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[Iporpamma 1o maremaTuke Ha ypOBHE CpeJHEro oouiero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE
®dI'OC COO c yderoM COBPEMECHHBIX MHUPOBBIX TpeOOBaHWH, MPEIBABIIEMBIX K MaTeMaTHICCKOMY
o0pa3oBaHMI0, W TPAAULMA POCCHHCKOrO oOpa3oBaHus. Peanmuzamus mnporpammbl 1O MaTeMaTHKe
o0ecrieyrBaeT OBNAJCHUE KIIFOYEBHIMH KOMIIETCHIMSMHE, COCTABISIOMIMMHI OCHOBY JJISl CAaMOPa3BUTUS U
HETPEephIBHOTO 00pa30BaHMsA, LEIOCTHOCTh OOMIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEIHHOIO
PasBUTHS JINUHOCTH 00YUYAIOIINXCA.

B nporpamme 1mo MateMaTHKE YITEHbI HJI€U U MOJ0KEHNS KOHIENIUN Pa3BUTH MaTeEMaTHIECKOTO
obpazoBanmst B Poccuiickoii @enepanmmu. B cooTBeTCTBHM ¢ Ha3BaHMEM KOHIICTIITUH MaTEMaTHICCKOE
00pa3oBaHME IOJDKHO, B YACTHOCTH, IPEAOCTABIITH KAKIOMY 00y4YaroIeMycsi BO3MOKHOCTb JOCTIKEHUS
YPOBHS MaTeMaTHUYECKMX 3HaHHMH, HEOOXOAMMOTO Ui AajbHEHIIEeH YCHEeIHOH >KM3HM B OOILECTBE.
HiMeHHO Ha peleHne 3Toi 3a1a4y HalleJIeHa IporpaMMa 1o MaTeMaTruke 6a30BOro YpOBHSL.

MaremaTyka - ONOpHBINA NpEeaMET A W3YyYCHHS CMEXHBIX IUCLHMIUIMH, YTO JejaeT 0a30BYIO
MaTeMaTHYEeCKYIO TIOATOTOBKY HEOOXOAMMOM.

[IpakTuyeckasl TMOJIE3HOCTh MAaTEeMAaTUKH OOYCIOBJIEHa HalUYMEM IPOCTPAHCTBEHHBIX (OpPM,
KOJINUECTBEHHBIX OTHOLLICHUHN, YJKOHOMUYIECKUX PACUETOB; HEOOXOJMMOCTBIO MATEMATHUECKUX 3HAHUN B
NOHUMAaHUU IPUHLIUIIOB YCTPOHCTBA M HCIHOJB30BAHMS COBPEMEHHON TEXHMKH, BOCIPHUATUS U
WHTEpIpeTanysi pasHOOOpa3HON COLMANBHON, YKOHOMHUYECKOW HH(OpMANWHU; MPAKTUYECKUX MPHEMOB
TEOMETPUUECKUX W3MEPEHHH M MOCTPOCHMH, YTeHHs HH(OpMAlWHU, NPEACTaBICHHOM B BUAE TaOMHII,
JIuarpamm 1 rpaduKoB.

IIpumeHeHne MaTeMaTHUECKOrO CTWJISI MBIIUICHUS, TPOSBISIONIETOCS B  ONpeAeseHHBIX
YMCTBEHHBIX HaBBIKax, NpHEMax M METoJaxX MBIIUICHUSI 4YelIOBeKa, Mporeccax o000meHus u
KOHKpPETH3allly, aHaJu3a U CUHTE3a, KIacCU(pHUKALUU U CUCTEeMaTH3aluy, aOCTparupoBaHus U aHaJIOTUl
Kak (OPMUPOBAHHU ANTOPUTMHUYECKONW KOMIIOHEHTBI MBILIICHHUS. M BOCTIUTAHUH YMEHUI EHCTBOBATH I10
3aJaHHBIM aJITOPUTMaM, TI03BOJIAIONIEH COBEPIIEHCTBOBATh HM3BECTHBIE M KOHCTPYHpOBAaTh HOBBIE.
OOBeKThl MaTEeMaTH4YeCKUX YMO3AKJIIOUEHUH, MpaBUIa UX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHid (OpMyITupoBaTh, OOOCHOBHIBATh W
JIOKa3bIBaTh CY>KJICHHS, TEM CAMBbIM Pa3BUBAIOT JIOTHYECKOE MBILILICHHUE.

OOyueHrne MaTeMaTHKe KaKk BO3MOXKHOCTH Pa3BHTHSI Y OOy4YaroIIMXCs TOYHOW, pallHOHAJIBHON M
MHQOPMAaTHUBHON peuyd, yMeHHs OTOMpaTh HauOojee MOAXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduuecKie CpeacTBa I BRIPAKCHHS CYKISHUH U HATIISAHOTO UX TPEICTABICHHUSI.

OO6miee 3HAKOMCTBO C METOAAMM IO3HAHMA JEWCTBUTENBHOCTH, NMPEACTABICHHE O TPEAMETe U
METO/I€ MaTEMaTHUKH, €r0 OTIIMYMS OT METOAOB €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHHUS] MaTEMAaTUKHU Ul PeIeHNs] HayYHBIX M NPUKJIaIHBIX 337ad KaK HEOOXOAMMBIA KOMIIOHEHT
00111e#l KynbTypHI.

W3yyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETHYECKOMY BOCIUTAHMIO YEJIOBEKAa, IHOHHMMAaHHIO
KpacoTbl U M3SIIIECTBA MATEMATUIECKUX PACCYKICHUH, BOCIIPUATUIO T€OMETPUUECKUX (POPM, YCBOCHHIO
Ueu CUMMETPHUH.

[TpuoputerHbIME LiessIMU 00yueHus MateMaTrke B 10 - 11 kaccax Ha 6a30BOM YpOBHE SIBJISIFOTCSI:

¢dbopMHUpOBaHHE LEHTPAJIbHBIX MAaTEeMAaTHYECKUX IOHATHH (YHMCIO, BEIMYMHA, TCOMETPUYECKast
¢urypa, nepeMeHHas, BEpOSITHOCTb, (DYHKIINs), 00ECTICYMBAIOIINX PEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTD
MaTeMaTH4YeCcKoro 00pa3zoBaHUs 00yJaONIIUXCS;

NoJBeIeHNE 00y4JaIOIIMXCsl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHMIO B3aMMOCBS3H MaTeMaTHKU
Y OKPY’KaIOLIEero MUpa, IOHUMAaHNE MaTEMAaTUKU KaK YacTh OOLIEH KyJIbTYphl YeIOBEUECTBA,;

pa3BUTHE WHTEIUICKTYallbHBIX W TBOPYECKHX CIIOCOOHOCTEH O0O0yJaromuxcs, MO3HaBaTEIbHOMN
AKTHBHOCTH, HCCIIE0BATENbCKUX YMEHUH, KpPUTUIHOCTH MBIIUIEHNS, HHTEPECA K U3YUYEHHUIO MaTEMaTHKHY;

¢dopmupoBaHre (PYHKIMOHAJIBHOH MaTeMaTH4ecKOW TpaMOTHOCTH: YMEHHS pPacllo3HaBaTh
MaTeMaTHYeCKHe AaCTHeKThl B PEATbHBIX JKU3HEHHBIX CUTYAllUSX M TPH H3YYCHWH APYTHX YYEOHBIX
MIPEIMETOB, TIPOSIBICHNUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (DOPMYIHPOBaTh MX HA S3bIKE MAaTEMATHKH U
CO37aBaTh MaTeMaTHYECKUE MOJENHN, MPUMEHATh OCBOCHHBIM MaTeMaTHMUYECKUM ammapar JUlsl perieHus
MPAaKTUKO-OPUEHTHPOBAHHBIX 33J[a4, HHTEPIPETHPOBATH U OLIEHUBATH MOIYIEHHBIE PE3yIbTaThI.

OCHOBHBIMH JHHUSMHU conepkaHusi mMatemaruku B 10 - 11 ximaccax sBmsrores: "Yucna u
Beruncnenus”, "Anreopa" ("AnreOpamueckue BelpakeHus", "YpaBHeHus M HepaBeHcTBa'), "Hauama
maremaTnyeckoro ananuza', "I'eomerpusa" ("I'eomerpuueckue ¢urypsl u ux cpoiictra", "M3Mepenue
reomeTpuueckux BenwumH"), "BepostHocTh M crartnctuka'. CopjepiKaTenbHBIC JHHUH Pa3BUBAIOTCS
napajuiedbHO, KaXK/1as B COOTBETCTBHH C COOCTBEHHOW JIOTUKOW, OJTHAKO HE HE3aBUCHMO OZHA OT IPYTOH,



a B TECHOM KOHTaKTE W B3aUMOJEHCTBHH. VX 0OBEAMHSET JOrMYecKas COCTABIIAIONIAS, TPAAUINOHHO
MpHUCYyIIas MaTeMaTUKe M MPOHU3BIBAIOIIAs BCE MaTEeMaTHYECKHE KYPCHl M COJNIEp>KaTelbHBIE JIMHUH.
Chopmynupoannoe B ®I'OC COO TpebOoBaHue "BiajgeHHUE METOAAMH J[OKA3aTEIbCTB, AlTOPUTMAMU
peleHus 3aaa4, yMeHue GopMyIHpOBaTh ONPEACICHHs, aKCHOMBI M TEOPEMBI, IPUMEHSTh UX, TPOBOJUTH
JIOKa3aTeNlbHbIE PAcCYXXJEHUS B XOJle pemIeHUs 3afad’ OTHOCHUTCS KO BCeM y4eOHBIM KypcaM, a
(opMupOBaHUE JIOTUYECKUX YMEHHUH pachpeensercss o BceM rofaM OOydeHHs Ha YPOBHE CPETHEro
o01ero oopa3zoBaHusl.

B cootBerctBE ¢ ®I'OC COO MmartemaTHKa SBISETCS 00S3aTEIBHBIM IPEAMETOM Ha JAaHHOM
ypoBHE oOpa3zoBanus. [IporpaMMoii mo MareMaTHKe MpeayCcMaTPUBAETCS H3YUCHHE yU4eOHOTO IpeaMeTa
"Marematuka" B paMKax Tpex y4eOHBIX KypcoB: "Ajrebpa W Hayajga MaTeMaTH4eCKOro aHamuza',
"T'eometpus", "BepodarHocts u cratuctuka'. @opMUpoOBaHUE JIOTMYECKUX YMEHHUM OCYIIECTBISIETCS Ha
MPOTSHKEHUH BCEX JIET OOydYeHHWs Ha YpOBHE CpeaHero oOIero oOpa3oBaHUS, a AIIEMEHTHI JIOTHKH
BKJIIOYAIOTCS B COJEp)KaHUE BCEX HA3BAaHHBIX BBIIIC YIEOHBIX KypCOB.

OOmiee uncino yacoB m3ydeHuss maremMatuku - 340 gacoB: B 10 kmacce - 170 yacoB (5 wacoB B
Henenmo), B 11 kiracce - 170 gacoB (5 9acoB B HEIEIIO).

[Inanmpyemblie pe3yiabTaThl OCBOCHHWS MPOTPaMMBI 10 MaTeMaTHKe 0a30BBIN YPOBEHb Ha YPOBHE
cpelHero ooiero oopa3oBaHusl.

B pesynbprare n3ydeHnss MaTeMaTHKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus y 00ydaromerocs
OyayT cOPMUPOBAHBI CIEAYIONIUE TNIHOCTHEBIE PE3YIbTATHI:

1) rpa)1aHCKOTO BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3HMLIUH OOYUYAIOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHHCKOTO O0INecTBa, NPEICTaBIEHHE O MaTEeMAaTHYECKHX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBICHUI, POLELYp TPaKJaHCKOTO 00IIeCTBa (BLIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/ICHCTBOBATh C COUUATLHBIMA HHCTUTYTaMU B COOTBETCTBUH C X QYHKIHMSIMU M HA3HAYCHHUEM;

2) MaTpUOTHYECKOTO BOCTIMTAHUS:

c(hOpMHUPOBAaHHOCTh POCCHICKONW Tpa)kTaHCKOH WIEHTUYHOCTH, YBAXKEHUS K MPONLIIOMY |
HACTOAIIEMY POCCUICKOW MaTE€MAaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM pPOCCHMCKHX
MaTeMaTUKOB M POCCUICKOW MaTe€MaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKaxX, TEXHOJOTHX, cepax SKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHME JIyXOBHBIX IEHHOCTEH POCCHICKOr0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, YTHYECKOTO TOBEICHUS, CBI3aHHOTO C MPAKTHYECKUM TPUMEHEHHEM AOCTIKEHUH HayKd U
JIESATEIIbHOCTEI0 YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIA B IIOCTPOCHHUE YCTOMYNBOTO Oy TyIIETO;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHKY MaTeMaTHUYeCKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHHIA, BOCIPHUMYNBOCTh K MaTEMATHUECKUM acIlleKTaM Pa3INdHBIX
BUJIOB HCKYCCTBA;

5) ¢pu3nYecKOro BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTh YMEHUS TMPUMEHITh MaTEeMaTHYeCKHEe 3HAaHHWS B WHTEpPEcax 370pPOBOTO H
Oe3omacHOro o0pasa >XKM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (3[I0pPOBOE THTAHHE,
cOaJTaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryispHas (U3MUecKas aKTUBHOCTH), (usndeckoe
COBEPIIICHCTBOBAHHE IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JIEATENEHOCTEIO;

6) TPyIOBOTO BOCTIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUS, WHTEpeC K pa3M4HbiM cdepam
npodecCHOHAIBHON AEATENLHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ PUIIOKEHUSAMH, YMEHHE COBEPIIATh
0CO3HaHHBIN BBIOOp OyaymIei mpodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIaHbL, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHHU BCEH JKHM3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PELIICHUH MTPAKTHYECKUX 33]]a4 MaTEMaTHIeCKON HAIPaBICHHOCTH;

7) 3KOJIOTUYECKOr0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH HKOJIOTUIECKON KYJIBTYpHI, TOHUMAHUE BIUSIHAA COIHMAIBFHO-DKOHOMHYECKHUX
MPOIIECCOB HAa COCTOSIHME TPUPOAHONM W COIMAIBHOW CpEeIbl, OCO3HAHHE TIIO0ATBFHOIO XapakTepa
9KOJIOTHYECKHX MPOOJIeM, OPUEHTAlMs Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWN NSl peleHHs 3a1a4 B
00J1acTH OKpYXaroLeH cpelibl, IIIAHUPOBAHKWE MOCTYMKOB M OLIGHKU MX BO3MOXKHBIX MOCIEACTBUH AJIS
OKpY>Karollleu cpeibl;

8) 1IEHHOCTH HAYYHOTO ITO3HAHMS:



c(OpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 00IIECTBEHHOW MPAKTUKH, TIOHUMAHHUE MaTeMaTHYECKOH HAyKH Kak cepbl YeTI0BEUECKOM JIeSITEITbHOCTH,
9TafoB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl Pa3BUTHs IIMBUIM3ALMH, OBJIAJCHHUE S3BIKOM MAaTEeMAaTHUKH U
MaTeMaTHYEeCKOH KyJIbTYpOi KaK CPEICTBOM IO3HAHHS MHUPA, TOTOBHOCTh OCYILIECTBISITh MPOSKTHYIO U
UCCIIEIOBATENBCKYIO JICSITEBHOCTh HMHIUBUTYaIbHO U B TPYIIIIC.

B pesynbprare n3y4eHns MaTeMaTHKH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus y 00yqaromerocs
Oyayr cdopMHUpOBaHBl TIO3HABATEIbHBIE YHUBEpCAIbHBIE Y4eOHBIE JEHCTBHs, KOMMYHHUKaTHBHBIC
VHHUBEpCAIbHbIC Y4YeOHbBIC JNEHCTBUS, PETYJISATUBHBIC YHHUBEPCAIbHBIC YUeOHBbIC NEHCTBUS, COBMECTHAsS
JIeSITETbHOCTb.

VY oOyuaromierocss 0yayT copMHUpPOBaHBI CEIYIOIINE 0a30BbIC JIOTUUCCKUE JICHCTBHUS KaK YacTh
MO3HABATEIbHBIX YHUBEPCATBHBIX yUEOHBIX JCHCTBUIA:

BBISIBIISITH M XapakTepH30BaTh CYIICCTBEHHbIC MPU3HAKK MATEMaTHYCCKHX OOBEKTOB, MOHSTHH,
OTHOILICHUH MEXAY MOHIATUSIMHE, (POPMYIHPOBATH ONpEACTICHUS TOHATHH, YCTAHABINBAThH CYIIECTBEHHBIN
NpU3HAK KIacCU(PHUKALUN, OCHOBaHUS I 000OILEHHS U CPaBHEHUSI, KPUTEPUH MPOBOTUMOTO aHAIIN3A;

BOCIIPHHUMATH, (HOpMYJIHpPOBaTh ¥  TPEoOpa30OBBIBATh  CYXKICHHSA:  YTBEPAUTEIbHBIE U
OTpHIIATENbHbBIC, CAMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE;

BBIABJIATE MAaTCMATHYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3HU U NPOTUBOPECUHA B (baKTax, JaHHBbIX,
HAOJIONECHUSIX W YTBEPXKICHHSAX, TMpEUIaraTh KPUTEPUU JJIs  BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHI];

ACJIaTb BBIBOABI C  HCIIOJIB30BAHMWEM 3dKOHOB JIOTUKHM, MAOCAYKTUBHBLIX W HHAYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO JIOKA3aTENbCTBA MATEMATUYCCKUX YTBEPXACHUH (MPSMble W OT
MPOTHUBHOTO), BBICTPaWBaTh ApTyMEHTAIMIO, MPHBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBHIBATDH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BEIOMpaTh Crmoco0 pemeHus y4eOHOW 3amadu (CpaBHHBAaTh HECKONIBKO BapHAHTOB pEIIEHHUS,
BBIOUpATH HanboJIee OIXOAIINN ¢ YYETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUER).

Y obyuarorierocs OyayT c(hOpMUPOBaHBI CIIEAYONINE 0a30BbIC MCCICIOBATEIILCKUE ISHCTBHS KaK
YacTh MO3HABATEILHBIX YHUBEPCANBHBIX YU€OHBIX JICHCTBUI:

UCIIOJIb30BaTh BOMPOCKHI KK UCCIIEIOBATENECKAN HHCTPYMEHT NO3HAHMSI, POPMYTHPOBATEH BOPOCHI,
¢duKcHupyrolme NpoTUBOpeure, NpodiaeMy, yCTaHaBIMBATh KICKOMOE U JaHHOE, (POPMHUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO IIO3ULIMIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENLHO CIUTAHUPOBAHHBIA SKCIEPUMEHT, HCCIICI0BAHHE M0 YCTAHOBJICHHUIO
0COOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BbeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITETIbHO  (OPMYJIUPOBATE OOOOIICHUS ¥ BBIBOJBI MO pe3yJibTaTaM IPOBEACHHOTO
HAOJIFO/ICHHSI, HWCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYYSHHBIX pE3yJbTaTOB, BBIBOJAOB U
00001IEeHNI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCA, a TaKKe BBIIBUTATh IPEIIOJIIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Y oOyuatomierocss OyayT cOpMHpOBaHBI yMEHUsi paboTath C HWHpOpMAIMEeld KaK YacTh
MO3HABATENbHBIX YHUBEPCATHHBIX YUEOHBIX NEHCTBHIA:

BBISIBIISITH JeQUIMTHI HHOOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsS OTBETA HA BOMPOC U JUTS PEIICHUS
3a/1a4u;

BBIOMpATH HHPOPMAIIUIO M3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh MHPOPMALMIO Pa3InYHBIX BUJOB U (pOpM MpencTaBIeHHUs;

CTPYKTYpUpOBaTh HHGOpMANHMIO, TMPEACTABIATH €€ B PasjIMUHBIX (opMax, WILTIOCTPHUPOBATH
rpaduyecky;

OIIEHUBAThH HAJIE)KHOCTh HHPOPMAIIUH 110 CAMOCTOSATENHHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

Y oOyuatomerocsi OyayT chopMHUpOBaHbl yMEHHUs OOLICHUS KaKk YacTb KOMMYHHKATHBHBIX
YHHUBEPCAITBHBIX YUeOHBIX JIEHCTBUH:

BOCIIpUHUMATh U Q)OpMyHI/IpOBaTI) CYXKICHUA B COOTBETCTBHUU C YCIIOBUSAMU U LECIAMU O6HIeHI/I$I,
SCHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS TI0 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh TIOIyUYEHHBIH PEe3ynbTarT;

B X0/JIe 00CYXJIeHHS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKJIaeMOW TeMbI, IPOOIEMBI, peliaeMoi
3aJa4y, BBICKAa3bIBaTb HIACHU, HALCJICHHBIC Ha IIOMCK PCIICHUA, COIOCTABJIATH CBOU CYXKICHHUA C



CYKJICHUSIMU IPYTHX YYaCTHUKOB JHAJIOra, OOHApyXHMBATh PA3IN4Ne U CXOICTBO MO3UINH, B KOPPEKTHOMH
dopme hopmMyTHpOBaTH Pa3HOTIACHS, CBOM BO3PAYKCHUS,

NpPEACTABIATh pe3yJibTaThl pelIeHWs 33Jadyd, OSKCICPUMEHTa, HCCIEeIOBaHUS, MPOCKTa,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C YYETOM 3alady Mpe3eHTallud M 0COOEHHOCTEH
ayAUTOPHUH.

VY olyuaromerocss OyayT chopMHpOBaHB YMEHHS CAaMOOPTaHM3AIMU KaK YacTb PETYIATHBHBIX
YHHUBEPCAIbHBIX YU€OHbIX NEHCTBUN:

COCTaBJIATH IUIAH, aTOPUTM PELICHUs 33/1a4, BBIONPATh CIIOCO0 PEHICHHS C YIeTOM MMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BApUAHTHI PEIICHHUH C
Y4eTOM HOBOH HMH(OpMAaIHH.

Y oOyuatomerocst OyayT cQOpMHUpPOBaHBI yMEHHS CAMOKOHTPOJS KaK 4YacTh PEryJIsTHBHBIX
YHHUBEPCAITBHBIX yUeOHBIX JeHCTBUML:

BJIaJCTh HABBIKAMU II03HABATENbHOW pe(reKCHMH KakK OCO3HaHHs COBEpIIAEMBIX JCHCTBUH U
MBICIUTENIFHBIX TIPOLECCOB, WX PE3YylbTaTOB, BIAJECTh CHOCO0AMH CaMOIPOBEPKH, CaMOKOHTPOJIS
mporecca U pe3yibTaTa peeHns] MaTeMaTHIeCcKOH 3a1a4m;

HpEeBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a/1a9, BHOCUTH KOPPEKTHBHI B
JACATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTCHBCTB, JaHHbIX, Haﬁ):[eHHBIX OHII/I6OK, BBISIBJICHHBIX prI[HOCTCfI;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1M M YCIOBHUSIM, OOBSICHATH NMPUYMHBI TOCTIDKCHUS WU
HEJOCTIKEHHS Pe3yIbTaTOB JCATEILHOCTH, HAXOAUTH OLINOKY, aBaTh OLCHKY MPUOOPETEHHOMY OTIBITY.

Y oOyuaromierocst 0yayT chopMUPOBaHbl YMEHHUS COBMECTHOM JCSITEILHOCTH:

MMOHUMATh U UCTIONB30BaTh MPEUMYIIECTBa KOMaHIHON U MHAWBUIYaIbHON paboThl MPHU peleHUH
y4eOHBIX 33/1a4, IPHHUMATH [IeJIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHON
paboThI, pactipeaensaTh BUIbI padOT, TOTOBAPUBATHCS, 00CYXKAATh IPOLIECC U PE3YNbTaT paboThl, 0000MIaTh
MHCHUS HECKOJIbKHUX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX opMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUH, ""MO3TOBBIE ITYPMBI" U
MHBIE), BBITIOJIHATE CBOIO YacTh pabOTHI M KOOPIMHUPOBATH CBOM ACHCTBUS C IPYTUMH WICHAMU KOMAH/IBI,
OILICHUBAThH KAUYECTBO CBOETO BKJIa/1a B OOIIUI MPOIYKT IO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUACTHUKAMHU
B3auUMOJICHCTBHUA.

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha ypOBHE
cpeanero o01iero 00pa3oBaHus MPEICTABICHBI IO TOAaM 00yUSHHS B paMKaX OTIEIBHBIX YIEOHBIX KYPCOB
B COOTBETCTBYIOIIMX pa3JiesiaX IporpaMMBbl TI0 MaTEMaTHKeE.

PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA M HAYAJIA AHAJTH3A»
(BA30BBIii YPOBEHD)

HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa W Hayaia MareMaTH4ecKOro aHaiu3a» 0a30BOro
ypoBHs miis oOyuaromuxcst 10 —11 kiaccoB pa3paborana Ha ocHOBe dDenepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpefaHero odmiero oOpa3oBaHHs, € YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMA, TPEABABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, W TPaJUIMd POCCHHCKOTO
oOpazoBanms. Peanmzanus mnporpaMMbl  O0ecIieUWBAEeT OBJAJCHHE KIIOYEBBIMH KOMIIETEHIHSIMH,
COCTAaBIISIIONIMMH ~ OCHOBY JUIsi CaMOpa3BUTHSL U HENPEPBIBHOIO 00pa3oBaHUs, [EIOCTHOCTb
00HIEKYJILTYPHOTO, JINYHOCTHOT'O M ITO3HABATEIILHOTO PA3BUTHSI THMYHOCTH 00YYAFOIIUXCSI.

VYuebusblii Kypc "Anredpa 1 Hauana MaTeMaTH4ecKoro aHajau3a'" o0ecreunBaeT HCTPYMEHTABHYIO
0a3y nans W3yYeHHs BCEX ECTECTBEHHO-HAYUYHBIX KypcoB, (OpMHpYET JOrmueckoe M abCcTpakTHOE
MBINUICHAE O0YYalOIMXCsl Ha ypOBHE, HEOOXOJMMOM JJisi OCBOCHHUSI YUEOHBIX KypcoB HH(OPMATHKH,
OOIIeCTBO3HAHMS, MCTOPHH, CJIOBECHOCTH. B pamkax ydeOHoro kypca "Anrebpa u Hayana
MaTeMaTHYEeCKOro aHajau3a' oOydarolirecs: OBJa/IEBAlOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH,
KOTOpast pOpMYIIUPYET CBOHM JIOCTHXKEHHsI B MaTeMaTHIecKoit opme.

VY4ebHbli Kypce aiaredpsl U Hayall MaTeMaTHYECKOTO aHaJIM3a 3aK/IafbIBacT OCHOBY JISl yCIEIIHOTO
OBJIAJICHUS 3aKOHAMH (DHM3WUKH, XUMHM, OWOJOTHM, TOHHUMAHHUs OCHOBHBIX TEHIEHIMH IKOHOMHUKH H
OOIIECTBEHHOW JKU3HH, TMO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh HMX B MOBCEIHEBHOW XU3HU. OBlajieHHe aOCTPaKTHBIMH U
JIOTUYECKH CTPOTHMHU MaTeMaTHYECKMMU KOHCTPYKIIMAMHU Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,



O00OCHOBBIBaTh ~ HCTHHHOCTh  YTBEP)KICHHUS, HCIOJIB30BaTh  00OOIIEHHME W  KOHKPETH3AIMIO,
abcTparupoBaHue ¥ aHAJIOTHIO, POPMHUPYET KpeaTHBHOE M KPUTHUYECKOE MBIIUIEHHE. B Xone m3yueHns
anreOpbl ¥ Hayall MAaTEMaTUYeCKOTO aHallM3a Ha YPOBHE CpPEeTHETo o0Iero oopa3oBaHus 00ydaromuecs
MOJTY4al0T HOBBIM OMBIT PELICHUS MPUKIAIHBIX 3a7a4, CAMOCTOSITEIBHOTO MOCTPOCHUS MaTEeMaTHUECKUX
MoJelNell peanbHbIX CUTYallMd M MHTEPHPETALUU IOJYYEHHBIX PEIICHUH, 3HAKOMSTCA C NpPUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE, HAyKe U B UICKYCCTBE, C BBIIAIOLIIMUCSI MAaTEMaTHYECKUMU
OTKPBITUSIMH U X aBTOPaMH.

Y4eOHpii Kypc anreOpsl W Hadal MaTeMaTH4ecKoro aHaim3a o0IafaeT 3HaYUTeIhHBIM
BOCIIUTATENbHBIM IIOTEHLIMAIOM, KOTOPBII peann3yeTcs Kak yepe3 yueOHbIi MaTepua, CiocoOCTBYIOIINI
(opMHPOBAHHIO HAYYHOTO MUPOBO33PEHHUS, TAK U Yepe3 crieluprKy yueOHOM AeTeNIbHOCTH, TPEOyIOmeH
CaMOCTOSITETIbHOCTH, aKKYPaTHOCTH, IPOIOJDKATEIHON KOHIIEHTPALMH BHUMAaHHS M OTBETCTBEHHOCTH 32
MOJIYYCHHBIN Pe3yJIbTar.

B ocHoBe wMmeromukum oOyueHus anreOpe M HayajJaM MaTeMaTHYeCKOTO aHalu3a JICKUT
JeSITeIbHOCTHBINA IPUHLINT 00yUCHHSI.

B crpykType nporpamMmsl o anredpe 1 HayajiaM aHaIn3a BBIIEJAIOTCS CISAYIOIUE COAEPKATEIbHO-
MeTtoaudeckne nuHUM: "Uncna w Beraucienus”, "Oynknum u rpadukn”, "YpaBHEeHUS U HepaBeHCTBA',
"Hauana wmarematudeckoro anamuza', "MuHoxkecTBa u Joruka"'. Bce OCHOBHBIE COAEpKATEIHHO-
METOAWYECKHE JIMHUM HM3YYalOTCsl Ha MPOTSDKEHWM ABYX JieT oOydeHHMs Ha YPOBHE CPEIHEro OOIIero
obOpa3oBanus. JlaHHBIA yYeOHBIH Kypc SIBISIETCS WHTETPATUBHBIM, OOBeNWHSAS B cebe conepikaHue
HECKOJIBKMX MaTeMaTHYeCKUX TUCIHIUIMH: alre0pa, TPUTOHOMETPHsS, MaTeMaTHIeCKUi aHaIu3, TeOpHs
MHOXecTB W jpyrue. OOydaromyecs OBIIAJICBAIOT IMUPOKAM MAaTEeMAaTHYECKHUM ammnapaTtoM, Yy HHUX
MOCJIEOBAaTENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOMTh MAaTeMaTHUYECKYI0 MOZETb
peanbHON CHTyallud, TPUMEHSATh 3HAHHA, IONy4YCHHBIE B Y4eOHOM Kypce "Anrebpa W Hauana
MaTEeMaTHYECKOro aHaiu3a", Ui PEIICHHS CaMOCTOSTEIbHO C(HOPMYJIUPOBAHHOW MaTeMaTUYCCKOU
3a[1a4u, a 3aTeM UHTEPIPETUPOBATH IOIYUYEHHbIH PE3ynbTaT.

CopeprkarenpHO-MeTOANYecKas THHMS "Urcia 1 BEIYUCIeHnus " 3aBepiraeT (popMupoBaHNE HABBIKOB
WCITIOJIb30BaHMsl JIEHCTBUTEIBHBIX YHCEN, KOTOpoe OBUIO HayaTo Ha YpOBHE OCHOBHOTO OOIIETO
obpasoBanus. Ha ypoBHe cpenHero o6iero oo0pasoBanusi 0co00e BHUMaHUE yIenseTcsi OPMHPOBAHHUIO
MPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOIIMX B Ce0S HMCIOIb30BAaHHE Pa3IMYHBIX (GopM 3amucu
JEHCTBUTEIHLHOTO 4YHCIa, YMEHHE DPalMOHAIBLHO BBIOJNHITH ACUCTBHS C HHUMH, JelaTh NPUKUAKY,
olleHUBaTh pe3ynbraT. OOydaronmecss MOJIy4aloT HABBIKM MPUOIMKEHHBIX BBIYMCICHUH, BBITIOJHEHUS
JEeHCTBUI ¢ yMcIaMHy, 3alIMCaHHBIMH B CTaHAAPTHON (hopMe, NCIOIb30BaHHUSI MaTEMAaTHUECKIX KOHCTAHT,
OLIGHUBAHUS YNCJIOBBIX BBIPAsKEHHH.

ConepxarenbHas THHUS "YpaBHEHHS 1 HEpaBEHCTBA'" pealln3yeTcs Ha MPOTSHKEHUH BCEro 00yUeHHs
Ha YpOBHE CpefHero oouiero o0pa3oBaHus, MIOCKOJIBKY B KaXKAOM paszere HporpaMMbl MPeyCMOTPEHO
peLIeHne COOTBETCTBYIOMIMX 3a1a4. O0yJaronecs OBIaAeBa0T PA3IMUYHBIMI METOIAMH PEILICHHS LIETIbIX,
palroOHANbHBIX, HPPAIMOHATBHBIX, ITOKa3aTeIbHBIX, JIOTAPUPMHUUECKHX ¢ TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPAaBEHCTB U MX cHcTeM. [1oTydeHHbIe YMEHHUS UCTIONB3YIOTCS TIPU HCCIIeJOBaHNH (YHKIIUH
C TIIOMOUIbIO NPOW3BOJHON, PEIICHHH MPUKIAJHBIX 3aJad W 3ahad Ha HAXOXKICHWE HaWOONbLUIMX H
HavMEHbIIMX 3HaueHWd QyHkuuu. JlaHHAas cojep)kaTenbHas JIMHUS BKIIOYaeT B cedsS  Takke
(dbopMHpOBaHNEe YMEHHI BBITIOJIHATH pacueThl Mo (GopMmyliaM, IpeoOpa3oBaHus MEIbIX, PAllHOHATBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHHUH, COIACPKALIMX CTEICHH U
norapudmel. B xome wu3yueHus anreOpaMueckoro marepuana NPOUCXOAUT JajbHEWIlee pa3BUTHE
ANTOPAUTMHUYECKOTO U aOCTPaKTHOTO MBINUICHHUsSI 00ydYaromuxcs, (GOPMHPYIOTCS HABBIKH JIETyKTUBHBIX
paccykaeHuil, paboTbl ¢ CHMBOJIEHBIMHU (POPMaMu, IPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B
BUJE€ PABEHCTB M HepaBeHCTB. AunreOpa mnpeanaraer 3¢GQeKTHBHbIE WHCTPYMEHTBI IJIsi pEIICHUs
NPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajIad, HATJIAHO JEeMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa
HaYKH.

ConepxarenpHo-MeToandeckas JuHUA "OyHKIUN U rpaduKu” TECHO MeperieTaeTcs ¢ APYrUMHU
JUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3aJjaeT IOCIE/0BATEIIbHOCTh W3yUYeHHUS
Matepuana. M3yueHnue cTerneHHoMN, MoKa3aTebHOMU, Jorapu(MUIecKoi U TPUTOHOMETPHUYECKUX (DYyHKITHH,
MX CBOWCTB M Ipa(MKOB, HCIOIb30BaHNE (YHKINH JUIS pELICHUs 3a/1a4 U3 APYTHX YUeOHBIX IPEIMETOB U
peanbHON KHU3HM TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK M C PELICHWEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QOpMylamMu
3aBUCHUMOCTH MEXIy pa3IWYHbIMH BEJIWYHHAMH, HCCIIEJOBaTh IONYYCHHbIC (YHKIUH, CTPOUTH HX



rpaduku. Martepuan copepkaTelbHON JMHAU HAIleJIeH Ha Pa3BUTHE YMEHHMA U HABBIKOB, MO3BOJISIFOIIUX
BBIpQKATh 3aBUCHMOCTH MEXJy BEJIMYMHAMH B Pa3IMYHOW (opMe: aHAJIUTHYCCKOW, rpaduvecKor u
cloBecHOU. M3yueHne MaTepuaia crocoOCTBYET Pa3BUTHIO allTOPUTMUYECKOTO MBILIICHHS, CTIOCOOHOCTH
K 0000IIEHNIO U KOHKPETU3AIMH, HCIIOIb30BAHUIO aHAIOTHH.

CopepxarenpHas muHUA "Havana MaTeMaTHYeCKOro aHAIKM3a" MMO3BOIISET CYIIECTBEHHO PACIITUPUTH
KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIAIHBIX 3214, IOCTYIMHBIX 00yYaroIUMcs, Y KOTOPBIX TOSBIISIETCS
BO3MOXKHOCTh MCCJICJIOBATh U CTPOUTH TpaduKku (YHKIMN, ONPEACISITh UX HauOOJbIINE U HAUMCHBIIINE
3HAYCHUS, BBIUUCIATH IUIOMAAH GUTYp H 00BEMBI TEll, HAXOJUTh CKOPOCTH M YCKOPEHHS MPOIIECCOB.
ConepxareibHasi JTUHHUS OTKPHIBACT HOBBIC BO3MOXKHOCTH TIOCTPOCHUSI MaTeMaTHYECKHX MoJeeit
PCAIBHBIX CHTYyallUid, HAXOXJACHUS HAWIYYIIeT0 PEUICHHWS B NPUKIAJHBIX, B TOM YHCIE COIHAILHO-
9KOHOMHYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaNN3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-IOTUYECKOTO W KPEAaTHBHOTO MBINUICHUS, (OPMUPOBAHUIO yMEHHUH
pacro3HaBaTh NPOSIBICHHUS 3aKOHOB MaTEMAaTHKU B HAayKe, TEXHUKE M MCcKyccTBe. OOyvaromuecs y3HaloT
0 BBIJAIOIIUXCSI Pe3yJIbTaTax, MOJIYICHHBIX B XOJI¢ Pa3BUTHS MAaTEMATUKK KaK HAYKH, M UX aBTOpPax.

ConeprkarenpHO-MeToAMYeCKas TUHUSA "MHOMXECTBA U JIOTHKA" B OCHOBHOM ITOCBSIIICHA dJIEMEHTaM
TEOPUH MHOXECTB. TeOpeTHKO-MHOXKECTBEHHBIC TPEICTABICHNS MPOHU3BIBAIOT BECh KypC INKOJBHON
MAaTCMAaTHUKU U IIpEeAJIararoT HaI/I6OJ'ICC YHHBCpcaJILHLIfI SA3BIK, 06’L€I[I/IH$HOHII/H71 BCC pa3aciibl MATEMAaTUKU U
ec MPHIIOKCHUH, OHU CBSA3BIBAIOT Pa3HbIC MAaTEMAaTHUCCKHE MUCIUILTUHBI B SIUHOE Ienoe. BaxkHo naTh
BO3MOXHOCTh 00YJa0IeMyCsi TOHUMATh TEOPETUKO-MHOKECTBECHHBIN S3bIK COBPEMEHHOW MAaTEMATHKH U
HCIIOJIBb30BaTh €ro AJid BBIPAXKCHUA CBOUX MBICIIEH.

B yueOHoM kypce "Anrebpa u Havasa MaTeMaTHYECKOTO aHaimu3a" MPHUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOTO MOJICITHPOBAHMS, KOTOpPbIC MPU3BaHbI CPOPMUPOBATH HABBIKK TOCTPOCHHS MOJENCH
PpCaJIbHBIX CI/ITyaHI/II‘/'I, HUCCIICAOBAHHUA OTUX MOI[GJIeﬁ C IIOMOIIIBIO aIrmaparta anre6p1;1 1 MaTeMaTHYCCKOI'O
aHaJIM3a M HHTEPIpEeTalud TOJYYCHHBIX pe3yJbTaToB. 3aJaHusl BKIIOUYEHBI B KaXXIbld W3 pa3zelioB
NPOTrpaMMBI, TMOCKOJILKY BECh MaTepuan y4eOHOro Kypca IIUPOKO WCHONb3YeTCs JJIsl PElICHUs
NPUKIATHBIX  3amad. [Ipu  pelieHWH pealbHBIX MPAKTUYSCKUX 3a1a4  OOydaroliuecsl pa3BUBAIOT
HaOII0IaTeTbHOCTh, YMEHNE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIL30BATh aHAJIOTHIO,
00001maTh M KOHKPETHU3UpOBaTh NpobieMy. JlesaTensHOCTh MO (OPMHPOBAHHMIO HABBIKOB PELICHUS
NPUKIATHBIX 33724 OPraHU3yeTCsl B Mpollecce U3yUYeHUs BCeX TeM y4eOHoro kypca "AsreOpa W Havama
MaTeMaTU4YeCKOTo aHaimmu3a'".

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM Iu1aHe Ha M3ydeHHe Kypca aareOphl 1 Hayal MaTeMaTHYecKOro aHaim3a Ha 0a30BOM ypOBHE
oTBOAMTCA 2 yaca B Hezexo B 10 kimacce u 3 yaca B Hezenmto B 11 kimacce, Bcero 3a JjBa rojia 00y4eHus —
170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHple yncna. OOBIKHOBEHHBIE M JACCATHYHBIE ApOOW, MPOLEHTH, OECKOHEYHBIE
NepuoaNUecKie Ipodu. ApumeTndeckue omepauud ¢ PaluoOHAIBHBIMH YHCIaMH, NpeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHuil. [Ipumenenue npoOell M MPOLEHTOB Ui PELICHUS NPHUKIAAHBIX 3a4ad W3
Pa3IMYHBIX OTpACJICd 3HAHUM U PEAIbHON KU3HU.

[eiicTBuTenbHble uncna. PanonanbHble M MPpalMOHANBHBIC YUca. ApUPMETHIECKUE OTIEPALIUH C
JEeHCTBUTETbHBIMH YKciaaMu. [IpuOnk€HHbIe BHIYMCIICHHS, TPaBUIa OKPYTJICHUS, PUKHUIKA U OLICHKA
pe3yapTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokaszateneM. CraHaapTHas ¢opMa 3allUCH  JEHCTBUTEIBHOTO YHCHA.
Hcnonb3oBanue NoAXo el GOpMBbI 3aNICH ASHCTBUTENBHBIX YHCEN AJISl pEIIeHHS MPAaKTHIECKUX 3a71a4
Y TIPECTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHH. JeWcTBUs ¢ apupMETHUYECKUMH KOPHSIMH
HaTypaJbHOU CTEIICHH.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxzecTBa ¥ TOXAECTBEHHBIE IPE0OPa30BaHUS.

IIpeoGpa3oBaHye TPUrOHOMETPUIECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE POPMYJIBL.

YpaBHeHUE, KOpeHb YpaBHEHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTol MHTEPBAJIOB.

Pemenue nensix 1 ApoOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

PelieHne TpUroHOMETPUYECKUX YPaBHEHUN.

IIpuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3aa4 U 3a/1a4 U3 pPa3INdHbIX
obnactell HAYKH U peaNbHOM KU3HU.

DOyHKIUM ¥ TPpaduKH

®OyHKHA, criocoObl 3ananus pyHkuuu. ['paduk ¢pynknun. BzaumHo oOpatHble QyHKITUH.

Obnacte ompeneneHuss MU MHOXecTBO 3HaueHMH ¢yHkumu. Hymum ¢ynkuoun. [Ipomexytku
3HAaKOMOCTOSHCTBA. UETHBIE U HEUETHBIE (DYHKLIUH.

CrenenHas GyHKLUS C HATypaJIbHBIM M LIeJIbIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpauK KOpHs N-OH CTENCHH.

Tpuronomerpuueckass OKpPY>KHOCTb, OINpENENIEHHE TPUTOHOMETPHUYECKUX (QYHKIHMHA YHCIOBOTO

apryMeHra.
Hauasia MaTeMaTH4eCKOI0 aHAIN3A
ITocnenoBaTenbHOCTH, CIOCOO0BI 3aJaHUs MOCJIeJ0BATENLHOCTEH. MoHOTOHHBIE
M0CJIEJ0BATELHOCTH.

Apudmerrnueckass ¥ TeoMeTpudeckas Mporpeccud. beckoHewHO yOBIBaIOIIas TeoMeTpHYecKast
nporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TreoMeTpHyecKoi mporpeccun. DPopmysa CIOKHBIX
MPOIEHTOB. Vcronp30Banne mporpeccu s PEIIeHNs peaabHbIX 3a/1a4 MPUKIaTHOTO XapaKkTepa.

MHo:kecTBa U JOTHKA

MHOXeCTBO, oOIepanuu Hajx MHOXecTBamu. Jlmarpammel Oiinmepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO arnapara JUisi ONMCAHUS PEeaTbHBIX MPOIECCOB M SIBICHUH, IPHU PEIICHUN
3a/1a4 U3 JIPYrux y4eOHBIX MPEAMETOB.

Omnpenenenne, Teopema, CIeICTBUE, TOKA3aTeNbCTBO.

11 KJIACC



Ymucna v BBIYUCICHAS

HatypanbsHble 1 nensie uncna. [IpuzHaky AeTUMOCTH LETBIX YUCEIL.

Crenens ¢ paliMoHaJIbHBIM NTOKa3aTeseM. CBOWCTBA CTETICHHU.

Jlorapudm uncna. JlecsaTuunbie 1 HaTypalbHbIE JTOTApU(MBL.

YpaBHeHus U HepaBeHCTBA

[TpeoOpa3zoBanue BEIpaXCHUH, COAEPIKALIMX JIOTaPHUPMBL.

[TpeoOpa3oBanue BEIpaXCHUH, COAEPIKALINX CTENIEHHU C PAIMOHATBHBIM MTOKa3aTeIeM.

IIpuMeps! TPUTOHOMETPUUECKUX HEPABEHCTB.

IloxazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA.

Cucrempl TUHEWHBIX ypaBHEHUH. PemieHne npukiagHbIX 3a7ad ¢ IOMOIIBIO CHCTEMBI JTUHEWHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHUH U HEPaBEHCTB.

IIpuMmeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTH4eCKHUX 3ajiad U 3aJad U3
Pa3IMYHBIX 00JacTeil HAYKH U peaibHOM KU3HH.

DyHKIUH U TPaUKH

Oynknust. [lepuogmueckne ¢yHkuuu. [TpomMeKyTkn MOHOTOHHOCTH (yHKIMH. MakCUMyMBl H
MUHUMYMBI (pyHKIWU. Hanbomnpiee n HanMeHblee 3HaUeHHe QYHKIMU Ha IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOUCTBA U TpaduKy.

[MokazarenbHas u norapupmudeckas GyHKINHU, UX CBOWCTBA U TpadUKH.

Hcnonps3oBanue rpadhukoB GyHKIHN IS PENICHAs] YPaBHEHUH W THHEWHBIX CHCTEM.

Hcnons3oBanue rpa@ukoB (YHKIHUNA JUIS HCCIENIOBAHHS IPOIECCOB M 3aBHCUMOCTEH, KOTOPBIE
BO3HMKAIOT IPU PEIICHUH 3a/1a4 U3 APYTHX YUCOHBIX IPEIMETOB U PEaTbHOM JKU3HU.

Havyana MaTemMaTH4ecKoro aHain3a

HenpepsiBable pynkunu. MeTton HHTEPBAIOB AJ PELICHUS] HEPABEHCTB.

[IpousBoanas dyHkiun. ['eomeTprudeckuii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM.

[IpousBoanble 3MeMEHTApHBIX (QYHKOUHA. @DOpPMyNBl HAXOXIEHUS TMPOU3BOIHOW CYMMBI,
MPOM3BENEHHS U YaCTHOTO (DYyHKLHH.

IIpumeHeHne MPOM3BOJHOM K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnenne HanOoJbIIero 1 HaMMEHbILET0 3HaYeHNS! PYHKIMH Ha OTpe3Ke.

IIpuMeHeHne MpON3BOAHON JUIsl HAX0KIEHUS] HAWIYUILIETrO PEICHUs] B MPUKJIAJHBIX 3aJa4ax, AJIs
OTIpeJIesIeHHs CKOPOCTH IIpoliecca, 3aJaHHOro (OpMYJION Wi rpadrukom.

[lepBooOpa3znas. Tabmuma nmepBooOpasHBIX.

WnTterpas, ero reoMeTpuyeckuid M (U3MUYECKHH CMbICT. BpraucieHue mHTerpana mo ¢opmyie
Herorona—JleitOHuma.



INJIAHUPYEMBIE PE3YJIBTATHI
HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh NOHATHAMH: PAllMOHATIBHOE U ACHCTBUTENLHOE YMCIIO, OOBIKHOBEHHAS U AECATHYHAS
JIpO0Ob, TPOIICHTHI.

BrimonssaTe apudmMeTrueckre onepanun ¢ palioHaIbHBIMUA U JeHCTBUTEIBHBIMH YHCIIAMHU.

BrimonHaTe npuOIMKEHHBIE BEIYUCICHHS, UCTIONb3YS MPaBHUia OKPYTJICHUS, eNaTh NPUKUIKY H
OILIEHKY pe3y/bTaTa BBIYUCICHUI.

OnepupoBaTh MOHATUSMH: CTETEHb C WEJNBIM IIOKa3zaTeleM; CTaHgapTHas ¢opma 3amucu
JEHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpajJbHOH CTENEeHU; HCIOIb30BaTh MOAXOASNIYI0 (GopMmy 3amucu
JEHCTBUTEIHHBIX YMCEN I PEUICHUS MPAKTHYECKUX 3324 U [IPEJCTaBICHUS TaHHBIX.

OnepupoBath MOHIATHUAMU: CUHYC, KOCUHYC M TaHT'€HC NTPOM3BOJIBHOTO yIJIa; UCIIOIb30BaTh 3aMUCh
MPOU3BOJIBHOTO yTiIa uepe3 00paTHble TPUTOHOMETPUYECKUE (DYHKIINH.

YpaBHeHHs M HEPpaBEHCTBA

OnepupoBaTh MOHATHSMM: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJNOE, PpalUOHAIBHOE,
MppaloHalbHOEe YpaBHEHUE, HEPAaBEHCTBO; TPUTOHOMETPUUYECKOE YpaBHEHHE;

BoimonsaTe npeobpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U peIlaTh TPUTOHOMETPUUECKHUE
YpaBHEHUSI.

BoimonsaTe npeoOpa3oBaHus LENbIX, PAMOHATBHBIX U UPPALUOHAIBHBIX BBIPAKCHUI M peIlaTh
OCHOBHBIE THIIbI LIEJIBIX, PALIMOHANBHBIX U UPPALUOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHHUS U HEPABEHCTBA JJIs1 PELLICHUS MATEMaTHYECKUX 33124 U 33144 U3 PA3IHYHBIX
obrnactelf HAYKH U peaNbHOM KU3HU.

MognenupoBaTh pealbHbIe CUTyallud Ha SI3bIKE anreOpbl, COCTAaBIISTH BBIPAKEHHS, YPaBHEHHS,
HEpaBEHCTBA II0 YCJIOBHUIO 3aJjaud, MCCIENOBATh MOCTPOCHHBIE MOJENH C HMCIOJIb30BAHWUEM ammapara
anreOpsl.

DOyHKIUH U TPpaduKH

OnepupoBars NOHATHAMHU: (GYHKLHMS, CIOCOOBl 3amaHus (YHKOMM, OOJIACTb ONpEACICHUs |
MHO>KECTBO 3HaueHHH (GyHKINY, Tpadrk QYHKIINHN, B3aNMHO 00paTHbIE (YHKIIHH.

OnepupoBare MOHATUSAMH: YETHOCTH W HEYETHOCTh (PYHKIMM, HYTH (QYHKIMH, TPOMEXYTKU
3HAaKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKUUH IS PELICHUs] YpaBHEHHH.

Crpouts u yuTaTh rpaduKy TMHEHHON QyHKINHU, KBAIPaTUUHONW QYHKLNH, CTETIEHHON (QYHKIINH C
LEJIBIM TIOKA3aTeNIEM.

Hcnonb3oBath rpaduku GyHKIMN AT MCCIEJOBAaHUS MPOLECCOB M 3aBUCHMMOCTEH NPH PEIICHUH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U PeaIbHON JKU3HM; BRIpaXKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEJINYHHAMH.

Hauyana MaTemaTH4eckoro aHajiuza

OneprpoBath MOHATHIMH: TIOCIEIOBATEILHOCTE, apu(MeTHIECKas M T€OMETPHUIECKas IIPOTPECCHH.

OnepupoBaTh TOHATHAMHU: OECKOHEYHO YOBIBAIOIIas TeoMeTpHUecKas TMpOrpeccusi, Ccymma
OeCKOHEYHO yOBIBAOIIEH T€OMETPHYECKON ITPOTPECCHH.

3anaBath MOCIIENOBATEIBHOCTH PA3THYHBIMH CIIOCOOAMHU.

Hcmonp30BaTh CBOWCTBA MOCIIENOBATEIHLHOCTEH M TPOTPECCH U PEIISHHUs] pealbHBIX 3a7ad
MIPHUKJIATHOTO XapaKTepa.

MHo:kecTBa U JOTHKA

OneprupoBaTh NOHATUSAMHU: MHOKECTBO, ONIEPAIlNU HAJl MHO)KECTBAMHU.



Hcnone30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapaT AJi1 ONHCAHHWA pEalbHBIX IPOLECCOB U
SBJICHUH, IPU PENIEHNH 33/1a4 U3 IPYIUX Y4eOHBIX ITPEJMETOB.
OneprpoBaTh NOHATUAMU: OIPEJIEIEHNE, TEOPEMA, CIEICTBUE, IOKA3aTENbCTRO.

11 KJIACC

Yucna 1 BbIYUCICHUS

OnepupoBaTh NOHATUAME: HATYpaJIbHOE, IIEJI0€ YHCII0; UCTIOIb30BaTh MPU3HAKHU IETUMOCTH LENbIX
qrcen, pa3iokKeHHe Yucia Ha IPOCThIe MHOXKUTENH IS PELICHUs 3a/1a4.

OneprpoBaTh NOHATUEM: CTENIEHb C PALIMOHAIBHBIM MTOKa3aTeNeM.

OnepupoBaTh MOHIATUSMHE: JOrapu(M dncnia, JecCITUIHBIEC U HATYpajlbHbIE JOrapu(MbL.

YpaBHeHus U HepaBeHCTBA

[TpuMeHATh, CBOMCTBAa CTENEHH Al MpeoOpa3oBaHUsl BHIPAKECHUI; ONEpUPOBATH MOHATHIMU:
MOKAa3aTEeIbHOE YpaBHEHHE M HEPaBEHCTBO; pELIaTh OCHOBHBIE THIIBI MOKAa3aTeNbHBIX YpaBHEHUH U
HEPaBEHCTB.

BeimonHsaTe ipeoOpazoBaHusi BBIPAKEHUH, COAEPKAIIUX JIOTapU(MBI; ONEPUPOBATH MOHATHUSIMHU:
sorapu()MUYECKOe YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI JIOTAPU(PMHUUCCKUX YPABHCHUN U
HEPaBEHCTB.

Haxonute pemeHns NpocTeluX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMU: CHCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHne; HCIO0JIb30BaTh CUCTEMY
JUHEWHBIX ypaBHEHUH [UIA PEIIEHUS MPAaKTHYECKUX 3a1ad.

Haxomuth pemeHuss MOpOCTEUIIMX CUCTEM M COBOKYIHOCTEH palMOHAJbHBIX YPAaBHEHUI U
HEPABEHCTB.

MopnenupoBaTh peajbHble CUTyallud Ha SI3bIKE anreOpbl, COCTAaBIISTH BBIPAKEHHS, YPABHEHHS,
HEPABEHCTBA M CUCTEMBI M0 YCIIOBHUIO 3aJa4H, UCCIENOBATH MOCTPOEHHBIE MOAEIN C HCIOIb30BAHUEM
amnmapara anreophbl.

DOyHKUUM U TPpaduKH

OnepupoBarh MOHATUSMH: HepuoAMyYecKass (YHKLUHUS, MPOMEXYTKM MOHOTOHHOCTH (YHKIMH,
TOYKH DJKCTpeMyMa (GYHKUMHM, HauOoJsiblllee M HAaWUMEHbIIeEe 3HAa4eHUS (YHKUUHM Ha MPOMEXKYTKE;
MCIIOJIb30BaTh UX AJISl UCCIIeI0OBaHMs (DYHKLUH, 3aJaHHON IPauKOM.

OnepupoBare NOHATHAMU: T'papyKH MMOKa3aTeIbHOM, JOrapugMUIECKO U TPUTOHOMETPUIECKUX
¢byHKuuMil; n300paxkaTb UX Ha KOOPAMHATHOM IJIOCKOCTH W HMCIIONB30BATh JUIS PELICHUS YPAaBHEHUH H
HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOMN IUIOCKOCTH Tpa)MKK TMHEHHBIX YpaBHEHUH U UCTIOJIB30BaTh UX IS
pEIIEHUS CUCTEMBI TMHEWHBIX YPaBHEHH.

Hcnonb3oBarh rpaguku (YHKUME Ui MCCIEJOBAaHUS MPOLECCOB M 3aBHCUMOCTEH M3 IPYrux
y4eOHBIX TUCIMILIHH.

Havyana MaTemMaTH4ecKoro aHajinsa

OnepupoBarh TNOHATUSIMM: HENpepbIBHAas (YHKUUS; NPOW3BOJHAs (YHKLIWH, HCIIOJIb30BaTh
TCOMETPUYCCKUI U (PU3NICCKHUI CMBICIT IIPOU3BOIHON JJIs PELICHHS 33]1a4.

HaxomuTh TpOM3BOAHBIE DJIEMEHTAPHBIX (YHKIWH, BBIYHACIATH MPOM3BOJHBIE CYMMBI,
MIPOU3BECHUS, YaCTHOTO (DYHKITHH.

Hcmonp30BaTh MPOU3BOIHYIO IS WCCIENOBaHUA (DYHKIIMEM HAa MOHOTOHHOCTH M 3KCTPEMYMBI,
IMPUMECHSATH PE3YJIbTAThl UCCIICAOBAHUSA K ITIOCTPOCHUTIO Fpa(i)I/IKOB.

Hcnonn3oBath ITPOU3BOJHYIO I HAXOXACHUA HANITYUHICTO PEIICHUA B IMIPUKIIAIHBIX, B TOM YHCJIC
COIMAJIbHO-?KOHOMHYECKHX, 3a/1a4ax.

OneprupoBaTh NOHATHSAMU: IEPBOOOPA3HAA U HHTETPAT;, TIOHUMATh TEOMETPUIECKUN 1 (PU3NIeCKui
CMBICT HHTETpaIa.

HaxonuTh nepBooOpaszHble 3NIeMEeHTapHBIX QYHKIHIA; BBIYUCIIATH HHTETpat 1o Gopmyne HeroTrona—
JleitOnuma.



Pemats MPUKIIAAHBIC 3a/1a4H, B TOM YHCJIC COUUAIIbHO-3KOHOMHUYCCKOTO 1 (1)I/I3I/IIICCKOFO XapakTepa,
CpeacTBaM MaTCMAaTUYCCKOTO aHAJIn34a.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
Kosau4ecTBO 4acoB DJ1eKTPOHHBIE
Ne HanMeHoBaHue pa3jaeioB U TeM (mudposbie)
Kontpoabnbie | IIpakTudeckue
n/n MPOrpaMMbl Bceero oOpa3zoBaTejbHbIE
padoTsI padoTsI
pecypchbl
1 lvi;zz;e;:j;i?; ZI:I?;JI;H;I: I:IOHaIILHLIC 14 1 bubmmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
5 Oynknyuu U rpaduku. CTEeneHb C HelbIM 6 Bubmuorexa [OK
[oKasareliieM https://m.edsoo.ru/1568aba3
3 ApudmeTrnaeckuii KOpeHb N—OH CTETIeHH. 18 1 bubmmorexa [IOK
HWppaioHasibHble YpaBHEHHS M HEPaBEHCTBA https://m.edso00.ru/1568aba3
(0))
4 Opl\c/)lygble Tpuronome ecKHe 22 1 bubmorexa HOK
TPUT'OHOMCTPUHN. HNTOHOMECTPHUU! 51
p p p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocaenoBaTenbHOC orpecc 5 bubmmorexa [IOK
BATCJIIBHOCTH U IIPOI’ nn
Jen 1 porp https://m.edsoo.ru/1568aba3
5 IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AITHS 3 1 Bubnmoreka LJOK
3HAHUN https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaunvecTBO yacon DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabubie  IIpakTHyeckue
n/n MPOrpamMMblI Bceero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
, ETineHL c paHI/IZ)HaJ'IKBHBIM I;[OII;aBaTeneM. . . BuGmorexa LIOK
oka3zarenbHas GyHkIys. [TokaszaTenbHbie https://m.edsoo.ru/fL1c4afd
ypaBHEHUS 1 HEPABEHCTBA
2| Tormpavaceccnme sommmomm 12 BuGinorera LIOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
;| s b 9 1
p P i https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
. bubmmorexa [IOK
4 IIponsBoHas. [IpumeneHne mpou3BOIHOM 24 1 https://m.edsoo.ru/fl1cafd
5 reroa i ero erie 9 bubmmoreka IIOK
HTCT Hn €Iro IIPUMCHCHMUS
P P https://m.edsoo.ru/f11c4afd
bubmmoreka LIOK
6 i 12 1
CHCTeMBI ypaBHEHHH https://m.edsoo.ru/f11c4afd
7 HarypansHble U 11€JIbIe YnCiIa 6 bubmmorexa [IOK
P a https://m.edsoo.ru/f11c4afd
8 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 18 5 Bu6nuoreka [JOK
3HAHUNI https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
™ KouuyecTBO 4acon Jara DyeKTpOoHHBbIe HUPPOBBIE
, Tema ypoka KouTpoabnbie  IlpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3yueHus
padoThI padoThI pecypcbl
MHoxecTBO, onepaluu Hajl Butmorexa LOK
! gng;:fgt:ﬁfnarpmml ! https://m.edsoo.ru/746d5dce
Pannonansuble ynciia. OOBIKHOBEHHBIE H Bu6morexa LIOK
2 JIECATHYHBIE APOOH, IPOLIEHTEHI, 1
OECKOHEYHbIC 112«:p1z10;{§qecme JIpodu https://m.edso0o.ru/be888093
Apudmerrueckue onepanun ¢
3 paIMoOHAIBHBIMH YHCIIaAMH, 1 EES;H;I/?;ZI;Z?O?I:/ 447595
npeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHIN " '
[IpumMeHeHune TpoOeit 1 IPOLEHTOB JIJIs
4 pelieHus IPUKIAIHBIX 3a/1a4 U3 1 Bubnunoreka [IOK
Pa3IMYHBIX OTpacieil 3HaHUI U PeaTbHOM https://m.edsoo.ru/44dd1046
KU3HH
[IpumMeHeHue TpoOeit 1 MPOLEHTOB JIJIs
5 pelieHus IPUKIAIHBIX 3a/1a4 U3 1 Bubnunoreka [IOK
Pa3IMYHBIX OTpaciiell 3HAHUH U pealbHON https://m.edsoo.ru/d99d8c74
KU3HH
6 JlelicTBUTEIbHBIE YKCIA. PalinoHaabHbBIE U 1 bubmuoreka IIOK
WppaIMOHAIBHEIC YUCIIA https://m.edsoo.ru/2f36a36f
7 ApudmeTnyuecKue onepannu ¢ 1 Bubmoreka [JOK
JIEMCTBUTENILHBIMI YACIIaMHU https://m.edsoo.ru/a97a12d9
[pubnmxEHHBIC BHIYUCIICHHS, TIPABHIIA BuGmiorexa LIOK
8 OKPYTJICHUS], TPUKUKA U OI[CHKA 1

pe3yiibTaTa BBIYMCJICHHI

https://m.edsoo.ru/ch723fhd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

TO)KI[GCTBEI 1 TOXIACCTBCHHBIC

bubmuoreka LIOK

o npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHeHHE, KOPEHb YPaBHEHUS bubamorera LIOK
’ https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pemeHre HepaBeHCTBA bubmorexa IOK
’ https://m.eds00.ru/50bdf26d
bubmuoreka IIOK
12 Metox mirepazios https://m.eds00.ru/775f5d99
13 Pemenue nienpix U ApoOHO-PAIMOHATEHBIX bubmmorexa [IOK
ypaBHEHHI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonTponpHas paborta mmo teme
14 "MHOXeCTBa pallMOHAIBHBIX U Bubmuoreka [JOK
JIeHCTBUTENBHBIX YKcell. PanmonansHble https://m.eds00.ru/1914a389
ypaBHEHUS U HEpaBeHCTB"
15 OyHKIMSI, CIOCOOBI 3a1aHus (QYHKIINH. Bubmorexa [JOK
BzaumHuo oOpatHbie QpyHKIUH https://m.edsoo.ru/226eeabf
I'paduk Gpyakimu. O0IacTh ONpeaeICHUs
16 Y MHOXECTBO 3Ha4eHWH ¢yHKumn. Hynm Bbubnuorexa LIOK
¢byukimu. [TpoMexxyTkn https://m.edso0o.ru/763e75ee
3HAKOIOCTOSHCTBA
17 UérHble 1 Heu€THBIE (DYHKIIUU bubamoreica LIOK
https://m.edsoo.ru/ff4564ad
CreneHp C LeNbIM M0Ka3aTesIeM.
18 CTaHIIapTHI:SI (dhopmMa 3anucu Bubmmorexa LIOK
N https://m.edso0.ru/66446d3e
JIEHCTBUTEIHHOrO YHCIa
Ucnonp3oBanue noaxoasieii popmsl
19 3aIIUCHA OEHUCTBUTENBHBIX YUCET IS bubmunoreka LIOK

pEeUICHUA IMPAKTUYCCKUX 3a1a4 U
MpEACTaBJICHUA JaHHBIX

https://m.edsoo.ru/6eadc6fl



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

Crenennas (I)YHKLII/IH C HaTypaJIbHbIM 1

bu6nmoreka IJOK

20 LeIBIM NoKa3aTeneM. E€ cBolicTBa u https://m.eds00.ru/3f25a047

rpadux
21 ApudmeTnueckuil KOpeHb HaTypaJbHON bubnuoreka [IOK

CTETICHH https://m.edsoo.ru/d82c36d4
29 ApudmeTnyeckuil KOpeHb HaTypalbHON Bubnmuorexa LJOK

CTCTICHH https://m.edsoo.ru/fe7fc4db
93 CaoiicTBa apupMETHIECKOTO KOPHS bubmmorexa [IOK

HATypaJbHOU CTEIICHH https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apupMETHIECKOTO KOPHS bubmmorexa [IOK

HATypaJbHOW CTETICHH https://m.eds00.ru/c3389865
o5 CBoiicTBa apuPMETHIECKOTO KOPHS Bubmuoreka [JOK

HaTypaIbHOU CTEIICHN https://m.edsoo.ru/444c4b9c
26 JeiicTBust ¢ apupMETHIECKUMH KOPHIMH bubnuorexa LIOK

N—oii cTeneHu https://m.eds00.ru/54b815c5
97 JeiicTBus ¢ apuMETHICCKUMH KOPHSIMH Bubmuorexa [JOK

N—oii cTeneHu https://m.eds00.ru/83105a0e
28 JeiicTBus ¢ apuMETHIECKUMH KOPHSIMH Bubmorexa [JOK

N—oii cTerneHn https://m.edsoo.ru/2ablc7bc
29 Heiictust ¢ apu)MeTHIECKUMU KOPHSIMUA Bbubnuorexa LIOK

N—oii cTeneHu https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupMETHICCKUMH KOPHSIMH Bubmoreka [JOK

N—oii cTerneHn https://m.edsoo.ru/8a5ada51
31 Peuienne nppannoHanbHbIX YpaBHEHUN U Bubmoreka [JOK

HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenne nppanmoHanbHBIX ypaBHEHUN U Bubmuorexa LIOK

HEPaBEHCTB https://m.edsoo.ru/9362fead
33 Peuienne nppannoHanbHbIX YPaBHEHUN U Bubmoreka [JOK

HCPABCHCTB

https://m.edsoo0.ru/78d9b391



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
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Pemenne nppanroHanbHbIX YPaBHEHUN U Bubnmuorexa LIOK
34
HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppanvoHanbHbIX YPaBHEHUN U Bubnmuorexa LHOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
. . bu6nmoreka IJOK
36 CpoiicTBa 1 rpad)uK KOPHS N-0i1 CTEICHU https://m.edsoo.ru/eb0cc5e3
N . bubnuoreka [IOK
37 CsoiicTBa 1 rpaduk KOpHs N-0if cTeneHn https://m.eds00.ru/5f29h9b5
KonTponbHas paborta mmo teme
38 " ApudmMeTriecKnit KOpeHb N—OH CTETeHHN. bubmmorexa [IOK
HpparmonanbHbie ypaBHESHHS U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CuHyC, KOCHHYC ¥ TAHT€HC YHACIOBOTO bubmmorexa [IOK
aprymMeHTa https://m.edso0.ru/5f605ed0
40 Cunyc, KOCUHYC U TAaHT€HC YHUCIOBOTO Bubnunoreka [IOK
aprymMeHTa https://m.edsoo.ru/ec9f4d78
ApKCUHYC, apKKOCHHYC U apKTaHT€HC Bubmuorexa [JOK
41
YHCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U aPKTAHT€HC Bbubnuorexa LIOK
YHCIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTpuyeckasi OKpyKHOCTb,
43 ogpe;[eneﬂnep TpHFOHOMell?I})II/I‘IeCKI/IX bubamorexa LIOK
N https://m.eds00.ru/6df195a0
(yHKIMH YUCITIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 oﬁpenene}mf TpI/IFOHOMefI})II/IT-IeCKI/IX bubamorera LIOK
N https://m.edso0.ru/6b61c578
(yHKIMH YUCITIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnmnorexa [JOK
(hopmyet https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKHUE Bubnmoreka [IOK

hopmyibt

https://m.edsoo.ru/fcdd2a2e



https://m.edsoo.ru/de7ca33e
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OcHOBHbBIE TPUTOHOMCTPUUICCKUC

bubmuoreka LIOK

A (opmyt https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnuoreka [IOK
bopmyJbt https://m.edsoo.ru/12d1413c

49 IIpeobpazoBanme TPUTOHOMETPUUICCKHIX bubmmoreka [JOK
BBIPAKECHHI https://m.edsoo.ru/e248c5fc
[IpeoOpazoBaHue TPUTOHOMETPUICCKHIX bubnuoreka [IOK

50 N
BBIPAXKEHHIA https://m.edsoo.ru/09ba5b3d

51 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX bubmmorexa [IOK
BBIPAXKEHHIA https://m.edsoo.ru/1f4655da

59 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX bubmmorexa [IOK
BBIPAKCHHI https://m.edso00.ru/76ce9958

53 [TpeoOpazoBaHre TPUTOHOMETPUICCKUX Bubmuorexa [JOK
BBIPAXKEHHIA https://m.edsoo.ru/8fa598b5

54 Peuienne TpUroHOMETPUYECKUX Bbubnuorexa LIOK
ypaBHEHUH https://m.edsoo.ru/6baefel9

55 Peuienne TpUroHOMETPUYECKUX Bbubnuorexa LIOK
ypaBHEHUH https://m.edsoo.ru/alf8d141

56 Pemmenne TpuroHOMeTpHUECKUX Bubmuorexa [JOK
ypaBHEHH I https://m.edso0.ru/65a0f2d0

57 Pemenne TpuroHoMeTpU4ECKUX Bubmuorexa LIOK
ypaBHEHUH https://m.edsoo0.ru/0d8a770d
Pemenne TpuroHOMeTpUIECKAX Bubmoreka [JOK

58 .
ypaBHEHHH https://m.edsoo.ru/cec28774
Pemenne TpuroHOMeTpUIECKUX Bubmoreka [JOK

59 .
ypaBHEHUI https://m.edsoo.ru/e6eec650
0O606menue no remam "OCHOBHBIE BuGmorexa LIOK

60 TPUTOHOMETpUYECKUE HOPMYIIBL.

Tpuronomerpuueckrue ypaBHeHUA"

https://m.edsoo.ru/ae44ac4c



https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
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Kontponbnas padota o teme "D@opmyisl

TPUTOHOMETPUHU. TPUTOHOMETPUIECCKHE bubmuoreka LIOK
61 . 1
ypaBueHus"/Beepoccuiickast mpoBepoYHast https://m.edsoo.ru/b46a8228
pabora
62 Hrorosas koHTpOJbHAS paboTa / 1 bubmuoreka LIOK
Bcepoccuiickas nmposepounas pabora https://m.edsoo.ru/188bbf6c
O0001enue, cucTeMaTu3alys 3HaHUH 3a
63 Kypc aHJI1re6pH Y Hagal MaTL;MaTquCKoro 1 bubamorexa LIOK
https://m.edso0.ru/33e6629¢
ananmuza 10 kmacca
ApudmeTrryeckas U reoMeTprUeCcKast
64 nporpeccun. Vicnons30BaHHe TPOTPECCHH 1 bubmmorexa [IOK
JUTSL pEILICHUSI PealIbHBIX 3a/1a4 https://m.eds00.ru/d36669f8
MPUKIATHOTO XapakTepa
BeckoHeuHo yObIBaIoIas reoMeTpruIecKas
65 MIPOTrPECCHS. }éYMMa 6H;CKOHGLIHOP 1 bubamorexa LIOK
N . https://m.edsoo.ru/1cbf72bl
yOBIBAIOIICH FEOMETPUYECCKON IPOTPECCHH
66 ®dopmyna CIOKHBIX MPOIIEHTOB 1 bubamorera LIOK
https://m.edsoo.ru/538fc437
67 ®dopmyiia CIOXKHBIX TPOLIEHTOB 1 bubamoreica LIOK
https://m.edsoo.ru/c2627eca
000IIIeHIE, CHCTEMATH3AIINs 3HAHHUH 32
68 Sypc aHJ-IIF66p;I ¥ HAYall MaTL::MaTquCKoro 1 bubmiorexa LIOK
https://m.edso0.ru/49f1b827
ananmu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
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11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBbIE HU(POBBIE

Ne JlaTa
Tema ypoxa Kontponbusie  IpakTuyeckue oGpa3zoBare/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl
1 Cremnenb ¢ parioOHAIBHBIM ITOKa3aTeIeM 1 brbmmorexa LIOK
https://m.eds00.ru/a52939b3
2 CBolicTBa CTEIIEHU 1 Bubmiorexa LIOK
https://m.edso0.ru/ff601408
3 IIpeobpazoBanue BEIpaKEHH, 1 bubmmorexa [IOK
COJICPKAIIMX PAIlMOHATBHBIE CTEIICHH https://m.edsoo.ru/3d87e248
4 [Ipeobpa3zoBanue BHIpaXKCHUH, 1 Bubmuoreka [JOK
COZIEpIKAIIMX PAITHOHATBHBIC CTETICHN https://m.edso0.ru/343c6b64
5 IIpeobpazoBanue BEIpayKEHUI, 1 bubmmorexa [IOK
COJIEPKAIIMX PAIlMOHATBHBIE CTETICHH https://m.edsoo.ru/4064d354
6 [lokasarenbHble ypaBHEHUS 1 HEPABEHCTBA 1 bubamorexa LIOK
https://m.edsoo.ru/be76320c
7 Iloka3aTenbHbIE YPaBHEHUS U HEPABEHCTBA 1 bubamorera LIOK
https://m.edso00.ru/3d408009
8 Iloka3aTenbHbIE YpaBHEHUS U HEPABEHCTBA 1 bubamoreia LIOK
https://m.edsoo.ru/bd5ffOec
9 [loka3zarenbHbIe ypaBHEHUS U HEPABEHCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/cebf10c6
10 ITokazaTenbHble ypaBHEHMSI U HEPABEHCTBA 1 bubamorexca LIOK
https://m.edso00.ru/536de727
11 [loka3zarenbHast QyHKIMS, €€ CBOWCTBA U 1 Bubmuorexa LIOK
rpaduk https://m.edso0.ru/85bc8132
Kontpobhas padota o Teme "CreneHs ¢ Bubmoreka [JOK
12 1 1
paIlMoOHAaIBHBIM TTOKa3aTeIeM. https://m.edso0.ru/58e8e2f2



https://m.edsoo.ru/a52939b3
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https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
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[NoxkazarenpHas Qynkuus. I[lokazaTensHbie
ypaBHEHUS U HepaBeHCTBA"

Bubnmuorexa LHOK
13 Jlorapugm wicna https://m.edsc])_E).ru/Se3230d4
bubnuorexa [IOK
14 JecsaTruaHble U HaTypaNbHBIE JTOTapru(MBI https://m.e dsi.ru 116272162
15 [Ipeobpa3zoBanue BHIpaKCHUH, Bubmuoreka [JOK
CoZIepIKAIHX JIOTapU(MBbI https://m.edsoo.ru/da48154c
16 IIpeobpazoBanue BEIpayKEHHI, bubmmorexa [IOK
COZIepIKAIHX JIOTapU(MBbI https://m.edsoo.ru/4beff03b
17 IIpeobpazoBanue BEIpayKEHUH, bubmmorexa [IOK
COJICPIKAIIHX JTOTapHUPMBI https://m.edsoo.ru/fe189f2d
18 [IpeoOpaszoBanue BHIpaKCHUH, Bubmuorexa [JOK
COZIepIKAIIHX JIOTapU(MBbI https://m.edsoo.ru/fadb8aab
19 Jlorapudmuyeckue ypaBHEHUS U Bbubnuorexa LIOK
HEepaBEeHCTBA https://m.eds00.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U Bbubnuorexa LIOK
HEepaBeHCTBA https://m.edsoo0.ru/712ac2d9
1 Jlorapudmuieckre ypaBHEHHUS U Bubmuorexa [JOK
HEepaBEeHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmudeckre ypaBHEHHUS U Bubmuorexa LIOK
HEepaBEeHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuyeckas pyHkius, eé cBoiicTBa Bbubnuroreka [IOK
U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuyeckas pyHkus, e cBoiicTBa Bbubnuoreka [IOK
u rpaduk https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIUH, UX Bubmuorexa LIOK
CBOMCTBA U rpaduKH https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue QyHKIUH, UX Bubnuoreka [IOK

CBOIiCTBa U Tpaduku

https://m.edsoo.ru/d2e4601b



https://m.edsoo.ru/3e3230d4
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https://m.edsoo.ru/fe189f2d
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https://m.edsoo.ru/d2e4601b

7 Tpuronomerpuueckue GyHKIUH, UX Bubnmuorexa LIOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKLIUH, UX Bubnmuorexa LHOK
CBOICTBA 1 TpaduKH https://m.edsoo.ru/24ab3c53
29 IIpuMeps! TPUTOHOMETPHUICCKUX bubmmoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 IIpumeps! TPUTOHOMETPUUECKUX Bubmuoreka [JOK
HEPaBEHCTB https://m.eds00.ru/0c837397
31 [IpuMeps TPUTOHOMETPHUIECKHAX bubmmorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
39 [IpuMeps TPUTOHOMETPHUIECKHAX bubmmorexa [IOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KontponbHas pabota o Teme
"Jlorapudmudeckas QyHKIHS.
JlorapupmMuueckne ypaBHEHUs U
33 HepaEe}iTBa.Tpnrofc))MeTquecme bubamoreia LIOK
https://m.eds00.ru/10130727
(hyHKIY 1 UX
rpa¢uku. TpUroHOMETpUYECKHE
HepaBeHcTBa"
34 HenpepsiBHbIE QyHKIIUH Bubmorexa LIOK
https://m.edsoo.ru/403bfb0d
35 MeTto1 HHTEpBAJIOB 1S pEIICHUS Bubmuorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTo1 MHTEPBAJIOB 7SI PEIICHUS Bubmoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
37 [poussomHas GyHKIIMN bubamorexa LIOK
https://m.edso0.ru/0731ad3d
38 [IpousBonHas GpyHKIMN bubamorexca LIOK

https://m.edso0.ru/723dd608



https://m.edsoo.ru/ba9da96d
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39 I'eomerpuyecknii 1 GU3NIECKUN CMBICT Bubnmuorexa LIOK
HPOU3BO/THOM https://m.edso00.ru/6c8d36ff
'eomerpuuecknii 1 GU3NIECKUN CMBICT Bubnmuorexa LHOK

40 .

TIPOM3BOIHOM https://m.edsoo.ru/a413ecad
bu6nmoreka IJOK

41 II i

POH3BOHBIC JIICMEHTAPHBIX (pyHKLUMH https://m.edso0.ru/c7550e5f
bubmuoreka IIOK

42 II i

POH3BOHBIC MIICMEHTAPHBIX (pyHKLUMH https://m.edsoo.ru/14ab3cdb

43 IIponsBogHast CyMMBI, IPOU3BENCHUS, bubmmoreka [OK
YaCTHOTO (PYHKIIMI https://m.edso00.ru/c12a0552

44 [IponsBogHast CyMMBI, IIPOU3BENCHUS, bubnmoreka [OK
Y4aCTHOTO (pyHKIIHUI https://m.edso0.ru/d598f201

45 IIpousBoaHas CyMMBbI, TPOM3BEICHUS, Bubmuorexa [JOK
YaCTHOTO (PYHKIIMI https://m.edsoo.ru/1de34d4d
II .

R R — Bumonesa LIOK

A YHIH https://m.edsoo.ru/17af2df9
Y 9KCTPEMYMBI
47 Eﬁfezzﬁ;}gp(; H:I}zoi;lofaKMOHOTOHHOCTB bubamorera LIOK
5 YHIEH https://m.edsoo.ru/a8ca5ad4
Y 9KCTPEMYMBI
48 Ef;l\;legz::;}gp(; H:ZOfII;IO}?aKMOHOTOHHOCTB bubamorexa LIOK
5 YHIEH https://m.edsoo.ru/0b411edd
Y 3KCTPEMYMBI
II .
u BaHU HKI[UI HA MOHOTOHHOCTb
e YHIEHR https://m.edsoo.ru/caf9bd2f
Y 3KCTPEMYMBI
H 0
axO0XKJeHNE HanOOoJIBIIETO 1 BuGmorexa LIOK
50 HaMMEHBIIIETO 3HAYCHUS PYHKIMU Ha

oTpe3Ke

https://m.edsoo.ru/fac78f05
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HaxoxnaeHue HaHOOJBIIETO U

51 HaMMEHBILIETO 3HaYCHUS! PYHKIIMU Ha bubamoreta LIOK
yH https://m.edsoo.ru/fb6a8act
OTpe3Ke
52 I}I{;;;Z(}ii}i::oH:;fqoet;H;zOfK WU Ha bubamorexa LIOK
YHIH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
H 0
53 H;;;Z(Iiei:reoH:;aqO;;H;zO;K 1Y Ha bubamorexa LIOK
YHIR https://m.eds00.ru/d9469916
OTpe3Ke
54 E;;I(;;KI;:,?::OH:;S;J;;H;ZO}TK 1Y Ha bubamorera LIOK
I https://m.edsoo.ru/ad15000e
OTpe3Ke
- Haxoxnenue HaI/I6OJII>IHe(;O HK BuGmorexa LIOK
HAMMCHBIIETo SHATCHILT QY Ha https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpuMeHeHre TpOU3BOIHOM ISt
% ki sutax, 4 onporcrcr BGiorexa LIOK
PHIFIaR panax, & pea . https://m.eds00.ru/13205d80
CKOPOCTH Ipo1iecca, 3aJaHHOTO (HOPMYIIOit
i rpadguxkom
o | et
P ! . P https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
bubmunoreka LIOK
58 II LT
epBooOpasHas. Tabuuna nepBooOpasHbIX https://m.edso00.ru/d777edf8
bubmunoreka LIOK
59 II [ . Tab 0
epBooOpasHas. Tabmuua nepBooOpasHbIX https://m.edso0.ru/30c3697b
60 WnTerpan, reomeTpuieckuii 1 GpU3NUECKUit Bubmuorexa LIOK
CMBICIT HHTErpajia https://m.eds00.ru/391272c9
61 HHaTerpair, reoMeTpudecKuii u pusndecKuit Bubnunoreka [IOK

CMBICJI MHTCI'pajia

https://m.edsoo.ru/d359fb5f
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62 WnTerpan, reoMeTpuieckuii 1 GU3NUECKUi Bubnmuorexa LIOK
CMBICJT HHTErpaja https://m.edsoo.ru/07eb464b

63 Brruncnenue unrerpana no gopmyse Bubnmuorexa LHOK
Hetorona—JleiioHuna https://m.edsoo.ru/b9b225c3

64 Brruncnenne naTerpana no ¢popmyie bubmmoreka [JOK
Herorona—IJIeiionura https://m.edsoo.ru/b800deb4

65 Brruucnenne unTerpana mno gopmyse Bubmuoreka [JOK
Hrtorona—JleitbHnna https://m.edsoo.ru/f5eed075

66 Brruncnenue naTerpana no popmyine bubmmorexa [IOK
Hrtorona—JleiibHnna https://m.edsoo.ru/41da431a

67 CucremMbl THHEWHBIX YPaBHEHUN Bubmiorexa LIOK

https://m.edso0o.ru/b648235a

68 CucremMbl THHEWHBIX YPaBHEHUN bubamorexa LIOK

https://m.edsoo.ru/5ab83864
Pemienne npukiaaHbIX 3a1a4 ¢ TOMOUIBIO Bu6nuoreka IJOK

69 . .

CHCTEMbI JINHEHHBIX YpaBHEHHIA https://m.edsoo.ru/a4d65ee5

70 Pemienne npukiaaHbIX 3a1a4 ¢ HTOMOUIBIO Bu6nuoreka IJOK
CHCTEMbI JINHEHHBIX YpaBHEHHIA https://m.edsoo.ru/aa5962el
CucremMbl ¥ COBOKYITHOCTH HENbIX,

71 palMOHANIBHBIX, UPPALMOHAIBHBIX, Bbubnuorexa LIOK
MOKa3aTeNbHBIX, JTOTapU(HMUUECKUX https://m.eds00.ru/48190472
YpaBHEHUI 1 HEPABEHCTB
CucremMbl ¥ COBOKYITHOCTH HENBIX,

79 panKoOHaANbHBIX, HPPALUOHAJIBHBIX, Bubmuorexa LIOK
MOKa3aTeIbHbBIX, JTIOrapu(hMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LEINBIX,

73 PalMOHAIIBHBIX, UPPALUOHAIIBHBIX, Bubmoreka [JOK

IIOKA3aTeNbHBIX, JIOTapU(PMUUECKUX
YpaBHEHUH U HEPABCHCTB

https://m.edsoo.ru/7ab8d17e
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https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
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CucreMsl 1 COBOKYITHOCTH LECJIbIX,
PallMOHAJIbLHBIX, UPppAllMOHAJIbHBIX,

bubmuoreka LIOK

7 MTOKa3aTeNbHBIX, JIOTapH()MUIECKUX https://m.edsoo.ru/81cccfe9
ypaBHCHUI M HEPABCHCTB
75 HUcnonb3oBanue rpaguKoB QYHKIHMHA A Bubnmuorexa LIOK
pelIeHus yPaBHCHUH U CUCTEM https://m.eds00.ru/039949bf
HUcnons3oBanue rpadukoB GyHKIUH 1TsT bubmmoreka [JOK
76 .
pelieHus ypaBHEHUI U CHCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHrEe ypaBHEHU, CUCTEM U
HEPAaBEHCTB K PEIICHUI0 MaTEMaTUIECKUX Bubmuoreka [JOK
77 .
3aj1a4 U 3a]a4 U3 Pa3IMnIHbIX 00JIacTei https://m.edsoo.ru/ca878deb
HayKHU ¥ peaIbHOM JKU3HU
78 KontponbHas pabora o Teme "HUHTerpan u Bubmuoreka [JOK
ero npumeHeHus. CucTeMbl ypaBHEHHUIT" https://m.edso00.ru/471c735b
HatypanbsHbie 1 11ebie YiCia B 3a/1a4ax u3 bubmuoreka IIOK
79 .
peaNbHOM KHU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble u Lesnble yncia B 3aa4ax u3 Bu6nuoreka IJOK
peanbHOMN KUZHH https://m.edsoo.ru/a35a131d
81 HatypanbHbie 1 1ienbie YiCia B 3a/1a4ax u3 bubmuoreka IIOK
peaNbHOM KHU3HU https://m.edsoo.ru/ef10c4f9
82 IIpu3HaKH ASITUMOCTH TICJTBIX YUCEI bubmorexa [IOK
https://m.eds00.ru/51696a67
83 [Ipu3Haku KETUMOCTH HEIBIX YUCEIT Bubmorexa LIOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3Haku KETUMOCTH HEITBIX YUCEIT bubamorexca LIOK
https://m.edsoo.ru/ef2c6e43
85 IToBTOpeHwue, 0000IIeHHE, CHCTEMATH3AITIS Bu6nmoreka IJOK
3HAHUHA. YpaBHEHHS https://m.edsoo.ru/0312cf8c
86 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS bubmuoreka IIOK

3HAHUU. YpaBHEHUs

https://m.edsoo.ru/247d2fe7



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
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https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7

87 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS bubmuoreka LIOK
3HAHUU. Y paBHEHHS https://m.edso00.ru/e8b87729
88 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS bubmuoreka LIOK
3HaHU#. YpaBHEeHUS https://m.edsoo.ru/1bf2fb98
89 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS bu6nmoreka IJOK
3HAHUU. Y paBHEHHS https://m.edsoo.ru/9c44c6eca
90 [ToBTOpeHUe, 0000IICHNE, CUCTEMATU3ALIUS bubmuoreka IIOK
3HAHUU. YpaBHEHHS https://m.edso0.ru/337aad59
01 IToBTOpenwue, 0000IIeHNEe, CHCTEMAaTH3AITHS Bu6nuoreka IJOK
snanuii. HepaBencraa https://m.edsoo.ru/a86014el
92 IToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS Bu6nmoreka IJOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
03 [ToBTOpeHUe, 0000IIEHNE, CUCTEMATU3ALIUS bubmuoreka LIOK
snanuii. HepaBeHctaa https://m.edsoo.ru/19304aba
94 IToBTOpeHwue, 0000IIeHHEe, CHCTEMATH3AITHS Bu6nuoreka IJOK
3uanwii. HepaBeHncTra https://m.edsoo.ru/c3d4b282
IToBTOpeHwue, 0000IIeHNEe, CHCTEMATH3AITHS Bu6nuoreka IJOK
95 N .
3Hauuit. CHCTEMBI YpaBHEHHIHA https://m.edsoo.ru/a20b8a4c
9% [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS bubmuoreka LIOK
3HaHui. CUCTEMBI ypaBHEHHI https://m.edsoo.ru/a012476d
97 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS Bu6nmoreka IJOK
3HaHUH. OYHKIIUU https://m.edsoo.ru/d620c191
08 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS bubmunoreka LIOK
3Hauui. OyHKIMNT https://m.edso0.ru/7017196f
99 Hrorosast KOHTpOJIbHAs paboTa bubamorexca LIOK
https://m.edso0.ru/513c9889
100 Hrorosast KOHTpOJIbHAs paboTa bubamorexa LIOK

https://m.eds00.ru/2276973
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O0006111eH1e, CUCTEMATH3ALHsI 3HAHMH 32
101 Kypc anreOphl ¥ Haval MaTeMaTHYeCKOTO
ananmsa 10-11 kmaccos

O0001enue, cucTeMaTu3alys 3HaHUH 3a
102 Kypc anreOphl ¥ Haval MaTeMaTHYeCKOTO
ananmusa 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

bu6nmoreka IJOK
https://m.edso00.ru/3330f7ef

bu6nmoreka IJOK
https://m.edsoo.ru/cead345e



https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (10 kaace)

Koz IIpoBepsieMble IpeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi
pe3yabTarta
1 Yucna ¥ BEIYUCIICHUS
11 OnepupoBaTh MNOHATHSMHU: pAalMOHANBHOE M JICHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U ACCATHYHAS APOOB, MPOLICHTHI
12 BemonuaTe  apudMernueckue — omepanuMd  C  PAalUMOHAIBHBIMH U
' JIEHCTBUTEILHBIMH YHCTaMHU
13 BeimonHaTe npuOMMKEHHBIE BBIYMCICHUS, WUCIONbB3Ys MPaBUIa OKPYIJICHUS,
. ACJIaTh IPUKUAKY U OLUCHKY pE3yJibTaTa BBIUMCIIEHUHN
OnepupoBaTh NOHATUSIMH: CTEIICHD C LIEJIBIM ITOKa3aTeIeM, CTaHIapTHas popma
14 3aI1ucu I[eﬁCTBHTCHBHOI‘O quciia, KOPpCHb HaTypaJII)HOI‘/’I CTCIICHU, UCIIOJIb30BATh
. MOAXOJAIIYI0 (OpPMYy 3amUCH  JCHCTBUTENBHBIX YHCEN IS PEUICHHS
MPAKTHUYCCKHUX 3aaa4 U MMPEACTABICHUA JaHHBIX
OnepupoBaTh MOHATHUSAMHU: CHHYC, KOCUHYC M TaHT'€HC MPOM3BOJILHOTO YIJIA;
15 WCTIONB30BaTh  3aIlHCh MPOW3BOJIBHOTO  yIWIa  4Yepes oOparHble
TPUTOHOMETpUYECKUE (QYHKINN
2 YpaBHeHHS 1 HEPABEHCTBA
OnepupoBaTh TOHATHSMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, ILIENIOE,
2.1 panroHaIbHOE, UPPaLMOHAIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE
29 BeimonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAXKEHUH M pellaTh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BeimonHaTe npeoOpa3oBaHUs LENbIX, PANHOHAIBHBIX W HPPALUOHAIBHBIX
2.3 BBIDQKEHUH W peIlaTh OCHOBHBIE THIIBI LEJBIX, PAlUOHAIBHBIX H
UppaLrOHAIbHBIX YPAaBHEHUN 1 HEPABEHCTB
24 [TpuMeHsATh ypaBHEHHUS! 1 HEPABEHCTBA JUIS PELLICHHUS MAaTEeMaTHYECKHX 337134 U
' 3a[a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peallbHOM JKU3HH
MogenupoBaTe peaJibHbIE CHTyallud Ha S3bIKe aireOpbl, COCTaBIATH
25 BBIPOKEHUS, YPaBHEHHS, HEPAaBEHCTBA TI0 YCIOBHIO 33/Ia4yM, HCCIICAOBAThH
MOCTPOCHHBIE MOJIEIH C HCIOJIh30BaHMEM armapara aareopbl
3 OyHKIMK U rpaduKu




OnepupoBaTe NOHATHAMHU: (QYHKLUS, CcIocoObl 3amaHus (DyHKIHUH, 00JIacTb

3.1 ompeJiesieH!sI 1 MHOXECTBO 3HaueHWH (QyHKIMH, rpaduK (QyHKIHMH, B3aUMHO
oOpaTHbIe QYHKINN
20 OmnepupoBath MOHATHAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYIH (YHKIINH,
' IPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GYHKIMH IS pEIICHUS] ypaBHCHUI
34 Crpouth u uuTaTh rpadUKH JHMHEHHONW (QYHKUIUH, KBaJApPaTUUYHON (YHKIHH,
' CTETIEHHON (PYHKIMHU C LIEJIBIM MOKa3aTesieM
Ucnonp3oBath rpadukd (QyHKOMHA A7 HCCIENOBaHHMs IPOLECCOB U
35 3aBUCUMOCTEH MPH PELICHUH 331a4 U3 IPYTUX y4eOHBIX MPEAMETOB U PeabHOMI
JKHM3HU, BRIPAXKaTh (HOPMyJIaMU 3aBUCHMOCTH MEX/Ty BETMUNHAMH
4 Hauana maremarnieckoro aHamm3a
41 OnepupoBaTh  MOHATHSMHU:  IOCIEIOBATENLHOCTh, apH@METHUECKas |
' reoMeTpuyecKas Iporpeccuu
42 OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBaroIass reoMeTphyecKas
' Mporpeccusi, cyMMa OECKOHEUHO YOBIBAIOIIEH reOMETPHUECKON IPOrPEcCun
4.3 3amaBath OCIECI0BATEILHOCTH PA3IUYHBIMH CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrpEecCUd ISl PELICHUS
' peanbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
51 OmnepupoBaTh MOHATHAMH: MHOKECTBO, OTIEPALINH HAJl MHOKECTBAMH
£ 5 Hcronp30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar Juis ONMHCAHUs PeaTbHbIX
' HPOLIECCOB U SBJICHUM, P PEILICHNH 33134 U3 IPYTUX yU4eOHBIX IPEIMETOB
53 OmnepupoBaTh MOHATHAMHU: OIIPEICIICHHE, TEOpeMa, CIECTBHUE, T0Ka3aTeIbCTBO




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUMA (10 knacc)

Kon IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS
1 Uwncna 1 BEIYHCICHHS
Pammonansabie urciia. OOBIKHOBEHHBIE W IECATHYHBIC APOOW, TPOIEHTHI, OECKOHEUHBIC
11 mepuomudIecKre ApoOu. ApudMeTHYECKHE ONEepalud C PANHOHATHHBIMH YHCIIAMH,
' npeoOpa3oBaHMs YHUCIOBBIX BeIpakeHHH. [IpuMenenne nqpo0eii u mpoLeHTOB IS peIIeHHS
NPUKJIaIHBIX 337]a4 U3 Pa3IMUHBIX OTpacieil 3HAHUH U peaTbHOM KU3HH
[eiictButenbHble yncna. PanuoHansHble M HppaloHalbHBIE Yuciia. ApUPMETHUECKUE
1.2 omepanuy C JACHCTBUTCILHBIMH YuciaMu. [IpuOnrbkéHHBIC BBIYHCICHHS, IpPaBUIIA
OKPYTJICHUS, TPUKUJIKA U OLICHKA PE3y/IbTaTa BEIYUCICHUH
Crenenb ¢ menbM nokaszaresneM. CtangapTHas GopMa 3armucy AeHCTBHTEIBHOIO YHUCTA.
13 Hcnonp3oBanue moAXoOAsiIed (OpPMBI 3alUCH JCWCTBUTENBHBIX YHCET AJISl PEIICHHS
MPAKTHYECKUX 3a/1a4 U TIPECTABICHUS TaHHBIX
14 ApudmeTrnueckuii KOpeHb HaTypanbHOW crermeHu. [leiictBus ¢ apudmernaecKuMu
' KOPHSIMHA HATYPaJIbHOH CTETIeHN
15 CuHyC, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHUCIIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE MPEOOPa30BaHUS
25 [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUECKHUE
. (hopmybr
2.3 YpaBHeHUE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pellieHne HepaBeHCTBA. METOo/1 MHTEPBAJIOB
24 Pemenuie nenbix u 1poOHO-PalMOHANIFHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenue nppamoHanbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemennie TpUroHOMETpUYECKUX YPaBHEHUN
97 IIpumeHeHue ypaBHEHHI M HEPAaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3aJad W 3a]ad U3
' Pa3IMYHBIX 00JIACTEN HAYKU U PealbHOM KU3HU
3 OyHKIMH U rpaduKn
3.1 Oynkyst, cnocoOs! 3ananus GyHkuuu. ['paduk Gynkuun. Bzanmuo obpatabie QyHKIMN
3.9 OO6nacTh onpeseNneHuss U MHOXeCTBO 3HaueHui (yHkiuu. Hymu gysknuu. [IpomexyTtku
' 3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 CreneHHas (yHKIHS C HATypaJbHBIM M IIeNbIM MOKaszareneMm. EE€ cBoiicTBa W rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0¥ CTETICHH
34 Tpuronomerpuueckass OKPYKHOCTb, ONpPEAEICHUE TPUTOHOMETPUUYECKUX (PYHKIHH
' YHUCIIOBOTO apryMeHTa
4 Hayana maremMaTH4eckoro ananmsa




]IOCHGﬂOBaTeHLHOCTH, CITOCOOBI 3aJaHHA HOCHeﬂOBaTCHBHOCTeﬁ. MOHOTOHHEIE

- MOCJIETIOBATEIHHOCTH
Apudpmernueckass U TEOMETPUYECKas  MPOrpeccud. beckoHeuHO  yObIBaromias
42 reoMmerpuueckass nporpeccus. Cymma OECKOHEYHO YOBIBAIONICH TIeOMETPHUYECKOM
' nporpeccuu. @opMyna CI0KHBIX MPOLEHTOB. MCNONb30BaHE MPOTPECCUU ISl PELLICHUS
peanbHbIX 337a4 NPUKIAJHOIO XapaKkTepa
5 MHoecTBa U JIOTHKa
MHoXxecTBO, omnepaiui Haja MHoXkecTBaMmHu. Juarpammel Ditnepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'0 arapara IJil ONHMCAHHUSA PEAJbHBIX IPOLECCOB U SIBICHHIA,
MIPH PEIIeHUH 3a/1a4 U3 IPYTHX YIEOHBIX PEAMETOB
5.2 Ormpexaenenne, TeopeMa, CISICTBHE, T0Ka3aTeIIbCTBO

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3VJIBLTATAM OCBOEHHUSI OCHOBHOM
OBPA30OBATEJBHOM IMTPOTPAMMBI (11 kaace)

Koz IIpoBepsieMble IpeAMETHBIE Pe3yJIbTAThHI 0CBOCHHS OCHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/ibHOIl MPOrpaMMbl cpeHero o0uero o0pa3oBaHus
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypajbHOE, LIEJ0€ YHCIO0; HCIOIb30BaTh
11 MPU3HAKK JEITUMOCTH IENIBIX 4YHCEN, PAa3JIOKEHUE YHCIa Ha IPOCTHIE
MHOJKUTEIN TS pelIeHns 3a1a4
1.2 OnepHupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM MTOKa3aTeNeM
13 OnepupoBaTh TOHATHAMH: JIOTapu(pM YHUCIA, JECITUYHbIE W HaTypallbHbIE
' norapuMbl
2 YpaBHeHUS 1 HEPABEHCTBA
[MpumeHsTh  CBOWCTBA  CTEMEHW Ui  NpeoOpa3oBaHMsl  BBIPAKEHHH,
2.1 OIEPUPOBATH MOHATUAMU: [10KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; peulaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB
BeimonHsaTe  mpeoOpa3oBaHUsl  BBIPAXKEHUH, COJAEpXKAIIUX  JOTapu(MBbI;
2.2 ONepHUpOBaTh MOHATHAMH: JIOTapU()MHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOrapu(pMUIECKUX yPaBHEHUH U HEPABEHCTB
2.3 Haxoauts pemeHus NpocTeMINX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHUSMH: CHCTEMa JIMHEHHBIX ypaBHEHHH W €€ pelIeHHeE;
2.4 HCIIOJb30BaTh CHCTEMY JIMHEWHBIX YpaBHEHHWM IS pEIIeHHS MPaKTHYECKUX

3aaad




HaXO)_II/ITB peUICHUA HpOCTCfIIHHX CHUCTEM U COBOKyrIHOCTCﬁ panrOHAIbHBIX

25 YpaBHEHUH U HEPABEHCTB
MogenupoBaTe peajbHble CUTyallud Ha sI3bIKE anreOphl, COCTaBIATh
2.6 BBIPOKEHUSI, YpaBHEHHMs, HEPaBEHCTBA W CHUCTEMBbI 0 YCIOBHIO 3ajlayw,
HCCIIEI0BATh IIOCTPOEHHBIE MOJIEJIN C UCIIOIB30BAaHUEM alllapaTa ajireOpsl
3 OyHKIMK U rpaduKu
OnepupoBaTh  TMOHATUSIMH:  [EpUOAMYECKass  (QYHKIMS, HPOMEKYTKH
3 MOHOTOHHOCTH ()YHKLUHMH, TOYKM OSKCTpeMyMa (YHKIUH, HauOobllee |
' HauMEHbIIee 3HA4YeHUs] (QYHKIMM Ha IPOMEXKYTKE; HCIIONb30BaTh HX IS
WCCIeToBaHus (QYHKITNH, 33IJaHHOH rpaduKoM
OnepupoBaTh TOHATHAMHU: TpadUKH ITOKA3aTEILHOMW, JIOTapu(pMUICCKOH |
3.2 TPUTOHOMETPUYECKUX (PYHKITUIT;, N300pakaTh UX Ha KOOPIUHATHON IIOCKOCTH
Y HUCTIOJIb30BAaTh ATl PEIICHNS YPAaBHCHUI U HEPaBEHCTB
33 N3ob6paxaTe Ha KOOPAMHATHOW TUIOCKOCTH TPa(UKH THHEHHBIX YPaBHEHUH H
' WCIIOJIb30BaTh UX JAJIsl PEILICHUSI CUCTEMbI IMHEHHBIX yPaBHEHUH
34 Hcnonb3oBath rpadpuku (GYHKUMH A7 MCCIENOBAaHUS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 IPYruX y4eOHBIX JUCHUTLTUH
4 Hauana matemaTtnieckoro aHaan3a
OnepupoBarh MOHATUSAMH: HENpepbIBHAS (YHKLUS, MPOM3BOAHAA (YHKLUH,
4.1 WCTIONB30BaTh TEOMETPHUECKUN M (PU3NYECKHHA CMBICT TPOU3BOTHOU LIS
peleHus 3aaa4
4 HaxonuTh Npou3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIMH, BHIYUCIIATH IPOU3BOIHBIE
' CYMMBI, IPOU3BEJICHUS, YACTHOTO (PYHKITUI
Hcnonb30BaTh NpOU3BOAHYIO IJISl HCCIIEAOBaHMS (YHKIMM HA MOHOTOHHOCTb
4.3 A DKCTPEMYMBI, IPUMEHATH pPE3YJIbTATBl HCCIEAOBAHUA K IIOCTPOECHUIO
rpa¢uKoB
44 Hcnonb3oBaTh NPOU3BOJAHYIO JUISl HAXOXKICHHUS HAWIYYIIEro pEUICHUs B
' MPUKJIATHBIX, B TOM YHCJIE COUATFHO-YKOHOMHUECKUX, 3a/1a4ax
45 OnepupoBaTh TOHATUSIMH: TepBOOOpa3zHasi ¥  HWHTErpaj; IOHUMAaTh
' reoMeTprYecKuil 1 (PU3NIECKUI CMBICIT HHTErpalia
46 Haxomuth nepBooOpasHbie 3JeMEeHTapHbIX (DYHKIIUH, BEIYUCIISATH HHTETPAJl 10
' ¢dopmyinie HeroToHa — JleliOHuIa
47 Pemarsn IMMPUKIIAAHBIC 3aJa4u, B TOM YHCJIC COLUAJIbHO-DKOHOMHYECKOIro M

(u3nueckoro xapakrepa, CpeICTBAMU MaTeMaTHYECKOr0 aHaIN3a




INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHMA (11 kiacce)

Kon IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS
1 Uwicna v BEIYHACICHUS
11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LETIBIX YHCEI
1.2 CreneHb ¢ pallMOHAIBHBIM MOKa3aTesieM. CBOWCTBA CTETIEHH
13 Jlorapudm uncna. JlecsiTudaHbie U HATYpaIbHbIC JOTapU(MBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeobOpa3zoBanne BEIpAKECHUH, COMEPIKAITNX JTIOTapUPMBI
2.2 IIpeoOpa3oBaHue BEIpaKEHNH, CONEPKALIMX CTEIEHU C PALIMOHAIBHBIM TI0Ka3aTeIeM
2.3 [Tpumeps! TPUTOHOMETPUUECKIX HEPABEHCTB
24 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucteMmbl JIMHEWHBIX ypaBHEHHUH. PelieHue NpUKIagHbIX 3a7ad C [MOMOILBI) CHCTEMBI
' JINHEUHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB
28 [Ipumenenue ypaBHEHUIl, CHCTEM M HEPAaBEHCTB K PELICHUIO MAaTeMaTH4eCKUX 3a7ad U
' 3a/1a4 U3 Pa3IMYHBIX 00JIACTeH HAYKH U PeaTbHON KU3HH
3 OyHKIUN U rpaduKu
Oynknusa.  Ilepuogmueckne ¢GyHKuMU. [IpoMEeKyTKM  MOHOTOHHOCTH — (DyHKIHH.
3.1 MakcuMyMbl 1 MUHIMYMBI GyHKIIMHA. Hanbomnbiiee 1 HauMeHbiee 3HaueHNe QYHKITUN Ha
MIPOMEKYTKE
3.2 Tpuronomerpuieckne (GyHKINH, UX CBOMCTBA U TpaQuKH
3.3 [NokazarenbHas u orapupmuueckas QyHKIMU, UX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB QyHKIHIA IS pEIICHAS YPAaBHEHUH 1 IMHEWHBIX CUCTEM
Hcnonb3oBanne rpadukoB (QYHKIHMHA Uil MCCIEIOBAaHHUS MPOIECCOB M 3aBUCHMOCTEH,
3.5 KOTOpPBIC BO3HUKAIOT MPH PEIICHUH 3a/1a4 M3 APYIHX y4eOHBIX MPEAMETOB M pealbHOU
KU3HH
4 Hauana maremMaTnueckoro aHaiausa
41 HenpepriBable pyHKIIMN. MeTOT MHTEPBAJIOB /IS PEIICHNS HEPABEHCTB
4.2 [IpousBognas ¢pynkunu. ['eomerpryecknii 1 GU3NIECKUI CMBICIT TPOU3BOAHOM
43 [IpousBoanbie 3reMeHTapHBIX (yHKIUH. DOpMysbl HAXOXKACHUS TPOU3BOJHON CYMMBI,
' MPOM3BEIEHHS U YACTHOTO (DYHKLUI
4 [Ipumenenne npon3BOIHON K UCCIEOBaHUIO (PYHKIIMKA HA MOHOTOHHOCTH M SKCTPEMYMBI.

HaXO)K,Z[eHI/Ie HauOOJIBIIEIO U HAMMEHBIIET0 3HAYCHHS (bYHKI_II/II/I Ha OTPE3KE




HpI/IMeHeHI/Ie HpOH3B0£[HOfI JJId HaXOXJACHUS HAWIYYIICTO PCHICHHA B IMPUKIAOHBIX

4.5
3aJ1a4ax, JUisi ONpeesIeHUs] CKOPOCTH MpoIiecca, 3a1aHHoro (opMyIioi uiu rpaguxkomM
4.6 [lepBooOpa3znas. Tabiuia nepBooOpa3HBIX
47 HHTerpan, ero reoMerpudeckuii M (pu3WUIeCKUl CMBICI. BhIUnciaeHHEe WHTErpajga Iio

¢dopmyne Herotona — JleliOuuma




PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA «'EOMETPHS» (BA30BBIIl YPOBEHD)
IHHOSACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeO6HOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs s oOydatomuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOoBe ®DeneparbHOTO0 TOCYIAPCTBEHHOTO 00pa30oBaTeNhHOTO CTaHAApTa
cpemHero obOmero oOpa3oBaHHWSA, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHWH, MPEABABISEMBIX K
MaTeMaTHYeCKOMy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 00pazoBaHus. Peamm3amus mporpammel
oOecreunBaeT OBNAJCHHUE KIFOYEBHIMU KOMITETEHIIHSIMHA, COCTABIISIIOIIIMA OCHOBY JJISI CAMOPa3BUTHS U
HENPEpPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIMIEKYIbTYPHOTO, IJIHWYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHUS INIHOCTH O00YJAFOIINXCSL.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUU Ha YPOBHE CpeIHEero odero oopasoBaHusi 00yciaoBlIeHA
MPaKTUYECKOW 3HAYMMOCTBIO METAlPEeIMETHBIX U IMPEIMETHBIX PE3yJNbTaTOB OOyUeHHsS T'€OMETPHU B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHUS 00yUaromuxcsi, GopMHUPOBaHUs PYHKIIMOHATEHONH MaTEeMaTHUECKON
TPaMOTHOCTH, HW3y4YCeHHs JPYTrUX YUYeOHBIX AWCUUIUIMH. Pa3zBuTHe y 0OyYarommxcs NpaBHIbHBIX
MPECTABICHUH O CYIIHOCTH M MPOUCXOKACHUN T€OMETPUUECKUX a0CTPaKIUii, COOTHOIIEHHH PEaIbHOTO
U UJEATBHOTO, XapaKTepe OTPpaKEeHUsI MaTeMaTHYeCKOW HayKO#l SBJICHHUI U MPOLIECCOB PEeaJbHOI0 MHpA,
MeCTe FeOMEeTPUHU B CHCTEME HayK U POJIM MaTeMaTHYeCKOro MOJEIMPOBAaHUSA B HAYyYHOM MO3HAHHUU U B
MpakTUKE CHOCcOOCTBYeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHUS yYaIUXCS, a TaKXKe KadecTB
MBILIUICHHS, HEOOXOAUMBIX IS alalTallii B COBPEMEHHOM OOIIIeCTBe.
I'eomeTpus siBIgETCSA OJHUM U3 6a30BBIX IPEIMETOB HAa YPOBHE CPEAHEr0 00111ero 00pa3oBaHus, Tak
Kak 00ecreuynBacT BO3MOKHOCTh M3YUEHHsI KaK JUCLIUILTUH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK
Y TYMaHHUTapHOM.
Jlornyeckoe MbIIUICHUE, (OPMHPYEMOE TNPH H3YyUYCHHH OOYYAIOIIMMHUCS TOHITUHHBIX OCHOB
T€OMETPHUU U TIOCTPOCHHH IIETIOUKH JIOTMUECKUX YTBEPXKJIEHUI B X0J1€ pEIIeHUsI TEOMETPUUYECKUX 3ajad,
YMEHHE BBIJIBUTaTh U OMpPOBEpPraTh T'MIIOTE3bl HEMOCPEICTBEHHO MHCIONB3YIOTCS TMPH PELIEHUH 3ajad
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.
YMeHHe OpHEeHTHPOBAThCS B IMPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pOJb BO BCEX 00JacTsIX
JesITeIbHOCTH YenoBeka. OpueHTalus 4eIoBeka BO BpEMEHH U MPOCTPAHCTBE — HEO0XOANMOE yCIIOBHE
€ro COLHUAJIbHOIrO ObITHS, (OpPMa OTPAKEHHUs] OKPYXKAIOLIETO MHPA, YCJIOBUE YCHEIIHOTO MO3HAHUS H
AaKTUBHOTO MpeoOpa3oBaHusl JelcTBUTENbHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMH OOpa3zaMu
00beIUHSIET pa3Hble BUABI YU€OHOM U TPYIOBOH AEATEIBLHOCTH, SIBJISETCS OJHUM M3 NMPO(ECCHOHATBHO
BA)XHBIX KAuecTB, MOSTOMY akTyalbHa 3aaada (HOPMHUPOBAaHUS Yy OOYHaIOLIMXCSl NMPOCTPAHCTBEHHOTO
MBILUICHUS KaK Pa3sHOBUAHOCTH OOPA3HOTO MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTA B ITOJATOTOBKE K
NPAaKTUYECKON AEATENLHOCTH 110 MHOTUM HAIIPABJICHUSIM.
Llens ocBoeHusi mporpamMmMbl yueOHoro kypca «l'eomerpus» Ha 0a30BOM YypOBHE OOydeHHS —
o0meo0pa3oBaTeabHOEe M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHHue BO3MOKHOCTH
NpUOOPETEHHS U HCIIOJIB30BAHMUS CUCTEMATHYECKUX T€OMETPHUUECKUX 3HAaHUN U JEHCTBU, crienn(pUIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MTPOAOJLKEHUSI 00pa30BaHus 10 CIIEHUATIBHOCTAM, HE CBSI3aHHBIM C
MPUKJIAJHBIM HCIIOIb30BAHUEM T€OMETPHH.
[IpuoputeTHbIMU 331a4aMu 0cBOeHHUS Kypca «I'eomerprun» Ha 6a3oBoM ypoBHe B 10—11 kaccax
SABIISAIOTCS:
e (opMupoBaHHE TIPEICTABICHHUS O TEOMETPHH KaK YacTH MUPOBOW KYJIbTYPhl H OCO3HAHHE e
B3aMMOCBSI3H C OKPYKAIOLIUM MHPOM;

e (QopMupoBaHHE TpEJCTABICHUS O MHOTOTPaHHMKAX W Telax BpPalIeHUS KaK O Ba)KHEUIINX
MaTEeMaTHYeCKUX MOJENAX, IMO3BOJSIONINX ONKCHIBATh M H3y4daTh pa3HbIe SBICHUS
OKPY’KaloIEro MUpPa;



e (opMupOBaHHE YMCHHS pacllO3HABaTh Ha YEPTEXkKaxX, MOJCISIX M B pEaJbHOM MHpE
MHOTOI'PaHHUKU U TeJla BpalllCHUs;

e OBIAJCHUE METOJAMH PEIICHUs 3a7ad Ha MOCTPOSHHs Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHue yMEHHs OINEPUPOBATH OCHOBHBIMH MOHSTHUSMH O MHOTOTPAaHHHMKaX H Telax
BpalllEHUs U UX OCHOBHBIMH CBOICTBaMH;

e  OBIAJCHUE AITOPUTMAMHU PELICHNUS OCHOBHBIX TUIIOB 33a1a4; (JOpMUpOBaHNE YMEHHS IPOBOAUTD
HECJIO)KHBIE TOKa3aTeNbHbIE PacCyKJIECHUS B X0/I€ PELICHNUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4
C IPaKTUYECKUM CO/ICP)KaHUEM;

e pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcsi, NO3HABaTEIbHOM
AKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHNH, KpUTUIHOCTH MBIIUICHUS,;

e (QopmupoBanue (YHKUIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHE
pacro3HaBaTh MPOSBJICHUS TEOMETPHUUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX KU3HEHHBIX CUTYALUAX U IPU U3YyYEHHUHU APYTUX YUEOHBIX IPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYyJIHMpOBaTh UX Ha S3bIKE TCOMETPUHM U CO3/aBaTh
reOMETPUUYECKHE MOJEIH, NPUMEHSATh OCBOEHHBIM I'€OMETPUYECKUN ammapaT IJisl peIlieHHs
NPaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, HHTCPIPETHPOBAaTh M  OLECHHWBATh  IOJyYCHHbIE
PE3yIbTaTHI.

OTnUUNTENHHON 0COOCHHOCTBIO IPOrPaMMBI SIBJISIETCS. BKIIOUEHHE B KypC CTEPEOMETPUH B Hadane
€ro H3yuYeHMs 3a/ad, peIlacMbIX Ha YPOBHE HHTYUTHBHOIO IO3HAHUS, M ONpeneJEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O
MBILUICHHS, CTUMYJIUPYET IPOTEKaHNE HHTYUTHUBHBIX ITPOLIECCOB, MOTHBUPYET K AaJbHEHIIEMY U3YUEHHIO
npeaMera.

IIpeanourenne oTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOLY OOYYEHHUs], TO €CTh TEOPETHUCCKHE
3HaHUSI MUMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTb HPEIMETHO-TIPAKTHUECKOW AeATeNbHOCTH. Pa3Buthe
MPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcs B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET PEIICHUS
3aJa4 Ha CO3JAaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3ahad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpas3a MPOBOAMTCS C ONOPOM Ha HAIVIAAHOCTH, a ONEPHUpOBaHHE 00pa3oM — B
YCIIOBHUSX OTBJICUEHHS OT HATJIJHOCTH, MBICIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COJEeP KaHUsL.

OcHoBHBIE conepkaTenbHble TUHUU Kypca «['eometpun» B 10—11 kmaccax: «MHOTOrpaHHUKNY,
«[IpsiMbI€ U MIIIOCKOCTH B IPOCTPAHCTBE», «Tena BparieHns», «BeKTopbl M KOOPAUHATHI B TPOCTPAHCTBEY.
®opMHUpOBaHHE JOTUYECKUX YMEHHUM pacipeeNnseTcss He TONBKO 10 CO/Iep KaTeNbHBIM JIMHUSAM, HO U IO
rojiaM oO0y4eHHUs Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUsI paboueii
MPOTPaMMBI, pacIpeIeNEHHBIM 110 TO1aM 00yUeHHS, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHUE
Te€OMETPUYECKUMH TMOHSTHAMU M HABBIKAMH OCYIIECTBISUIOCH IOCIEOBATENbHO U TOCTYIMATENbHO, C
COOJIIOJICHHEM TIPHHIUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKJIIOYAIMCH B OOIIYIO CHCTEMY
TEOMETPHUYECKUX TMPEJICTABICHUN OOy4YalolMXcs, pacmmpsis W yrayomss e€, oOpasysh NpouHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3y4enne reomerprun oTBoauTCs 2 yaca B HeAenmto B 10 knacce u 1 wac B Hepemo B 11 kiacce,
BCEro 3a JiBa roja ooy4enus - 102 yyeOHbIX vaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTh, MpocTpaHCcTBO. [loHstne 00
AKCUOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpeluBaromuecsa npsiMole. IlapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MApaJUICIbHBIE
IPsIMBIE B IIPOCTPAHCTBE; NapAILICIIBHOCTD TPEX MPSAMBIX; IAPAJUIEIbHOCTD IPSIMOM U IIIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YTOJI MEXIY IPSIMBIMA B IIPOCTpaHCTBE. IlapaiiesbHOCT MIOCKOCTEH:
napajulenbHble IUIOCKOCTH; CBOMCTBA MapajUIeNbHBIX IUIOCKOCTeH. IIpocTedmme MmpoCTpaHCTBEHHBIE
¢burypsl Ha TIOCKOCTH: TETPadAp, KyO, HapajieJenumel; TOCTPOSHHE CeUSHH.

IlepneHaAMKyIJIApHOCTh MPSIMOM M IIOCKOCTH: NEPIEHIUKYJISIPHBIE IPsSAMbIE B IIPOCTPAHCTBE,
IpsIMBbIE NIAPAJUICIIBHBIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, NIPU3HAK MEPIEHAUKYIIIPHOCTH NPSIMOU H
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPHEHAUKYISPHON IUIOCKOCTH. YTJIbl B HPOCTPAHCTBE: YroJl MEXKAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIM yrOJ, JIMHEHHBIM YroJl ABYTpaHHOro yria. lleprneHnukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU 0 IUIOCKOCTH, PAaCCTOSIHUE OT NPSMOM 0 IIOCKOCTH, MPOEKLHUS
¢urypsl Ha TUIOCKOCTh. llepmeHIUKYISIPHOCTh IJIOCKOCTEH: NPH3HAK TEPIEeHAMKYISIPHOCTH ABYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHororpaHHuK#n

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMIYKJBIE M HEBBITYKJIbIE
MHOT'OI'PaHHUKH; Pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: N-yrojapHas npu3Ma; rpaHd U OCHOBAHUSI IPU3MBIL;
mpsiMasi W HAKJIOHHAas TPU3MBL, OOKOBas M TIOJNHAsS TIOBEPXHOCTHh TMpw3Mbl. [lapamnenenumern,
MPSIMOYTOJIbHBII MapalljieNienuIe ] 1 ero ceoictsa. [Ilupamuaa: N-yroapHas nMpaMuia, FPaHd 1 OCHOBAHHE
MUPaMUJIBL; OOKOBas M TIOJTHAS IOBEPXHOCTH MTUPAMUIBI; IPAaBUIbHAS U yCeUEHHAS MUPAMH/IA. DIIEMEHTHI
MpU3MBbI U upamMubl. [IpaBunbHble MHOTOTPAHHUKU: TIOHATUE IPABUIBHOIO MHOTOTPAHHUKA; IPABUIIbHAS
mpu3Ma U MpaBWIIbHAS MMHPAMHJIA; MIPABHIIbHAS TPEYTroJibHAs MUpaMUAa M MPAaBUIBHBIA TETpadap; KyoO.
[IpeacraBienue 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTAa3Jp, NOAEKa’Ap U uxkocadap. CeueHus Mpu3Mbl U
MUpamMuAbL.

CummeTpus B MIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOU, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TapaICICIUIEAAX, TPaBUIbHBIX MHOIOIPAaHHHUKAX.

BrluricneHne >1€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanmu, yrubel. l[lmomaaes OoxoBoi
MMOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW IMPHU3MBI, IUIONIA]h OCHOBAHHIA, TeopeMa O OOKOBOM
MTOBEPXHOCTH MPsIMOH Mpu3MBL. 1111omaas 60KoBO# MOBEPXHOCTH U TIOBEPXHOCTH MPABUIIBHOMN MAPAMHU/IBI,
TeopeMa o TUIoImaan yceu€HHou nupamuabl. [lorsTie 06 00béMe. OOBEM THpPaMUIBI, IPU3MBI.

ITomo6HbIe Tena B mpocTpaHcTBe. COOTHONICHUST MEXAY ILIOMAASMH TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEIL.

11 KJIACC

Tesa BpanieHus

Hunuaapuueckass  MOBEPXHOCTb,  OOpa3yiolle  IWIMHIAPUYECKOW  IOBEPXHOCTH,  OCh
MAIAHAPUIECKON MOBEpXHOCTH. L[MamHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTH, 0Opa3yromias U OCh;
TUTOIIA/Th OOKOBOW M TMOJTHOM MOBEPXHOCTH.

Konunueckasi mOBEpXHOCTh, 00pa3yoIne KOHUYSCKOW OBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
nmoBepxHocTH. KoHyc: OCHOBaHHME M BepiiuHa, oOpasyiomas M OCh;, IUIONMIAJAb OOKOBOM M IOJHOU
MOBEPXHOCTH. Y CCUEHHBIA KOHYC: 00pa3yIolie U BbICOTAa; OCHOBAHHUS U OOKOBAsI MOBEPXHOCTb.

Cdepa u map: nentp, pagamyc, AuaMeTp; IIoaJb» MOBepXHOCTH chepbl. B3anMHoe pacronoxeHne
cdepsl U IMI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIoMmanb chepsl.



W300paskeHne Tell BpallleH!s Ha IUIOCKOCTH. Pa3BépTka mmmHapa 1 KoHyca.

KoMmOuHanmu Ten BpameHdus] 1 MHOTOTPAHHHKOB. MHOTOTpaHHHK, OIMMCAHHBIA OKOJO c(hepsl;
cepa, BiMcaHHas B MHOTOTPaHHUK, WU TEJIO BPAIICHHUS.

[Tonsite 06 o6béMe. OcHOBHBEIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJIILHOTO
napajuieNienunea u cineacTBus u3 He€. O0bEM nunuHIpa, konyca. O0bEM miapa U rionaas chepsl.

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEXK.IY IUIOMIAISIMU MMOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuenuss muMHApa (MApauieNibHO M MEPIEHIUKYISIPHO OCH), CEYeHHMs] KOHyca (mapauienbHOe
OCHOBAHHIO M TIPOXOJIAIIIEE Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

BeKTOpbI H KOOPAWHATHI B TPOCTPAHCTBE

BekTop Ha miockocTH 1 B mpocTpaHcTBe. CII0KEHUE U BRIYMUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uucno. PasnokeHue BekTopa Mo TPEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio mapaisienenurnesa.
Pemienne 3amau, CBSI3aHHBIX C MPUMECHEHHUEM MPABUJI ISHCTBHI ¢ BeKTOpamH. [IpsiMoyroibHas cucrema
KOOpAMHAT B TpocTpancTBe. Koopmunatel BekTopa. [Ipocreiimme 3aaun B KOOpIUHATAX. YTOI MEKIY
BekTOpamu. CKaJsipHOE MPOU3BE/ICHHE BEKTOPOB. BhIUKCIIEHHE YIIIOB MEXK/IY NPSMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJ IPU PEIICHUH T€OMETPUUECKHX 3a/1a4.



INPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOYKA, MIPSIMasi, TIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBHSI U3 HUX MIPH PELICHUH F€OMETPUUYECCKHX 3a/a4.

OnepupoBaTh MOHITUSME: APATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX U TIIOCKOCTEH.

KnaccuduurpoBaTh B3anMHOE pacmoioKeHHUE NPSIMBIX U IIIOCKOCTEH B IPOCTPAaHCTBE.

OnepupoBath NOHATHSMU: IBYTPAaHHBIN YToJl, TPaHu IBYTPaHHOTO yIia, peOpo ABYTPaHHOTO yIia;
JMHEHHBIN yroJl IBYrpaHHOro yrila; rpajycHas Mepa JBYTpaHHOTO yIia.

OnepupoBath MOHATUSMHU: MHOTOTPAaHHUK, BBIMTYKIBIH ¥ HEBBIMTYKIIBIH MHOTOTPAHHHK, SJIEMEHTHI
MHOTOTPaHHHUKA, TPaBUIBHBIA MHOTOTPaHHUK.

Pacno3HaBaTb OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (IMpaMHia; TMpH3Ma, HPSIMOYTOJIbHBIH
napaJuieseuie]], Kyo).

KrnaccupuuypoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA A KiaccHpUKauuu (BBIMYKIIbIE H
HCBBIIMTYKJIBIC MHOI'OIPpaHHUKH, IIPABUJIBHBIC MHOTI'OTPAHHUKH, TMTPSAMBIC W HAKJIOHHBIC IIPU3MBI,
napajuiesIenuIesl ).

OHCpI/IpOBaTb IMOHATHUAMMU: CEKYyIIasA MIOCKOCTh, CCUCHNE MHOTOI'PAHHHUKOB.

OOBSCHATH NPUHITUIIBI TOCTPOCHUSI CEYCHHH, UCTIOJIb3YSI METO/ CJICIOB.

CTpOI/ITI) CCUYCHUA MHOI'OI'PaHHUKOB MCTOJIOM CJICAOB, BBINIOJIHATDH (BI)IHOCHI)IG) IIJIOCKHUE YCPTEIKU
W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BHJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaxXOXICHHE TEOMETPHYECKMX BEIMYMH MO 00pa3maM WM aIrOpUTMaM,
NPUMEHSSI M3BECTHBIC AaHATUTHYECKUE METOJbI NPH PEIICHUH CTAaHTAPTHBIX MAaTEMaTHYeCKUX 33/1a4 Ha
BBIYHCIICHHE PACCTOSHUN MEX/Ty IBYMS TOUYKAMH, OT TOYKH J0 HPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEIIUBAIOIIMMHCS TIPSIMBIMH.

Pemate 3amaum Ha HaxXOXICHHE TEOMETPHYECKMX BEIMYMH MO 00pa3maM WM aIrOpUTMaM,
NPUMEHSSI M3BECTHBIE aHAJTUTHYECKUE METOABI NP PEIICHUH CTaHJAPTHBIX MAaTEMaTHYECKHX 3a/ad Ha
BBIYHCIICHHE YTJIOB MEXKIY CKPEIIUBAIOMIMMUCS NPSMBIMH, MEXIY NPSIMOH M IUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruncnare 00bEMBI M IUIOIIATM TTOBEPXHOCTEH MHOTOTPAHHHMKOB (MpHU3Ma, MUpaMuaa) C
OpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOIICHHS MEXKIY IUIOMAIIMH TOBEPXHOCTEH, 00BEMaMU
NO000HBIX MHOTOTDAHHHKOB.

OmepupoBaTh MOHATUSMU: CHMMETPHSI B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPHH;
LEHTP, OCh M TNIOCKOCTh CUMMETPHU (PUTYPHI.

M3Bnekarb, mpeoOpa3oBBIBATH M WHTEPHPETHPOBATH HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKHX (PUTypax, IPEICTABICHHYIO Ha YePTEeKaxX M PUCYHKAX.

[TpumeHsTH reoMeTprudeckre (GakThl Ul PEICHUs] CTEPEOMETPHYECKUX 3aad, e IoIararmux
HECKOJIBKO IIaroB PEeIIeHNUs, €CIIH YCIOBHS IIPUMEHEHUS 33/1aHbI B SIBHOH (hopMme.

[IpuMeHsTH mpoCTeie MporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
NIPY pElICHUH CTEPEOMETPHUYECKHX 3a/1a.

IIpuBOoaUTE NpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE U JKWU3HH, PACIO3HABATh
IIPOABJICHUC 3aKOHOB I'COMETPHU B UCKYCCTBE.

IIpuMeHATh NOJyYEHHbIE 3HAHUS HA MTPAKTUKE: AaHAIM3UPOBATH PEAJIbHbIE CUTYallUd U IPUMEHSITh
W3y4YeHHbIC TIOHSATHS B TPOIECCE IMMOKMCKA PEIICHUS MaTeMaTU4ecKH cHOpMyITHpPOBaHHOW MPOOIIEMBI,
MOACIUPOBATL PCAJIBHBIC CUTyallMM Ha A3bIKE T'€OMETPUH, HCCICAOBATh IIOCTPOCHHBLIE MOACIU C
WCIIOJIb30BaHIEM T€OMETPHUUECKHX MOHATHIA M TEOPEM, armapara anreOpsl; perarb IpakTHIeCcKue 3a1auy,
CBA3aHHBIC C HAXOXKXACHUEM I'COMCTPUUCCKUX BEJIMYNH.

11 KJIACC



OnepupoBaTh TMOHATUSAMH: LHIHMHIAPUYECKAs IMOBEPXHOCTh, OOpa3ymoIIue HIMHIPUICCKOH
MOBEPXHOCTH; LWJIMHAP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylolne KOHWYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas TOBEPXHOCTb.

Pacnio3naBaTh Tena BpameHus (WWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYESHHUS TEJ BpaILlCHHS.

KnaccudpuurpoaTh B3auMHOE pacmoiokeHne cepsl U IIOCKOCTH.

OnepupoBaTh MOHATHSMH: IAPOBOH CErMEHT, OCHOBAaHUE CETMEHTa, BHICOTA CErMEHTa; MIapOBOH
CJIOH, OCHOBaHHUE MIAPOBOTO CJIOSI, BRICOTA ILIAPOBOTO CJI0S; IAPOBOH CEKTOP.

Boruncnate 00BEMBI M IUIOIIANM TOBEPXHOCTEH TeN BpalIeHUs, TeOMETPUYECKHX Tel C
npUMeHeHHuEeM (HOPMYIL.

OnepupoBaTh HOHSATHAMHU: MHOTOTPaHHUK, BIIMCAHHBIN B chepy 1 onrcaHHbII 0KkoI1o cepsl; cdepa,
BITUCAHHAsl B MHOTOTPaHHUK WJTH TEJIO BPAILlCHHS.

BbBIUUCIIATE COOTHOIICHUS MEXTY TUIOIIAIIMH [TOBEPXHOCTEH U 00bEMaMU TIOOOHBIX TEI.

N300paxats n3ydaeMbie QUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoINONHATE (BEIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJ BpAILlCHHS.

W3Bnekarh, WHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpriYecKux (QUrypax, IpeCTaBICHHYIO Ha YePTeXKax U pPUCYHKaX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE ASUCTBHS CIIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKEHUSI BEKTOPA Ha YHCIIO,
00BACHATH, KAKUMHU CBOMCTBAaMH OHH 00J1a1a10T.

[TpuMeHSTH IPaBUIIO MapauIeIIeHIIe .

OmepupoBaTh MOHATHAMH: JEKAPTOBBI KOOPJHHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YTOJI MY BEKTOPAMH, CKAJIIPHOE TIPON3BEICHHE BEKTOPOB,
KOJUTMHEAPHBIE U KOMITIAHAPHBIE BEKTOPHI.

HaxoauTts cyMMy BEKTOPOB H ITPOM3BECHUE BEKTOPA Ha YHCIIO, YTOJ MEXKY BEKTOPAMH, CKaJSIpHOE
NpOU3BE/ICHHE, PACKIAABIBATH BEKTOP O IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPaBHEHNUEM B JIEKapTOBOM CHCTEME KOOP/MHAT.

[IpumeHsTH reomMeTpudeckre (GakThl Ul PEHICHUs] CTEPEOMETPHUYECKUX 3a]ad, IpeIIoIaranmx
HECKOJIBKO IIaroB PEeIIeHNUs, €CIIH YCIOBHS IIPUMEHEHHS 3a/1aHbI B SIBHOH (opMme.

Pemate npocreiiinie reoMeTpuYecKUe 3a/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1A.

Pemate 3a1aun Ha 0Ka3aTeNECTBO MAaTEMAaTHYECKUX OTHOIICHUH W HAX0XKIEHHE T€OMETPHUYECKUX
BEJIMYUH MO 00paslaM WM aJrOPUTMaM, NMPUMEHSS M3BECTHBIE METOJbI NPH PELICHHH CTaHIAPTHBIX
MaTeMaTHYeCKUX 33/1a4.

[IpuMeHsTH mpoCTeHIIe MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
P PELICHUH CTEPEOMETPUIECKHX 3a/a4.

[IpuBOANTH TPUMEpPBI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B NPHUPOIE M JKH3HHU, PACIIO3HABaTh
NPOSIBIICHHE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpyMeHsTH NOTyYeHHBIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh peaibHbIC CUTYaIlMU U TIPUMEHSATh
W3y4YeHHbIE TIOHSATHS B MPOIECCE IMOKMCKAa PEIICHUS MaTeMaTH4ecKH CcPOpMYyIHMpPOBaHHON NPOOIIEMBI,
MOJICIUPOBATh peallbHbIe CHUTYalldd Ha S3bIKE T€OMETPHUH, HCCIENIOBATh ITOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHHEM FeOMETPHUECKIX ITOHATHI U TEOpeM, alrapara ajareOpbl; pemarhb NpaKTHYeCKHe 3aJ1a4H,
CBSI3aHHBIE C HAXOX/ICHHEM I'€OMETPUIECKUX BEINIHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (mudposbie)
Kontpoabnbie | IIpakTudeckue
n/n MporpamMmbl Bcero o0pa3oBaTebHbIE
padoTsI padoTsI
pecypchbl
bubmuoreka LIOK
1 B 1
BEAICHIE B CTEPCOMETPHIO 0 https://m.edso0.ru/1c209e37
IIpsiMble ¥ MIIOCKOCTH B POCTPAHCTBE. bubmmorexa [IOK
2 . 12 1
[MapanneasHOCTh MPSAMBIX U TUIOCKOCTEM https://m.edso0.ru/1c209e37
3 [TeprieHANKYISPHOCTH MPSIMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYrisl MeXAy IPSIMBIMU U IIIOCKOCTSMHU 0 hitps://m.eds00.ru/1c209e37
bubmmoreka LIOK
5 M 11 1
HOTOTPATHHIH https://m.edso0.ru/1c209e37
" bubnuoreka [IOK
0 OObEMbI MHOTOTpaHHIKOB o 1 https://m.edso0o.ru/1c209e37
7 [ToBTOpEHUE: ceue accTo 4 1 bubmmorexa LIOK
BT HUC: YCHUA TOAHUA U YI'JIbI
P P v https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoaunvecTBO yacon DJIeKTPOHHbIE
HaumMeHoBaHUe pa3aesioB U TeM uudpoBbIe
Ne n/m P Kontpoabneie = IIpakTndyeckue (mcpp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsl
buomuoreka LIOK
1 T 12
©41a BpatiieHit https://m.edsoo.ru/1c209e37
bubmuorexa LIOK
2 é 1
O0neme1 Ten S https://m.edsoo0.ru/1c209e37
3 Bekro KOO a OCTpPAHCTBE 10 1 bubmiorexa LIOK
TOPLBI U HWHATHI B IT TPAaHCTB
p P pocTp https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 7 1 bubmuorexa LIOK
3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N Koau4yecTBo yacos Jara DyeKTpOoHHBbIe HUPPOBBIE
° T
Tema Ypokxa KOHTpOJ][,HbIe HpaKanec]ﬂ/]e oﬁpasoBaTeanble
n/n Bcero U3yueHus
padoThI padoThI pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPHU: TOUKA,
TpsAMast, TNIOCKOCTh, TIPOCTPAHCTBO.
1 Hp 5 pocTp 1 Bu6nmoreka IJOK
aBHJIa U300paKEHUS HA PUCYHKAX:
P P N prey https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH, TapaieIbHBIX
IPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA
5 [TonsiTus: epeceKkarouecs MIOCKOCTH, 1 bubmuoreka IIOK
HIePECEKAIOIHECS MPsMast U IIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsiTus: mMepeceKkarouecs MIOCKOCTH, 1 bubmuoreka LIOK
HIepECEKArOIHECS MPsMast  IUIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOTOI'PaHHHKaMH,
4 5 P 1 bubmoreka IIOK
n300pakeHre MHOTOIPaHHUKOB Ha
P P https://m.edso0.ru/a63959ed
PUCYHKaX, Ha TIPOSKIITMOHHBIX YePTEkKax
HauansHbie cBeieHHs 0 KyOe U TupamMuze,
5 B é’ P 1 Bubnuoreka [IOK
UX pa3BEPTKH U Moaenn. CeueHus
passep https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
Hauanpabie cBeeHns 0 KyOe U mupamMuze,
6 i g P 1 Bbubnuoreka [IOK
UX pa3BEPTKHU U Mojaenn. CeueHus
pasBep https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
TlonsiTHE 00 aKCHOMATHYECKOM
. 1 Bu6nmoreka IJOK
MTOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
p p p https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIEICTBUSI U3 HUX
IlonsaTHe 00 aKCHOMAaTHYECKOM
Bu6nmoreka IJOK
8 MTOCTPOEHUH CTEPEOMETPHH: aKCHOMBI 1

CTCPCOMCTPUH U CICACTBUA U3 HUX

https://m.edsoo0.ru/239c8cb4



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

TlousTie 00 aKCHOMATHYECKOM

9 MOCTPOCHUU CTEPEOMETPUN: aKCUOMBI Bubmiorexa LIOK
P pEOMETPIIL: https://m.eds00.ru/65c6b106
CTEPEOMETPHH U CIEICTBHS U3 HUX
o [TonsiTre 00 akcMOMaTHYECKOM BuGmorexa LOK
MOCTPOCHUU CTEPEOMETPUN: aKCUOMBI
P P P https://m.edso0.ru/258fc245
CTEPEOMETPHH U CIEICTBHS U3 HUX
B3aumHOe pacmonokeHue MpsiMbIX B
MIPOCTPAHCTBE: MEPECEKAOIUECS, bubmmorexa [IOK
11
napaiebHbIe U CKPEIIUBAIOIINECs https://m.edso0.ru/1a2520f6
TIpsIMbIE
ITapannensHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NAPAILIEIIBHBIE NIPSIMBIE B Bubmuoreka [JOK
12 N
IPOCTPAHCTBE; MAPALICTBHOCTD TPEX https://m.edso0.ru/93ad36b3
TIPSIMBIX
s Hagjmaenjﬂ(;n; ;paim;lx 71 :Cnocxocmoﬁv B BuGmorexa OK
II TPAHCTBE: BHOCTH IPAMOU U
POCIP paimIcH P https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 v C COHarpaBJie CTOpOHA Bubmorexa LIOK
T'JIbIL HaIlIpaBJICHHBIMHU CT HaMH
" DB P https://m.eds00.ru/9f4071b9
15 Yron Mexay NpsMbIMHU B TPOCTPAHCTBE bubmorexa LIOK
Ay TP pocIp https://m.edso0.ru/fe733862
16 Yroa mex IIPSAMBIMU B ITPOCTPAHCTBE BHGHHOTeKa HOK
AV P poctp https://m.eds00.ru/2935a9a0
17 [TapaniaenbsHOCTB TNIOCKOCTEN: Bubmuorexa LIOK
napasuielibHbIe TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa nmapauieabHbIX IUIOCKOCTEN bubmorera LIOK
P https://m.eds00.ru/e504d656
IIpocreiimue npocTpaHCTBEHHBIE (GUTYPHI Bu6mmorexa LIOK
19 Ha TUIOCKOCTH: TeTpa’ip, KyO,

napauICICIUIIC ]

https://m.edsoo.ru/4a28dc02



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

bubmuoreka LIOK

20 THoctpoertie ceuermnl https://m.edso0.ru/1d434d0f
. bubmuoreka LIOK
21 Hocrpoetie ceteriit https://m.edsoo.ru/ec26fe5d
Kontponsnas pabota no teme "[Ipsimbie u
22 nnocfocm B HI;)OCTpaHCTBC. ’ bubamoreta LIOK
. https://m.edsoo.ru/9a0a9e56
ITapamiensHOCTh IPSMBIX U IIOCKOCTEH"
IlepnieHqUKYISIPHOCTE IPSIMOU U
23 nn(r))cxocinz};epieﬁzmxyiap}me MIpsIMBIE B bubamorexa LIOK
https://m.edsoo.ru/b19f6as5d
MPOCTPAHCTBE
24 [TpsiMbie apaienbHbIE U Bubmuoreka [JOK
HEePIEeHINKY/SIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapanenbHbIe 1 bubmmorexa [IOK
HEPIEeHANKYJIISIPHBIC K MJIOCKOCTH https://m.edso0.ru/ba545966
26 IIpu3Hak nepneHANKyIIPHOCTH IPSIMON 1 Bubmorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 IIpu3Hak nepneHANKYIIPHOCTH IPSIMOM U Bubmuorexa [JOK
IIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa o npsAMOl NEPIEHAUKYISIPHON Bbubnuorexa LIOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema 0 npsAMON NEPHEHIUKYISPHON Bubmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 npsAMOH NEPHEHIUKYISIPHON Bubmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
5 puceromue on o 0 mroesocrn Eumorexa LIOK
g ’ https://m.edso0.ru/33c477d3
paccTosiHUE OT MPSAMOM A0 MIOCKOCTH
[leprieHauKysp U HAKJIOHHBIE: BuGmiorexa [IOK
32 paccTosiHie OT TOYKH JI0 TUIOCKOCTH,

paccTosiHUE OT MPSIMOM JI0 IMIIOCKOCTH

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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[lepnieniukynap 1 HaKJIOHHBIE:

33 PAacCTOSIHUE OT TOYKH JI0 TNIOCKOCTH Bubmiorexa LIOK
g ’ https://m.edsoo.ru/a5b7b8e3
PACCTOSIHUE OT MPSIMOM /10 TUNIOCKOCTH
[epnienauKkymsip ¥ HAKJIOHHBIE:
34 paciTOﬂiHeYOT I;‘O‘H(I/I JI0 TUIOCKOCTH Bubmiorexa LIOK
. ’ https://m.edsoo.ru/dbee22bc
PACCTOSIHUE OT MPSIMOM /10 TUIOCKOCTH
35 YTIIbI B IPOCTPAHCTBE: YTOJ MEXIY bubmmorexa [IOK
OPSMO# U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIA yTONI, THHEHHBIA YTOJ bubmmorexa [IOK
JIBYTPaHHOTO yriia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yrou, TMHEHHBINA yrom Bubmuoreka [JOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/c7c777ed
IleprieHAUKYISIPHOCTD IIOCKOCTEH:
38 Hpiﬂaxﬂ negneinnxynﬂpHOCTn IBYX bubamorexa LIOK
. https://m.edsoo.ru/ec3e2da3
TUIOCKOCTEN
IlepnenauKyJISpHOCTD MNIOCKOCTEM:
39 Hp§3HaIf[ HeI}T)IHeII-)IL[I/IKYJ'IHpHOCTI/I JIBYX bubamorera LIOK
. https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTE!
IlepnenauKyJISpHOCTD MNIOCKOCTEM:
40 Hp§3HaIf[ HeI}T)IHeII-)IL[I/IKYJ'IHpHOCTI/I JIBYX Bubmorexa LIOK
- https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX MepNEeHANKYIIAPAx bubamorexa LIOK
https://m.edso0.ru/e4972cdc
42 Teopema o TpEX MepHEeHANKYIAPax Bubmorexa LIOK
https://m.edso0o.ru/52188a7d
43 Teopema o TpEX nepreHANKYIISAPAX Bubmorexa LIOK
https://m.eds00.ru/9f246736
KontposbHast paboTa o Temam
m "IleprieHANKYIAPHOCTD MPSMBIX U Bubnunoreka [IOK

Al

TI0cKocTel" U "YTIIbI MEXAY NPSIMBIMH U

IUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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IlonsTue MHOT'OI'paHHUKa, OCHOBHBIC
OJICMCHTBI MHOTOI'PaHHHKA, BBIITYKJIBIC 1

bubmuoreka LIOK

45 HEBBIMYKJIbIC MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKA
[Ipusma: N-yronpHasi mpu3Ma; rpaHu U
46 OCHOBAaHMUS ITPU3MBI; psIMasi 1 HAKJIOHHAS bubmmoreka [JOK
NPU3MBbI; OOKOBasi M TIOJIHASI TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TPU3MBI
47 [Tapamienenunen, npsiMOYIrOJIbHBII Bubmuorexa [JOK
napasuie/ieIuIe ] i €ro CBOWCTBA https://m.edso00.ru/8a7be683
[Mupamupa: N-yroiapHas mupamMuaa, TpaHu
48 Y OCHOBAHME MTUPAMUJIBI; OOKOBAs U bubmuoreka IIOK
HOJTHASI TOBEPXHOCTh TUPAMUIBI; https://m.edsoo.ru/fblcd0a5
NpaBUIbHAS U YCEUEHHAS IMpaMuIa
[IpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHATHE
MPaBUIIBLHOTO MHOTOTPaHHHKA,
49 HgaBI/IJILHaH pu3Ma 1/113 MpaBUIIbHAS Bubmiorexa LIOK
https://m.eds00.ru/074c8865
MUpaMu/Ia; IPaBUIIbHAS TPEYTOJILHAS
MUpaMUJIa ¥ IPAaBUIILHBIN TETpasip; Kyo
IIpencraBienue o NpaBUIILHEIX
50 MII;OFOFpaHHI/IKaX: oiTaaz[p, JOICKAdIP bubamorexa LIOK
https://m.edsoo.ru/a0fdd5bf
UKOCadIp.
CumMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTENBHO TOUKH, MPSIMOH, TUIOCKOCTH.
51 ONeMEHTbI CHMMETPHHU 113) MUpaMuaaXx, Bubmorexa LIOK
https://m.edsoo.ru/b9e777d9
napauienenureaX, MpaBuIbHbIX
MHOTOTPaHHUKAX
59 BrlunicneHnne 31eMEHTOB MHOTOTPAHHHUKOB: Bubmuorexa LIOK
pEdpa, THaroHajH, YIiIbl https://m.edsoo.ru/6cdbecef
53 [Tnomaab 60KOBO¥ MOBEPXHOCTH M MOJHOM Bubnunoreka [IOK

MOBEPXHOCTH MPSIMON TIPU3MBI, IIJIOMIAb

https://m.edso00.ru/37d84157
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OCHOBaHWUi1, TeopemMa 0 OOKOBOU
MOBEPXHOCTH MPSMOU TIPU3MBI

[Tnomraab GOKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH TIPABIIILHON ITUPAMHUIEI,

bu6nmoreka IJOK

54
Teopema o IO OOKOBOM https://m.eds00.ru/5603e30b
MOBEPXHOCTH yCEUEHHON TTMPAMUIBI
55 Kontponbaas padora mmo Teme bubmmoreka [JOK
"MHororpaHHuKH" https://m.edso0.ru/a95f5c04
. Bu6nmoreka IJOK
> Homsite 06 00nEme https://m.edso00.ru/7ad0020b
bubmuoreka IIOK
7 N
> O6bEm mupasuas https://m.eds00.ru/235171b3
58 OB Bu6nuoreka IJOK
DEM THPaMHAR https://m.edsoo.ru/f47dfefd
59 O0BEM TUPAMHUITBI brbmmorera LIOK
pamuit https://m.eds00.ru/79c10312
N Bubnunoreka [IOK
60 OObEM mupaniLe! https://m.edsoo.ru/2faadc3f
61 OB Bu6nuoreka IJOK
BEM TIPHIMEL https://m.eds00.ru/79853608
" Bubnunoreka [IOK
62 OObe mpiaMel https://m.edso00.ru/1e053890
N Bbubnuoreka [IOK
63 OObEM mpHIMEI https://m.edso00.ru/482d3f51
64 Kontponbnas padota o teme "OObEMBI Bubmuorexa LIOK
MHOTOT'PaHHHKOB" https://m.edso00.ru/28a6573c
HOBToPeHHe, 000011EHE CI/I(iTeMaTI/I?,aIII/ISI BuGmiorexa LIOK
65 3HaHui. [locTpoeHue ceueHnii B

MHOT'OI'paHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 0000IICHHE CHCTEMAaTH3AIUS
3HaHUU. BrlunciaeHue paccTossHUI: MEXIyY

bubmuoteka LIOK

66 JIBYMSI TOYKaMH, OT TOYKH JI0 TPSMOM, OT 1 https://m.eds0o.ru/f7792bag
TOYKH JI0 TIIOCKOCTH, MEKTY
CKPEITUBAIOIIIMHUCS TTPSIMBIMH
67 Utorosast KOHTpoNbHAA paboTa 1 bubamoreia LIOK
https://m.edso00.ru/b9146bcO
IToBTOpeHwue, 0000IIeHNEe CHCTEMAaTH3AIU
3HaHWH. BeIuncieHUEe yIiioB; Me
68 CKPEIIBAIOIIUMHUCS Hl}i)]HMLIMI/I ﬁ:;iz[y 1 bubmorexa HOK
. ’ https://m.eds00.ru/56765e8b
MPSIMOM ¥ IJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXY TIIOCKOCTSIMH
OBIIEE KOJIMYECTBO HACOB I10 68

[MTPOI'PAMME
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11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBbIE HU(POBBIE

Ne JlaTa
Tema ypoka Kontponbusie  IpakTuyeckue oGpa3zoBare/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl

1 Cdepa u miap: neHTp, paauyc, IHaMeTp; 1 bubmuoreka ITOK
IUIOIIAAb TOBEPXHOCTH CheEPHI https://m.edsoo0.ru/0341bc2b
Bza oe pacnojioxkeHue che

2 nno:r;THPKaza:einz nn((i))cﬁzlcfb K 1 brbmmorexa LIOK

’ https://m.edsoo.ru/bed12a43
cdepe; wiIoHaaL Cheps

3 Nzob6paxenue chepsl, mapa Ha 1 bubnuoreka [IOK
wiockoctH. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[unmuaapuyeckas MOBEPXHOCTb,

4 o0Opa3ymIue HWIHHAPHICCKON 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh IIHJIMHAPUICSCKON https://m.edso00.ru/6054b8c1
MOBEPXHOCTH
[unmuaap: ocHOBaHUsA 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIlas U OCh; 1 Bubnunoreka [IOK
IUIOIIaab OOKOBOM M MTOJHOU https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300parkeHne UIMHIPA HA TIIOCKOCTH.

PazsépTra nmmmmaapa. CedeHus bubnuoreka [IOK

6 . 1
IWIHHPA (TUTOCKOCTHIO, TTapalIeIbHOM https://m.edso0.ru/016e25eb
WJIH TIEPIICHIUKYIISIPHON OCH [UITUH/IPA)

, K(:)HI/I‘-I::K(’:liI ngB:pXHZZTB, Ztcipasy}oume . BuGmiorexa LIOK
KOHHUYCCKOU INOBEPXHOCTU b U

pXHoeTH, https://m.eds00.ru/c94ba09b
BEPIIMHA KOHUYESCKOH MOBEPXHOCTH
Konyc: ocHOBaHME ¥ BEpPIIHHA, ) BuGmiorexa LIOK
8 obpa3yromas 1 0ch; IIOMaIs OOKOBOU U 1

IIOJIHOM MOBCPXHOCTHU

https://m.edso0.ru/897dd3b2
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VY ceuHHBIH KOHYyC: 00pa3ylommue 1

bu6nmoreka IJOK

o BEICOTA; OCHOBAHMUA 1 boKoBas https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3obpaxenne KoHyca Ha MIIOCKOCTH.
Pa3pépTrka koHyca. CeueHus: KOHyca
10 (rmociocnﬁo zapannenLHoﬁ ’ bubmmorexa LIOK
’ https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U TIIOCKOCTBIO,
MPOXOISIICH uepe3 BEPIINHY)
KoMOuHanus Ten BpaiieHus u bubmuoreka LIOK
11
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpagHuK, OUCAaHHBINA OKOJIO
12 cdepsr; 5¢)epa BIIMCaHHAA B bubamorexa LIOK
’ ’ https://m.eds00.ru/0b136158
MHOTOTPAHHUK WJIH B TEJIO BPAICHUS
13 [Toustue 06 00béMe. OCHOBHEBIE bubmuoreka LIOK
CBOICTBA 00BEMOB TEN https://m.edsoo.ru/26a03fb7
14 O0BéM uIIMHApa, KOHYCa bubmorexa HOK
’ https://m.edso00.ru/5513d87b
15 O06BEM mapa u momans chepol bubamorera LIOK
https://m.edsoo.ru/d189bde2
[TomoOHbIE Tena B IPOCTPaHCTRBE.
16 CooTHOLIEHUS MEXAY TUIOLIAAsIMU Bu6nuoreka IJOK
MOBEPXHOCTEH, 00bEMAMHU 1MOJOOHBIX https://m.edso0.ru/810cfleb
Ten
17 Konrtponbnas padora o Temam "Tena Bubmuorexa LIOK
Bpattenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE brbmmorera LIOK
https://m.edsoo.ru/5caefclb
19 Cro)xeHHue U BbIYUTaHHE BEKTOPOB bubmiorexa [IOK
https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOPa Ha YHCIIO Bubmmorexa LIOK

https://m.edsoo.ru/dee379eb
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Pasnoxenue BekTopa 1o TpéM

21 HEKOMIUTaHApHBIM BekTopaM. [IpaBuio bubamoreta LIOK
https://m.edsoo.ru/a28fd74e
napanjenenumnena
Pemenne 3a7a4, cBSI3aHHBIX C
22 an/IMeHeHI/I:M MIpaBUJI IEUCTBHI C bubamorexa LIOK
https://m.eds00.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METOT TIPH bubmmoreka [JOK
peLIeHUH TeOMETPHIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyrospHas cucteMa KOOpAWHAT B
24 H}ZI))OCTp};l;ICTBe. Koopaunatser lialllcTopa. bubamoreta LIOK
. https://m.eds00.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAXHATAX
VYron mexnay Bekropamu. CKaJasipHOe bubmmorexa [IOK
25
MPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexay IpsIMbIMU U Bubmuorexa [JOK
IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
97 KonTponbHas pabora o Teme "BekTopsr Bubmorexa [JOK
¥ KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpenwue, obo0IIEeHNE U
28 cucrtemarusamsa 3HaHu. OCHOBHEIE bubmuoreka IIOK
Gburypsl, GpakTsl, TEOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
IUTAaHUMETPUN
[loBTOpenwue, o0o0IICHNE U
29 cucremarmsanmsa 3HaHul. OCHOBHEIE bubmuoreka LIOK
¢Gurypsl, QpaxTbl, TEOPEMBbI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHN
[ToBTOpenwue, o0o0IIeHNE U
30 CI/ICTeNlljaTI/ISa’HI/ISI 3;];HPII>'I. 3agauun bubamorexa LIOK
https://m.edsoo0.ru/7491efe0
IUTAHUMETPUN M METOABI X PELICHHUS
[ToBTOpeHHE, 0606H.ICHI:IC u BuGmiorexa LIOK
31 cucTeMaTu3alys 3HaHuH. 3agaun

MJIAaHUMCTPUHN U MCTO/ bl UX PCIICHUA

https://m.edsoo.ru/4dffda97
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[ToBTOpenue, ob6odIICHNE 1

32 cucteMaTusaiysa 3HaHu. OCHOBHEIE 1 bubmuoreka LIOK
Gburypsl, GpakTsi, TCOPEMbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPHH
bubnnoreka IIOK
33 Hrororast KOHTpOJIbHAS paboTa 1 https://m.e dsc]i).ru lec24dfc2
34 [ToBTOpEeHMe, 0600MICHNE 1 1 bubmmoreka [JOK
CUCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (10 kaace)

Kon IIpoBepsieMble IpeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATHSAMU: TOYKA, IPSAMasi, IIIOCKOCTh
29 [TpuMeHATh aKCMOMBI CTEPEOMETPUH W CIECACTBUS M3 HHUX MpPU PELICHUU
' TeOMETPUUECKHUX 3a/1ad
23 OnepupoBath MOHATUSIMH: NApAIIETBLHOCTD M NEPHEHINKYISIPHOCTD MPSIMBIX
' Y IUIOCKOCTEN
-4 KnaccupuuupoBaTh B3auMHOE pacIloNIOKECHHE MPSMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBath MOHATHSIMU: IBYTPAaHHBIN YroI, TpaHu ABYTPAHHOTO yria, pedpo
7.5 JOBYIPAaHHOTO yINa, JUHEHHBIM yroia ABYI'PaHHOrO YIjla, TpagycHas Mepa
JIBYI'PAaHHOT'O yria
26 OnepupoBarh TMOHATUAMH: MHOTOTPaHHUK, BBIIYKJIBIA M HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOI'OI'PaHHUKA, IPABUIIBHBI MHOTOTPAaHHUK
-7 Pacnio3HaBaTh OCHOBHBIE BHAbI MHOTOIPAaHHUKOB (IIHpamMuza, MpPHU3MA,
' MPSIMOYTONEHBIN TTapaJuIeenuIes], Kyo)
KnaccupuuypoBaTb ~ MHOTOTPaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJIs
7.8 Kjaccu(uKauy (BBITYKJIbIE M HEBBIYKJIbIE MHOTOTPAaHHHMKH, NPaBHJIbHbBIC
MHOTOTPaHHUKH, MPSIMbIe U HAKJIOHHBIE TPU3MBI, TTapaJlIeIeITUIIe Ibl)
7.9 OnepupoBath MOHATUSAME: CEKYIIast INIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB
210 OOBACHATD NPUHLIMIIBI TOCTPOEHHUS] CEYEHH MHOTOTPAaHHUKOB, HCIIOJNIB3YSI
' METO/ CIICAOB
CTpouTb cedeHns: MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BHIIOIHATE (BBIHOCHBIE)
7.11 TUIOCKHE YePTEeKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTyp: BUA CBEpXY,
cOOKY, CHU3Y
Pemath 3agaun Ha HAXOX/IEHHE TEOMETPUUECKUX BEJIMYUH IO 0OpasnaM Hiu
aNropuTMaM, MPHUMEHSSI M3BECTHBIC AHATUTHYCCKUE METOJBI TPU PEIICHUH
7.12 CTaHJAPTHBIX MaTEeMaTHYeCKUX 3a7a4 Ha BBIYHCIICHHE DPACCTOSHHUHA MEXITY
JIBYMSl TOYKaMH, OT TOYKH 1O MHPAMOM, OT TOYKH 1O IUIOCKOCTH, MEXIY
CKPELIMBAIOLIIMUCS MPSMBIMH
Pemrath 3agaun Ha HaXOX/AEHHE TEOMETPUUECKUX BEJIMUMH MO 0OpasnaM Hiu
7.13 NropuTMaM, MPHUMEHSsSI MU3BECTHBIE AHATUTHYECKUE METOABI NPU PEILICHUH

CTaHJAAPTHBIX MATEMATUYCCKUX 3aJad Ha BBIYUCICHHUE YIJIOB MEXKAY




CKpPCHINBAIOIIIUMHUCA TMPAMBIMH, MCKIY HpHMOﬁ U TIIJIOCKOCTBIO, MCIKAY

IJIOCKOCTSAMU, ABYTI'PAHHBIX YTJIOB

7.14

Bbruucnsate 00bEMBI M IIIOIAAN MOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3MAa,
nUpamusia) ¢ TpUMEHEHHEM (OPMYJ, BBIYHCISATH COOTHOILICHUS MEXKAY

IJIOMAIMHY TTIOBEPXHOCTEH, 00bEMaMu IMMOA0OHBIX MHOTOTPAHHUKOB

7.15

OHCpI/IpOBaTI: NOHATHUAMU: CHUMMETPUSA B MPOCTPAHCTBE, ILEHTP, OCb U

TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI

7.16

W3pnekars, mnpeoOpa3oBhIBATH W HMHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEkKaX

U PUCYHKax

7.17

7.18

7.19

7.20

[TpumensaTs reomeTpudeckre GaxThl IS PEIICHUs CTEPEOMETPUIECKIX 3a/1a4,
MPEIMONIATAlOIUX HECKOJIBKO IIaroB PEIIeHHS, €CA YCIOBHUS MPUMEHEHHS

3a/laHbl B IBHOH opme

[lpumensaTs mpocTeiiiie  NpOrpaMMHBIE  CPEICTBA W 3JICKTPOHHO-

KOMMYHHKAaIIUOHHBIE CUCTEMBI ITPU PEHICHUU CTEPEOMETPHUYCCKUX 3adad

[IpuBomuTH HpHUMEpPHl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpHUPOAE U

JKU3HHU, PACIIO3HABATL IMMPOABJICHUC 3aKOHOB I'COMETPHUHU B UCKYCCTBE

IIpuMeHATE MOJydYeHHBIE 3HAHHWA HA INPAKTUKE: aHAIM3HPOBATH pEalIbHBIE
CUTYallul U MPHUMEHATh U3yYeHHbIE TOHATHUS B IMPOLIECCe MOWCKA PELIeHHUS
MaTeMaTH4ecKu C(OpMyTHpPOBaHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIC
CUTyallul Ha S3bIKE€ TE€OMETPHUH, HCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM TI'€OMETPUYECKHX HOHSATHH M TEOpeM, ammapara aireOpsl,
pemaTe IpakTHYECKUE 3a/1a4l, CBA3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKHUX

BCIINYHUH

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA (10 kiacc)

Kon IIpoBepsieMblii 3J1eMEeHT cOAepPKAHNSA
7 I'eomerpus
OcHOBHbIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, TPOCTpaHCTBO. [lorsaTHE
7.1 00 aKCHOMAaTHYECKOM TOCTPOCHHH CTEPEOMETPHU: aKCHOMBI CTEPEOMETPUH U CIIEJICTBHSI
13 HUX
B3auMHoOe pacnonoxeHue NpsMbIX B [IPOCTPAHCTBE: NI€peceKaroluecs, napauleibHble U
25 CKpeluBaronecs: npaMeie. [lapaminensHOCTh NPsMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:

napajyICJIbHBIC MPAMBIC B IIPOCTPAHCTBE, IapalJICJIbHOCTD TpéX OpAMBIX, TAPAJUICITIBHOCTD

HpHMOﬁ U IJIOCKOCTH. YTJIBI C COHAIpaBJICHHBIMU CTOPOHAMH, YIOJI MCXKAY IPAMBIMU B




MMPOCTPAHCTBC. HapaJ'IJ'ICJ'IBHOCTB IUIOCKOCTEH: napauiCJbHbIC IUIOCKOCTH, CBOIiCTBa
napajiCIbHbIX IUIOCKOCTEH. HpOCTCfIIHHC OPOCTPaHCTBCHHBIC (bI/Il"ypI)I Ha IINIOCKOCTH!

TeTpa’Ip, KyO, mapaienenuie]1, TOCTPOSHHE CeUSHHUN

7.3

7.4

[lepneHAUKYISIPHOCT, TPSIMOM W IUIOCKOCTH: MEPHEHANKYISPHBIE TNpPSMbIE B
MIPOCTPAHCTBE, NPSAMBIE MapajielbHble W TEPHeHIUKYISPHBIE K TIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH OPSIMOA M IUIOCKOCTH, TEOpEMa O MPsAMON NEpHEeHAUKYJSIPHOU
IUIOCKOCTH. YTIIBI B TPOCTPAHCTBE: YTOJ MEXK Ty IPSIMOH 1 TIOCKOCTHIO, IBYTPAHHBIN YT O,
JIMHEUHBIN yron AByrpaHHoro yria. [lepneHauKynsp U HaKJIOHHBIC: PACCTOSHUE OT TOUKHU
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOWM JI0 TUIOCKOCTH, MPOEKIHs (PUryphl Ha MIOCKOCTb.
[lepieHAUKYIAPHOCTh TUIOCKOCTEH: MPHU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpEX NepIEHIUKYIIPAX

[lonsiTme MHOTOTpaHHWKAa, OCHOBHBIE JJEMEHTHI MHOTOTPAaHHHWKA, BBHIMYKIbIE W
HEBBITYKJIbIe MHOTOTPAaHHUKH, pa3BEPTKa MHOTOrpaHHUKA. [Ipu3mMa: N-yrompHas mpusMma,
r'padl W OCHOBAaHHA IIPU3SMBI, IpsMad W HAKJIOHHAsA IPU3MBI, 6OKOBaH 1 I10JIHas
[IOBEPXHOCTh Npu3Mbl. [lapamnenenunen, NpsMOYTONbHBIA IApaJUICNCNUANE] U €ro
cBolicTBa. [lupamuza: N-yrompHasi TUpaMuza, TpaHA U OCHOBaHUE THPaMHUIbI, OOKOBAs U
TIOJTHAS TOBEPXHOCTH MUPAMUJIBI, TPABIIIbHAS U YCeUEHHAS MTUPaMUIa. DIeMEHTHI IIPU3MBI
u mmpamunbl. llpaBuibHBIE MHOTOTPAaHHUKH: TOHSATHE MPAaBHILHOTO MHOTOTPAaHHUKA,
InpaBujibHad IpU3Ma W IpaBWJIbHAA NHUpaMHuad, MMpaBUJIbHAsA TPEYroJibHasd NupaMuaa U
MpaBWIBHBINA TeTpasp, KyO. [Ipencrasienue o mpaBUILHBIX MHOTOTPaHHUKAX: OKTadIp,

nIoJieKasip 1 ukocadapyrue CedeHus MPU3MBI U THPAMUJIBI

7.5

CumMMeTpus B TNPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIHHO TOYKH, MPAMOM, TMIIOCKOCTH.

DJEMEHTBI CUMMCTpPUH B ITUpaMUAax, mapajiejienuneaax, npaBUJIbHbIX MHOTOTPaHHUKAX

7.6

1.7

BrruncneHue 3JieMEHTOB MHOT'OIPaHHUKOB: péOpa, quaroHaiy, yribl. [lnomans 00KOBOM
MTOBEPXHOCTH U TIOJIHOH MOBEPXHOCTH MPSAMOI MTPHU3MBI, IDIOIIAlb OCHOBaHUH, TEOpEMa O
0OOKOBOI1 MMOBEPXHOCTH MPsMON TprU3MBI. [1nomans 60KOBOM MOBEPXHOCTH U TIOBEPXHOCTH
MPaBUIILHOM MTUPAMUJIBI, TEOPEMa O TUIOIIAIN yceu€HHOM mupaMusl. [loHsTie 00 00BEME.

OOBEM MUpaMuIBL, TIPU3MBI

[TogoOueie Tema B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAJSIMH TTOBEPXHOCTEH,

00BbEMaMHU OIO0HBIX TEI




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI (11 kaace)

Koz IIpoBepsieMble IpeAMeTHBIE Pe3YIbTATHI OCBOEHHUSI OCHOBHOM
NpoBepPsIEMOro .
o0pa3zoBaTeJIbHON MPOrpaMMBbI CpeIHero 00111ero o0pa3oBaHusi
pe3yabTarta
6 I'eomeTpus
OmneprpoBaTh MOHATHSAMH: IWIMHIPUYECKAass IOBEPXHOCTh, 0Opasyronme
6.1 OWIMHIPHYECKOH TOBEPXHOCTH, UWIMHIAP, KOHHMYECKas IOBEPXHOCTH,
o0pa3yromye KOHUYECKO! TOBEPXHOCTH, KOHYC, cheprieckas MOBEPXHOCTb
6.2 PacrnioznaBath Tena BpaieHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHSTH CIIOCOOBI MTOTYYCHUS TEJ BPAILCHHS
6.4 KnaccudummpoBath B3anMHOE pactonokenne chephbl U TNIOCKOCTH
OmneprpoBaTh MOHATHSIMU: IIAPOBOH CErMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
6.5 CErMEHTA, [IapOBOHi CII0H, OCHOBAaHHE [IIAPOBOT'O CJIOSI, BBICOTA IIIAPOBOTO CJIOS,
LIapOBOM CEKTOP
6.6 Beramcnate  00bEMBI W IUIOMIAAM  TOBEPXHOCTEH  TeNM  BpalICHHS,
' reOMETPHUYECKHX TeJI C MPUMEHEHHEM popmy
6.7 OmneprpoBaTh MOHATHAME: MHOTOTPAHHUK, BITUCAaHHBINA B c(hepy U ONMHCaHHBIN
' okoJ10 chepsl, cepa, BiMcaHHAS B MHOTOTPAHHUK HMJIH TEJIO BPAICHUSI
6.8 BBIMHCIIATS COOTHOMICHUSI MEXIy IUIOIAIIMH IOBEPXHOCTEH M 00BEMamu
' MMOJXOOHBIX TE
6.9 N300pakate u3y4yaemble (GUTypsl OT PYKH M C TPHUMEHEHHEM HpPOCTHIX
' YepTEIKHBIX HHCTPYMEHTOB
6.10 BBIMOTHATH (BBIHOCHBIC) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTh CEUCHHUS TEJI BpaIllCHHS
M3Bnekatb, WHTEPHPETUPOBATH M NPEoOpa3oBbIBATH HH(OpPMALMIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUIECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKax
Y pUCYHKax
[MpumensTh TeoMeTprudeckue (PakThl AT PEIICHHs] CTEPEOMETPUIECKUX 3aj1ad,
6.12 NPEANOIAaralouIMX HECKOJIBKO IAroB PEHICHUs, €CIH yCIOBUS HMPUMEHEHHS
3aJaHbI B IBHOU (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE
BbIMONHATE  AEUCTBUSI  CIIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXXEHHsSI BEKTOpa Ha 4YHCIO, OOBICHATh, KaKUMH CBOWCTBAMH OHU
o0magaroT
6.15 [IpuMeHATs paBUIIO TApAIUIENENINIIE A IPH CI0KEHUH BEKTOPOB




6.16

6.17

6.18

OHCpHpOBaTB MOHATUAMU: ACKAPTOBBI KOOPAUWHATHI B IIPOCTPAHCTBE, BCKTODP,
MOJYJIb BEKTOpa, paBCHCTBO BCKTOPOB, KOOPAMHATBHI BEKTOpA, Yrojl MEXAY
BCKTOpaMmu, CKaJILIpHOC  MPOU3BCACHUC BCKTOPOB, KOJUIMHCApHbIC U

KOMIIJITaHaPHBIE BEKTOPLI

Haxonuts CYMMY BE€KTOPOB U IMPOU3BCACHUC BEKTOpPA HA YHUCIIO, YTOJI MEXKIAY
BCKTOpaMH, CKaJIApHOC IIPOU3BCACHUC, pacCKjIaJblBaTb BCKTOp IO JABYM

HEKOJIJIMHCAPHBIM BEKTOpaM

3a)laBaTI: IMJIOCKOCTh YPAaBHCHUEM B I[eKapTOBOﬁ CHUCTCMC KOOpAMUHAT

6.19

6.20

Pemiate HpOCTeﬁHIHG TCOMCTPUUCCKUC 3ala4yi Ha MPUMCHCHUC BCKTOPHO-

KOOPIWHATHOTO METOa

Pemrates 3amaum Ha J0Ka3aTEIbLCTBO MaTEMAaTHYECKHX OTHOIICHHH U
HaXO0XICHUC TCOMCTPHUYCCKHUX BCJIUYHUH II0 o6pa3uaM HUJIn ajJropuTrMmam,
IMPUMEHAA U3BECTHBIC METOABI NIPU PECIICHUU CTAHAAPTHBIX MAaTEMAaTHYCCKUX

3ama4

6.21

6.22

6.23

IIpuMeHATE  mpocTeHIIME MpOrpaMMHBIE  CPENCTBA W JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUUECKUX 33129
IIpuBOANUTE IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U )KU3HU,
pacrno3HaBaTh IPOSBICHNE 3aKOHOB TEOMETPUH B HCKYCCTBE

IIpuMeHATE NOJydYEHHBIE 3HAHMS Ha IPAKTHKE: aHAIU3UPOBATH pEallbHBIC
CUTyallud W NPUMEHATH W3yYEHHBIE MOHATHSA B IPOLIECCE MOUCKA PEUICHHSA
MaTeMaTHYecKH CHOPMYIUPOBAHHOW MPOOJIEMBI, MOJECIUPOBATh pealbHBIE
CUTyalluM Ha s3BbIKE TI'EOMETPUM, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHHEM T€OMETPHYECKHUX TOHSATHA M TEOpeM, ammapara aiareopsl,
pelaTh MPaKTHYECKUE 337auH, CBSI3aHHBIE C HAX0XKIEHUEM T'€OMETPHUUECKUX

BCIINYMH




INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHMA (11 kiacce)

Kon
6

6.1

6.2

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

T'eomerpus

Hunueapuyeckass HOBEPXHOCTh, 00pasyoUIMe NWIMHAPUYECKOW IOBEPXHOCTH, OCh
LHWIMHIPUYECKON moBepxHOCTH. llumuHap: ocHoBaHMS W OOKOBas IOBEPXHOCTH,
o0pa3yrolas ¥ oCh, IJIONab OOKOBOU U MOJHOW MOBEPXHOCTH

Konnueckasi moBepxHOCTh, 00pa3yroliye KOHHMYECKOH IIOBEPXHOCTH, OCh M BEpIIMHA
KOHMYecKol nmoBepxHocTu. KoHyc: ocHOBaHME M BepIIMHA, 00pa3yromas U OCh, MI0Mab
OOKOBOI1 M MTOTHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIOIIe U BEICOTA, OCHOBAHHS

1 OOKOBast MMOBCPXHOCTH

6.3

6.4

6.5

Coepa u map: UEHTp, pamuyc, AMAMETp, IUIOMIAAb MOBEPXHOCTH cdepbl. B3aumuoe

pacnoioxenne cepbl i INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, momanb chepbl
N3o0paxeHue Ten BpalleHusI Ha TNIOCKOCTH. Pa3BépTka IMIMH/pA U KOHYCa

KomOuHaumu Ten BpalieHHss U MHOTOTPAaHHMKOB. MHOTOTPaHHHUK, ONMHMCAHHBIM OKOJIO

cdepsl, cepa, BiucaHHasi B MHOTOTPaHHHMK, WM TEJIO BPAIICHHS

6.6

IMonstue 00 o00BEMe. OcHOBHBIE CcBOMCTBA 00BEMOB Teil. Teopema 00 00BEME
OPSMOYTOJILHOTO Tapajuiesienumena u cieactsus u3 ue€. OObEM HUIUHIpA, KOHYCA.

O0BEM mapa u mwomans chepsl

6.7

6.8

ITomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIASIMH TIOBEPXHOCTEH,
00BEMaMHU MTOIOOHBIX TEI
Ceuenuss nunuHApa (MApaIeTbHO M TMEPICHIUKYSIPHO OCH), CEUeHHsS KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXOJIAIIee Yepe3 BEPIINHY), CEUeHHS [1apa

6.9

6.10

BexTop Ha miockocTH U B pocTpaHcTBe. CI0KEHHE U BHIYUTaHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4yKcio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAHApHBIM BeKTopaM. [IpaBuio
napajuienenunena. Pemenue 3anad, CBSA3aHHBIX C IPUMEHEHUEM IIpaBUJl JACUCTBHI C

BCKTOpaMu

[IpsmoyronpHasg cucreMa KOOpPAMHAT B HpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3aa4n B KOOpAUHATAX. YTOI MEXKIY BekTopamu. CKaasipHOE IPOU3BEICHIE
BEKTOpPOB. BrluncieHue yrioB Mexay MNOpsSAMbBIMH M IockocTsiMu. KoopauHatHo-

BEKTOPHBIN METOJ, IPU PELIEHUN T€OMETPUUECKHUX 3a/1a4




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA»
(BA3OBbIl YPOBEHb)

IHHOSACHUTEJ/IBHAS 3AIINCKA

Pabouas mporpamMma yweOHOTo Kypca «BeposSTHOCTb M CTaTHCTHKa» 0a30BOrO YPOBHS JUIS
oOyyaromuxcsi 10 —11 xjaccoB paspabotana Ha ocHoBe @enepaqbHOrO TOCYAapPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpeaHero olmiero oOpa3oBaHHsA, ¢ YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMA, NPEABSBIAEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHHMIO, W TPagulUHd POCCHUICKOTrO
oOpazoBanmsa. Peanmmzanus mnporpaMMel oOeclieunBaeT OBJAJCHHE KIIOYEBHIMH KOMIICTEHIMSIMH,
COCTAaBISIIOIIMMH  OCHOBY Ui CaMOpa3BUTUSL U HENPEPHIBHOIO 00pa3oBaHMs, LEIOCTHOCTD
00MIEKyIBTYPHOTO, TIMYHOCTHOT'O U TMTO3HABATEIILHOTO PA3BUTHSI TMYHOCTH 00YUAIOIINXCSI.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

YueOHblii Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SBISETCSA IMPOAOJDKCHUEM U
Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOI! Imikouibl. Kypc npenHa3sHadeH it
(dopMupoOBaHUs Y 00YYAIOMIUXCS CTATUCTHYESCKON KYJIBTYphl U TIOHHUMAaHUsI POJIHM TEOPHU BEPOSITHOCTEH
KaK MaTeMaTH4ecKOr0 MHCTPYMEHTa IJIsl M3Y4YCHHUsS CIy4alHbIX COOBITHH, BEJIMYMH W mporeccos. [Ipu
W3yYeHUH Kypca 000TalIaloTCs MPEeICTaBICHHS YYAIUXCsl O METOIaX HCCIECAOBAaHNS U3MEHUYMBOTO MUPA,
pa3BUBaeTCs MOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH MAaTEeMaTHYECKUX METONOB TO3HAHUS Kak
HEOTHEMIIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Conepxanue y4eOHOTO Kypca HallpaBJIeHO Ha 3aKpeIUICHHE 3HAHHM, MONyYeHHBIX MPH W3yUYeHHUN
Kypca Ha YpPOBHE OCHOBHOTrO 0OILIero oOpa3oBaHMs, M Ha DPa3BUTHE IPEJICTABIECHHH O CIydailHBIX
BEJIMYMNHAX W B3aMMOCBA3SIX MEXIy HHUMH Ha BaXKHBIX NPUMEPAX, CIOKETBI KOTOPBIX MOYEPIHYTHI W3
OKpy’Karomero mupa. B pesynprate y oOyuaromumxcs AOJDKHO C(HOPMHPOBATHCS MPEICTABICHHE O
HauOojiee YHNOTPEOUTENbHBIX W OOMIMX MaTeMaTHYeCKUX MOZENSAX, HCIONb3YeMbIX U ONHCAHUS
AQHTPOIIOMETPUYECKUX U JAEeMOrpadMuecKUX BEIMYHUH, MOTPELUIHOCTEH B Pa3jIMYHOTO POJAA H3MEPEHUSIX,
JUINTENILHOCTH 0€30TKa3HOM paboTbl TEXHWYECKUX YCTPOMCTB, XapaKTEPHUCTUK MAacCOBBIX SIBICHUH U
MPOLIECCOB B OOILECTBE.

B cooTBeTCcTBUH C YKa3aHHBIMH LIETSIMU B CTPYKTYpE Y4eOHOT0 Kypca «BeposiITHOCT U CTaTUCTHKA»
cpedHel IIKOJBI Ha 0a30BOM YpPOBHE BBIAEJIICHBI CIEAYIOIINE OCHOBHBIC COJAEP)KaTEIbHbIC JIMHUU:
«CrnyyaiiHble COOBITHS U BEPOSATHOCTHY», «CIlydaiiHble BEIMYMHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyto yacTh Kypca 3aHMUMaeT U3y4YeHHE T€OMETPHUYECKOro M1 OMHOMHUAILHOTO paclpeieiIeHui 1
3HAKOMCTBO C UX HEMPEPBIBHBIMH aHAJIOIaMH — TI0KA3aTEIbHBIM U HOPMAaJIbHBIM PaCIpEAcIICHUSIMMU.

Conepxanue muHNH «CiydaiiHble COOBITHS U BEPOSITHOCTH CIIY>KUT OCHOBOHU AJ1s1 (JOPMUPOBAHHS
MIPEJICTABICHUH O paclpeAeIeHUH BEPOATHOCTEN MEXy 3HaUEHHSMH CITy4alHBIX BEIMYMH, a TAKXKE 3Ta
IMHUSA HeoOxoanMma Kak 0a3a A M3ydeHHs 3aKOHa OONbIIMX 4Hcen — (yHIAMEHTAJIbHOTO 3aKOHa,
JEHCTBYIONIEr0 B MPHUPOJIE M OOIIECTBE M HMMEIOIIEro MareMaTHyeckylo (opmanuzanuioo. CaM 3aKoH
OoNpIIMX 4YHCEN TNpeajaraeTcsi B O3HAKOMHUTENBHOH (opME € MHHUMAIBHBIM HCIIOJIB30BAHUEM
MaTeMaTHYeCKOro popManuima.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4allHBIMH BEIUYMHAMH, AKIEHTUPYIOT BHHMaHUE
IIKOJBHUKOB HA ONHMCAHMM M W3YyYCHHU CIY4YalHBIX SBJICHUH C TOMOLIBIO HEMPEPHIBHBIX (YHKIUH.
OcCHOBHOE BHHMMaHHE YAENSETCS I[TOKA3aTeJIbHOMY M HOPMAJIBbHOMY pacHpeleNeHusIM, IMPH ATOM
HpPEoIaraeTcsi 03HaKOMHUTEIbHOE U3yUeHHe MaTeprana 0e3 10Ka3aTeIbCTB IPUMEHIEMBIX (DaKTOB.

MECTO KYPCA B YYEGHOM IIVIAHE

Ha wm3ydenue kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAMTCS | Wac B HENENO B
TEYCHHE KaXI0T0 rojia 00yueHus, Bcero 68 y4eOHbIX 4acoB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBnenue JaHHBIX ¢ IOMOLIBbIO Tabnu U nuarpamMm. CpenHee apudMeTHYeCKOe, MeAaHa,
HauOoJbllice ¥ HaWMEHbIIEEe 3HAUYCHUS, pa3Max, AUCHEPCHS M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX
HabOpOB.

CryuvaliHble SKCIIEPUMEHTHI (OMBITHI) U CIIyYailHble COOBITHS. DieMEeHTapHbIE COOBITHS (MCXOBI).
BeposTHOCTB ciy4aifHOTO COOBITHS. BIIM30CTh 4aCTOTHI M BEPOSATHOCTH COOBITHIA. ClydaifHbIE OIBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU. BeposTHOCTH COOBITHII B OTIBITaX C pABHOBO3MOKHBIMU
3IIEMEHTAPHBIMU COOBITHSMH.

Omeparuu HaJ COOBITHAMHM: TIepeceUeHHe, OOBCIMHECHHE, TPOTHUBOIOJIOXKHBIE COOBITHA.
Huarpamme! Ditnepa. @opmyna ClI0KEHHSI BEPOATHOCTEH.

VYcnoBHas BEpOSATHOCTh. Y MHOXKEHUE BEpOsATHOCTEN. [epeBo ciydaitHoro sxcrepumenTa. @opmyia
TIOJTHOM BeposATHOCTH. He3aBucuMble cOOBITHSL.

KombunaropHoe mpaBuino ymHOxeHus. I[lepecraHoBkn u (akropuan. Yucno coueTaHuil.
Tpeyronpauk [lackans. ®opmyna 6mHOMa HeioTOHA.

bunapnblil cnydaliHpli ONBIT (MCHBITaHKE), yenieX U Heynada. HesaBucumeble ucnbitanusd. Cepust
HE3aBUCUMBIX UCIBITAHUN 10 IepBoro ycnexa. Cepusi HE3aBUCUMBIX HCTIbITAHUN bepHysu.

CnyuaiiHas BenuuuHa. Pacmpenenenue BeposiTHocTed. [Juarpamma pacnpenenenus. IIpumepst
pacripenesieHuid, B TOM YHCIIE, TEOMETPHUECKOE 1 OMHOMHUAIBHOE.

11 KJIACC

UwncnoBple XapaKTePUCTUKH CIIy9alHBIX BEIUYHMH: MATEeMaTHYeCKOe OXHIaHUE, MUCIIEPCHs W
CTaHJapTHOE OTKJIOHEHHE. [IpuMephl MpUMEHEHUS MaTEeMAaTUYECKOTO OXKHUIAHMS, B TOM YHCTIE B 3a/1adax
W3 TIOBCEAHEBHOM IKM3HH. MareMaTHUecKoe OXHJaHWe OWHApHOW CIy4YalHOM  BEJWYUHBI.
MareMaTH4ecKoe OXKUJAHHE CYMMBI CIIYYalHBIX BETUYHH. MaTeMaTH4eCKoe OXHUIAAHUE U JUCTICPCHS
reOMETPUYECKOr0 U OMHOMHAJILHOTO PACIIPEICIICHU.

3akoH OONBIIMX 4YHCET M €ro poiib B HayKe, NPUPOAE W OOImecTBe. BBIOOpOUYHBI MeETON
HCCIICIOBaHUM.

[Ipumepsl HENPEPBHIBHBIX CIy4YalHbIX BedW4uH. [IoHSATHE O IUIOTHOCTH pachpenerneHus. 3aaauu,
MIPUBOJIAININE K HOPMAIILHOMY pactpesieneHuto. [[oHsTie 0 HopMaIbHOM pacipe/eIeHUH.



INPEAMETHBIE PE3YJIBTATHI
10 KJIACC

YuTaTh U CTPOUTDH TaONUIBI M JUATPAMMEL.

OnepupoBaTh TOHATHAMHU: cpenHee apudMeTHYecKoe, MenuaHa, HauOonpliee, HauMEHbLICE
3HAYEHHUE, PA3MaxX MACCHBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHIATUSIMU: CITyYaiHbIH SKCTIEPUMEHT (OTIBIT) U CITy4aiiHOE COOBITHE, SIEMEHTAPHOE
coObITHE (9JIEMEHTAapHBIM MCXO0J) CIy4alHOTO OIBITA; HAXOAWUTh BEPOSTHOCTH B OINBITaX C
PaBHOBO3MOXKHBIMH CIy4YalHBIMH COOBITUSIMHM, HAaXOAWThb W CPaBHHUBATH BEPOSTHOCTH COOBITHH B
U3Y4YECHHBIX CIIy4alHbIX 3KCIIEPUMEHTAX.

Haxonuts u popMynrpoBaTs COOBITHSA: NepeceucHre U 00bEeIMHEHNE TaHHBIX COOBITHH, COOBITHE,
MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; TIOJIb30BaThCsl AWarpaMMmaMu Oiniepa U (GOpPMYIIONH CIOKEHUs
BEPOSITHOCTEH IIPU PEUICHUH 3a7ay.

OnepupoBatTh MOHATUIMHU: YCIIOBHAS! BEPOSITHOCTD, HE3aBUCUMBIC COOBITHS; HAXOIUTH BEPOATHOCTH
C IIOMOIIBIO ITPAaBUJIA YMHOXKEHUS, C IIOMOILBIO I€PEBA CIIYYaiiHOTO OIIBITA.

[TpumMeHAT, KOMOMHATOPHOE MPABUIIO YMHOXKEHUSI ITPH PELICHUH 3a7ad.

OnepupoBaTh MOHATUSIMM: HCTBITAHWE, HE3aBUCHMBIE MCIIBITAHUSA, CEpUS HCTBITAHUN, yCleX U
HeyJaya,; HaXOIWUTh BEPOSTHOCTH COOBITHH B CEPHM HE3aBHCHUMBIX HWCIBITAHUHA 10 TIEPBOrO YCIexa,
HaXOJIUTh BEPOSITHOCTH COOBITUH B C€pUM HCTIBITAaHUN bepHym.

OneprpoBaTh MOHATHSAMM: ClTydaliHas BEIMYWHA, PACIpPENCIICHHE BEPOATHOCTEH, AMarpaMMa
pacnpeneneHusl.

11 KJIACC

CpaBHHBaTh BEPOSITHOCTU 3HAYEHUH CIIy4ailHOW BEJIMYUHBI MO PACHPEIACICHHUIO WIH C MOMOIIBIO
JUarpaMmm.

OneprupoBaThk NOHATUEM MAaTEMaTHYECKOTO OXKHJAHUS; MPUBOJIUTH NMPUMEPHI, KaK MPUMEHIETCS
MaTeMaTHYEeCKOEe OKUJIAHHE CIy4aliHOW BEIMYMHBI HAXOAUTh MAaTEeMaTHUECKOE OKUAAHUE IO JaHHOMY
pacIpeneneHuio.

HMeTh npecTaBlieHHE O 3aKOHE OOJBIINX YHCEIL.

HmeTh nipeacTaBiieHHe 0 HOPMaJIbLHOM paciipeesieHHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
Kosau4ecTBO 4acoB DJ1eKTPOHHbBIE
HaunMenoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTuyeckue (mucpp )
nporpamMmbl Bceero oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
1 IIpencraBnenue JaHHBIX U ONKCATENIbHAS 4 bubmunoreka LIOK
CTATUCTUKA https://m.edsoo.ru/e0b7b0f1l
, | e e e [ [ St
p https://m.edsoo.ru/e0b7b0f1l
AJIEMEHTaPHBIMH UCXOIaMH
3 Omneparnuu HaJl COOBITUSIMH, CII0OKECHHE 3 bubmmorexa [IOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
. ZCJ‘IOZH;:; BePOSEIlTH:))CTI;,VZ[CSGEO c?;qaﬁnoro . BuGmorexa [OK
IIBIT M I HOU B STHOCTHU U
» QOPMYJIa o . p https://m.edsoo.ru/e0b7b0fl
HE3aBUCUMOCTE COOBITHIA
5 Srene COMOHHATODHK 4 bubmmoreka LIOK
MCHTbBI MOHHATOPHUKHA
T P https://m.edsoo.ru/e0b7b0f1
6 CepuH 1ocie10BaTeIbHBIX UCIBITAHUNA 3 1 bubmorexa HOK
P A https://m.edsoo.ru/e0b7b0f1
7 Ciyualigble BEIUYHUHEI U PacCIIpeaeIICHUS 6 bubmmorexa [IOK
Y pactipelt https://m.edsoo.ru/e0b7b0f1
bu6 OK
8 O00011IeHE U cCUCTEMATH3ALMS 3HAHUI 5 2 htI/tIp::I;I/?T:ZIZ(])_}).ru 1e0b7h0f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2


https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoaunvecTBO yacon DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabneie = IIpakTndyeckue
NMporpaMmel Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcsl
1 MareMaTnyeckoe OXUIAHUE CIIydalHON 4 Bubmmoreka [IOK
BEITMYHHBI https://m.edsoo.ru/5fhc5dcl
9 Jucnepcus u cTaHIapTHOE OTKIOHEHHE 4 1 Bu6mmoreka [TOK
CITy9aiiHOM BEITUUUHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJNBIINX YHCEI 3 1 bubmmorexa LIOK
https://m.edsoo.ru/5fhc5dcl
4 HenpepsiBHbIE Cily4aiiHble BETUYHHBI 9 Bubmmoreka [TOK
(pacmipeeneHus) https://m.edsoo.ru/5fbc5dcl
5 HopwmainbHoe pacnpenenenus 2 1 Brbmorexa LIOK
https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenwue, o6o0IICHNE U 19 5 bubmoteka [IOK
CHCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
Koau4yecTBo yacos Jara DyeKTpOoHHBbIe HUPPOBBIE
T
Nen/m | Tema ypoka Konrpoabubie  IlpakTuuyeckue o0pa3oBaTeJibHbIE
Bcero H3y4YeHHUs
padoThI padoThI pecypcbl

1 IIpencrarieHue qaHHBIX C TTOMOIIIBIO 1 bubmmoreka [JOK
TAOJIUI] U TUarpaMM https://m.edso0.ru/25c6d12b
Cpennee apudmMeTnveckoe, MeIana,

HauOOJIbIIICE U HAUMCHBIIICE 3HAUCHMUS, bubnuoreka [IOK

2 1
pasMax, TUCIIepCHs, CTAaHAapPTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
Cpennee apupmeTnieckoe, MeIMana,

HauOOJIbIIICe U HAUMCHBIIICE 3HAUCHUS, bubnuoreka [IOK

3 1
pasMax, TUCIIepCHsl, CTaHAapTHOE https://m.eds00.ru/98645f6¢
OTKJIOHEHHE YMCIIOBBIX HAOOpPOB
Cpennee apudmeTnieckoe, MeIMana,

4 HanOOJIbIICe U HAUMEHbBIIICE 3HAUCHHS, 1 bubmoreka IJOK
pasmax, TUCIIepCHs, CTaHIapTHOE https://m.edso0.ru/7¢9033a8
OTKJIOHEHHE YMCIIOBBIX HA0OpPOB
CrnyuaiiHple 3KCTIEPUMEHTHI (OTIBITHI) U

5 . . 5 P 3 ( ) 1 Bubmuorexa [JOK
CITy4aiiHble COOBITHS. DJIeMEHTapHbIC

ya P https://m.eds00.ru/347c1b78
cOOBITHS (MCXO/IbI)
BeposTHOCTE CITy9aifHOTO COOBITHSI.

5 BeposiTHOCTH COOBITHIA B OITBITAX C 1 bubnmnorexa [JOK
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH https://m.edso0.ru/64d75244
COOBITUSAMHU
BeposTHOCTB ciry4aifHOro COOBITHSI. Bbubmoreka [JOK

7 1 1
[IpakTuueckas pabora https://m.edsoo.ru/5e8fa94a

8 Onepanuu HaJl COOBITUSMU: 1 Bubnmoreka [IOK

nepeceveHne, 00beAMHEHNE COOBITH,

https://m.edsoo.ru/221c622b



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b

MPOTHUBOIIOJIOKHBIE COOBITHUSI.
Huarpammsl Ditnepa

Onepanuu HaJl COOBITUSMU:
nepeceveHne, 00beIMHEHNE COOBITHI,

bu6nmoreka IJOK

o HPOTUBOTIOJIOKHBIC COOBITHSL. https://m.edsoo.ru/cc10cle2
JwnarpamMMelr Diinepa
10 ®dopmyiia cIoKEHUS BEPOSTHOCTEN bubamoreta LIOK
https://m.eds00.ru/3057365d
YcnoBHast BEPOSITHOCTb. Y MHOKEHUE
11 BepOHTHOCTeg. HepeBo ciayuaitHoro Bubmiorexa LIOK
https://m.eds00.ru/9a408d25
SKCIIEPUMEHTA
YcnoBHast BEPOSITHOCTb. Y MHOKEHUE
12 BepOHTHOCTeg. HepeBo ciayuaitHoro brbmmorexa LIOK
https://m.edsoo.ru/ble76d3a
JKCIIEpPUMEHTA
YciioBHAs BEPOSITHOCTh. Y MHOKEHHUE
13 Bep05{THOCT6§. HepeBo ciyuaitHoTrO bubamorerca LIOK
https://m.edsoo.ru/47fb6b11
JKCIIEpPUMEHTA
14 ®dopmyna MoTHON BEpOSITHOCTH bubamorera LIOK
https://m.edsoo.ru/15941bec
15 ®opmyria MOIHOM BEpOSITHOCTH bubamoreica LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmyna MoTHOM BEPOATHOCTH. Bubmuorexa LIOK
HesaBucumMebie coObITHS https://m.edsoo.ru/e3dd5ac9
17 Konrponbnas pabora bubmorexa LIOK
https://m.edso00.ru/29dc6ch9
18 KomOuHaTropHoe npaBuiio yMHOXKEHUS bubamorexa LIOK
https://m.eds00.ru/2270cf70
19 [lepecTanoBku 1 pakTOpUa bubmorexa LIOK

https://m.edsoo.ru/d58ce6d1



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1

bubmuoreka LIOK

20 Hueno couerariti https://m.eds00.ru/7904dfb0
21 Tpeyroasnuk [Tackans. ®opmyna Bubnmuorexa LHOK
ounoma Herotona https://m.edsoo.ru/fa47998f
BunapHbIi Ciry4aifHBIN ONBIT
22| Hesuwncnme semaraomy, Cepus biGaorexa LIOK
HE3aBUCUMBIX MCIIBITAHKH JI0 TIEPBOTO https://m.edsao.1/2e112368
ycrexa
23 Cepust HE3aBUCUMBIX UCIIBITAaHUM Bubmuoreka [JOK
Bepuysuu https://m.edso00.ru/e9572a68
| oo
HCIIOJIb30BAHUEM DIICKTPOHHBIX TAOJIHIY https://m.edsoo.ru/t4al5al4
. Bubmuorexa [JOK
25 ConyHaiiias Beniia https://m.eds;f).ru/639be9aa
26 Pacnpenenenuie BeposiTHOCTEH. Bbubnuorexa LIOK
Jluarpamma pacrpeesieHust https://m.edsoo.ru/6dc7ff39
97 CyMMa 1 IpOM3BEICHHE CITyYaiHbIX Bubnunoreka [IOK
BEJINYMH https://m.edsoo.ru/51b7ed5f
28 CymMa 1 Ipou3BeJieHHE CITy4ailHbIX Bbubnuorexa LIOK
BEJINYUH https://m.edso0.ru/c2757cc3
29 IIpumeps! pactipeneneHuii, B TOM 4nCie Bubmuorexa LIOK
reoOMeTpUUECcKOe U OMHOMHUATIBHOE https://m.eds00.ru/91e08061
30 IIpumepsl pacnpeeneHuii, B TOM 4KCiIe Bubmoreka [JOK
TEOMETPHUYECKOE U OMHOMHAILHOE https://m.edsoo.ru/5afff05f
31 [ToBTOpeHwue, 0000IICHNE U Bu6nmoreka IJOK
CHCTEMAaTU3aLMs 3HAHAN https://m.edsoo.ru/0f4d3cd?7
32 [ToBTOpenue, 06001IIeHNE U Bubmuorexa LHOK

cucTeMaTH3alus 3HaHUi

https://m.edsoo.ru/e0la3dc4



https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4

bubmuoreka LIOK

33 Hrorosas konTponbHas pabora ! https://m.edso0.ru/a985ae79
34 [HoBTOpenue, 0600LIICHNE U 1 Bubnmuorexa LHOK
CHCTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 3

[NPOIT'PAMME



https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Jara
Ne i/ Tema ypoxa Kontpoabnbie  IIpakTudeckue o0pa3oBaTebHbIE
Bceero H3y4eHHs
padoThI padoThI pecypchl
[ToBTopenue, 0600UICHNE,
cucTeMaTuzalus 3Hanui. CayJaiinbie
1 o CDOSTHOCTH ¢ a}: 1 bubnuorexa LIOK
MBITEI ¥ BEPOSATHOCTH CIyYalHBIX
. P yi https://m.edso0.ru/430d330a
coObiTuil. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH
[ToBTOpenwue, o6o0MIEeHNE,
cucteMarusanus 3Hanui. Cnyvaiineie
5 o CDOSTHOCTH ¢ a}: 1 bubnunoreka IJOK
MBITEI ¥ BEPOSATHOCTH CIyYalHBIX
. P i https://m.edsoo.ru/a573a292
coObrTuid. Ceprn HE3aBUCHUMBIX
HUCIIBITAHUU
[ToBTOpenue, 0606mICHNE,
cucTteMaTu3anus 3Hanui. CioydJaiHbIe
3 o CDOSTHOCTH ¢ a}: 1 bub6mmoreka [IOK
IIBITEI ¥ BEPOATHOCTH CIIYYaWHBIX
. P v https://m.edsoo.ru/07a5e861
cobpITHit. Ceprn HE3aBUCUMBIX
HUCITBITAHUH
[ToBTOpenwue, o6o0IeHNE,
cucremarmsanys 3HaHu. Ciny4yaiiHeie
4 }: 1 bubnmnoreka [HOK
OIIBITEL M BEPOSITHOCTH CIyYaiiHBIX
. P i https://m.edsoo.ru/32bc29bf
coObrTuid. Ceprun HE3aBUCUMBIX
HUCIIBITAHUH
IIpumeps! npuMeHeHUS
5 PHMEpHI T 1 bu6nmoreka IJOK
MaTEMATUYECKOI'0 OKHUIaHUS
https://m.edsoo.ru/ea27084d
(cTpaxoBanwme, 1oTEepes)
6 MareMaTH4ecKoe OXKUIaHUE CYMMBI 1 bu6mmotexa [IOK

CHy‘IﬂﬁHHX BCIIMYUH

https://m.edsoo.ru/Qadefe9e



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e

MaTteMaTH4eCKOe OXKHIAHUC

7 reOMETPUYECKOr0 1 OMHOMHUAIBEHOTO bubmoreta LIOK
- https://m.edsoo.ru/20de2fc2
pacnpeneseHuit
MatemaTnyecKkoe OKUTAHNE
8 TE€OMETPHUYECKOTO U 6I/IiIOMI/IaJ'IBHOF0 bubmoreta LIOK
. https://m.edsoo.ru/17b0e769
pacnpeneeHuit
9 Jucniepcus v cTaHAapTHOE OTKIOHEHHE bubmoreia LIOK
https://m.edsoo.ru/bcc67f76
10 Jucmiepcus u cTaHIapTHOE OTKIOHEHHE bubmmorexa LOK
https://m.edsoo.ru/bf78aad6
Hucnepcun reoMeTpuIeCcKOro u Bbubaunoreka [JOK
11
OMHOMHAILHOTO PaCIpPEICICHUS https://m.edsoo.ru/4b5a495e
12 [IpakTudaeckas padorta ¢ bubmmoreka [HOK
MCIIOJIb30BAaHUEM JICKTPOHHBIX TaOJIHUI] https://m.edsoo.ru/a53cd884
13 3akoH 0OJIBIIMX Yucell. BoIOOpouHbIi bubnuotexa [IOK
METO][ HCCIIeJOBAHUIH https://m.edsoo.ru/94ddc34a
14 3akoH 0OJIBIINX YuCell. BhIOOpOUHBIH bubnuotexa [IOK
METOJI UCCIICTIOBAHUMN https://m.edsoo.ru/cf23b369
15 [IpakTudaeckas padora ¢ bub6imoreka [IOK
MCIIOJIb30BAaHUEM JICKTPOHHBIX TaOJIHUI] https://m.edsoo.ru/6c1d11a6
16 Htorosas koHTposbHas padoTa bubamoretca LIOK
https://m.edsoo.ru/7e379f8f
[IpuMeps! HENPEPBIBHBIX CIyYalHbIX
17 Benn4urH. OyHKIMS IIOTHOCTH Bub6immoreka [IOK
pacmpeneneHus. PaBHOMEpPHOE https://m.edso0.ru/9f5b423d
pacrpe/esieHle U ero CBOHCTBa
[IpuMepsl HenpepHIBHBIX CIy4YaliHBIX
18 BeJMYUH. OyHKIMS ITIOTHOCTH bu6mmotexa [IOK

pacnpenenenus. PaBHomepHoe
pacnpeziesieHHe U €r0 CBOHCTBA

https://m.edsoo.ru/b1c2712e



https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e

33,[[3‘11/1, MNpUBOAAIINEC K HOPMAJIILHOMY

19 pacnpenenennto. OyHKIHS IOTHOCTH U bubmoreta LIOK
N https://m.eds00.ru/97c19f59
CBOWCTBa HOPMAIBHOTO pacTpeeeH s
20 [IpakTraeckas padota ¢ bubmoreka [JOK
UCIIOJIb30BAaHHUEM JICKTPOHHBIX TaOJIHUI] https://m.edsoo.ru/1f1f9ad9
[ToBTOpenue, 0o0o0IICHHE U
21 CI/ICTCNII)aTI/ISa’LII/IH 31;1;HH171. OnmucarensHast Bubmmorexa LIOK
https://m.edso00.ru/72953f4c
CTaTHCTHKA
IToBTOpenue, 00001IEHNE U
22 CHCTeleaTM?,auHﬂ 3HH;H1/H‘/'1. OmnucarenpHas bubmorexa [IOK
https://m.edsoo.ru/h699ad0c
CTaTHCTHKA
[ToBTOpenwue, o0o0IIeHNE U
23 cucteMaTtu3anysa 3HaHui. ONBITEI C bubnuorexa LIOK
PaBHOBO3MOXKHBIMH 3JICMEHTapHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHAMU
[ToBTOpenwue, obo0IICHNE U
24 cucreMaru3anysa 3HaHuH. ONBITEI € bubmmoreka [IOK
PaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSIMHA
[ToBTOpenwue, obo0IICHNE U
cucTeMaTu3aInys 3HaHuH. Berancienue
o5 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHEM Bub6immoreka [IOK
(dopMyIt u rpadMIECKUX METOIOB https://m.edso0.ru/272910f5
(xoopnuHaTHas psiMasi, 1epeBo,
nuarpamma Dinepa)
[loBTOpenwue, o0o0IICHNE U
cucTeMaTu3anys 3HaHuH. Beranciienue
26 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHEM Bub6immoreka [IOK

dhopmyn u rpadUIECKUX METOIOB
(xoopnuHaTHAs MIpsiMasi, IepeBo,
nuarpamma Dinepa)

https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

[ToBTOpenue, 06odIICHNE 1
cucTeMaTH3alys 3HaHuil. Beraucnenue
BEPOSTHOCTEH COOBITHH C IPUMECHCHHUEM bubmoreka [{OK

(dopMyI u rpadUIECKUX METOIOB https://m.edso0.ru/5964f277
(KoopAMHATHAS TIpsAMast, IEpPEBo,
nuarpaMma Ditnepa)

[ToBTOpenue, o6odIICHNE 1
cucTeMaTu3anys 3HaHuK. Berancienue
BEPOATHOCTEH COOBITHH C MPUMEHEHUEM bubmmoreka [HOK

(hopMyIt u rpadHIECKHUX METOIOB https://m.edsoo.ru/e71debe4
(xoopauHaTHas HpsAMasi, AEPEBO,

muarpamma Diiepa)

[ToBTOpenwue, obo0IIeHNE U Bubnuoteka LJOK

https://m.edsoo.ru/00b2efb3

cucteMartuzanus 3Hanui. Cinydaiiabie 1

BCJIMYUHLBL U paCclipCACIICHUA

I1 , 0000
OBTOPEHHE, 0000ILEHUE U Bbubanorexa IIOK

cucTeMaruzanus 3Hanui. Ciny4aiiHbie 1 https://m.edsoo.ru/Lcc2df8f

BCJIMYUHBI U paClpeaCICHUA

[ToBTOpenue, 0600MICHNE U

cucTeEMaTHU3alMsl 3HaHUH. 1 Bubnmnorexa [JOK
MaremaTHyeckoe OXKUIaHUEe CITyIaiHOM https://m.edsoo.ru/aeal298c
BEJIMYHMHEI
[loBTOpenwue, o0o0IICHNE U
cucTeMaTH3aIysI 3HaHUM. 1 butmmoreka [IOK
MaremaTH4ecKoe 0XKHUIaHUE CITyIaiHOM https://m.edsoo.ru/640a8ebf
BEJIMYHMHEI
butmmoreka [IOK
33 Hrorosas onTpostbHas pabota https://m.edsoo.ru/0fd6d597
34 [ToBTOpenue, 0600MICHNE U bu6mmoreka IJOK

cucTeMaTH3aIysI 3HaHUHN

https://m.eds00.ru/5006273e



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
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MMPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI (10 kaace)

B IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 0oLero 00pa3oBaHMsi
pe3yJabTarta
6 Teopust BEpOSTHOCTEH M CTATUCTHKA
6.1 UuraTh U CTPOUTH TaOIHILIBI U TUATPAMMBI
62 OmnepupoBaTh MOHATHUAMH: cpelnHee apudMeTHYecKoe, MeAnaHa, HauOobIIee,
' HaMMEHbIIee 3HaYCHNE, Pa3Max MAaCCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYaHBIA OSKCIEPUMEHT (OMBIT) W CIy4aiiHOe
COOBITHE, DIIEMEHTAPHOE COOBITHE (TIEMEHTAPHBIN UCXOM) CIY4allHOTO OIBITa;
6.3 HaXOIUTb BEPOATHOCTH B OINBITaX C PABHOBO3MOXHBIMH CIIy4aiHBIMU
COOBITHSIMU, HAaXOAWTh M CPABHUBATh BEPOSTHOCTH COOBITHH B H3yYEHHBIX
CITy4aiHBIX DKCIIEPUMEHTAaX
Haxoaute n dhopMynupoBaTh COOBITHS: MepeceueHe U 00beINHEHNE JaHHBIX
6.4 COOBITUH, COOBITHE, MPOTHBOIOJIOXXHOE JaHHOMY COOBITHIO; IIOJIB30BATHCS
' quarpamMMaMu Jinepa U GOpMYIIOH CIOXKEHHUsS] BEpOSTHOCTEW NMpPU PEHICHUH
3ama4
OnepupoBaTh MOHATHSIMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C MOMOIIBIO MTPAaBUIIa YMHOKEHHS, C TOMOIIBIO JIepeBa
CIIy4ailHOTO OIIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS TIPH PELICHUH 33124
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBUCHMBbIC WCIIBITAHHS, CEpHUs
67 WCTBITAHWH, YCIeX W HeyJauya; HaXOJUTh BEPOSATHOCTH COOBITHH B CEpUH
' HE3aBUCHMBIX UCTIBITAHHUM J10 IIEPBOT'0 yCIieXa, HAXOIUTh BEPOSTHOCTH COOBITHIA
B cepuu ucneiTanuii bepuymnnu
6.8 OnepupoBaTh  NHOHATHAMH:  Cly4aiHas  BEJIMUMHA,  paclpenesicHue

BepOSITHOCTefI, AuarpaMma pacrupeaciaCHUuA

HNPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA (10 knacc)

Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

6 Teopust BEpOSTHOCTEH U CTATUCTHKA

[IpencraBieHre AaHHBIX C MOMOIIBIO Tabnuil W auarpamm. CpeaHee apupMETHIECKOE,

6.1 MeJraHa, HauOOJIbIliee W HAMMEHBIICEe 3HAYCHMs, pa3MaXx, JUCIEPCHUS W CTaHIApTHOE

OTKJIOHCHHUE YHCIIOBBIX Ha60pOB




CrydaiiHple 3KCTIEPUMEHTHI (OTBITHI) W CIIy4aiHble COOBITHS. DJIeMEHTapHbIE COOBITHS

(I/ICXOI[I)I). BCpOHTHOCTB cnyqaﬁHoro coObITHS. BIM30CTh YaCTOTHI U BCPOATHOCTHU

02 coOprTuid. CirydaliHpIE OIBITHI C PaBHOBO3MOXXHBIMH 3JEMEHTAPHBIMH COOBITHAMHU.
BepositHOCTH COOBITHI B OITBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH COOBITHAMU
6.3 Omepari HaJ COOBITHSAMHM: TIEpeceUeHUE, 00beAMHECHNE, MTPOTHBOITONIOXKHBIC COOBITH.
' Huarpammer Ditepa. @opMynna CI0KeHHS BEPOATHOCTEH
6.4 VYcnoBHast BEpOSTHOCTb. Y MHOKEHHUE BEPOATHOCTEN. JlepeBO CIly4aillHOrO KCIEPUMEHTA.
' ®opmyria moHOM BepoaTHOCcTH. HesaBuCHMbIe COOBITHS
65 Komb6unaTroproe mpasmio ymHoxkeHus. llepectanoBku u ¢akropuan. Ynciao codeTaHui.
' Tpeyronpauk [lackans. @opmyna 6mHOMa HeitoTOHA
bunapusii cmy4aiiHbeiii onbIT (MCTIBITAHKE), YCIIEX W HeyAada. HezaBucHMBbIe UCTIBITAHUS.
6.6 Cepusi HE3aBUCUMBIX MCIBITAHUNA A0 mepBoro ycrnexa. Cepus HE3aBUCHUMBIX UCHBITAHUN
Bepuynnu
6.7 CnyuaiiHasg BenuuyuHa. PacmpeneneHue BepodTHOCTEH. Jluarpamma pacnpeneseHus.

[Ipumeps! pactipeneneHuii, B TOM YUCIIe TEOMETPUIECKOE M OMHOMHAIBHOE

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJILTATAM OCBOEHHUSI OCHOBHOM
OBPA30OBATEJBHOM IMTPOTPAMMBI (11 kaace)

Kon
IpoBepsieMble MpeAMeTHBIE PE3YJIbTATHI OCBOEHHUSI OCHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOTPaMMBI CPEIHEr0 001IEero 00pa3oBaHus
pe3yiabTarta
5 Teopust BEpOSITHOCTEH U CTATHCTHKA
51 CpaBHUBaTh BEPOSATHOCTH 3HAUEHUH CITydaifHOW BETMYUHBI TIO PacTIpeaeTIeHIIO
WU C TOMOIIBIO IArpaMMm
OnepupoBath MOHATHEM MAaTEMaTHYECKOTO OXXUAAHUSA, MPUBOJUTH HMPUMEPHI
5.2 TOTO, KaK MPHUMEHSAETCS MAaTEeMaTHYeCKOE OXHJAHWE CIyYalHOW BEIUYHHBI,
HAXOJIUTh MaTEeMaTHYECKOE OXKUIAHUE TT0 JAHHOMY pacipe/eliCHHIO
5.3 NmeTs npepcTaBieHne o 3aK0HE OONBITUX YHCET
5.4 HMeTh nipesicTaBlicHHE O HOPMATIBLHOM pacIpe/ielICHU!

HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (11 knacc)

Kon
5

HpOBepﬂeMblﬁ IJTEMEHT COACPKaAaHUA

Teopust BEpOATHOCTEN U CTATUCTUKA




51

5.2

5.3

UuncnoBsle XapaKTEPUCTUKH CITy4YalHBIX BEIMYMH: MATEMaTHUECKOE OKUAAHNE, JUCTIEPCHS
U CTaHAapTHOE OTKIOHEeHHe. [IpruMeprl NpuMEHEHHS MaTeMaTHUECKOTO OKUAAHUSA, B TOM
quclie B 3a7adaX W3 IIOBCEIHEBHOW XW3HU. Maremarhdeckoe OXHIaHWE OWHApHON
Cly4yailHOM BelW4YuHBl. MaTeMaTU4YeCKOE OXUIAAHUE CYMMBl CIIy4ailHbIX BEIHYMH.
MaremaTuyeckoe OXHIAHME W JUCIEPCHs T'€OMETPUYECKOro U OMHOMHAIBHOTO

pacnpeneneHuit
3aKoH OOJNBIINX YHCEN W er0 poiib B Hayke, mpupoje u obmiecTBe. BEIOOpOUHEI MeTO

HUCCIIEI0BaHUI

[Ipumepsr HEMPEPHIBHBIX CIyYalHBIX BedwdWH. [lOHSATHE O TUIOTHOCTH pacrpeieeHHs.
3agaud, NOPUBOJSIINE K HOPMAJIbHOMY pacmpeneiacHuto. lloHsTe 0 HOpMalbHOM

pacnpeeneHun




ITPOBEPAEMBIE HA EI'S 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJLHOM ITPOI'PAMMBI CPEJHETO OBIIETO

OBPA30BAHUA

Kox
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBIM Pe3yabTATAM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI CpeHero 0011ero 00pa3oBanusi

Brnanenne mMeTogaMu J0Ka3aTeibCcTB, AITOPUTMAMHU PEIICHUS 3a/1a4; YMEHHUE
(hopMynHpOBaTh M OTIEPUPOBATH OHATHSAMU: OIPE/IeTICHNE, aKCHOMa, TeopeMa,
CIIC/ICTBUE,  CBOWCTBO,  MpPH3HAK,  JOKA3aTelbCTBO,  PaBHOCHJIbHBIC
(hopMynmUpOBKH; TPUMEHSATh HX; yMeHHe (opMymHpoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IMPUBOAUTHL IIPUMEPBI U KOHTPIPUMEDHL,
HCII0JIBb30BaTh METO MaTeMaTHYeCKOM WHAYKIUW,; TPOBOJUTH JOKA3aTCIbHBIC
paccyXJCHUSl MPU PEIICHUH 3ajad, OLCHHBATh JIOTMYECKYIO MPAaBUIBHOCTh
paccyxJeHUI; yMEHIE ONIePHUPOBATH MOHATHIMHU: MHOXECTBO, IIOJIMHOXKECTBO,
Olepanuy  HaJ  MHOXECTBAMH;, YMCHHE UCIOJB30BATh  TEOPETHUKO-
MHOKE€CTBEHHBIN amnmnapar ajid OnmucaHusd pCaJIbHBIX MPOUECCOB U SIBJICHUHN U
MIPU PEIICHUH 3a7ad, B TOM YUCIIE W3 JPYTUX y4eOHBIX MpPEJAMETOB; YMEHHUE
OIepUpOBaTh MOHATHAMH: Tpad, CBA3HBIA Tpad, AepeBo, mukKi, rpad Ha
IUIOCKOCTH; YMEHHUE 33]1aBaTh M OMHCHIBATH rpadbl Pa3IHYHBIMU CIIOCOOaMU;

HCTONB30BaTh Ipadbl IPH PEILICHUH 32144

YMeHnue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YHCIIO, LIEJ0E YUCIIO, CTETNIEHb
C LeNbIM TIOKa3aTelieM, KOpEeHb HaTypallbHOM CTeleHH, CTeNeHb ¢
paIMOHATBHBIM TIOKa3aTesieM, CTENeHb C JEWCTBUTENBHBIM IIOKa3aTelieM,
JIorapu(M YKCia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIEHOTO YMCIIA, OCTATOK
[0 MOJIYJIO, PAlMOHAIBHOE YHUCIIO, HPPALMOHAIBHOE YHWCIIO, MHOXECTBA
HATypaJlbHBIX, LENbIX, PalMOHAJIBHBIX, ACHCTBUTENIBHBIX YHUCEN; YMEHHE
WCIIONb30BaTh MPHU3HAKH JETUMOCTH, HAUMEHBIIMM OOIIMN JenuTeNnh Hu
HaWMeHbIlIee oOIlee KpaTHOe, alropuTM EBKIHIa Tpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH MMO3HLIHUOHHBIMYM CHCTEMaMH CUHCIICHHS; YMEHHE
BBIIIOJIHATh BBIYMCIIEHHE 3HAUYEHUH W TpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTEIIEHSIMH M Jiorapupmamu, mnpeoOpa3oBaHus IPOOHO-PALMOHAIBHBIX
BBIDQKEHHH; YMEHHE OIEepUPOBATh TOHATHSAMH: TIOCIIEOBATEIHHOCTD,
apudmerndeckas mporpeccus, TreoMeTpUdecKas NporpeccHus, OECKOHEYHO
yOBIBatoas reoMeTpudecKas Mporpeccus; yMEHUE 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCIIE C HNOMOLIbIO PEKYypPEHTHBIX (HOpMyI;
YMEHHE OMNEPHUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIC
KOMIUIEKCHBIC YHCJIa, MOJIYJIh M apryMEHT KOMIUIEKCHOTO uucia, (opma

3allMCl  KOMIUICKCHBIX YHCCII (I‘COMeTpI/I‘IeCKaS[, TPUTOHOMETPpHUYECKAA H




anreOpanyeckas); yMETh MNPOU3BOAWTH apuU(METHYSCKHE JICHCTBUS C
KOMIUICKCHBIMY YHUCIaAMU; IPUBOUTH TIPUMEPHI UCTIONB30BAHUS KOMIUICKCHBIX
YUCEN, ONEPHpPOBaTh MOHATHAMH: MaTpuma 2X2 W 3X3, omnpemenuTenb

MaTpPHIIbI, TEOMETPUIECKII CMBICI ONIPEIETATENS

YMeHHe OonepupoBaTh MOHATUSIMU: palUOHAIBHBIE, HPPALUOHAIBHEIE,
MOKa3aTeNbHbIe, CTEMeHHble, JOorapuMUIECKHe, TPUTOHOMETPUIECKIE
YpaBHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATH MOHITHIMMU:
TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHUU U HEPABEHCTB, PABHOCWIBLHOCTh YpPaBHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pellaTh YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
pa3MyHBIX NPUEMOB; pellaTh YpPAaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBI C
rapamMeTpoM; IPUMEHSTh YPAaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHIS
MaTeMaTHUYECKUX 3a/lad M 3a]1ad M3 Pa3JIM4HbIX 00jacTell HAyKH U pealibHOU

KHU3HU

YMeHue onepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh (YHKIIUH,
MEPUOUYHOCTh  (DYHKIHMH, OTPaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTH
(dbyHKIIMH, SKCTpeMyM (YHKIWH, HanOoOJblllee W HaWMEHbIee 3HAYCHUS
(yHKIIME Ha MPOMEXYTKE, HempepbiBHAas (QYHKIHSA, aCHMITOTHI Tpaduka
(GyHKUIMM, TiepBas W BTOpas MPOU3BOAHAS (DYHKIMH, TEOMETPUUECKUH H
(u3nUecKuii CMBICI IPOU3BOTHOM, IEPBOOOPa3HAas, ONPEACIEHHBIN HHTETPA,
YMEHUE HAaXOAWTh AaCUMNTOTHl TIpaduka (YHKUHMH; YMEHHE BBIYHUCIATH
MPOM3BOJHBIE CYMMBbI, IPOU3BEICHMS, YACTHOTO M KOMIO3UIMH (DYyHKUUH,
HaXOIUTh ypaBHEHHE KacaTeldbHOH K rpaduky (QyHKUHMH; YMEHHUE HAXOIUTh
MIPOM3BOIHBIE 3JIEMEHTAPHBIX (YHKIINH; YMEHHE UCTIONB30BaTh POU3BOAHYIO
JUTsL KCClleTIoBaHus (QYHKIMH, HAXOAUTH HAaHOOJbIINE M HANMEHBIIIHE 3HAYCHUS
¢yHKUMH; CTpOUTh rpadUKd MHOTOYIEHOB C HCIIOJIb30BaHUEM alllapaTa
MaTeMaTHYECKOI'0 aHallM3a; NPUMEHATh MNPOM3BOAHYIO ISl HaXOXKACHUS
HAWIYYIlIero pelieHHs B MPHUKIJAHBIX, B TOM 4YHCIE COLMAILHO-
9KOHOMHUYECKHUX U (PU3MYECKUX 3ajauax; HAaXOJAUTh IUIOMAAN U 00BEMBI GUTYD
C TOMONIIBIO  WHTErpajia; TNPUBOJAWTH TPUMEPHl  MaTEeMaTHYeCKOTO

MOJICJINPOBAHMS C MOMOILBIO I PepeHINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATUSMH: rpaduk QyHKIUH, oOpaTHas (yHKIHS,
KOMIO3UIMS (QYHKIMHA, JHHEHHas QYHKOUs, KBagpaTuuHas (QyHKUuS,
pauMoHajbHas (QYHKOMS, CTENeHHas (QyHKOHUS, TPUTOHOMETPUYECKUE
¢GbyHKIMY, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIHMHW, IOKa3aTelbHas W
norapupmudeckas GyHKIUN, yMEHUE CTPOUTh I'PpadUKH N3yUSHHBIX (PYHKIHIA,
BBIMOJIHATH MTpeoOpa3oBaHus TpaguKoB (GYHKIHUH, UCTIONB30BaTh TpaduKu A
M3y4EHHUs1 MPOLECCOB M 3aBUCHUMOCTEM, NMpH PpEIIEHWH 3aJad M3 JAPYrux

y‘l€6HLIX npeaMeToB U 3aaa4 U3 peaJ’IBHOfI JKU3HU; BbIpAXKaTb (bOpMy.]'IaMI/I




3aBUCHMOCTH MEXKJIY BEIUYMHAMU; HWCIOIb30BaTh CBOWCTBA U Tpaduku
(yHKIMA IS pelieHus ypaBHEHHWM, HEPAaBEHCTB M 3ajJad C IMapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOW TIOCKOCTH MHOXKECTBA PEIUICHHN ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemaTh TeKCTOBBIE 331a49K Pa3HBIX THUIIOB (B TOM YKCIIe Ha MPOIICHTHI,
JIOJIM M YacTH, Ha JBH)KEHHE, PabOTy, CTOMMOCTh TOBAPOB W YCIYT, HAJIOTH,
3aMayn W3 OONAacTH YIpaBleHUS JIUYHBIMH M CEeMEHHBIMH (HHAHCAMMU);
COCTaBJISTh BBIPAKCHUS, YPABHCHHUS, HEPABCHCTBA U UX CUCTEMBI 0 YCIOBHUIO
3aJlauyM, UCCICIOBATh MOJYYCHHOE PEIICHUE U OIICHUBATH MPAaBIOINO0I00HOCTh
pe3yabTaTOB; YMEHHE MOJCIHPOBATh pEaNbHBIC CUTYyallMd Ha S3bIKE
MaTEMAaTHKH; COCTABIISAThH BRIPAKEHHUS, YPABHCHHSI, HEPABEHCTBA M UX CHCTEMBI
M0 YCTIOBHUIO 3ajlaud, UCCIIEAOBATh MOCTPOCHHBIE MOJEH C UCIIOJIL30BAHUEM

anmapara anredpbl, HHTEpIPETHPOBATH MTOMYYCHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHSATHAMHU: CpeiHee apu(MeTHUecKoe, MeraHa,
HaI/I6OJII)HICC U HAaUMCHBIICC 3HAUCHHUA, pa3Max, AUCICPCHA, CTAHAAPTHOC
OTKJIOHEHHE 4YHCIOBOTO Ha0Opa; YMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
rH(MOPMAINIO, TIPEICTAaBICHHYIO B TaONWIIax, HA qUarpaMmax, rpadukax,
OTPaXaIOIIyI0 CBOMCTBAa pEabHBIX MPOLECCOB M SBICHHUH; MPEACTABIATH
“H(OPMAITUIO C TIOMOIIIBIO TAOJIHIT U THarpaMM; UCCIISI0BATh CTATHCTUYCCKUE
JaHHBIC, B TOM YUCJIC C IPUMCHCHUEM rpaq)nqecm/lx METOJ0B U 3JICKTPOHHBIX
CpencTB; TrpadMuecKd HCCIEI0BAaTh COBMECTHBIC HAONIOJECHUS C HMOMOIIBIO

JarpaMM pacceMBaHuUs U JIMHEHHOH perpeccun

YMeHue onepupoBaTh NOHATHAMU: CIyYalHBIA OIBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTD CIIy4aHHOIO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
HCHOJBb30BaHUEM TIpapUUECKHX METOIO0B; IPUMEHATH POPMYIIBI CIOKEHUS U
YMHOKEHHS BEpOSITHOCTEH, (OpMyny TOJHOH BEpOATHOCTH, (OPMYIY
Bepnymim, komOuHaTtopHble (akTel U (OPMYIIBI, OICHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; YMEHUE ONEpUPOBATh MOHATHAMMU: CIydaiHas BEJIMYUHA,
pacmpeniesieHle BEPOSITHOCTEH, MaTreMaTHYecKoe OKHAaHUE, AUCHEPCHS U
CTaHJApTHOE OTKJIOHEHHE CITyYaifHON BeNWYHMHBI, QYHKIIMK pacrpeesieHus 1
IUIOTHOCTH PaBHOMEPHOT'0, TIOKAa3aTeIbHOr0 U HOPMAJILHOTO PaclpeaeIeH id;
YMEHHUE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX pPACTpPEICICHUN IS PelIeHus
3a]a4; 3HAKOMCTBO C TIOHATHSIMM: 3aKOH OONBIINX YHCEN, METOMBI
BBIOOPOYHBIX HCCIENOBAaHWH; YMEHHE NpPUBOIUTH IPHUMEPHI MPOSBICHUS
3aKOHa OOJILIIMX YHCENl B MPUPOJHBIX M OOIIECTBEHHBIX SBICHUSX; YMEHHUE
OIIEPHUPOBATH TOHATHUSMU: COYETaHHE, IEPECTAHOBKA, YHCIIO COUETAHUH, YUCITO
MepecTaHoBOK; OMHOM HbloTOHA; yMeHHE MPUMEHITh KOMOWHATOPHBIE (PaKThI

U pacCy:XACHUA Ui PCHICHUA 3alav; OLCHHWBATL BCPOATHOCTHU PCAJIbHBIX




CO6BITHI71; COCTaBJIAITb  BCPOATHOCTHYIO MOJCIIL W HUHTCPIIPETHUPOBATH

MIOJIy4YE€HHBIN pe3yiabTaT

10

11

YMeHnune oneprpoBaTh NOHATUSAMU: TOUKA, MpsAMas, MIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, Ty, BEJIMYNHA YIJIa, ITIOCKUH YOI, ABYTpPaHHBIN yToJI, TPEXTPaHHBIN
YroJl, CKPEIIMBAIOIINECS MPSIMbIC, MapauIeIbHOCTh U NEPIEHAUKYIIPHOCTh
IPSIMBIX W IJIOCKOCTEH, Yros MEXAy HpAMBIMH, Yrol MEXOy NpsIMOM Hu
IUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKHU A0 IJIOCKOCTH,
paccTOSHUE MEXIy MPAMBIMH, PAacCCTOSHUE MEXAY IUIOCKOCTSIMM; YMEHHUE
WCTONB30BaTh MpU pEIICHHH 3a7a4 M3y4deHHbIE (aKTBl U  TEOpPEMBI
IUTAHUMETPUY; YMEHUE OLICHMBATh Pa3Mepbl 00BEKTOB OKPYXKAIOIET0 MHpa;
CTPOUTh MaTEMaTHYECKHE MOJENU C MOMOILBI0 F€OMETPUUYECKUX MOHATHH U

BCJIMYMH, p€UIaTh CBA3aAHHBIC C HUMH MPAKTUYCCKUEC 3a1a4n

YMeHne omnepupoBaTh TMOHATHAMH: IUIOMANs (QUTYpPB, O00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ]I)HI)II‘/'I MHOT'OI'paHHUK, CCYCHUEC MHOI'OI'paHHUKA, Ky6,
napajieNenuies, nmpu3Ma, nupamuia, Gurypa U MoBEpXHOCTh BpalleHUS,
IWIMHAP, KOHYyC, map, cdepa, MIOmaab cdepsl, IUIOMAnAb MHOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, WHWIMHIpA, 00BEM KyOa, MpSIMOYroJIBHOTO
napaJuresienuIe a, MMpaMUabl, TPU3MBI, IIIMHAPA, KOHYca, Iapa, pa3BépTka
MOBEPXHOCTH, CEUEHHWS KOHyca W IWJIMHApPA, MapajuleibHble OCH WM
OCHOBAaHHUIO, CEUEHME IIapa, IUIOCKOCTb, Kacaromasica cgepbl, LIIHHApPA,
KOHyCa; YMEHHE CTPOMTH CEYEHHE MHOTOIpaHHHKA, H300paxkaTh
MHOTOTPaHHUKH, (QUTYPBI M IOBEPXHOCTHU BPAIICHHS, UX CEUCHHUS, B TOM YHCIIE
C TIOMOIIBIO OJIEKTPOHHBIX CPEJCTB; YMEHHE IPHUMEHSATh CBOMCTBA
reOMETPHUYECKIX (UTYp, CAMOCTOATENHFHO (OPMYIHPOBATh ONpEACICHUS
M3y4aeMbIX (UTYyp, BBIIBUTATh THUIOTE3bI O CBOHCTBAX M IpH3HAKaX
reOMEeTpUYECKUX (HUTyp, OOOCHOBBIBATH HJIM ONPOBEPraTh MX; yMEHHE
MPOBOIUTH KJIACCHPUKAIUIO (UTYp IO PA3IMYHBIM NPHU3HAKAM, BBIIOIHSATH

HeO6XOI[I/IMBIe JONOJHUTECIIbHBIC ITOCTPOCHUA

YMeHHe onepupoBaTh MOHATHUSMH: IBH)KEHHE B IIPOCTPAHCTBE, TIapaJuIeIbHBINA
MEepeHOC, CHMMETpUSi Ha IUIOCKOCTH W B TPOCTPAHCTBE, IMOBOPOT,
npeobpa3oBaHue NOA00Us, MOI00HBIE PHUTYPHI; YMEHHE Paclio3HaBaTh paBHbBIE
U 1mojo0HbIe QUTYPBI, B TOM 4YHCJIE B NPHPOJIE, MCKYCCTBE, apXUTEKTYpE;
UCIIONIb30BaTh T€OMETPUYECKHE OTHOIICHUS NMPU PEUICHUH 3a/ad; HAXOJHUTh
TeOMETPUYECKHE BEIMYMHBI (JJIMHA, YrOJ, IUIOIAab, 00BbEM) MPH PEIICHHN
3aJad U3 JAPYrHX Y4eOHBIX MpPEJMETOB W W3 PEaNbHOW KH3HH, yMEHHUE
BBIYUCIISITh TEOMETPHUUCCKUE BEIMYWHBI (IJIMHA, YTOJI, IUIOMAIh, OOBEM,
IUIOLIAb TIOBEPXHOCTH), UCIIOJB3YSl U3Y4YECHHbIE (DOPMYIIBI U METO/BI, B TOM
YHCIie: IUIONIAJb TOBEPXHOCTH IHUPAMHIbBI, IMPU3MBI, KOHYCa, IIIMHIPA,

wiomaas cheprl; 00bEM KyOa, IPSMOYTOJIBHOTO Napajulesienue1a, TUPaMHuIbL,




Opu3Mbl, HWIMHApPA, KOHYCA, Iapa, YMCHUC HAaXOAWUTH OTHOIIICHHUC 00BEMOB

MoJ0OHBIX QUTYp

12

13

YMeHHEe ONepUpOBaTh TMOHATHSAMH: TPAMOYTOjbHAsS CHCTEMa KOODIHHAT,
BEKTOp, KOOPAWHATHI TOUYKH, KOOPAWHATHI BEKTOPa, CYMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HAa YUCIIO, Pa3iIoKEeHUE BEKTopa Mo 6asucy, CKaIspHoe
MPOU3BE/ICHUE, BEKTOPHOE TMPOU3BEJCHUE, YOl MEXIy BEKTOPaMHU; YMCHHE
WCIONB30BaTh BEKTOPHBIM ¥  KOOPJWUHATHBI METON JUIsl  PElICHUs

TCOMCTPUUCCKUX 3a/1a4 U 3a1a4 JPYyTrux y‘Ie6HI)IX nmpeaMETOB

YMeHne BHIOMpATh MOIXOAAIINN METOM IS PEUICHUS 3aaqd; MOHHMMAaHHE
3HAYUMOCTH MATEMAaTUKH B M3yYCHUM TPUPOAHBIX M OOIIECTBECHHBIX
MPOIIECCOB M SIBJICHUI; yMEHHE pAacloO3HABaTh IIPOSBICHUE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE, YMEHHE IPUBOAUTH NPHUMEPHl MaTEMAaTHYECKUX

OTKPBITUNA POCCUKCKON U MUPOBOM MaTEMaTUUECKON HayKH




INEPEYEHbB 2JIEMEHTOB COJAEP)KAHMUS, IPOBEPSEMBIX HA EI'D I1IO
MATEMATHKE

IIpoBepsieMblii 31eMeHT CO/IeP:KAHUSA

Kon
1 Uucina 1 BBIYHACICHUS
1.1 Hatypanbubie u uenbie yncna. [[pu3Haky AeTMMOCTH LETBIX YHCEI
12 PanmonaneHble uncina. OOBIKHOBEHHBIE M ACCATHYHBIC APOOH, MPOLCHTH, OECKOHEYHBIE
' MIEPUOUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypanbHOW creneHHu. JleficTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypaJlbHOW CTENEHN
14 Crenenp ¢ nensiM nokasareneM. CTeleHb C pallMOHANIbHBIM IOKa3areneM. CBOHCTBa
' CTETIeHU
15 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHbie M HATYpalbHbIE JOrapu(MBbI
[HeiicTBuTenbHble yuchaa. Apu(MeETHUECKHE Omepalud ¢ JeHCTBUTEIbHBIMUA YHCIAMU.
1.7 [MpubnmxEHHBIE BHIYMCICHHS, TPaBUJIa OKPYTJICHHS, MPUKUAKA W OILEHKAa pe3ysibTara
BBIYUCIICHUN
1.8 [IpeoOpa3zoBanue BEIpAKEHUIA
1.9 Kommuiekcuele uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lemnsie 1 1poOHO-paIIMOHANBHEIE YPaBHEHUS
2.2 HpparmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHS
2.4 [MokazarenbHble U JOTapu(QMUUECKUE YpaBHEHUS
2.5 Lensie 1 poOHO-palinOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Noka3zaTenbHbIC U JIOTApUPMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEeHNS, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMH
2.11 Matpuia cucTeMbl TMHEWHBIX YypaBHEHHH. OnpeenTens MaTpULbl
3 OyHKIMK U rpaduKn
31 Oyuknyst, criocodsl 3amanus Gyaknuu. ['paduk GyHkmm. Bzanmuo obpaTHble GyHKITUH.

Yérnarple u Heu€THBIe QyHKIMH. [lepruoanueckue GyHKIUN




OObnacTe onpeaeneHns] 1 MHOKECTBO 3HaueHUH ¢yHkumu. Hymn ¢pynkuun. [IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (PYHKUIUH. MakCUMyMBl 1 MHHUMYMBI
(hynakun. Hanbonpiee n HanMeHbIiee 3HaueHNE PYHKIINN Ha TPOMEKYTKE

33 CrenieHHass QyHKIUS ¢ HaTypajJbHBIM M LENBIM TMoKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0¥ CTEIICHH

3.4 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

35 [okazarenbHas u Jorapudmuydeckas pyHKIHH, UX CBOMCTBA U TpapUKH

36 Touku pa3psiBa. AcUMNITOTH rpadukoB QyHKIniA. CBOHCTBa (YHKIIHIA, HEMTPEPHIBHBIX Ha
' OTpe3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHMs IOCIIEN0BATEIHHOCTEN

3.8 Apudmernueckast u reoMmeTpuueckas nporpeccuu. @opmMya CI0XKHBIX IPOLEHTOB
4 Hauana maremaTndeckoro anaimsa

41 [MpousBoanas ¢pyHkuuu. [Ipon3BogHBIE AIEMEHTAPHBIX (PYHKIHN

42 [TpumeneHue MPON3BOIHON K UCCIEAOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTbH M 9KCTPEMYMBI.
' Haxosxnenue HanOombIero 1 HaMMEHbBIIETo 3HaYeHUs] QYHKIIMK Ha OTPE3Ke

4.3 [TepBooOpa3znas. urerpan
5 MHoXxecTBa U JIOTHKA

51 MHoXxecTBO, onepalunu HaJ MHOKecTBaMHU. Jluarpammel Diinepa — Benna

52 Jloruka
6 BeposTHOCTh U CTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BeposiTHOCTB

6.3 Kom6unaropuka
7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [TpsiMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena u MOBEPXHOCTH BpaIlCHUS

7.5 KoopauHate! 1 BEKTOPEI
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