkumu. ['eomeTpuueckuii W (PU3MYECKHIA  CMBICH
IIPOMU3BOIHOM.

[TponsBomHble  3neMEHTApHBIX  (QyHKOMA.  DOpMyNBl  HAXOXKACHHS
NPOU3BOJHON CYMMBI, IPOU3BEACHHS X YACTHOTO (DYHKIIHIA.

[IpuMeHEeHHE MPOU3BOIHOM K MCCIIETOBAHUIO (PYHKIMHA HA MOHOTOHHOCTh W
3KCTpeMyMbl. HaxoxaeHne HanOOoJIbIIETO U HAMMEHBIIErO 3HAYCHUs (DYHKIMU Ha
OTPE3KE.

[IpuMeHeHe TPOU3BOAHON JUIA HAXOXKACHUS HAWIY4IIEro peELEHUus B
NPUKIIAJHBIX 3ajayax, Ul ONpPENENIEHHs CKOPOCTH IpoLecca, 3aaaHHOTO
(opmynoii ninu rpaguKoM.

[TepBooOpaznas. Tabnuna neprooOpa3HBIX.

WHTerpan, ero reoMeTpuyeckud W (PU3MYECKWid CMbIcH. BeluncieHue
uHTerpaia no gpopmyne Herorona—JleiiOnuna.



IHJTAHUPYEMBIE PE3VJIBTATDBI

OcBoenue ydeOHOTO mpeaMera «MareMaruka» JOJKHO 0OecreunBaTh
JOCTHKCHUE HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus CACAYIOMIMUX TUYHOCTHBIX,
METANPEeIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3ynbTaThl OCBOCHHS MPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremMaThKa» XapakTePU3yrTCS:

I'paxmanckoe BOCIIUTAHKE!

c(hOPMUPOBAHHOCTHIO ITPAXKAAHCKOM MO3UIIMK 00YUAIOIIEr0Cs KaK aKTHBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpOUEAYpP TpaKIAaHCKOro oOuiecTBa (BBIOOPBL, OMPOCHL W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

[TaTpuoTHyeCcKOE BOCHIUTAHUE:!

c(hOPMUPOBAHHOCTHIO POCCHICKON IpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUUCKUX MATEMATHUKOB U POCCUNCKOM MAaTEMATAYECKOM IIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTWIXKEHUW B JPYrMX HAyKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS .

OCO3HAHUEM JIYXOBHBIX LEHHOCTEMN POCCHUICKOTO Hapoaa,
Cc(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMS, OSTUYECKOrO MOBEIACHUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHECHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
Y4EHOr 0, OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

OCTETUYECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAs 3CTETUKY MAaTEMATUUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aaad4, PELICHAT, PacCy>XKICHUI,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

DU3NYECKOE BOCUTAHUE!

Cc(hOPMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 3I0POBOTO U 0€30MacHOro0 00pasa KU3HU, OTBETCTBEHHOTO OTHOLIECHUS
K CBOEMY 3J0POBBIO (3I0POBOE MHUTAHKUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEIBHOM
JESTENBHOCTBIO.

TpyoBO€ BOCIUTAHKE!



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIHOOMS, MHTEPECOM K
pa3nmuuHbIM  cepaM  TPO(ECCHOHATBLHOM — ACATENBHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ TPUIOKCHUSIMHM, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE ILJIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTe€MaTWYeCKOMY  OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HA TPOTSHKCHWHM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacTHIO B PEIICHUY MPAKTUUYECKUX 3a/1a4 MATEeMaTUYECKOM HaPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIbTYpPhl, TOHWMAHUEM BIIMSHUS
COLMATbHO-PKOHOMUYECKMX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMATbHOM
Cpelbl, OCO3HAaHMEM TJI00ANBHOTO  XapakTepa OAKOJOTHYECKMX MPOoOJIeM;
OpHCHTaIMEH Ha MPUMECHEHWE MaTeMATWUCCKWX 3HAHWM AJid PEUICHWs 3a1ay B
o0nacTi OKpyXKawllei cpebl, TJIaHUPOBAaHUS TOCTYNMKOB M OICHKHM WX
BO3MO>KHBIX MOCIIEACTBHM ISl OKPY>KaOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TMO3HAHUS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKu W OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak cQepbl UYeIOBEUECKON AEATECIbHOCTH, 3TAloB €&
Pa3BUTHST M 3HAUMMOCTHM Ui PA3BUTHS IMBWIIM3AIMM, OBJAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOEKTHYIO W HMCCIIECAOBATEILCKYIO AEATEIbHOCTD
WHAWBHUAYAJIBHO U B TPYIITIE.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIBTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHHIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivMiL, YHUBEPCANLHBIMU Pe2YISUSHBIMU OClCMGUIMIU.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  00ecnedusaom
Gpopmuposarue 0OA3068blX  KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOuje2co  Mupd;, — NPUMEHEHUe  JI02UYeCKUX,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

BazoBble loruueckue AeiCTBAS:

e BBISBJIATh U XaPAKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHHA MEXAy MNOHATUSIMH, (POPMYIHPOBATH
ONpEACTICHUS] TNOHSTHN, YCTAHABIMBATh CYLICCTBEHHBIA  IPHU3HAK
KIacCu(UKaluy, OCHOBAHMS It OOOOIICHHMS W CPABHCHUS, KPUTCPHUH
NPOBOAMMOIO aHAJIN3A,



BOCIIPUHUMATh, (QOPMYIMPOBAaTh W  NPeoOpa3oBbIBATh  CYKICHUS:
YTBEPAUTENbHBIE W OTPULIATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
OpPOTUBOpEUMs B (PaKTaxX, AAHHBIX, HAOMIOJCHUSAX W YTBEPKIACHUSX;
npeparatb  KPpUTEpUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIFOUEHUH IO aHAJIOTHN,
POBOANTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA  MATEMATHYECKUAX
YTBEPKACHUNA (NTPSAMBIE W OT TPOTUBHOTO), BHICTPAUBATh APTYMEHTALMIO,
OPUBOIUTE MPUMEPHl W KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHSI M BBIBOJIBI,

BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB pEUICHUS, BHIOMpPATh HAWOONEE MOAXOAUMA ¢ YU4ETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).

bas3oBbIC MCCIEIOBATEIBLCKUE ICHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOLIME NPOTHBOPEYHE, NPOOIIEMY,
YCTAHABIMBATh  MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UILINIO, MHCHHUE,

IPOBOANTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
WCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMH, IPOLIECCAMH,

CaMOCTOATELHO (POPMYJIUPOBATH OOOOIIECHHS U BBIBOJBI MO PE3yJibTaraM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHUIA;

NPOrHO3APOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BBIIBUIATH
NPEINOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ unpopmanueii:

BBISBJIATh AC(PUUINATH HHPOPMALMH, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3aa4H,

BbIOMpaTh  MHQOPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (DOPM IPEICTABICHHS,

CTPYKTYPUPOBATh HHPOPMALMIO, MPEACTABIIATh €€ B PA3IMUHBIX (POpMax,
WLTIOCTPUPOBATH IPaPUUECKH,



e OILICHHUBATH HaAEKHOCTh uH(popMau no CaMOCTOSITENTbHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmeusi,  0becnedusarom

CPOPpMUPOBAHHOCHI COYUATbHBIX HABBIKOB OOYUAIOUWUXCSL.

OO1weHue:

e BOCOpPUHMMATL W (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHACHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 3a1a4l, KOMMEHTUPOBATh MOJYUYEHHBIA PE3YIIbTAT,

e B X0JI€ OOCY>KIEHUS 3aJaBaTh BOMPOCHI N0 CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICIICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATE CBOM CYXKICHUS C CYXXICHHSMH JIPYTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBATh Pa3IMuMe W CXOJCTBO MO3WIMNA;, B
KOPPEKTHOH opmMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

e TMPEACTABIATH  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMS,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAUUU U OCOOEHHOCTEH ay IMTOPUH.

CoTpyAHUYECTBO:

e NOHMMATh W  WCHOJB30BAaTh  MPEUMYIIECTBA  KOMAHAHOM W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATh 11EITb
COBMECTHON JACATENBbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI pad0T, JOrOBAPUBATECS, OOCYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IATh MHEHUS HECKOJBKHUX JIFOJIEH;

e YYaCTBOBATh B IPyMIOBBIX (hopMax paboTel (00CYKIEHUS, 0OMEH MHEHHUI,
«MO3TOBBIE WITYPMB» W WHBIC), BBHINOJHITH CBOK 4YacTh pabOTBl W
KOOPAVMHHUPOBaTh CBOWM JECHCTBUS C JPYTMMH WICHAMH KOMAaH/IbI,
OLICHWBATh KA4€CTBO CBOETr0 BKJIAJA B OOMMNA MPOAYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie  pezynamugnwvle  Oeticmaus, obecneyusarom
Gpopmuposarue cMblCIO8bIX YCMAHOBOK U ICUSHEHHBLX HABBIKOB TUYHOCHIU.
Camoopranumzanus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3a1a4M, BEIOUpaTh Coco0 pPELICHHS C
YUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOW MH(pOPMALUK.

CaMOKOHTpOJIb:

e BJAJACTh HABBIKAMM TO3HABATEIBHOH pEeQIEKCMM KAaK  OCO3HAHHS
COBEpIIACMBIX ACHCTBHIA M MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB,
BIAJETh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJI —Ipouecca |
pe3yabpTaTa peICHUs MaTEMATHYECKOH 3a1a4u;



e TMPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTb IIPU PELICHUH
3a/1a4M, BHOCHUTb KOPPEKTMBBI B JIEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yjbTara LEIA K YCIOBHIM, OOBICHSITH
MIPUYMHBI JTOCTWOKEHUS WM HEJOCTH)KECHHs PE3YJIBTATOB JEATEIBHOCTH,
HAXOAWTh OIIMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTEMaTUUECKOTO aHATu3a
Ha YPOBHE CpeaHero oOmero o0pa3oBaHUsl JOJBKHO O0€CIEeUMBATh JAOCTUKEHUE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia 1 BBIYHCICHHS

OnepupoBarb TMOHATASAMMU. PALUMOHAIBHOE W JEHCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS W ACCATHYHAS APOOb, MPOLICHTHI.

BeimonHaTe  apugMeTHUECKME ~— OmepauMd € PAlMOHABHBIMA W
JNEHACTBUTEIBHBIMU YHCTIAMMU.

BrInonHATe mprOAMKEHHBIE BEIYMCIICHAS, UCTIONB3YS MPaBUia OKPYTJICHMS,
JIENIaTh PUKUIKY U OLICHKY PE3YJIbTaTa BEIYMCIICHUA.

OnepupoBarb MOHATUSAMHU: CTENEHb C LEJIBIM TOKA3aTeneM; CTaHAapTHAas
(dopma 3amucu  OCHCTBUTENIBHOTO YHCIA, KOPEHb HATYPAIbHOH CTEHEHM,
UCIOJB30BaTh MOAXOAAINYO (POPMY 3aMUCH JCHCTBUTEIBHBIX YMCEN IS PEMICHUS
MPAKTUYECKUX 334 U NPEACTABICHUS JAHHBIX.

OnepupoBarb MOHATUAMU: CHHYC, KOCHHYC M TAHTE€HC MPOM3BOJIBHOTO YIUIA,
MCIOJIb30BaTh 3aMUCh TPOU3BOJIBHOTO YITa 4epe3 00paTHBIE TPUTOHOMETPUUYECKHE
(YHKLHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb NOHATHSAMU. TOXIACCTBO, YPABHEHHME, HEPABEHCTBO, LEJIOE,
PaLMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHMUE,

BreimonHsATe npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BeimonHATe npeoOpa3oBaHusl LENBbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDOKCHWA W pellaTb OCHOBHBIE  THUIIBI  LEJBIX, PAUUMOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMEHATH YPABHEHMSI M HEPABEHCTBA VIS PELICHUS MATEMATUUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 00ACTEl HAYKH U PEATbHOM YKU3HU.



MonenupoBaTb pealbHbBIC CUTyalMd Ha S3bIKE aireOpbl, COCTABIISATH
BBIDOKEHUS, YPABHEHWS, HEPABEHCTBA MO YCIOBHIO 33/a4M, WCCIEI0BAThH
NOCTPOCHHBIE MOJEIM C UCITOJIb30BAHUEM arnapara ajnreopel.

DyHKIHMU H rpaduKH

OnepupoBarh MOHATHAMM: (PYHKLMS, CIOCOOBI 3anaHust QyHKIUHU, 0OJacTh
ONpPEACTIEHUST U MHOXECTBO 3HAaYeHWl (PyHKumM, rpaduk (QyHKIHW, B3aWMHO
oOparHble PYHKLIHH.

OnepupoBarh TOHATUSMH. YETHOCTH W HEUETHOCTh (YHKIWHM, HYJIU
(PYHKLIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBare rpaduku GyHKIMNA 1UTsl pEIICHUST YPABHEHUH.

CrpouTs U unTaTh rpaQuku TMHEHHON (PyHKUMMW, KBAAPATUUYHON (PyHKUMH,
CTEMECHHON (YHKIMH C LEJBIM MOKA3aTENIEM.

HUcnonw3zoBare rpaguku (QyHKOUHA JUIsl  UCCIIEAOBAHUS MPOLECCOB U
3aBUCUMOCTEN MPHU PEIIEHUM 33]a4 U3 IPYIHX YUYEOHBIX MPEAMETOB M PEabHOM
YKU3HU, BBIpaXaTh (OPMYyIaMH 3aBUCUMOCTH MEXKIY BEITMUUHAMM.

Havana maremaTnyeckoro aHajaimnsa

OnepupoBarb NOHITHIAMH. MOCIEAOBATEIBHOCTh, apu(MeTHyYecKas W
reOMETPAYECKAS TPOTPECCUH.

OnepupoBarb TNOHATHAMH: OECKOHEYHO YOBIBAKOIIAS TE€OMETPUYECKAsS
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOUICH FEOMETPUUECKON MPOTPECCH M.

3ajaBarh MMOCIEA0BATEIBHOCTH PA3IMYHBIMU CITOCOOAMH.

Hcnonb30Bare CBOMCTBA MOCIEAOBATENIBHOCTEH W IPOTPECCU ISl PELICHHUS
PEANTBHBIX 3a7a4 MPUKJIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBarh MOHATHIMH: MHOKECTBO, ONEPALIMK HAJl MHOYKECTBAMH.

Hcnonb30Bare  TEOPETUKO-MHOKECTBEHHBIA — ammapar A ONUCAHHs
PEATBHBIX TPOLECCOB W SIBJICHWH, MPW PEIICHWHM 3a4ad M3 APYruxX y4eOHBIX
IPEIMETOB.

OnepupoBarb  TNOHATHSMHU:  ONPEACTCHUE,  TEOpEMa,  CIEICTBUE,
JOKa3aTeNbCTRO.

11 KVIACC

Ymucaa v BbIYUCICHHUS

OnepupoBaTh MNOHATHUSMH. HATYPAJIBHOE, MEJNOE YHCIO, HCMOJb30BaTh
MPU3HAKU JEIIMMOCTHU LIEJIBIX YKACEN, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
IUIS PELICHUS 3a4a4.

OnepupoBaTh MOHATHEM. CTEIICHB C PALTMOHAIBHBIM MOKA3aTEEM.,

OnepupoBarh MOHATHUSAMU: JIOTAPU(PM YHCIIA, JCCATUYHBIE W HATYPaJbHBIC
Jorapu(msl.



YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh  CBOMCTBA cTENnEHW Ui OPeoOpa3OBaHWs  BBIPAKCHHIA,
ONEPUPOBATL TOHATHSMH. IIOKA3aTEIIbHOES YPAaBHEHHE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THUIIBI ITOKA3aTEBbHBIX YPABHEHUI 1 HEPABEHCTB.

BemonHaTe  nipeoOpa3oBaHusl  BBIPAKCHHN, COACPXKAMIMX JIOTAapU(MBI,
ONEPUPOBATH TOHATUSAMH: JOTAPAPMHUUECKOE YPABHEHUE W HEPABEHCTBO, peLIaTh
OCHOBHBIC TUIIBI JTIOTApU(PMHUYECKUX YPABHEHHIA U HEPABEHCTB.

HaxomuTh permenns NpocTeliinX TPUrOHOMETPUYECKIUX HEPABEHCTB.

OnepupoBarb NMOHATHSAMHU. CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PEILCHHE,
WCIIOJIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUH JUIA PELLICHUS TPAKTHYECCKUX 3a0a4.

HaxomuTh pelieHust MpoCTERIINX CUCTEM W COBOKYITHOCTEW palliOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTb pealbHBIC CUTyalMd Ha S3bIKE aireOpbl, COCTABJIATH
BBIDOKCHUSA, YPAaBHEHMS, HEPABECHCTBA W CHUCTEMBI [0 YCJIOBHIO 3a1a4d,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM armapara anreOpbl.

DyHKIHMU H rpaduKH

OnepupoBarb TNOHATHAMH: NEPHOAMYECKAS  (PYHKOMS, TMPOMEKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKH JKCTpeMyMa (yHKIHMH, HauOoJblIee U
HAUMEHBIIEE 3HAYCHUS (YHKIUM HA MPOMEKYTKE, HCHOJb30BATh WX s
UCCIICIOBaHMs (PYHKLIMH, 3aJaHHOH TpaduKoM.

OnepupoBarh MOHATHAMH: Tpa@UKW TNOKA3aTEIBHOH, JIOTapU(PMUUYECKOH WU
TPUTOHOMETPHYECKUX (PYHKIMI; N300paxaTh X HA KOOPAWHATHOW IUIOCKOCTH W
WCIIOJIB30BATh JUIS PELICHUS YPABHEHUNA U HEPABEHCTB.

H3o6pakaTe Ha KOOPAMHATHOHN TUIOCKOCTH TPpa@MKy JTUHEHHBIX YpPaBHEHUIA
1 ACTIOJIB30BATh UX UL PELICHUS CUCTEMBI IMHENHBIX YPABHECHUIA.

HUcnonw3zoBare rpapuku (QyHKOUHA JUIsi  UCCIECAOBAHUS MPOLECCOB U
3aBUCUMOCTEN U3 IPYTrUX YUEOHBIX AUCLHUIUIVH.

Hauana MaTeMaTH4ecKoro aHajamnsa

OnepupoBarh MOHATUSAMU: HEOPEPbIBHASA (QYHKIMS, TPOU3BOIHAS (DYyHKIMY,
UCIOJIb30BaTh FEOMETPHUECKANA U (PU3MUECKHIA CMBICIT POU3BOAHOMN AJIsl PEILICHUS
3a4a4.

HaxoauTe Npou3BOHBIE AIEMEHTAPHBIX (DYHKIIN, BBIYMCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHIA.

Hcnonmb30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BAHUS ()YHKIMM HA MOHOTOHHOCTD
Y SKCTPEMYMBI, TPUMEHSTH PE3YBTAThl UCCIICTOBAHMSI K TOCTPOEHUIO TPa(UKOB.

Hcnonb3oBare MPOM3BOAHYIO Ul HAXOKACHWS HAWIYYLIEro PEIICHHUS B
MIPUKJIAAHBIX, B TOM YHCJIE COLUATBHO-DKOHOMUYECKUX, 3a1a49ax.

OnepupoBarh MOHATHSIMM. TEPBOOOpa3Has M MHTErPal, TMOHUMATh
TrEOMETPAYECKUN U (PU3NUYECKUI CMBICIT HHTErpaa.



Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKIMA; BBHIYMCISTH WHTETpasl
no gopmyne Herorona—JlelOHuma.

Pemate mpukiagHbie 3aaud, B TOM YUCIIE COLMATBHO-DKOHOMHYECKOTO U
(pU3HUYECKOro XapakTepa, CpeACTBAMH MaTeMaTHYECKOTO aHATU3a.



TEMATUYECKOE INMNJ1AHNPOBAHNE

10 KJTACC
Konun4yectBo 4acos
Ne HanmeHOBaHWe pa3genoB n Tem ONeKTPOHHbIE (LN POBLIE)
KOHTpO/ibHbIE
n/n nporpammbl Bcero o6pasoBaTeNibHble pecypchbl
paboThl
MHOXecTBa paLMoHanbHbIX U
[EeNCTBUTENbHbIX YnCceN. PaunoHanbHble 14 1 bit08;//re8b.e4n.rn/8nblecl;/51/10/
YpPaBHEHMWA U HepaBeHCTBaA
®yHKUUN U TpaduKkn. CTeneHb C LenbiM .
6 1 biug;//re8b.e4n.rn/8nblec1/51/10/
nokasatenem
ApnHMETUYECKNA KOPEHb M-0A CTEMEHM. .
18 1 bino8;//re8b.edn.rn/anblec1/51/10/
MppaunoHanbHble ypaBHEHNUS U HEPaBEHCTBA
dopmyibl
TPUTOHOMETPUN.TPUTOHOMETPUYECKMNE 22 1 biio8;//re8b.e4n.rn/8mnblecl/51/10/
ypaBHeHUA
MocnepoBaTeibHOCTM U NpoOrpeccumt 5 1 biiu8;//re8b.e4n.rn/8ublec!/51/10/
MoBTOpeHue, o606LeHNE, cucTeMaTn3ayna .
P . 3 3 1 bi08;//re8b.e4un.rn/8mublec1/51/10/

3HAHUMN

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME 68 6
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~N o o b

11 KTACC

Ne
n/n

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME

HanmMmeHOBaHMWe pa3fesioB U TeM
nporpaMmmbl

CTeneHb C paLlWoHaNbHbIM MOKa3aTEeNEM.
MokasaTenbHas PyHKuMs. MoKasaTenbHble
YPaBHEHWS U HEPABEHCTBA

Norapngmuueckas pyHKUMA.
Norapudpmunyeckne ypaBHeHUA n
HepaBeHCTBa

TpUroHoMeTpUUecKue PYHKLUN U KX
rpatvkn. TPUTOHOMETPUYECKUE
HepaBeHCTBA

MpousBogHasa. MpuMeHeHNe NPOM3BOLHOM
WHTerpan n ero npUMeHeHuUs

CuncteMbl ypaBHEHW

HaTypanbHble U Lenble Yyucna

MoBTopeHue, 0606LWEHNE, CUCTEMATUZALNSA
3HaHWA

KonnyecTtBo 4yacoB

Bcero

12

12

24

12

18

102

KOHTpO/IbHbIE

paboThl

L

ONeKTPOHHbIe (LN pPOBBbIE)
o6pasoBaTeNibHble pecypchbl

biu8://re8b.e4n.rn/8nblecl;/51/11/

biiy8;//re8b.edn.rn/8nblecl/51/11/

biy8://re8b.edn.rn/8nblec!/51/11/
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HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabsHbie padoTbl

MHOxecTBO, onepalyuy HaJl MHO>KECTBAMU.
Huarpammsl Diiiepa—BenHa

Paunonaneubie yucia. OObIKHOBEHHBIE U

2 IeCATUYHbIE APOOH, MPOLIEHTHI, OECKOHEUHbIE 1
neproANYecKue Apodu

3 Apudmernueckue onepanuy ¢ pauoHAIbHBIMUA |
YHCIIAMHU, TIPE0OPa30BaHMsI YMCIOBBIX BBIPAKEHUH
[Tpumenenne apodeii 1 MPOIEHTOB TSI PELIEHHS

4 MPUKJIAAHBIX 33724 U3 PA3JIUYHBIX OTPACiel 3HAaHUN 1
Y peajbHOMN KU3HU

5 BxonHast koHTpOsbHAs paboTa 1 1

6 HencTBuTenbHble ynucna. PanimoHanbHbie U |
VpPpaLOHAIbHBIE YHUCIIA

7 Apudmerrueckue onepanyu ¢ 1eHCTBUTEIbHBIMH |
YUCJIAMHU
[TpubnmkéHHbIe BBIUNUCICHUS, TPaBUIIa

8 OKpPYIJICHUs], IPUKUAKA U OLICHKA PE3yJIbTaTa 1
BBIYUCJIEHUI

9 ToxnmecTBa U TOXKIECTBEHHbIE IPe0OPa30BaHUs 1

10 YpaBHeHUE, KOPEHb YPAaBHEHUS 1

11 HepaBeHCTBO, pelieHre HEpaBeHCTBA 1

12 Meton UHTEPBAJIOB 1




Pemenne HEJIbIX U I[pO6HO-paLII/IOHaJ'IbeIX

13 YPaBHEHUN U HEPABEHCTB
KonTponbHast pabora no Teme "MHoOKecTBa

14 PALMOHAJIBHBIX U AEUCTBUTEIbHBIX YUCEI.
PanmonanbHble ypaBHEHUs] U HEPaBEHCTB"

15 OyHkwst, crocoOb! 3aaanus GyHKIMH. B3aumao
oOpaTHbIe PyHKLIUU
I'padux Gynakum. O6nacTe onpeneneHus u

16 MHOXeCTBO 3HaueHn! ¢pyHkumnu. Hynmu ¢pynxumn.
IIpomeskyTKkHU 3HAKOMOCTOSTHCTBA

17 UéTHble 11 HeUETHBIE PYHKLIUU

18 Crenens c uenpiM nokasareneMm. CtanaaptHas
(dbopMa 3armmcu AeUCTBUTEIHHOTO YHCIIA
HUcnonp3oanne noaxonsiei Gopmsl 3amucu

19 JNEWCTBUTENIbHBIX YUCEN 1JIs1 PeLICHUS
MPaKTUYECKUX 33/1a4 U NPEACTaBIEHUS JaHHbIX

20 CrenenHast QyHKUHUS C HATYPAIbHBIM H LIEJIBIM
nokasaresnemM. E€ cBolicTBa u rpadux

21 Apudmernueckuii KOpeHb HATYPAJIBHON CTENEHH

22 Apudmernuecknii KOpeHb HATYPaIbHON CTENEHH

23 CaoiicTBa apupMeTHIECKOr0 KOPHS HATypPaIbHOM
CTeNeHU

24 CaoiicTBa apupMeTHIECKOr0 KOPHS HATypPaIbHOM
CTeNeHU

25 CaoiicTBa apupMeTHIECKOro KOPHS HaTypPaIbHOM
CTeNeHU

2% HeiicTBust ¢ apupMeTHUECKUMHI KOPHIMU N—OH

CTCIICHU




HeiicTBust ¢ apupMeTHUECKUMHI KOPHIMU N—OH

27
CTENEHU

28 HeiicTBust ¢ apupMeTHUECKUMHI KOPHIMU N—OH
CTENEHU

29 JeiicTBus ¢ apupMETHUECKUMHI KOPHIMU N—OH
CTENEHU

30 HeiicTBusi ¢ apupMETHUECKUMHI KOPHIMU N—OH
CTENEHU

31 Pemenne nppannoHanbHbIX YPAaBHEHUN U
HEPAaBEHCTB

1 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPaBEHCTB

13 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPaBEHCTB

34 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPaBEHCTB

35 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPaBEHCTB

36 CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU

37 CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU
KonTtponbHast pabora o Teme "Apudmerndecknii

38 KOpeHb n—0H cTeneHu. MppannoHanpHble
ypaBHEHUsI U HepaBeHCTBA"

39 CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa

40 CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa

A1 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOrO

apryMeHTa




ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOI0O

42 1
aprymMeHTa
TpuroHomerpuyeckasi OKPy>KHOCTb, ONPEAEICHNE
43 TPUTOHOMETPHUUECKHX (PYHKIUI YUCIIOBOTO 1
apryMeHTa
TpuroHomeTpuueckasi OKPy>KHOCTb, ONPEAEICHNE
44 TPUTOHOMETPHUUECKHX (PYHKIUI YHUCIIOBOTO 1
apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
47 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
48 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
49 [Ipeobpa3oBanne TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
50 [Ipeobpa3oBanne TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
51 [IpeobpasoBanne TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
52 [Ipeobpa3oBanne TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
53 [Ipeobpa3oBanre TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
54 Pemenre TpUroHOMETPUYECKUX YPABHEHU 1
55 Pemenre TpUroHOMETPUIECKUX YPAaBHEHU 1
56 Pemenne TpUroHOMETPUUECKUX YPABHEHUM 1
57 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN 1
58 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN 1
59 Pemenre TpUroHOMETPUYECKUX YPABHEHUN 1
60 KonTponpHast padora o teme "®@opmyJibl |
TPUTOHOMETpHUH. TpUroHOMEeTpUUEeCKHEe YpaBHEHUA"
61 INocnenosaTtenpbHOCTH, CIIOCOOBI 3aJaHNS |

MOCJIe0BATEIbHOCTE. MOHOTOHHBIE




MOCJICA0BATCIIBHOCTHU

Apudmernueckas 1 reOMETpHUIECKasi IPOTrPECCHH.

62 HcnonpzoBanue nporpeccuu st peleHus 1
peasbHBIX 3a7a4 MPUKJIAJHOIO XapakTepa
beckoHeuHO yObIBaroIasi reoMeTpuyecKast

63 nporpeccusi. Cymma 6eCKOHeUHO yObIBarOIeH 1
reOMETPUYECKON MPOrpeccun

64 DopMyia CIOKHBIX TPOLIEHTOB 1

65 KonTponbHast pabora o Teme |
"ITocnenoBarenabHOCTH"
O06001meHune, crucreMaTH3alMsl 3HAHUN 33 KypC

66 anreOpbl U HA4YaJl MATEMAaTUIeCKOro anamu3a 10 1
KJjlacca

67 Urorosas KOHTpOJbHAsA paboTa 1
O06001meHune, cucreMaTH3alMs 3HAHUN 33 Kype

68 anreOpbl U HA4YaJl MATEMAaTUYECKOro anamu3a 10 1
KJiacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabHbie padoTsl

Crenens ¢ palOHAJILHBIM ITOKA3aTCJIEM

CBolicTBa cTENIEHUA

[IpeoOpazoBanue BbIpaXKEHUH, COAEPIKAIINX
paluoHaJbHbIE CTETIEHU

[IpeoOpazoBanue BbIpaXKEHUH, COAEPIKAIINX
paluoHaJbHbIE CTETIEHU

BxonHast koHTpOsbHAs paboTta

IlokazaTenbHbIE YPaBHCHUA U HEPABCHCTBA

IlokazaTenbHbIE YPaBHCHUA U HEPABCHCTBA

IlokazaTenbHbIE YPaBHCHUA U HCPABCHCTBA

IlokazaTenbHbIE YPaBHCHUA U HCPABCHCTBA

IlokazaTenbHbIE YPaBHCHUA U HEPABCHCTBA

— = O [00 | 2| O\ | W

— | O

ITokazatenpHast QyHKIMS, €€ cBOIiCTBa U rpaduk

—_ | = | = | = | = | = | =

12

KonTponpHast pabora o teme "CreneHs ¢
pauuoHanbHBIM MoKaszateneM. [lokasarenabHas
¢ynkups. [TokasarenbHble ypaBHEHUS U
HepaBeHcTBa"

13

Jlorapudm uucna

14

JlecATHYHBIE U HATYpaJIbHbIE JOrapr(pMbl

15

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX
aorapudmsl

16

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX
aorapudmsl




[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX

17 1
Jorapudmsl

18 [IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX !
aorapugmsl

19 Jlorapudmuueckre ypaBHEHHs 1 HEPABEHCTBA 1

20 Jlorapudmuueckre ypaBHEHHs 1 HEPABEHCTBA 1

21 Jlorapudmuueckre ypaBHEHHs 1 HEPABEHCTBA 1

22 Jlorapudmuueckrie ypaBHEHHs 1 HEPABEHCTBA 1

23 Jlorapudmuueckast pyHKIM, €€ cBOicTBa U rpaduk 1
KonTponbHast padora no Teme: Jlorapudmudeckast

24 ¢bynkuus. Jlorapupmuieckue ypaBHEHUS U 1
HEPAaBEHCTBA.

25 TpuroHomerpudeckue GyHKLINH, UX CBOHCTBA U |
rpaduku

26 TpuroHomerpuieckue GyHKLINHU, UX CBOHCTBA U |
rpaduku

27 TpuroHomerpudeckne QyHKIUH, UX CBOHCTBA U |
rpaduku

23 TpuroHomerpuieckue GyHKLINHU, UX CBOHCTBA U )
rpaduku

29 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

33 HenpepsiBHble pyHKIMU 1

34 KonTponbHast pabora o Teme |

Tpuronomerpudeckue GyHKLIUU U UX




rpadukn. TpuroHoMeTpruecKre HepaBeHCTRa'

35 Metoa UHTEPBAJIOB AJ1s1 PELIEHUs] HEPABEHCTB 1

36 Metoa UHTEPBAJIOB AJ1s1 PELIEHUs] HEPABEHCTB 1

37 [IpousBonnas ¢pyHKIMU 1

38 [IpousBonnas ¢pyHKIMU 1

39 I'eomerpuueckuii 1 GU3NMUECKHIH CMBICT |
MIPOU3BOAHON

40 I'eomerpuueckuii 1 GU3NMUECKHIA CMBICT 1
MIPOU3BOAHON

41 IIponsBoaHbIE 3JIEMEHTAPHBIX (QYHKIHN 1

42 IIponsBoaHbIE 3JIEMEHTAPHBIX (QYHKIHN 1

43 IIponsBonHas cyMMBl, NPOU3BEACHUS, YACTHOTO !
byHKIUH

44 IIponsBonHas cyMMBl, IPOU3BEACHUS, YaCTHOIO |
byHKIUH

45 IIponsBonHas cyMMBl, NPOU3BEACHUS, YaCTHOTO |
byHKIUH

46 KonTponbHast padora no Teme Ilponssonnas 1

47 IIpumenenne npon3BOHON K HCCIEAOBAHUIO 1
($yHKUNH HA MOHOTOHHOCTD M 3KCTPEMYMBI

43 IIpumenenune Npon3BOHON K HCCIEAOBAHUIO 1
($yHKUNH HA MOHOTOHHOCTD M 3KCTPEMYMBI

49 IIpumenenune Npon3BOHON K HCCIEAOBAHUIO 1
($yHKUMH HAa MOHOTOHHOCTD M 3KCTPEMYMBI

50 Haxoxxnenne HanOopIero 1 HANMEHbIIETO |
3Ha4eHUs1 (YHKIIMH Ha OTPE3Ke

51 Haxoxxnenne HanOoubIero 1 HANMEHBIIETO 1




3Ha4eHUs1 QYHKIMH Ha OTPE3Ke

HaXO)KI[eHI/Ie HauOOJIBLIEr0 U HAUMEHBIIIErO

22 3Ha4eHUs1 QYHKIMH Ha OTPE3Ke

53 Haxoxxnenne HanOobIero 1 HANMEHBIIETO
3Ha4eHHs1 (PYHKIMH Ha OTPE3Ke

54 Haxoxxnenne HanOobIero 1 HANMEHBIIETO
3Ha4eHUs1 (YHKIMH Ha OTPE3Ke

55 HaxoxxneHne HanOobIero 1 HANMEHBIIETO
3Ha4eHUs1 (YHKIMH Ha OTPE3Ke
IIpumenenune Npon3BOHON AJIA HAXOXKICHUS

56 HAWTYYIIEero peeHus B MPUKIATHbIX 3aa4dax, A
oTpesesieHUs] CKOPOCTH IpoLiecca, 3alaHHOr0
dbopmy ot wiu rpapukoM

57 KonTtponpHast pabora no Teme "[Iponssonnas.
IIpumenenue npousBogHON"

58 ITepBooOpazHas. Tabmuia mepBOOOpa3HBIX

59 [TepBoobOpasnas. Tabmuia mepBOOOpa3HBIX

60 HHTerpan, reoMerpudeckuii 1 pU3MUECKUil CMBICT
UHTerpaja

61 HHTerpan, reoMeTpudeckuii 1 pU3MUECKU CMBICT
UHTerpaja

62 HHTerpan, reoMerpudeckuii 1 pU3MUECKU CMBICT
UHTerpaja

63 Brrancnenue naTErpana no ¢popmyie
Herorona—JleiibHnma

64 Brrancnenue uHTerpana no ¢popmyie
Herorona—JleiibHnma

65 Brrancnenue naTErpana no ¢popmyie




Herorona—Jleitbauna

Brraucnenue naTErpana no ¢popmyie

66 .
Hetorona—JleiiGHnna

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenne npukiagHbIX 3a4a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

70 Pemenne npukiagHbIX 3a/1a4 ¢ TOMOLIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUN
CucreMbl U COBOKYITHOCTH LIEJIbIX, PAllMOHANbHBIX,

71 HPPALMOHANIBHBIX, IOKA3ATENbHBIX,
JorapupMHUECKIX YPAaBHEHUH 1 HEPABEHCTB
CucreMbl U COBOKYITHOCTHU LIEJIbIX, PALlMOHAJbHBIX,

72 HPPALMOHAIIBHBIX, IOKA3ATENbHBIX,
JorapupMHUUECKIX YPaBHEHUH 1 HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIEJIbIX, PALlMOHANbHBIX,

73 HPPALMOHAIIBHBIX, IOKA3ATENbHBIX,
JorapupMHUECKIX YPaBHEHUH 1 HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIEJIbIX, PALlMOHAJbHBIX,

74 HPPALMOHAIIBHBIX, TOKA3ATENbHBIX,
JorapupMHUUECKIX YPaBHEHUH 1 HEPABEHCTB

75 Ucnonp3oBarne rpagukoB GyHKIHUHA 115 pELICHUS
YPaBHEHUN U CUCTEM

76 Ucnonp3oBarne rpagukoB GyHKIHUHA 1151 pELISHUS
YPaBHEHUN U CUCTEM
IIpumeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K

77 PELIEHNUIO MATEMATUYECKUX 3a7a4 U 3a1a4 U3

PA3JIMYHBIX O0JIACTEeH HAYKU U PeabHON JKU3HU




KonTponbHast pabora no Teme "UHTerpan u ero

78 npuMeHeHus. Cuctembl ypaBHEHU"

9 HatypanbHble 1 Lienble Yrcia B 3aa4ax 13
peanbHOMN JKU3HU

%0 HatypanbHble 1 Lienble Yrcia B 3aa4ax u3
peanbHOMN JKU3HU

81 HatypanbHble 1 Lienble Yrcia B 3aa4ax u3
peanbHOMN KU3HU

82 IIpusHaky neNMMOCTH LIEIbIX YUCEN

83 IIpusHaky AeNMMOCTH LIEJIBIX YUCEN

84 IIpusHaku neNMMOCTH LIEIBIX YUCEN

%5 IToBropenue, obodIeHNE, CUCTEMATH3ALUS 3HAHUH.
YpaBHeHus

26 [ToBropenue, obodLIeHNE, CUCTEMATH3ALUS 3HAHUH.
YpaBHeHus

%7 [ToBropenue, obodLIeHNE, CUCTEMATH3ALUS 3HAHUH.
YpaBHeHus

28 IToBropenue, obodIeHNE, CHCTEMATH3ALMS 3HAHHUHA.
YpaBHeHus

%9 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH.
YpaBHeHus

90 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH.
YpaBHeHus

o1 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHHUH.
Hepasencrsa

9 [ToBropenue, oboduieHNe, CUCTEMAaTH3aLNs] 3HAHUH.

Hepasencrsa




[TosTopenue, 0b6obIEeHNE,

CUCTEMAaTH3ALU 3HAHUM.

93 1
Hepasencrsa

o4 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH. !
Hepasencrsa

05 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH. !
Cucrembl ypaBHeHUN

96 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH. !
Cucrembl ypaBHeHUN

97 [ToBropenue, oboduIeHNE, CUCTEMATH3ALUS 3HAHUH. !
DyHKIIMU

08 IToBropenue, obodIeHNE, CUCTEMATH3ALUS 3HAHUH. |
DyHKIMU

99 Urorosas KoHTpOJbHASA paboTa 1

100 Urorosas KOHTpOJbHAsA paboTa 1
O06001meHune, cucreMaTH3alMs 3HAHUN 33 Kype

101 anreOpsl M HaYaJI MaTeMaTu4eckoro aHanmmsa 10-11 1
KJIaCCOB
O06o001meHune, cucreMaTH3alMs 3HAHUN 33 Kype

102 anreOpsl M HaYaJI MaTeMaTu4eckoro aHanmsa 10-11 1
KJIaCCOB

OBIIEE KOJIMYECTBO YHACOB I10 [TPOIT'PAMME 102
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COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, TJIOCKOCTB,
npOCTpaHCTBO. [lOHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHele W CKpeluBaronecs npsmele. [lapajuensHOCTh NpAMBIX U
IUIOCKOCTEW B MNPOCTPAHCTBE. MApaJUICIbHBIE TMPSAMBIE B  IPOCTPAHCTBE,
[AapajuIeIbBHOCTE TPEX MPAMBIX; MapPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTIIBI C
COHANPaBIEHHBIMA CTOPOHAMHM, Yroid MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamiennbHOCTE TUTIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
NapaJUICTBHBIX  TUIOCKOCTEH. [lpocTeifiime mpocTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPa3Ip, KyO, NapajiesICnue; MOCTPOCHUE CCUEHHIA.

[leprieHAUKYIAAPHOCTE TPAMOIN M TIOCKOCTH: MEPIEHIUKYJIAPHBIE NTPAMBIE B
[POCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAUKYJISIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJI MEKAY NMPIMOM U
IUIOCKOCTBIO;,  JIBYTPAHHBI  yroj, JWHEHHBIA yroJ  ABYTPAHHOrO  VIJia.
IleprieHAUKYIAP M HAKIIOHHBIE. PACCTOSHHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
IleprieHAUKYIAPHOCTE  NJIOCKOCTENW: MPHU3HAK  MEPHEHAMKYJSIPHOCTH — JABYX
IUIOCKOCTEN. Teopema 0 TPEX MepIEeHINKYIIsIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIIBIE
W HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTrorpasHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBaHUS MPU3MBL, MpsMas W HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, [PAMOYTOJIbHBII
napajuieJienunen U ero cpoicra. Ilupamupa: n-yronpHas nupaMmuzga, rpaHd U
OCHOBaHUE MUPaMUbl;, OOKOBAs M MOJIHAS MOBEPXHOCTh MAPAMUIBI, TPABUIIbHAS U
yCEU€HHAs MHUpPaMUA. OJIEMEHTBl TOpU3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA TMpaAMHA;, MpPaBUJIbHAs TPEYroJibHAs MNUpaMUAa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHne O MNpaBUIBHBIX MHOTOIPAHHUKAX: OKTAaX.p,
noaeKasap v uxocasxap. CeyeHust NpU3Mbl U IUPAMUAIBI.

CuMMeTpUs. B NPOCTPAHCTBE. CHUMMETPHS OTHOCHUTEINBHO TOYKH, MPSAMOW,
IUVIOCKOCTA.  OJIEMEHTBl CUMMETPHUM B NHPAMHAAAX, NaPALICICIMIEAAX,
[IPABUAJIBHBIX MHOTOTPAHHUKAX.



BblunicieHue 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, AWMArOHAIM, YIIBL.
[Tnomaae OOKOBOH NOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIOMIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH NPSAMOA NPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MPABWIBHOM MUPAMHUIBL,
TeopeMa O IUIomaAu yceuéHHOH mnupamunbl. [loHstue 00 00béEMe. OOBEM
NUPaMUbl, TPU3MBI.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOMIAASIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuyeckas MOBEPXHOCT, oOpazyromme LWJIHHIPHYECKOM
MOBEPXHOCTH, OCh I[WIMHAPUYECKON MOBEPXHOCTH. [[WIMHADP: OCHOBaHHUS W
OOKOBasi MOBEPXHOCTh, OOpasyrwolas W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

KoHundeckass moBepxXHOCTh, 00pa3yrolne KOHWYECKOH MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3zyromas
U OCh, IUIOMAAr OOKOBOM M TOJHON TOBEPXHOCTH. YCECUEHHBIH KOHYC:
00pa3yroIIKe U BBICOTA, OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AAAMETP, IJIOMIAIb MOBEPXHOCTU C(REpHI.
BzaumHoe pacnionoxenne chepsl U MIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe;
I0WAabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIUIMHIpA U KOHYCA.

KoMmOuHanum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
ONMHUCAHHBIA OKOJIO c(ephl, cdepa, BNUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

[Tonsitue 06 00BEME. OCHOBHBIE CBOICTBA 00BEMOB TeN. TeopeMa 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 Heé. OO0bEM LWIMHAPA,
koHyca. O0OBEM mapa U Mmioaab cepsi.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss mwMHApA (MAPAUIETBHO M TNEPHEHAUKYJSIPHO OCH), CEUCHUs
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOJAIIECE YEPE3 BEPLUIMHY), CCUCHUS
mapa.

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpPA HA YMCIIO0. Pa3noskeHne BEKTOPA MO TPEM HEKOMITIAHAPHBIM
BekTopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX — C
NPUMEHEHUEM TPaBWJI JACUCTBUH ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamnarel BekTopa. llpocteiimme 3amaun B
KOOpAMHATax. YTojl MexaAy BekTopamu. CKalsspHOE MPOW3BEACHHE BEKTOPOB.
BelunciieHue yriioB Mexay NpsMbIMA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3a1au.



IHJTAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMmbl  y4eOHOTrO MpeaMera
«MaremaTrhKa» XapakTePU3yrTCS:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUAIOMIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOrOo OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEAyp TPaKIAHCKOTo oOmecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKON MATEMATUKH, IEHHOCTHBIM OTHOLICHUEM K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUYECKOMN LIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IMOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHCHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

JCTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHIO YMEHHSI MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 3I0pOBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOLICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHATHSIX CHOPTUBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTHU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKCHUSIMHU, YMEHHEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacCTHIO B PEIICHUH MPAKTUUYECKUX 3aa4 MATEeMaTHUECKOM HAMTPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

c(hOPMUPOBAHHOCTBHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLIMATTbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpUCHTalMEl Ha NMPUMEHEHME MaTeMaTMUECKUX 3HAHWM JUIs pelieHUs 3a7ad B
o0nacTi OKpyKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIIEACTBH ISl OKPY>KaOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM MW  OOMICCTBCHHOW MPAKTUKWA, TMOHUMAHHEM
MaTeMaTHUeCKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAUMMOCTHM Ui PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIIIECTBIIATE MPOSKTHYID M HUCCIICI0BATEIBLCKYIO AEATEIbHOCTD
WHAMBUAYaAIbHO U B TPYTITIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MpEAMETa
«MaremaTukay XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
RO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMBUSMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOujeco — Mupd,  NpUMEHeHue  J102U4eCKUXx,
UCCIE00BAMENbCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXKAy NOHATUSIMHA, (POPMYIHPOBATH
ONpEACTICHUS] NOHITHN, yCTAHABIMBATh CYLICCTBCHHBIA  MPH3HAK
KJacCU(UKaluM, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHMSIX;



npejiaratb  KPpUTEPUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIFOUYCHUH 110 aHAJIOTHH,

e MPOBOAWTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHHUNA (NTPSAMBIE W OT TPOTUBHOIO), BEICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI,

e BbIOMpaTh crmoco0 pemeHus y4yeOHOH 3aaud (CpPaBHMBATH HECKOJIBKO
BAPHAHTOB pEUICHHs, BbIOMpark HauOoJee MNOAXOAAMMA C  YUYETOM
CaMOCTOSITENTBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebckue aeiicTBUs:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(OopMyMPOBaTh BOMPOCHI, (PUKCUPYIOLIME MPOTUBOPEUME, MPOOIEMY,
YCTAHABIMBATh MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULINI0, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIi SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBISBICHUIO 3aBUCHMOCTEH MEXIY
O00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSITENILHO (POPMYIMPOBATH OOOOIICHNST M BBIBOJIBI IO PE3YJIHTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

e MPOTHO3MPOBATh BO3MOXHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUTATh
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

e BBIABIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H;

e BbIOMpaTh MHQPOPMALIMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABICHUS,

e CTPYKTYypUpOBaTh MH(OPMALHKIO, IPEACTABIIATH €€ B PANIAYHBIX (PopMax,
WLTIOCTPUPOBATH TPaUUECKH,

e OILICHHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0Oecnedusarom

ChOPMUPOBAHHOCIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

O01menne:



BOCIIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU UM LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PECHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 33Ja4H, KOMMEHTHUPOBATH MOJTYUYCHHBIN PE3YNbTAT;

B X071 00CYKICHHS 3a/1aBaTh BOIIPOCHI O CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPYKMBAaTh Pa3M4yMe W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opmMe GOpMYyTUPOBATH PA3HOIIIACKS, CBOH BO3PAKCHHUS,
OPEICTABNISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHMMATh W WCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUM YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBbHOCTH, IUJIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 00001aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
Y4acTBOBATh B TPYMIIOBBIX (popMax padoThl (00CYkACHUS, OOMEH MHEHUIA,
«MO3TOBBIE WITYPMBD» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPAVMHHUPOBaTh CBOWM JECHCTBUS C JPYTMMH WICHAMH KOMAaH/bL,
OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusarom

Gopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITH IJ1aH, AITOPUTM PELICHUS 331a49H, BBIOMPATh CIIOCO0 PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUI C YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak OCO3HAHWS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHoco0aMu  CaMOMPOBEPKHM, CAMOKOHTPOJIS —Mpoiecca M
pe3yabTara peuIeHUus MaTeEMaTUYECKOM 3a/1a4u,

OPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1a4d, BHOCHTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATh COOTBETCTBUE PE3YJIbTaTa IEIM W YCIOBHSIM, OOBICHATH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIKCHHS PE3YJIBTATOB ACATEIBLHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBarh MOHITHSIMH: TOYKA, PAMAs, MITOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 33a4.

OnepupoBaTh MOHATUSAMU: MAPAIIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMMHOE PACIOIIOKEHHE TPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JABYTPAHHBIA yroJl, TPAHW JABYTPAHHOTO VI,
peOpo OBYTrPaHHOIO yria, JIMHEHHBIA yroJl JBYIPAHHOTO YIJIA, FpaaycHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSMH:. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPaBUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MHApamMUAQ;, NpHU3MA,
OPSIMOYTOJIBHBIN MapaJIeNIenune, Ky0).

Knaccupuuupoare ~ MHOTOIPDaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(UKaUUK (BBIMYKIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUIIBHBIC
MHOTOTPaHHUKH; MPSMBIE U HAKIIOHHBIE MPU3MBbI, MAPAIICIICTIATIEBI ).

OnepupoBaTh MOHIATHIMH: CEKyLIasl INTOCKOCTh, CEYEHUE MHOTOTPAHHHKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHM, UCITOJIb3YSI METOJT CIIEIOB.

CTpouTh CE€UeHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB, BBINOJHAThH
(BBIHOCHBIE) TJIOCKME YEPTEKH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHJ
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMUMH 1O 0OpasnaM Win
QIrOpPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTAHJAPTHBIX MATEMATHYECKUX 337144 HA BBIYMCIICHUE PACCTOSHUI MEXKIY IBYMS
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJMYMH 1O 0OpasnaM Win
QIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTAHJAPTHBIX ~MAaTEMAaTMYEeCKMX 3aJad HAa  BBIYMCICHUE YIJIOB  MEXAY
CKPEIIMBAOIIMMUCS NPSIMBIMH, MEXIY TMNPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPHU3Ma,
NUPaMHAJA) € MPUMEHEHUEM (QOPMYJ, BBIYMCIATH COOTHOLIEHWS MEXKIY
IIOMIAIIMU TOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSMH. CUMMETPHS B TNPOCTPAHCTBE, LEHTP, OCb M
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HMH(POPMALMIO O
NPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (UTypax, NPEACTABICHHYIO HA YEPTEXKAX U
PHCYHKAX.

[TpuMeHITE TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO [IArOB PEIIEHUS, €CIIA YCIOBHAS TPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

[IpuMeHsT  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W BIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpyBOIMTE MPUMEPBI MATEMATUUYECCKUX 3aKOHOMEPHOCTEH B NPUPOIE W
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE. AHAJIM3UPOBATH PEATIbHBIC
CUTyaMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyalMd Ha S3BIKE TEOMETPUM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TEOMETPUUECKUX MTOHATHI W TEOPEM, armapara anreOpsl; pelarh
NPAKTUYECKUAE 33/1a4H, CBSI3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJTMYNH.

11 KVIACC

OnepupoBarh MOHITUSMHU. UJIMHAPUYECKAs MOBEPXHOCTb, OOpa3yIOLIMe
WIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3ytolme KOHMUECKOH MOBEPXHOCTH, KOHYC; cpeprueckas moBEPXHOCTb.

PacnoznaBate Tena BpameHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BPALLECHUSI.

KiaccuguuupoBars B3aMMHOE PacloJIOKEHHUE CPEPhI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; LIApOBO# CIOH, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

Bbruncnare  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH  TEJl  BpallCHUS,
reOMETPUUECKUX TEJI C MPUMEHEHUEM (POPMYJL

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHUMK, BIMCAHHBIHA B cdepy W
OMUCaHHbIM okono cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WJIH TEJIO
BPALLCHMSI.

BbIUMcisITh COOTHOICHUS MEXKIY TUIOMIAJSIMU MOBEPXHOCTEH M 00BbEMaMu
MOJOOHBIX TEJL.



H3o6paxkate u3ydaemble (UIYpbl OT PYKH M C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIE) MITOCKUE YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y;, CTPOUTH CEUCHHUS TEJI BPALLICHUS.

W3Bnekarb, HMHTEPOPETUPOBATH W MPeoOpa3oBBIBATh HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CHOJKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOPA HA YMCIIO, OOBACHATh, KAKUMHU CBOWCTBAMU OHH 00JIQIAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeIENUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroid MEXKIY
BEKTOPaMH, CKIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTh cyMMY BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJIApHOEC TMPOM3BEACHUE, PACKIAABIBATH BEKTOP MO JIBYM
HEKOJUIIMHEAPHBIM BEKTOPaM.

3anaBarh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECCKUX
3a7a4, NPEANoararoliX HECKOJIBKO [IaroB PELICHNs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHbl B SIBHOH (hopMme.

Pewrare npocreiiire reoMeTprYeCcKUe 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPIUHATHOTO METOA.

Pemrare 3amayn Ha JOKAa3areibCTBO MAaTEMAaTHYECKMX OTHOILICHWH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
WU3BECTHBIE METO/IbI IPU PELLIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a1ay.

[IpuMeHsATs mpocCTENIIMEe MOPOrpaMMHBIE  CPEICTBA M BJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACIIO3HABATE NIPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyallud W TPUMEHATh HU3YYCHHBIC NOHATHUS B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIE
CUTyalldd Ha sA3BIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIHA C
MCIOJIb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, armapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



~N o o1 b

TEMATUYECKOE INMNJ1AHNPOBAHNE

10 KJTACC
Konun4yectBo 4acos
Ne HanmeHOoBaHWe pa3genos 1 Tem ONeKTPOHHbIE (LN POBLIE)
KOHTpO/ibHbIE
n/n nporpammbl Bcero o6pasoBaTeNibHble pecypchbl
paboThl
BBefeHne B CTepeoMeTpuUto 10 1 biiu8://re8b.edn.ru/8mblecl;/17/10/
MpaMble M NIOCKOCTW B NPOCTPAHCTBE. .
. 12 1 biu8://re8b.e4n.rn/8ublecl/17/10/
MapannenbHOCTb NPAMbIX U MAOCKOCTEW
MepneHAUKYNAPHOCTb NPAMBIX U .
. 12 bit08://re8b.e4n.rn/8nblecl/17/10/
NaoCKOCTEW
Y bl MeXay npaMbIiMU U NOCKOCTAMM 10 1 biiu8://re8b.e4n.ru/8ublec!/17/10/
MHOrorpaHHuKu 11 1 bii08://re8b.e4n.rn/8nblec1/17/10/
O6bEMbI MHOTOTPAHHWKOB 9 1 biiu8://re8b.e4n.ru/8ublec!/17/10/
MoBTOpEHME: CEYEHMNSA, PACCTOSSHUS W YT bl 4 1 bii08://re8b.e4n.rn/8nblec1/17/10/

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME 68 6


https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KNNACC

HanmeHoBaHue pa3gesioB U Tem
Ne n/n
nporpammel

Tena BpaweHus

O6béMbl Ten

BeKTOpbl 1 KOOPAWUHATHLI B MPOCTPaHCTBE
MoeTOpeHue, o6ob6LLeHNeE,

cuncrematmsaynsa 3HaHWUI

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME

KonnyecTtBo 4yacoB

Bcero

12

10

34

KOHTpO/bHbIE

paboThl

ONeKTPOHHbIe (LN pPOBLIE)
o6pasoBaTesibHble pecypchbl

biu8://re8b.e4n.rn/8ublecl;/17/11/
bino8://re8b.e4n.rn/8nblecl/17/11/
biu8://re8b.e4n.rn/8ublecl/17/11/

biu8://re8b.e4un.rn/8ublecl/17/11/


https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabsHbie padoTbl

OCHOBHBIE TIOHATHS CTEPEOMETPUHN: TOUKA, MPsSIMa,
IUIOCKOCTB, POCTpaHCTBO. IlpaBuna n3obpaxkenns
Ha PUCYHKax: N300pakeHHs INIOCKOCTEH,
NapajvIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHbBI
OTpe3ka

IlonsTHs: NEPECCKArOIUECs IIIOCKOCTH,
NEPECCKAIMUECA MPAMaAA U IJIOCKOCTDb

IlonsTHs: NEPECCKArOIUECs IIIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH, H300paskeHue
MHOTOIPaHHHUKOB Ha PUCYHKAaxX, HA MPOEKLIUOHHBIX
4epTeKax

BxonHast koHTpOsbHAs paboTta

HavanbHble cBenenns o kyde U mupamuze, ux
pa3BépTKHU U Mozenu. CedeHnuss MHOTOIPaHHUKOB

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUHU U
CJIECTBUS U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPHUU. AKCUOMBI CTEPEOMETPUU U




CJICACTBUA U3 HUX

[TonsiTne 06 akCHOMAaTUYECKOM ITOCTPOCHUHU

10 CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
BsaumHoe pacrnosnoxeHue NpsIMbIX B IPOCTPAHCTBE:

11 MePECEeKAOLINECs], TapaJlIeIbHbIE U
CKpEeILUBAIOLIHECs IPSIMblEe
ITapannenbHOCTb NPSMBIX U IJIOCKOCTEH B

12 MIPOCTPAHCTBE: MapajlIeNIbHbIE NIPSIMBIE B
MIPOCTPAHCTBE; NapauIeIbHOCTb TPEX MPSIMbIX
ITapannenbHOCTb NPSMBIX U IJIOCKOCTEH B

13 npoctpaHcTse: [lapannenbHOCTh NPsIMO U
MJIOCKOCTH

14 YInbI ¢ COHANPaBJIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

16 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

17 ITapannenbHOCTh INIOCKOCTEN: NapajuleIbHbIE
MJIOCKOCTH

18 CaoiicTBa napauIeIbHBIX TUIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
TUTOCKOCTH: TETPa’Ap, KyO, mapajienenunen

20 IToctpoenue ceuenunii

21 IToctpoenue ceuenuii
KonTponpHas padora mo teme "[Ipsimbie u

22 TJIOCKOCTH B mpocTpaHcTBe. [lapanneapbHoCcThb
NpPSIMBIX U IJIOCKOCTEH"

23 IlepnieHnUKyYIPHOCTD NPAMON U MIOCKOCTH:

NEPNEeHAUKYJIAPHBIE IPSIMbIE B IPOCTPAHCTBE




HpﬂMbIe napajjiCJIbHbIC U IEPICHAUKYJIAPHBIC K

24
MJIOCKOCTH

25 IIpsimble napannenbHble U NEPIEHAUKYISIPHBIE K
MJIOCKOCTH

26 IIpusnak nepneHauKyIAPHOCTH MPSIMON U
MJIOCKOCTH

27 IIpusnak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

28 TeopemMa 0 npsAMON NEePNEHAUKYISIPHON MIIOCKOCTH

29 TeopemMa 0 npsAMON NEePNEHAUKYISIPHON MIIOCKOCTH

30 Teopema 0 npsAMON NEePNEHAUKYISIPHON MIIOCKOCTH
IlepnieHaUKYISP U HAKJIOHHBIE. PACCTOSHUE OT

31 TOYKH 10 IUIOCKOCTH, PaCCTOsIHUE OT MPSIMOM 10
MJIOCKOCTH
IlepnieHaUKYISp U HAKJIOHHBIE. PACCTOSHUE OT

32 TOYKH 10 IUIOCKOCTH, PaCCTOsIHUE OT MPSIMOM 110
MJIOCKOCTH
IlepnieHaUKYISp U HAKJIOHHBIE. PACCTOSHUE OT

33 TOYKH 10 IUIOCKOCTH, PaCCTOsIHUE OT MPSIMOM 110
MJIOCKOCTH
IlepnieHaUKYISAp U HAKJIOHHBIE. PACCTOSHUE OT

34 TOYKH 10 IUIOCKOCTH, PaCCTOsIHUE OT MPSIMOM 10
MJIOCKOCTH

35 YTInbl B IPOCTPAHCTBE: YrOJl MEXAY MPSIMON U
MJIOCKOCTBEO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yroj ABYTPAHHOIO
yria

37 JIByrpaHHBIN yroJl, TMHENHBIN yroji ABYTPAHHOTO




yria

IlepneHAUKYIAPHOCTD MIOCKOCTEN: NPU3HAK

38 NEPNEeHAUKYJIAPHOCTH IBYX IUIOCKOCTEN

39 IlepnieHnUKYIAPHOCTD MIIOCKOCTEMN: PU3HAK
NEPNEeHAUKYJIAPHOCTH IBYX IIOCKOCTEN

40 IlepnieHnUKYIAPHOCTD MIIOCKOCTEMN: PU3HAK
NEPNEeHAUKYJIAPHOCTH ABYX IIOCKOCTEN

41 Teopema 0 Tpéx nepneHAuKyJIsApax

42 Teopema 0 Tpéx nepneHAuKyJIsApax

43 Teopema 0 Tpéx nepHeHANKyJIsApax
KonTponpHast padora mo temam

44 "IlepnieHAUKYNIAPHOCTD MPSIMBIX U MJIOCKOCTEN" 1
"VTriael Mexny NpsSMbIMH U IIJIOCKOCTSAMU"
IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOT'OIPaHHMKA, BBIMYKJIbIE U HEBBIMYKJIbIE
MHOTOIPaHHUKH, Pa3BEPTKa MHOTOIPaHHUKA
IIpusma: n-yronapHas mIpu3Ma; rpaHd U OCHOBAHUS

46 NPU3MBIL, TIPsIMasi ¥ HAKJIOHHAS IPU3MBL;, OOKOBas U
MOJIHAsA MOBEPXHOCTh MPU3MBI

47 ITapannenenunen, npsiMOyroJbHbIN
napauIeJIenuIe]] U €ro CBOMCTBA
IIupamuna: n-yronbHast nMpaMuaa, rpaHy v

43 OCHOBaHUE MUPAMHUIBL, OOKOBAs M MOJTHAS
MOBEPXHOCTb MUPaMUALL, IPABUIIbHASL U yCEUEHHAS
nupamuaa
IIpaBuyibHBIE MHOTOIPaHHUKU: MTOHATHE

49 MIPaBUJIbHOTO MHOTOI'PAHHUKA, IIPABUJIbHAS IIPU3MaA

U npaBUJibHAaA IUpaMua, rpaBuUjibHasA TPEYroJibHasd




MUpaMuIa U MPaBUJIBHBIN TeTpasap; Kyo

HpeI[CTaBJ'IeHI/Ie O IMpaBUJIBHBIX MHOT'OI'PaHHUKAX:

20 OKTa3Jp, JOJAEKa’Ap U UKOCABP. !
CumMeTpusi B IPOCTPAHCTBE. CUMMETPHS
51 OTHOCHUTEJIHO TOUKH, MPSIMOM, MJIOCKOCTH. !
DJleMEeHTbl CHMMETPUHU B TUPaMUJAx,
napajuieNienunenax, NpaBUIbHbIX MHOTOTpPaHHUKAX
5 Bruncienne 371eMeHTOB MHOTOTPAHHHUKOB: PEOpa, !
JVaroHau, YIJibl
ITnomans OOKOBOH MOBEPXHOCTH U IOJHOM
53 MOBEPXHOCTHU MPSAMOHN MPU3MBI, IIOIIAb !
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTU
MPsIMOM MPU3MBI
[Tnomans OOKOBOH MOBEPXHOCTH U MIOBEPXHOCTH
54 MPABUJIBHON MUPaMUJIbI, TEOpEMA O IIIOLATN 1
OOKOBOI TOBEPXHOCTH YCEUEHHOH MUPAMUIBI
55 KonTponpHast pabora no Teme "MHOrorpaHHuKn" 1
56 [onsitne 06 0O6véMe 1
57 O0OBbéM TupaMubI 1
58 OOBbéM TUpaMuIbI 1
59 OOBbéM TUpaMuUIbI 1
60 OOBbéM TUpaMuUIbI 1
61 O06BéM npu3MbI 1
62 O06BEéM npu3MbI 1
63 O06BEéM npu3MbI 1
64 KonTponpHast pabota no Teme "OO0bEMBI !

MHOTOTPaHHUKOB"




65
ITocTpoeHue ceveHnii B MHOTOIPaHHUKE

[TosTopenue, 0600IIeHNE CUCTeMATU3AIIHS 3SHAHHA.

66 Brrucnenue paccTosHUN: MeXIy ABYMsI TOUKAMU,
OT TOYKHU 10 NPSIMOM, OT TOYKHU A0 INIOCKOCTH,

MEXKIY CKPELIUBAIOIIUMUCS IPSIMBIMU

[TosTopenue, 0600IIeHNE CUCTeMATU3AIIHS 3SHAHHA.

67 Hrorosast koHTpOsbHAS paboTa

68 Bruucnenue yrios: MeXAy CKPELIUBAOIIMMUCS
MPSIMBIMH, MEXKy NPAMON U IJIOCKOCTBIO,

IBYTPAHHBIX YIJIOB, YIJIOB MEXNY MJIOCKOCTSIMU

[TosTopenue, 0600IIeHNEe CUCTeMAaTU3AIIHS 3SHAHHIA.

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabHbie padoTsl

Cdepa u map: HeHTp, paguyc, AHaMeTp; IJIOMAnb
MOBEPXHOCTH chepsl

BzanmHoe pacnionoskenue cepbl U MIOCKOCTH;
KacaTeJbHast IUIOCKOCTD K cdepe; momanb cepsl

NzoOpakenue cepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

HumHapudeckast HOBEPXHOCTh, 0Opa3yromme
LUIUHAPUYECKON TOBEPXHOCTH, OCh
LUIUHAPUYECKON MOBEPXHOCTU

Humuaap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTD,
oOpa3yroIasi ¥ 0Ch; IJIOMAAb OOKOBOU U TIOJTHOM
[IOBEPXHOCTHU

UzobpakeHne LuIMHIpa HA TNIOCKOCTH. Pa3BépTka
uuHapa. CedeHus UIHHAPA (TUIOCKOCTHIO,
napasyieIbHON WK TIEPTIIEHIUKYJISIPHON OCH
LWIHHIPA)

Konnueckast moBepxHOCTb, 00pasyomIye
KOHHYECKON NMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKON NOBEPXHOCTU

Konyc: ocHoBanue u Bepinna, o0pasyromas 1 ocb,
IoIaib OOKOBOM U TMOJIHOM MOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yroLIne U BBICOTA,
OCHOBaHMS 1 DOKOBast MOBEPXHOCTDH

10

H3o0paskeHue KOHyCa Ha MIOCKOCTH. Pa3BépTKa




konyca. CedeHust KOHyca (IIOCKOCTBIO,
napauleIbHONH OCHOBAHMUIO, U MJIOCKOCTBIO,
NPOXOZsIIeH Yepe3 BEPIINHY)

11 KomOuHarwst Ten BpaieHnst 1 MHOTOIPaHHUKOB

12 MHororpaHHuK, ONMMCaHHBINA OKOJIO cepsr; chepa,
BIIMCAHHAsl B MHOIOTPaHHUK UJIU B TEJIO BpallleHUs

13 [onsitne 06 06béme. OCHOBHBIE CBOWCTBA OOBEMOB
Tel

14 O0BéM uIMHIPA, KOHYCa

15 O0béMm mapa u mwiomaab chepol
[TonoGubie Tena B mpocTpancTse. COOTHOIIEHUS

16 MEXAY TUIOLIAISIMU TIOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX TeJN

17 KonTponpHast pabora no Temam "Tena Bpatenus” u
"Ob6bembl TeT"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CnokeHne 1 BBIMUTAHUE BEKTOPOB

20 YMHOK€HUE BEKTOpa Ha YUCJIIO

21 PasnoxxeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTOpaM. IIpasuno napannenenunena

2 Pewenue 3anauy, CBSI3aHHBIX C IPUMEHEHUEM
MpaBUJ JEUCTBUI C BEKTOPaAMHU
IIpsiMoyroJipbHasi cucTreMa KOOpAUHAT B

23 npoctpaHcTBe. Koopaunate! Bekropa. IIpocreimue
3a/1a4i B KOOpAUHATAaX

4 VYron mexxay Bektopamu. CkaisipHOe POU3BEieHNE

BEKTOPOB




Bruucnenue yrios Mexay NpsiMbIMU U

25 1
TUTOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIN METO PU PELIECHUH |
reOMETPUUYECKHUX 3a7a4

27 KontponpHas pabota o Teme "BekTopsl u |
KOOpAMHATHI B IPOCTpaHCTBe"
ITosTopenue, 0600IIEeHNE U CHCTEMaTH3ALUS

28 3HaHuH. OCHOBHBIE GUTYPBI, (AKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUHU
[TosTOpenue, 0600IIeHNE U CHCTEMaTH3ALUS

29 3HaHuH. OCHOBHBIE QUTYPBI, (AKTBI, TEOPEMBI 1
Kypca IJIaHUMETPUU
ITosTopenue, 0b600IIeHNE U CHCTEMaTH3ALUS

30 3HAHUH. 3a1a4y TUIAHUMETPHUH U METOIbI UX 1
peLeHus
[TosTopenue, 00600IIEeHNE U CHCTEMaTH3ALNS

31 3HAHUH. 3a1a4y TUTAHUMETPHUHI U METOIBI UX 1
peLeHus
ITosTopenue, 00600IIEeHNE U CHCTeMaTH3ALUS

32 3HaHuH. OCHOBHBIE QUTYPBI, (AKTHI, TEOPEMBI 1
Kypca CTepeoOMeTpHUU

33 Urorosast KOHTpOJbHAsA paboTa 1

34 ITosTopenue, 00600IIEeHNE U CHCTEMaTH3ALIUS !

3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBneHre AaHHBIX C TOMOLIBEO Tadmul u auarpamm. Cpeasee
apumMeTnyeckoe, MeauaHa, HauOONbIIEE M HAWMEHBLIEE 3HAYCHUWS, pa3Max,
JUCTIEPCHUS U CTAHAAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB.

CnyyaifHble SKCTIEPUMEHTHI (OTIBITHI) U CITyYaiHBIE COOBITHS. DJIEMEHTAPHBIE
coObITHST (MCXO/bI). BEpPOSATHOCTh CIyd4alHOrO COOBITHS. BIM30CTh 4acTOTHI W
BEPOATHOCTH  coObITMH.  CnywaiiHele  ONBITBI € PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU  COOBITHSIMHA.  BeposSTHOCTM  COOBITMH B OMBITaX €
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepaiyiv HaJ COOBITUSIMU: MEPECCUYEHUE, OOBEAMHEHUE, TPOTUBOIOJIOKHBIC
coObITus. JlmarpamMmsel Ditnepa. @opMylia CIOXKEHHS BEPOSATHOCTEH.

YcnoBHass BEPOATHOCTh. YMHOXKEHHUE BEPOATHOCTEHN. [lepeBo ciryyailHOro
3KcrepuMenTa. GopmyIa MOMHONH BEPOATHOCTH. He3aBUCHMBIE COOBITHS.

KomOunaropaoe npaBuiio ymHokeHus. [lepectanoBku U (akropuan. Yucno
couetanuid. Tpeyronbauk [lackans. ®opmyna Gunoma HeroToHa.

BuHapHbIi ciy4aiiHbIil ONBIT (MCIIBITAHKE ), YCNEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HMCIBITAHMHA 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAaHUI bepHyIum.

Cnyuaiinas BenuwumHa.  PacrnipenenieHue  BepoATHOCTEH.  [lmarpamma
pacnpenencHus. lIpuMepsl pacnpencneHnii, B TOM YHUCIE, T€OMETPUYECKOE M
OMHOMUAIIBHOE.

11 KVIACC

UKCIIOBBIE  XAPAKTEPUCTHKM  CIYYaWHBIX  BEIMYHMH. MATEMAaTUYECKOE
OKMJAHWE, JUCIEPCUsT W CTAaHAAPTHOE OTKJIOHEHME. [Ipumepsl NpUMEHEHH
MAaTEMaTUYECKOr0 OKAJIAHWs, B TOM YHUCIE B 33/1a4aX W3 MOBCEIHEBHON >KU3HU.
MaremaTHuecKkoe 0KMIaHue OMHAPHOHM CiaydyailHOW BenMuYMHBL. MaremaTtudeckoe
OKMJAHUE CYMMBI CIIYYaMHBIX BEJIMYMH. MareMarnuyeckoe OXKUJAHUE U
JUCTIEPCHUS TEOMETPUUYECKOTO U OMHOMUAIIBHOTO PACTIPEACTICHHIA.

3aKkoH OOJBIIMX YHCET W €ro Pojib B HAyKe, MPUPOJAE W OOMICCTBE.
BBIGOpOUYHBINA METOT UCCIIEIOBAHUA.

[Ipumepel HENPEPBIBHBIX CIy4alHBIX BeNMW4YMH. [loHATHE O TJIIOTHOCTH
pacnpenencHus. 3aaa4u, MPUBOIALIME K HOPMAIIbHOMY pacnpeneneHuto. [lonarue
0 HOPMAJIBHOM PacpeICICHUN.



IHJTAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMmbl  y4eOHOTrO MpeaMera
«MaremMaThKa» XapakTePU3YITCS:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUAIOIIETOC KaK aKTHBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOrOo OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBAThE C COUMAIBHBIMA WHCTUTYTAMU B COOTBETCTBUH C WX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICEHUEM K
JOCTHKEHUAM POCCUHUCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBL,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMS, OTUYECKOrO  IMOBCIACHUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHCHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a1ad4, PELICHAT, PacCy>XICHUN,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
MHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAy, OCO3HAHMEM LEHHOCTH TPYIOIHOOUS;, UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKCHHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBINA BHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K  MaT€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHUYECKONM HaPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO IKOJIOTHYECKONH KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLIMATTbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpHCHTaIMEH Ha NMPUMECHEHWE MaTeMATWUCCKWX 3HAHWM AJid PEUICHWs 3a1ad B
o0nacTi OKpyKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OICHKA HX
BO3MO>KHBIX MOCIIEACTBH ISl OKPY>KaOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak c(epbl YelOBEUECKOM ACATeILHOCTH, JTamoB €€
Pa3BUTHS M 3HAUMMOCTHM Ui PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOEKTHYIO W HMCCIIECAOBATEILCKYIO AEATEIbHOCTD
WHAMBUAYaAIbHO U B TPYTITIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MpEAMETa
«MaremaTukay XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
RO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMBUSMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3ZHAHUSL  OKPYJICAIOueco  Mupd;,  NPUMEHEHUe  J02UYeCKUX,
UCCIE00BAMENbCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jjoruyeckue aeiicrBus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXKAy NOHATUSIMHA, (POPMYIHPOBATH
ONpEACTICHUS] TNOHITHN, YCTAaHABIMBATh CYUICCTBEHHBIM  IPHU3HAK
KJacCU(UKaluM, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHMSIX;



npejiarat  KpUTEpUM s BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKIIFOUEHUH TI0 aHAJIOTHW,

e MPOBOAWTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHUNA (TPSAMBIE U OT TPOTUBHOIO), BBICTPAMBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI,

e BbIOMpaTh crmoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEUICHHs, BbIOMpark HauOoJee MNOAXOAAMMA C  YUYETOM
CaMOCTOSITENTBHO BBIJCJIICHHBIX KPUTEPHEB).

ba3oBbie uccienoBarebckue aeiicTBUs:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOLIME NPOTHBOPEYHE, NPOOIIEMY,
YCTAHABIMBATh MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULNIO, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIi SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSITENILHO (POPMYIMPOBATH 0OOOIICHUS W BBIBOJIBI MO pe3yjIbTaTam
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

e TMPOrHO3MPOBATH BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIIBUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Pabora ¢ napopmanueii:

e BBIABIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H;

e BbIOMpaTh MHQPOPMALIMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABICHUS,

e CTPYKTYypUpOBaTh MH(OPMALKIO, TPEACTABIIATH €€ B PANIAYHBIX (PopMax,
WLTIOCTPUPOBATH TPaUUECKH,

e OILICHHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0Oecnedusarom

ChOPpMUPOBAHHOCIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCSL.

O01menne:



BOCIIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU UM LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PECHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATH MOJTYUYEHHBIA PE3YJIbTAaT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPY)KMBAaTh PA3M4Me W CXOJCTBO MO3WLMH; B
KOPPEKTHOH opme GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,
OPEICTABNISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHMMATh W WCMHOJb30BaTh  MPEUMYINECTBA  KOMAHIHOM W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUM YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBbHOCTH, IUJIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 00001AaTh MHCHUSI HECKOJIBKUX JTFOJIEH;
Y4acTBOBATh B TPYMIIOBBIX (popMax padoThl (00CYkACHUS, OOMEH MHEHUIA,
«MO3TOBBIE WITYPMBD» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPAVMHHUPOBaTh CBOWM JECHCTBUS C JPYTMMH WICHAMH KOMAaH/bL,
OLICHMBATh KA4€CTBO CBOETO BKJIAJa B OOWIMA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusarom

Gpopmuposanue cmviCl08blX YCMAHOBOK U HCUSHEHHBLX HABLIKOG JTUYHOCIIU.

Camoopranusanusi:

COCTaBJIATH IJIAH, AITOPATM PEIIEHUS 3aJa4M, BHIOMPATh CIIOCOO PELICHUS C
YU4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ Y4ETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJIb:

BJAJCTh HABBIKAMU TMO3HABATCILHOU pediaekcuu Kak  OCO3HAHWS
COBEPIIAEMBIX JEHCTBUNA W MBICTUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIA Mpoiecca M
pe3yabTara peuIeHUus MaTEMAaTUYECKOM 3a/1a4u,

OPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH
3@/1a4ud, BHOCHUTh KODPEKTUBBI B JICATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATh COOTBETCTBUE PE3YJIbTaTa IEIM W YCIOBHSIM, OOBICHATH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIKCHHS PE3YJIBTATOB ACATEIBLHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

Ywurare U CTPOUTH TaOTUIBI U AUATPAMMBI.

OnepupoBarb  MOHATHSAMM.  CpeaHee  apu(METHYECKOE,  MEAMAHA,
HauOOoJBIIEE, HANMEHBLIEE 3HAYCHUE, PA3MAaX MACCHBA YMCIIOBBIX JTAHHBIX.

OnepupoBarh MOHATUSMU: CIIyYaWHBIA SKCIEPUMEHT (ONBIT) U CIIy4aidHOE
COOBITHE, JIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA MCXOMA) CIYYalHOIrO OMBITA,
HAXOAWTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMH CITyYalHBIMH COOBITUSIMH,
HAaXOAWTh W CPaBHUBATh BEPOATHOCTH COOBITHMA B HM3YUYEHHBIX CITyYalHBIX
SKCIEPUMEHTAX.

Haxomute u (QopmynupoBare cOOBITHS: TEpeceYeHHEe W OOBECAMHEHHE
JAHHBIX ~ COOBITUH,  COOBITHE, MPOTHUBOMOJIOKHOE  JTAHHOMY  COOBITHIO;
NOJIb30BATLCS IUarpaMmamMu Jisiepa 1 GOPMYJION CIIOKEHUS BEPOATHOCTEH MPHU
PELIEHUH 3a/1a4.

OnepupoBarh MOHATHIMU: YCIOBHAs BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS,
HAXOAWTh BEPOSATHOCTH C MOMOIIBIO MPAaBUIa YMHOXKCHHS, C MMOMOIIBI0 JEpEBa
CIIYYaiHOTO OIBITA.

[TpuMeHITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS TPU PELICHUH 3a1a4.

OnepupoBarh MOHATHUSAMHU. WCHBITAHWUE, HE3ABUCUMBIC WCIBITAHUS, CEpUs
UCTIBITAHWH, yCIEX M HEYJa4d, HAXOAWTh BEPOATHOCTH COOBITUHA B CEpUH
HE3aBHCUMBIX MCIIBITAHWIA 10 IEPBOTO YCIEXA, HAXOAUTh BEPOSATHOCTH COOBITHI B
cepuu ucnbITaHuil bepHym.

OnepupoBarb  NOHATHSMH:  CIIy4aifHas  BEIMYMHA,  PACHPEIACIICHUE
BEPOSTHOCTEH, qMarpaMMa pacpeacIICHUsI.

11 KVIACC

CpaBHuBaTh  BCPOSTHOCTH  3HAYCHUW  CIYYAWHOM  BEIMYMHBI MO
pacIpeIeIICHUIO WIH € TTIOMOIIBIO JAArPaMM.

OnepupoBaTh MOHITUEM MATEMATHUYECKOTO 0>KWAAHUS, IPUBOJIATH TPUMEDHI,
KaK NPUMEHIETCS MATEMATAYECKOE OKUIAHWE CIIYYalHOW BEJIWYUHBI HAXOIUTH
MaTeMaTHYECKOE OKUIAHUE 110 TAHHOMY PaCIIPEACIICHUIO.

HmeTs npeacTaBieHue 0 3aKOHE OOJTBIIMX YHCETT.

HWmets mpeacraBieHue 0 HOPMAIBHOM PACIIPEICIICHUU.



o ~N o o

TEMATUYECKOE INMNJ1AHNPOBAHNE

Konun4yectBo 4acos ONeKTPOHHbIE
HanmeHoBaHne pasfenos N Tem (undpoBble)
Ne n/n KOHTpO/IbHbIE MpakTu4deckue
nporpammbl Bcero obpasoBaTesibHble
paboThl paboThl
pecypchol
MpepctaBneHe JaHHbIX U onucaTeNbHas .
4 1 bilus://tetete.yak1a88.ru/

cTaTUcTMKa
CnyualiHble ONbITbl U CAy4YaliHble cOObITUA,
OMbITbl C PABHOBO3MOXHbIMMU 3 1 biios:/fteTeTe.yak1a88.ru/
3NIeMEeHTAPHBIMU UCXogamu
Onepauunn Hajg CObBbITUAMM, CNOXEHUE

o 3 bLlp3://Tero .yakla88.ruy/
BEPOATHOCTEW
YcnoBHas BepOATHOCTb, AEpPeBO
cny4yaliHOro onbiTa, opmyna NoOIHOW 6 LLlu3://teTete.yak1a88.ru/
BEPOATHOCTM U HE3aBUCUMOCTb COBBLITUIA
ONeMeHTbl KOMOUHATOPUKHU 4 LLIn8: //teTeTe.yak1a88.ru/
Cepun nocnefoBaTenbHbIX UCNbITaHNT 3 1 biio8://teTeTe.yak1a88.ruy/
CnyualiHble BENMYNHBI U pacnpegeneHus 6 LLIn8: /ftetete.yak1a88.ru/
O606ULeHNE N CMCTEMATUZAL NS 3HAHUNA 5 2 bit08: //TeTeTe .yak1a88.ruy/

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME 34 3 2


https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJTACC

KonnyecTtBo 4yacoB

HanmeHoBaHue pasfenos n Tem

nporpammbl Bcero

Ne n/n

MaTtemaTnyeckoe oxupgaHue cny'-|a17|H0|7|

4
BEMIMYNHDI
Ovcnepcua n cTaHgapTHOE OTK/IOHEHMe
Cly4YanHO BEMYUHDI 4
3aKOH 601bWKX Yncen 3
HenpepbiBHbIE CAyYaliHble BEANYNHbI )
(pacnpepeneHunsn)
HopmanbHoe pacnpegeneHuns 2
MoBTOpeHue, 0606 eHME 1 19

cucrematumniaumnsa 3HaHWUI

OBW EE KOJIMYECTBO YACOB NO NPOTrPAMME 34

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

ONeKTPOHHbIE

(undpoBble)
obpasoBaTesibHble

pecypchbl

biiya: //teTeTe.yak1a88.ru/

biio3: //TeTeTe.yak1a88.ru/
Wu3://Tero .yakla88.ru/
bLlp3://TeTeTe.yak1a88.ru/
bit08: //TeTeTe .yak1a88.ruy/

LLIu8: /fteTeTe.yak1a88.ru/


https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

[IpencraBneHre TaHHBIX C TOMOLIBIO
TabJIUI U AHarpaMm

Cpennee apudmernueckoe, MeuaHa,
HanOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYEHUS,
pasmax, TUCTIePCHs, CTAHIAPTHOE
OTKJIOHCHUEC YUCJIOBBIX Ha60pOB

Cpennee apudmernueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAYCHHS,
pasmax, TUCTIePCHs, CTAHIaPTHOE
OTKJIOHCHUE YHUCJIOBBIX Ha60pOB

BxonHas koHTpONBHAS paboTa

Crny4aiiHble 5KCIEpUMEHTHI (OIIBITHI) U
ciydaiiHble COObITHA. DIeMEHTapHbIE
coOBITHS (MCXOIIBI)

BeposiTHOCTB CiTy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIA B OMBITAX €
PABHOBO3MO>KHBIMH 3JIEMEHTaPHBIMHU
COOBITHAMHU

BeposiTHOCTB CiTy4aifHOTO COOBITHSI.
[IpakTHueckas padora

Onepauuu Hax COOBITHSIMHU:
nepecedyeHre, OObeAMHEHUE COOBITHIA,




MPOTHUBOIOJIOXKHBIC CO6bITI/I$I.
Huarpammel Ditnepa

Omnepauuu Hax COOBITHSIMHU:
nepecevyeHre, OObeAMHEHUE COOBITHIA,

7 MPOTHBOIOJIOKHBIE COOBITHS. !
Huarpammel Ditnepa

10 Dopmya CI0KEHUST BEPOSITHOCTEN 1
YcnoBHas BEPOSITHOCTb. Y MHOKEHUE

11 BEpOATHOCTEH. [lepeBo ciy4aiiHOro 1
SKCIepUMEHTA
YcnoBHas BEPOSITHOCTh. Y MHOKEHUE

12 BEpOATHOCTEH. JlepeBo ciydaiiHOro 1
SKCIepUMEHTA
YcnoBHas BEPOSITHOCTb. Y MHOKEHUE

13 BEpOATHOCTEH. JlepeBo ciy4aiiHOro 1
SKCIIepUMEHTA

14 Dopmya NOJHON BEPOATHOCTU 1

15 Dopmya NOJHON BEPOATHOCTU 1

16 dopmyIa NOJTHON BEPOATHOCTH. |
HezaBucumbie coObITHS

17 KonrponbHas pabora 1

18 KombuHaTopHOE MpaBmiio yMHOXKEHUS 1

19 ITepecTanoBkH U pakTOpHaT 1

20 Yucno coueraHnit 1

21 Tpeyronbnuk llackansa. @opmyna |
6uroma HetoToHA

2 buHapHBIN ciTy4aiHBINA ONBIT |

(ucmpITaHUE), yCHeX U Heyaaya.




Hesasucumele ucneiranus. Cepust
HE3aBHUCUMBIX HCIIBITAHUN A0 EPBOTO

ycrnexa

3 Cepust HE3aBUCUMBIX UCTIBITAHUN !
bepnynnu
Cepust HE3aBUCUMBIX UCTIBITAHUI.

24 [IpaxTrueckas padora ¢ 1
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJHIL

25 CrnyualiHas Benu4nHa 1

26 Pacnpenenenue BepoOSTHOCTEN. |
Junarpamma pacnpeneneHus

27 CymMa U npousBeieHHEe CITy4YaiHbIX !
BEJIMYUH

)8 CymMa U mpousBeieHUEe CITy4YaiHbIX !
BEJIMYUH

29 IIpumeps! pacnipeneneHuii, B TOM 4YUCIIE 1
reoOMeTPHUYECKOe U ONHOMHUAIBHOE

30 IIpumeps! pacnipeneneHuii, B TOM 4UCIIe 1
reOMETPHUYECKOe U ONHOMHUAIBHOE

31 [ToBTOpenue, obobmeHne u !
cUCTeMaTU3alus 3HAaHUN

1 [ToBTOpenue, obobmeHne u |
cUCTeMaTU3alus 3HAaHUN

33 Urorosast KOHTpOSIbHAsA padoTa 1

34 [ToBTOpenue, obobmeHe u |
CHUCTeMaTU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KNTIACC

Ne i/

Tema ypoxka

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTH4eckune
padoThI

[TosTOpenue, obobIeHue,
cucremaruzauus 3HaHui. CrnyyaiiHele
OTBITBI U BEPOSTHOCTHU CITy4aiHbIX
coOprtuii. Cepun HE3aBUCHMBIX
WCTIbITAHUI

ITosTOpenue, obodImeHue,
cucremaruzauus 3HaHui. CrnyyaiiHele
OTIBITBI U BEPOSATHOCTU CITy4aiHbIX
coOprtuii. Cepun HE3aBUCHMBIX
WCTIbITAHUI

ITosTopenue, obodImeHue,
cucremaruzauus 3HaHui. CrnyvaiiHele
OTBITBI U BEPOSATHOCTU CITy4aiHbIX
coOprtuii. Cepun HE3aBUCHMBIX
WCTIbITAHUI

ITosTopenue, obobImeHue,
cucTeMaTH3alus 3HaHui. BxogHas
KOHTPOJIbHAs paboTa

IIpumeps! npuMeHeHUs
MaTeMaTUYECKOTO OXKUIaHUs
(cTpaxoBanue, noTepes)

Marematudeckoe OKUAAHUE CYMMBI
CJIy4alHBIX BEJINYUH




MaremaTnueckoe OXugaHue

7 re€OMETPHUYECKOr0 U ONHOMHAIBHOTO
pacrnpeneneHuit
MareMaTnieckoe 0KUAaHNUE

8 reOMETPHUYECKOT0 U ONHOMHAIBHOTO
pacrnpeneneHuit

9 Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE

10 Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE

1 Jlucniepcuu reoOMeTpU4eCcKoro u
OMHOMHAIIBHOTO pacrpeneIeHus

12 [IpakTrueckas padbora ¢
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJHIL

13 3akoH GonpuIux uncen. Beibopounslii
METON UCCIEeAOBAHUN

14 3akoH 6onpmmx uncen. Beibopounslii
METON UCCIEeAOBAaHUN

15 [IpakTrueckas padbora ¢
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJHIL

16 Hrorosast koHTpOsbHAs padoTa
IIpumeps! HENPEPBIBHBIX CIyYalHbIX

17 BennuuH. PyHKLMSA MIIOTHOCTH
pacnpenenenus. PaBHomepHOE
pacrpenesieHue U ero CBOMCTBa
IIpumeps! HENPEPBIBHBIX CIyYalHbIX

18 BennuuH. PyHKLUSA MIIOTHOCTH

pacnpenenenus. PaBHomepHOE
pacrpenesieHue U ero CBOMCTBa




19

3anauu, NpUBOJALINE K HOPMAJIBHOMY
pacnpeneneHut0. @yHKINS UIOTHOCTU U
CBOICTBAa HOPMAJIBHOTO PaCHpenesIeHUs

20

[IpakTrueckas padbora ¢
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJHIL

21

[TosTOpeHnue, obodieHue u
cucreMaTusanus sHaHuii. OnucareabHast
CTaTUCTUKA

22

[TosTOpeHnue, obodImeHue u
cucreMaTusanus sHaHuii. OnucareabHast
CTaTUCTUKA

23

[TosTopenue, obobIeHue u
cucreMaTusanus 3HaHui. OMbITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH

24

[TosTOpenue, obodImeHue u
cucreMaTu3anus 3HaHui. OmbITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

25

[TosTOpenue, obobImeHue u
CHUCTeMaTU3alus 3HaHUl. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHNEM
dbopmyt 1 rpadUIECKUX METOIOB
(xoopamHaTHAs mpsiMasi, IePeBo,
auarpamma Diinepa)

26

[TosTOpeHnue, obobImeHue u
cucTemMaTu3auus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHNEM




dbopmyn 1 rpadUECKUX METOAOB
(xoopamHaTHAs mpsiMasi, IepPeBo,
auarpamma Diinepa)

27

ITosTOpenue, obodImeHue u
cucTemMaTusauus 3HaHul. Beruucnenue
BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHHEM
dbopmyt 1 rpadUIECKUX METOIOB
(xoopamHaTHAs mpsiMasi, IepPeBo,
auarpamma Diinepa)

28

[TosTOpeHnue, obodImeHue u
cucTemMaTu3alus 3HaHul. Beruucnenue
BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHHEM
dbopmyt 1 rpadhUIECKUX METOIOB
(xoopamHaTHAs mpsiMasi, IepPeBo,
auarpamma Diinepa)

29

[TosTOpeHnue, obodImeHue u
cucremaruzauus 3HaHui. CrnyyaiiHele
BEJIMUUHBI U paclpeaeneHus

30

ITosTOpeHnue, obodImeHue u
cucremaruzauus 3HaHui. CryyaiiHble
BEJIMUUHBI U pacrpeaeneHus

31

[TosTOpeHnue, obodIeHune u
CHUCTEMaTU3aLus 3HAHUM.
Marematuueckoe OXKUAaHUE CITy4aiiHON
BEJIMUHHBI

32

[TosTOpeHnue, obodImeHue u
CHUCTEMaTU3aLus 3HAHUM.
Marematuueckoe OXKUAaHUE CITy4aiiHON







BEJINYHHBI

33

Urorosast kKoHTpOSbHASA padoTa

34

[TosTOpeHnue, obodIeHue u
CHUCTEeMaTU3als 3HAHUI
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