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NOACHUTEJBHASA 3AIIMCKA K PA3JIEJNY «AJ'EBPA U
HAYAJIA AHAJIM3A. BA3OBBII1 YPOBEHb»

Pabouas nmnporpamma  yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTUYecKoro aHaiuza» 0a30Boro ypoBHs s oOywaromuxces 10 —11
KIaccoB  paszpaborana Ha ocHoBe DeaepanbHOrO0  TOCYAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa CcpeAaHero oomero oOpa3oBaHus, C Yy4€TOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHHM, MPEIBABISIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TPAAWIMA POCCUICKOTO oOpa3oBaHus. Peamuzanus
nporpaMMbl  OOECTIeYMBACT  OBJAJCHHWE  KIIOYEBBIMH  KOMIIETCHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY IS CaMOPAa3BHUTHsI W HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTH OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIHHOTO Pa3BHTHUS
JUYHOCTH 00YYaIOUUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadyana MaTeMaTHYECKOTO aHAIN3ay SIBISICTCS OJHUM W3
HauOoJiee 3HAYMMBIX B IpOrpaMMe CTapIield IIKOJBI, IMOCKOJIBbKY, C OJIHOH
CTOPOHBI, OH OOECIeYnBaeT WHCTPYMEHTAIBbHYIO 0a3y I W3ydeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTrOi CTOPOHBI, POPMUPYET JIOTHUECKOE U
abCTpakTHOE MBINUICHHE yYaIlIMXCs Ha YPOBHE, HEOOXOAMMOM IS OCBOCHHUS
KypCcOB MH(OPMATHKH, OOIIECTBO3HAHUS, WUCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca yd4alllhecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayK#, KOTopasi GOpMYyJIUPYET CBOH JOCTHKECHHSI B MAaTeMaTHIeCKOl hopme.

Kypc anreOpsl 1 Hawanm MaTeMaTHYeCKOTO aHallM3a 3aKJIaJbIBA€T OCHOBY
JUTS YCTICTITHOTO OBJIQJICHUS 3aKOHAMHU (DU3HMKH, XUMHH, OMOJIOTHUH, IIOHUMaHWSI
OCHOBHBIX TEHJCHIIMA JKOHOMUKH U OOIIECTBEHHOW JKWU3HH, TIO3BOJISET
OPUCHTHPOBATHCS B COBPEMEHHBIX ITUPPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCTOJB30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXE Bpems OBJaicHHE
aOCTpaKTHBIMA M JIOTUYECKH CTPOTUMH MaTeMaTHUYECKUMHU KOHCTPYKIUSMU
pa3BHBAET yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHNE U KOHKPETU3AINIO0, a0CTparupoBaHue
U aHaJIOTHIO, (POPMUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3y4YeHHUS anreOpbl W HavYal MaTeMaTHYeCKOro aHaldn3a B CTapIIeH IIKOJe
yYamecs TOJNyYaroT HOBBIM  OMBIT  PEIICHHUS NPUKIAAHBIX  3ajad,
CaMOCTOSITEJTLHOTO ~ TOCTPOCHHSI ~ MAaTeMAaTHYECKHX  MOJIENEH  peajbHBIX
CUTYyalluii ¥ UHTEPIPETAINH TOJTYICHHBIX PEIICHUH, 3HAKOMSITCS C TPUMEPAMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAYKe U B HCKYCCTBE, C
BBLTAIOIIMMUCS MATEMATHIECKUMH OTKPHITHSIMU M X aBTOPAMH.



Kypc obnanaer 3HaUUTENbHBIM BOCIUTATEIBHBIM MOTEHI[UATIOM, KOTOPBII
peanusyeTcs Kak 4epe3 yueOHbI MaTrepual, CiocoOCTBYIOMUNA (OPMUPOBAHUIO
HAay4YHOTO MHUPOBO33pPEHUsI, TaK U 4epe3 crenuuky ydeOHOUN NeaTebHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, aAKKYpaTHOCTH, MPOAOJKUTETBHON
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHuss ajreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JeSITeIIbHOCTHBIA MPUHITUI 00YYEHUS.

Crpykrypa Kypca «Anrebpa M Hayajla MaTEMaTUYECKOTO aHaIu3a
BKJIIOUAET CIICAYIOUIME COJEPKATEIbHO-METOIUUECKUE JUHUU: «YHucma u
BBIYHUCIICHUS», «DYyHKIIMH U TpadUuKn», «Y paBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHanuza», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIC
COAEPKATETbHO-METOJANYECKUE JTUHUM U3YYAIOTCAd HA MPOTSHKEHUM JBYX JIET
oOydeHUs B CTapIlei IIKOJIe, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIIEHHO
HACHIIIAsICh HOBBIMM Te€MaMU U pasjaenamu. JlaHHBIA Kypc SIBISETCSA
WHTETPATUBHBIM, TOCKOJIBKY OOBEAMHSECT B cebe coaepkaHue HECKOJIbKHUX
MaTeMaTHYEeCKUX JUCIMIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTUYeCKUi
aHaJiu3, TEOPUsSI MHOXKECTB U Jip. [To Mepe Toro kak ydamiuecs OBJIaJIeBAIOT BCE
Oonee MIMPOKUM MaTeMaTHUYECKUM afmapaToM, y HHUX TIOCIEJ0BaTEeIbHO
dbopMUpyeTCst U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUUECKYI0 MOJIEIb
peaNbHON CHUTyalluM, NMPUMEHITh 3HAHUS, MOJTY4YEHHBIE B Kypce «Auredpa u
Hayaja MaTE€MAaTHYEeCKOTrO aHalih3a», Uil PEIIEHUs  CaMOCTOSATEIbHO
chOpMyIHMPOBAaHHOW MaTEMaTUYECKOW 3ajayd, a 3aTeM HWHTEepPIPETUPOBATDH
MOJIYYEHHBIN PE3YIIbTAT.

ConepxartenbHo-MeTOAMYECKass  JIMHUS  «YUucna W BBIYHCICHUS»
3aBepiaeT (OpPMUPOBAHKE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTEIBHBIX UYMCE,
KOTOpoe OBLJI0 HayaTO B OCHOBHOHM Imikoyie. B crapmeit mikone ocoboe
BHUMAaHHE YAeNIIeTcs (POPMUPOBAHUIO MPOUYHBIX BBIYHCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIMX B  ce0d  WCHOJBb30BaHWE  pa3nu4HBIX  (Hopm  3amucu
JNEUCTBUTEIIBHOTO YHUCJA, YMEHUE PALlMOHAJIBHO BBINOJIHATH JACHCTBUS C HUMH,
nenaTh NPUKUIKY, OLUEHUBATh pe3ynbTaT. OOydaromuecss MONy4yaroT HaBBIKU
NpUONMMKEHHBIX ~ BBIUMCICHHWM,  BBITIOJHCHHS  JCHCTBHM C  YHCIIAMH,
3aMMCaHHBIMA B CTaHAAPTHOW (QopMe, HWCIOIb30BaHUS MATEMATHYCCKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAXKEHUH.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
oOydeHHsI B CTapIiei IIKOJe, MOCKOJBKY B KaXKIOM pasfeie MpOorpaMMbl
MPEAYyCMOTPEHO  PEIIeHHWE  COOTBETCTBYIOIIMX  3anad.  OOyyaromuecs
OBJIQJICBAIOT PA3JUYHBIMU METOJIaMH PEIICHUsl LEJbIX, pPalMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUECKUX U TPUTOHOMETPUUECKHUX



YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHUS UCHOJIB3YIOTCS MPH
uccinenoBaHu (YHKIMH € MOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIATHBIX
3a7a4 W 3a7ad Ha HAXOXKACHHC HAWOOJBIINX W HAMMCHBIIMX 3HAYCHUM
dbynkuun. JlaHHas cojaepkaTelibHas JIMHUA BKJIIOYaeT B cels  Takke
dbopMupoBaHue yMEHUN BBIMOJHATH pacu€Thl O Gopmyrnam, mpeoOpa3oBaHuUs
LEJbIX,  palMOHAIbHBIX,  HMPPALMOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIpQXKEHUN, a TakKKe BBIPAKCHHUM, COJEpKAUUX CTENEHU W JIoTapu(Mmbl.
brnaromapst uzydenuto anreOpanyeckoro mMarepuajia MPOUCXOJIUT JajbHEnIee
pa3BUTHE aJTOPUTMUYECKOTO U  aOCTPAKTHOTO MBINUICHUS  yYalluxcs,
(bOopMUPYIOTCS HABBIKK JEYKTUBHBIX PACCYXKJIECHUM, pabOThl C CUMBOJIHLHBIMHU
dbopmamu, npeICTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIE PABEHCTB
U HepaBeHCTB. AnreOpa npeiaraet 3¢ (HeKTUBHbIC HHCTPYMEHTHI JJIsl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

ConepxatenbHo-MeToAM4ecKass JUHUS «DyHKIMKU W TpaduKku» TECHO
NEPEIUIETaeTCd C JPYTUMHU JIMHUSIMHU Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3aa€T TOCJEIOBATEIbHOCTh M3Yy4YEHHUS Marepuayia. M3ydeHune CTEeneHHOM,
MOKa3aTeIbHOM, JOTapu(PMUYECKOM U TPUTOHOMETPUYECKMX (QYHKIMH, HX
CBOMCTB Y TpapuKOB, UCIOIB30BaHNE GYHKIUHN NI PEIICHUS 3a7a4 U3 APYTHX
y4eOHBIX TIPEAMETOB U PEaIbHOM KM3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTUUYCCKUM
aHaJM30M, TaK W C pelleHWeM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OoJbIIOE
BHUMaHUE yjAelsieTcs (OpMHPOBAHUIO YMEHHS BbIpaxaTb (GopMmyIaMu
3aBUCUMOCTH MEXJY Pa3JWYHbIMU BEJIMYMHAMM, HCCJICAOBATH IOJYUYCHHBIC
byHKIMM, CTPOUTH WX Tpaduku. Marepuan STOH CoOAEpPKATCIBHOW JIMHUU
HalleJIeH Ha pPa3BUTUE YMEHUM M HABBIKOB, IO3BOJISIONIMX BbIPaXaTh
3aBUCHUMOCTH MEXY BEIMYMHAMH B Pa3IUYHON (opMe: aHaTUTHYECKOMH,
rpaduyeckoi M CIOBeCHOM. Ero wu3ydeHune CmocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBITIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO B KOHKPETHU3AIUH,
HCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenbHas JuHus «Hadana MaTeMaTHYECKOro aHajin3ay MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYECKHWX, TaK W IPUKIATHBIX
3a7a4, JOCTYIHBIX OOYYAIOIIUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH
HCCIICIOBATh W CTPOHMTH TpaduKkH (YHKIHH, ONpEaeisTh WX HAUOOJBIIHE H
HaWMCHBIITNE 3HAYCHHMS, BBRIYUCIATH IUTOMAAU GUTYp U 00BEMBI TE, HAXOIUTh
CKOPOCTH M YCKOPEHUS MPOLEeCcCOB. [JJaHHas coaepxkarebHast JUHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH MOCTPOCHUS MAaTEMAaTHYECKUX MOJICJIEH peaIbHbIX
CUTYallMi, HaXOXXJICHUS HAWJYYIIETO PEIICHUs B MPUKIATHBIX, B TOM YHCIIE
COILIMAJIbHO-9KOHOMHUYECKHUX, 3aj1ayax. 3HAKOMCTBO c OCHOBaMH



MaTeMaTHYeCKOTO  aHajgW3a  CIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(GOpMaTEHO-JIOTHYECKOT0 U KPEATUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B Hayke, TEXHUKE W
uckyccte. O0ydarImuecs: Y3HAIOT O BBIJAIOMINXCS PE3yJbTaTax, MOJyYeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, K UX aBTOpPaX.

CopepkarenpbHO-MeTOANYECKass JIMHUA «MHOXKECTBA W JIOTHKa» B
OCHOBHOM  TIOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB.  [€OpEeTHKO-
MHOXKECTBCHHBIC IPEJCTABJICHUS IPOHMU3BIBAIOT BECh KYypC IIIKOJBHOU
MaTEMaTUKHA M TpeJIaraloT Haubosee YHUBEPCATbHBIA S3bIK, 00BEIUHSIIONIUN
BCE pas3leibl MaTeMaTHKM HW €€ TPUIOKCHHUHM, OHHM CBS3BIBAIOT pPa3HBIC
MaTEMaTUYCCKUE JUCIUIUIMHBI B eauHOoe Iiejoe. I[loaTomy BakHO 1aTh
BO3MOXXHOCTh  IIIKOJIBHUKY TIOHMMAaTh TCOPETUKO-MHOMXECTBEHHBIN  S3BIK
COBPEMCHHOW MAaTEMaTUKH M HCIIOJIb30BaTh €ro JII BBIPAXKCHUS CBOMUX
MBICJIEH.

B kypce «Anrebpa m Hayajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMAaTHYECKOTO0 MOJICIUPOBAHUS, KOTOPBIC IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJICJICH  pCalbHBIX  CHUTYaIlHH,
UCCJIEIOBAaHUs OATUX MOJelell ¢ TMOoMOIbl0 anmapara aireopsl u
MaTEMaTUYECKOT0 aHAIN3a U UHTEPIPETALNH TTOJYYeHHBIX PEe3yJIbTaToOB. Takue
3a/laHus BIUIETEHBl B KaXJbIH M3 pa3[eioB MPOTPaMMBbI, MOCKOJIbKY BECh
MaTepHall Kypca IUPOKO UCTIONb3YyeTCs I pellieHusl MPUKIAIHbIX 3aaa4. [Ipu
pEIIEHUH  pealbHbIX  MPAKTUYECKUX  3aJad  ydalluecs  pPa3BUBAIOT
HAO0JII01aTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIONIB30BaTh  AHAJIOTHI0, 0000IaTh W KOHKPETHU3UPOBATH IMPOOJIEMY.
JlesiTenbHOCTh TIO (POPMUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B IpoIlecce H3y4YeHHUs BCEX TeM Kypca «Anredpa U Havana
MaTEeMaTUYECKOTO aHATH3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

B yueOHOM miaHe Ha M3ydeHHE Kypca alreOpbl W Hayal MaTEeMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelno B 10 kinacce u 3 yaca
B Heaemto B 11 kmiacce, Bcero 3a iBa rojaa o0ydenust — 170 gacos.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOU, TPOLICHTHI,
OECKOHEUHbIE NEpPUOJUYECKHE JpoOu. ApudmeTuyeckue omnepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHUS  YUCJIOBBIX  BBIPAKCHHI.
[Ipumenenue napoOelt M MPOIEHTOB ISl PEIICHHS TPUKIATHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOW KU3HMU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UpPpPAlMOHAIBHBIE YHCIHA.
ApudmeTndyeckue omnepanuu C JIeUCTBUTENIbHBIMU yuciaamMu. [IpubmmkEéHHbIC
BBIYMCIICHUS, TpaBUja OKPYIJEHMS, TMPUKUJIKA U OIEHKAa pe3ysibTaTa
BBIUHCJICHUM.

Crenenp ¢ uensiM  mnokazateneMm. CranpaptHas ¢Gopma  3anucu
JEUCTBUTENIPHOTO 4YHCcia. Vcmonb3oBaHuEe MOAXOAsAmed (GOpMbI  3alUCH
JNEUCTBUTENIBHBIX YUCEI JJIsi PEUICHUS] MPAKTUYECKUX 3aJady U MPECTABICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypajdbHOW  cTemeHu. JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHOM CTETICHH.

CuHyc, KOCMHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeoGpa3zoBanne  TPUTOHOMETPUYECKUX  BbIpakeHUU.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPABEHCTBA.
MeTtox HHTEPBAJIOB.

Peuienure nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUN.

[IpuMmeHeHne ypaBHEHMH M HEPABEHCTB K PEUICHUID MaTEMATHYECKUX
3a/1a4 ¥ 33724 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNM U TPaPUKH

OyHkms, cnocoOsl 3amaHus ¢GyHKuU. ['padux ¢yHkuu. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6nacTp onpenesieHus] 1 MHOKECTBO 3HaueHuM Pynkuuu. Hynu dyHkuu.
[TpomexyTKkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



CreneHHas (pyHKIUS ¢ HATYPAJIbHBIM U LEJbIM NoKa3zareneM. E€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpPHS n-0d CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUN YKCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHAIM3a

IlocnenoBaTenbHOCTH, CIOCOOBI  3aJaHus  IIOCJICOBATEILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernyeckas U TeOMETpUYECKas  MPOrpeccud.  beckoHeyHo
yObIBaromas reomerpuueckas mnporpeccus. Cymma O€CKOHEUYHO YObIBarouien
reOMETPUUECKON nporpeccu. Popmyiia CIOKHBIX IPOLEHTOB. Mcnonb30BaHue
IPOTPECCUN JJISl PELIEHUS PEATIbHBIX 3a7a4 MPUKIaJHOTO XapaKTepa.

MHoxecTBA U JIOTMKA

MHoOk€eCcTBO, onepanyu HaJl MHOKeCcTBaMu. Jlnarpammsl Ditiiepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi ONMUCAHUS PEAJIbHBIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yuca 1 BHIYMCICHUSA

HarypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOIICTBA CTEICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKCHHM, COJIEPKAITUX JIOTApU(PMBI.

[IpeoGpazoBanre BBIpaXKEHHM, COAEPKALIUX CTEIEHH C palliOHAIbHBIM
MIOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenpHbIE YPAaBHEHHUS M HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

Cuctembl JMHEWHBIX YypaBHEHUW. PelieHnne mnOpuKIagHBIX 3adad ¢
IIOMOIIBIO CUCTEMBI JIMHEVUHBIX YPaBHECHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTH4eCKUX 3aJad M 3ajlad W3 Pa3JudHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DyHKUNH U TPAaPUKH



Oyukius. Ilepuoguueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTHU
¢yHkuuu. Makcumymbl 1 MUHUMYMBI GyHKUIMUA. Hanbonbliee n HauMeHbllee
3HaueHue (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckue QyHKIHMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapupmMuyeckast PyHKIUHU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB (QYHKOUN A1 pElIeHUs ypaBHEHUH U
JIMHEMHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (yHKUMA 71 UCCIENOBAHUS TMPOIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUU 3a7ad U3 JPYruX Y4eOHbBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajIm3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlICHNUs HEPABEHCTB.

[IpousBonnast Qyukiuu. ['eomerpuueckuii U (QU3NYECKUNA CMBICI
IIPOM3BOIHOM.

[IpousBoanbie  snemeHTapHbIX  GyHKUMA. DOpMysnbl  HaXOXKJIEHUSA
IPOU3BOJIHON CyMMBbI, TPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[TpumeHeHnne Npou3BOIHON K HCCleq0BaHUIO0 GYHKIMNA HA MOHOTOHHOCTD
U d3KcTpemMyMbl. HaxokiaeHue HaumOOJbIIEro M HAaUMEHbBLIETO 3HAUYEHUS
(YHKIIMM Ha OTpE3KE.

[IpumeHeHne NpPOU3BOAHOW I HAXOXKICHHS HAWIy4llIero pEIICHHs B
OPUKIAJHBIX 3aJadax, I OINPEJENeHHs CKOPOCTH IIPOLEecca, 3aJaHHOIO
dbopmynoit niu rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HbIX.

WNurterpan, ero reoMeTpuuecKuid M (U3MUECKUN CMBICI. BpraucieHue
uHTerpana o popmyne Hetorona—Jleitonuma.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METANmpPEeIMETHBIX W  TNPEAMETHBIX  00pa3oBaTEIbHBIX
pE3yJIbTAaTOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TPOTPaMMbl Y4eOHOTO TMpeameTa
«MaremaTuka» XapakTepU3yrOTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKON TMO3UIMU  OOydarolierocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WIEHAa POCCHUMCKOTO 0OIIeCcTBa, MPE/ICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOIEAYp TPaKJaHCKOTro oOmiecTBa (BbIOOPHI, OMPOCHl W TIp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHUEM.

[TarproTyeckoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTBIO ~ POCCHMCKOH  TPaKIAaHCKOH  UIEHTUYHOCTH,
YBOKEHUS K MPOIJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSIM POCCUHUCKHUX MaTeMaTUKOB M POCCHICKOU
MaTeMaTUYEeCKOM WIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHXXEHUM B JPYrux
HayKax, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHHEM JOCTKCHUH HAyKu W
NEATEIBHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIajJa B IOCTPOCHUE
YCTOMYHBOTO OYyIIETO.

DCTETUUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIECHHUEM K MHUPY, BKIIIOYas 3CTETUKY MaTeMaTUUYECKUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, pelIeHni, pacCyXICHHM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKMM acCleKTaM pAa3JW4yHbIX BHUJOB
HCKYCCTBa.

dusnyeckoe BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYCCKHUE 3HAHUS B
HWHTEpecax 3JI0pOBOro H 0Oe3omacHoro oOpas3a KHU3HHU, OTBETCTBEHHOTO



OTHOLIEHUS] K CBOEMY 3/I0POBbIO (340pOBOE MHUTaHUE, COATAHCUPOBAHHBIN
PEXUM 3aHATUNA U OTAbIXA, pETyJsipHas Ppu3nyeckas aKTUBHOCTH); (GU3HMUECKOrO
COBEPIIEHCTBOBAHUA, npu 3aHSTHIX CHIOPTUBHO-03/I0POBUTEIBHOM
JESITEIbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaMm  Npo(EeCcCHOHATBHON  AESTENbHOCTH, CBA3aHHBIM C
MaTEMaTUKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynyueid mnpodeccud M pPearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTUYECKOMY OOpa30BaHUIO MU
caM000pa30BaHUI0 HAa MPOTSKEHUU BCEH KU3HU; TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOrMYecKOoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  MPOLIECCOB Ha  COCTOSHUE MPUPOJHON U
COLMANBbHON Cpe/bl, OCO3HAHHWEM TIJ00AJBHOIO XapakTepa HKOJOTHYECKUX
npoOsieM; OpHEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTU4YEeCKUX 3HAHUM s
peleHus 3aa4d B 00JacTU OKpYXarolled cpefbl, MIaHUPOBaHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX ITOCJIEICTBUI Il OKPYKAOLIEH CPEIBI.

IleHHOCTH HAYYHOT'O IIO3HAHUS:

c(OpMUPOBAHHOCTHIO MHUPOBO33pEHU, COOTBETCTBYIOILErO
COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAayKM U OOILIECTBEHHOW NPaKTHUKH,
IOHUMaHUEM MaTeMaTUYECKON HayKH KakK cpepbl UeI0BEYECKOM 1eATeIbHOCTH,
ATAloB €€ pa3sBUTUSA M 3HAYMMOCTHU JUIS Pa3BUTUS LUBUIIN3ALAN; OBIAJACHUEM
A3BIKOM MAaTEMaTHUKU U MAaTEMAaTHYECKON KYJIbTYypOH KaK CPEICTBOM ITO3HAHMSI
MHUpPA; TOTOBHOCTBIO OCYLIECTBIISITh IPOECKTHYK0 W  HMCCIIEIOBATEIBCKYIO
NEeATENbHOCTh NHAUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS IMPOrPaMMbl y4eOHOT0 MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUIMUY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Vuueepcanvnvie noznasamenwvuwvle Oelicmseus, obecneuusarom
Gopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCcOo8 00yyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYMCanowe2o  Mupda; NpUMEHeHue  J02UYEeCKUX,
uccne008amebCKux onepayuli, ymeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NevcTBUA:

BBISIBJISITH u XapaKTepru30BaTh CYIIIECTBCHHBIE PU3HAKA
MaTeMaTHIECKUX O0BEKTOB, TIOHATHIA, OTHOIIEHUN MEXIY TOHIATHIMU;
bopMynupoBaTh OTIpeIeTICHHSI MOHSTHH; YCTaHABJIMBATh
CYILIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
Y CPaBHCHMS, KPUTEPUU ITPOBOIUMOTO aHAIN3a;

BOCIIPUHHMATh, (POPMYIHpPOBaTH W TPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPHIIATEIbHBIC, €AUHUYHBIC, YAaCTHBIC M O0OIIHE;
YCIIOBHBIE;

BBISBJIATh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3H U
NpOTUBOpeUrsi B (pakTax, JaHHBIX, HAOIIOJACHHUSAX W YTBEPKICHUSX;
npenjaratb  KPUTEPUM  JUISL  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JICTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHNUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;
NPOBOJIUTh  CaMOCTOSATENBHO  JIOKA3aTEIhCTBA  MATEMATHUECKUX
yTBEpXKJIEeHUH  (MpssMble W OT  MNPOTHBHOTO),  BBICTPaMBaTh
aprymMeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJE€HUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus ydeOHoOW 3amadyu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIlIeHUs, BbIOMpaTh Haubosee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKUe IEUCTBU:

UCIIOJb30BaTh  BOIPOCHl  KAK  HCCIEAOBATEIbCKMM  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BOMPOCH], (HUKCUPYIOIIHNE MPOTUBOPEUUE,
npo0sieMy, yCTaHABIMBATh UICKOMOE M JIaHHOE, (HOPMHUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  JKCIIEPHUMEHT,
UCCJICIOBAHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (opmynupoBaTh 000OIIEHUS ¥ BBIBOABI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJCHUS, WCCICIOBAaHUS, OIEHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJOB M 0000IIECHUH;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKKE BbIJIBUTaTh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Paborta ¢ undopmanmeii:



BBISBJIATH A€(PUUUTH HTHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a/1a4u;

BbIOMpaTh MH(MOpPMAIMIO W3 HUCTOYHUKOB  PA3NMYHBIX  THUIIOB,
AHAJIM3UPOBATb, CUCTEMATU3UPOBATH 17§ UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpPOBaTh HHGMOpPMAIUIO, MPEACTaBIATH €€ B Ppa3IUYHBIX
dopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh  HAAEKHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMYyHuUKamueHuwle Oelicmseus, 00ecnequusarom
chopMUpOBAHHOCb COYUANLHBIX HABLIKOE 00YUAOUJUXCAL.
O6mienue:

BOCIPUHMMAaTh W (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSMH M IEJISIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHHS TI0 XOAY PEIICHHS 3a/lauyd, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yJbTarT;

B XoJie OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMoi
TEMbI, TTPOOJIEMBI, pelIaeMOl 3a/1aud, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOWCK PECIICHHS; COIMOCTABIISITH CBOU CYXKICHHUS C CYXICHHSIMHU
JAPYTHX YYaCTHUKOB JIMaJjiora, OOHApy)KMBaTh pas3lIMYUe W CXOJICTBO
NO3UIMH; B KOPpPEKTHOW ¢opme (HOpMYJIHpPOBATH Pa3HOIIACHS, CBOU
BO3PaKCHHS;

IPEJCTaBIATh  PE3YNbTaThl  PEIICHHUS  3aja4d, OKCIICPUMCHTA,
UCCJIEIOBAHUs, TIPOCKTa; CAMOCTOATENHbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ Y4&TOM 3ajgad Ipe3cHTallMd W O0COOCHHOCTEH
ayJIUTOPHH.

CoTpyaHUYECTBO:

NOHMMATh W  HUCIOJB30BaTh  MNPEUMYIIECTBA  KOMaHAHOM W
UHANBUAYaTbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALNIO
COBMECTHOU pPadOThl, paclpeneyiiaTb BUABI padOT, JOTOBAPUBATHCA,
o0CyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJbKHX JIFOICH;

y4acTBOBaTh B TPYMIOBEIX (opmax paboTel (00CyX)aeHUs, OOMEeH
MHEHHI, «MO3TOBbIE€ IITYPMbI» W HHBIE); BBINOJIHATH CBOK YacTh
paboThl M KOOPJAMHUPOBATH CBOMU JCHCTBUS C JPYrUMHU UJIEHAMH



3)

KOMaH/Ibl; OLEHMUBATh Kaue€CTBO CBOET0 BKJAJa B OOLIMH HPOAYKT IO
KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEUCTBHUSI.
Vuueepcanvnvie  pecynamuenwvie  Oeiicmeus,  obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranuzanus:

COCTaBIIATh IUJIaH, QITOPUTM pELIEHUs 3aJaud, BBIOMpPATh CroOco0

pelieHusl ¢ y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHN ¢ y4ETOM HOBOW
uH(pOpMaIIIH.

CaMOKOHTPOJIb:

BJIAJIETh HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HAHUs
COBEpILIAEMBIX  JIEUCTBUM W  MBICIUTEIBHBIX  MPOILECCOB, UX
pE3yNbTATOB; BIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysibTaTa pelIeHUs] MaTeMaTUYeCKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEHICHUU
3a7]a4i, BHOCHUTH KOPPEKTHUBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB,  JAHHBIX, HAWJIEHHBIX  ONIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa IIEJIM U YCIOBHUSM, OOBSICHSTH
NPUYHMHBI JOCTUKEHHS WU HETOCTUKEHHUS PE3YJIBTATOB JEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne ydeOHOro Kypca «AnreOpa W Hadala MaTeMaTHYEeCKOTO
aHaJgu3a» Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs TOJDKHO OOeCIeunBaTh
JTOCTH)KCHUE CIICTYIOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TOHATUAMHU: paAlMOHAIBLHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOH, MPOIICHTHI.

BeimmonHsaTe  apudmeTHueckue — omepaldi € pallMOHAIBHBIMU |
JNICUCTBUTEIBHBIMHU YHCIJIAMU.

BoinonuaTe  npuOAMKEHHBIE  BBIUMCICHUS,  HUCIOJB3YyS  IpaBuja
OKpYTJICHUS, JI€JIaTh TPUKUAKY U OLICHKY PE3yJIbTaTa BEIYMCICHUMN.



OnepupoBaTh TOHATHAMU: CTETICHb C IEIBIM ITOKa3aTelieM; CTaHAapTHas
dopma 3amucu JACWCTBUTENHHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHU;
UCITIOJIB30BaTh TOIXOANTYI0 (OPMY 3alUCU JCUCTBUTEIBHBIX YHCEN IS
pEIICHMS TIPAKTHYECKUX 3a/1a9 U TIPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TaHTCHC MPOW3BOJIHHOTO
yriia; WCIOJb30BaTh 3alUCh MPOU3BOJIBHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETPUYCCKHUE (DYHKITHH.

YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPAaBHCHHE, HEPaBEHCTBO; IIENOE,
panroHaNbHOE, UppaIoHaTbHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYICCKOE YPABHCHHCE;

BbImostHATE MpeoOpa3oBaHUs TPUTOHOMETPUUICCKUX BBIPAKEHUH U PEIIaTh
TPUTOHOMETPUYCCKHUE YPABHCHHUS.

BeImostHATE TipeoOpa3oBaHus 1EIbIX, PAIIMOHATBHBIX U UPPAIIMOHATBHBIX
BBIDOKEHUW W pEIIaTh OCHOBHBIC THIIBI IICJIBIX, PAIlMOHAJBHBIX W
UppalMOHAIBHBIX YPAaBHCHUN U HEPABEHCTB.

[TpuMeHAT, ypaBHCHHS W HEPABEHCTBA JUIS PEIICHUS MaTeMAaTHYECKHX
3a/lay ¥ 3a7a4 U3 pa3IMuHbIX 00JIacTel HAYKU U PEeabHOM JKU3HHU.

MopenupoBaTh peajbHblE CHTYalldd Ha S3BIKE aireOpbl, COCTaBIATH
BBIpQXKEHUS, YpPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEeNI0BaTh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara ajareopsbl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATHAMHU: (PYHKIHS, CHOCOOBI 3ajaHus (YHKIIHH,
00JIacTh OMpEeNeNICHUs] U MHOXECTBO 3HA4YeHUH (PyHKIMH, Tpaduk (QYHKIUHU,
B3aMMHO 0OpaTHbIe ()YHKITHH.

OnepupoBaTh TOHATHSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
(GYHKITUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku HyHKIUMA 715 PEIICHUST YpaBHEHU.

Ctrpoutrb W uuTaTh TpaduKu IJHUHEHHOW (QYHKIUU, KBaJAPATUIHOU
(GyHKIIUHU, CTENIEHHON (DYHKITUH C IIEJIBIM TTOKa3aTesIeM.

Ucnonb3oBate Tpaduku GyHKIMA 711 UCCIENOBAHMS TPOIECCOB H
3aBUCUMOCTEH MPU PEIICHUHN 33424 U3 IPYTUX YUYSOHBIX TPEIMETOB U PEaATbHON
KU3HU; BRIpAXXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXKTY BETUIHHAMH.

Hauajsa MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHITHSIMH: TOCIEAOBATEIBHOCTh, apupMeThdecKas u
reOMETPUIECKask MPOTPECCHUHU.

OnepupoBaTh TOHITHAMHU: OCECKOHEYHO YOBIBaIOIIasi TeOMETpHYecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUYECKOM MPOTrpeCcCuu.



3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA MOCJIEIOBATEIBHOCTEM UM MPOTPECCUUA IS
pELIeHUs peallbHbIX 3aJa4 MPUKIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJL MHOKECTBAMMU.

Hcnonb3oBaTh TEOPETUKO-MHOMXKECTBEHHBIM ammapar JJjisl  ONMMCAHUS
peanbHBIX TMPOIECCOB U SIBJICHUM, MPHU PEUICHUM 3aJa4 W3 JPYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  MNOHATUSIMU:  ONPEACICHHE, TEOpPEMa,  CIEACTBHUE,
JI0KA3aTeNIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHSIMHU: HATypajdbHOE, LIEJI0€ YHUCIIO; HCIOJIb30BaTh
NpPU3HAKK JICJIMMOCTH IIE€JIBIX YHCEJN, pa3joKEHUE 4YUCla Ha MPOCThIC
MHOKUTEJIH JIJIsI PEIICHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHIATUSIMU: JTOTapudM YKCIIa, TECATUYHBIE U HATYPaJIbHbBIE
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumensTh CBOWCTBA CTEMEHW Mg MpeoOpa3oBaHMs BbIPAKEHUIA;
ONEPUPOBATh MOHATUSIMU: IOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEJIbHBIX YPABHCHUN U HEPABEHCTB.

BreimonHaTe npeoOpa3oBaHUs BBIPAKEHUM, COAEpkKAIIMX JIOrapudmbi;
OTEepUPOBATh MOHATUSMU: JOTapu(PMUUECKOE YpaBHEHHWE W HEPABEHCTBO;
pelIaTb OCHOBHBIE THUIIBI JIOTAPU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemenns npocTeUnX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ pEIICHHUE;
HCIOJIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHHMMU Ul PELICHHUS NPAKTHYECKHUX
3a7a4.

Haxogute  pemeHuss  OpOCTEHMIIMX  CUCTEM M COBOKYIHOCTEU
palMOHANBHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTh peaibHble CUTyalldd Ha S3bIKE aireOpbl, COCTABISThH
BBIPQKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCIOBHUIO 33/a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOpsl.

DyHKUNH U TPaPUKH



OnepupoBaTh MNOHATHAMU: TNepuoaudeckas (YHKUHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH OJKCTpeMyMmMa (YHKIUHM, HauOousbliee MU
HauMeEHbLIee 3HAaYeHUs (QYHKUMM HA IPOMEKYTKE; HUCIOJIb30BaTh HX IS
UCCIeI0BaHNs PYHKIUH, 3aJJaHHOU rpaduKoM.

OnepupoBaTh NOHATUIMU: TpapUKHU OKA3ATEIBHOM, JorapupMuyecKon 1
TPUTOHOMETPUYECKUX (QYHKUUN; U300pakaTh UX HA KOOPAMHATHON IMIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEIICHUs] YpaBHEHUN U HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU  JTUHEWHBIX
YPaBHEHHI U UCTIONB30BATh UX JJIS PEIICHUS] CUCTEMbI TUHEHHBIX YPaBHEHUI.

Ucnonb3oBath rpaduiku GyHKUMA [JI HUCCIENOBaHUSA MPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIUIIINH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAsS  (DPYHKUIMSA; MPOU3BOIHAS
(GYHKIIMHU; UCTIONB30BATh TEOMETPUUYECKUNA U (PU3UUYECKUI CMBICIT TPOU3BOIHON
JUTSL peLIeHUs 3a1a4.

HaxomuTe  mpousBOJHBIE  3JEMEHTapHbIX  (YHKIMHA,  BBIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh  NPOU3BOAHYIO JUIsl  UCCIENOBaHWs  (QYHKIUMU  Ha
MOHOTOHHOCTb W JKCTPEMYMBI, IPHUMEHATh pE3yJbTaTbl HCCICAOBAHUSA K
HOCTPOEHUIO I'pahUKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUIS HAXOXACHUS HAWIYYIIEro pEUICHUS B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKUX, 3a1a9ax.

OneprpoBaTh NOHATUSAMU: TepBoOOpa3Hasi M UHTErpall; IOHUMATh
rCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuth mnepBooOpaszHble  3JIEMEHTApHBIX  (QYHKIUH;  BBIYUCIATH
uHTerpai o popmyne Hetorona—JleliOuumna.

PemaTe npukinagHele 3a1a4i, B TOM YHCIIE€ COLNATbHO-3KOHOMHUYECKOIO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHAIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsbI
pecypcsl
MHOk€ecTBa pallHOHAIBHBIX U
1 eﬁCTBHTenLI:{LIIIX yucen. PanimonanbHbie 14 1 bubmmorexa [HOK
A -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
IoxasarejieM https://m.edsoo.ru/1568aba3
3 ApubMeTnIecKnii KOpeHb N—OM CTETICHH. 18 | bubnuoreka [IOK
HppannonanbHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
bu6moreka [IOK
4 TpUroHOMETpUH. T pUroHOMeTpuYECKre 22 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBaTeIbHOCTH U TPOTPECCUH 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3aIUs 3 | bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[NPOI'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
1 [lokazarenpHas ¢pynkuus. [lokasarenpHbie 12 1 bubmrotexa LIOK
YHIIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KITUS.
puch Py Bu6nuorexa [IOK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue 191020787870
P P dyn bu6moreka [IOK
3 rpaduku. TpuroHomerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 [IpousBoanas. [Ilpumenenre npou3BoIHON 24 1 bubmorexa [OK
https://m.edsoo.ru/f11c4afd
5 WNHterpain u ero npuMeHeHus 9 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
6 Cucremsl ypaBHeHUH 12 1 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
7 HarypaneHble u nensie uyucna 6 Eubmorexa HOK
https://m.edsoo.ru/f11c4afd
2 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 13 ’ bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 102 6 0




[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
° T " BbI
Jrj;n Tema ypoka Beero Kontposbubie | IlpakTnueckue fllsay:eﬂnﬂ :)Iﬁg?al;?)na:enbnme
padoThI padoThI pecypesI

MHO3K€eCTBO, ONepaIuy HaJl Butnorexa [OK

1 MHOX€CTBaMH. /lnarpamMmsl 1

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PannonaneHbIe ynca.

) OOBIKHOBEHHBIE 1 JECITUYHEIE 1 bu6moreka [IOK
poOH, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MIEPUOANYECKHE TPOOH
ApubdmMeTnueckue orneparuu ¢

3 palMOHAIBHBIMU YUCIIAMU, | bu6moreka [IOK
peoOpa3oBaHMs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUI
[Ipumenenue npoOeii ¥ MPOLIEHTOB

4 JUISL pEIIEeHUs] PUKIIAHBIX 3a7a4 | bubnuoreka [JOK
W3 pa3JIMYHbIX OTpaciei 3HaHUI 1 https://m.edsoo.ru/44dd1046
peanbHOM )KU3HU
[Ipumenenue npobeii v IPOIEHTOB

5 JUI PELICHUs IPUKJIAIHBIX 3a7a4 | bubnuorexa [IOK
U3 Pa3JIMYHBIX OTpACIIEd 3HAHUM U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU




JlelicTBUTEbHBIE YHCIIA.

bu6mmoreka [IOK
6 PanrionansHbIe ¥ HppanmoHaIbHBIC
https://m.edsoo.ru/2f36a36f
qHcia
7 ApupmeTrueckue onepanum ¢ bubnuorexa [JOK
JNEUCTBUTEILHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[Tpubnm>x€HHBIC BEIYUCIICHNUS,
bubmmoreka [{OK
8 MpaBUJia OKPYTJICHUS], IPUKUIIKA U
. https://m.edsoo.ru/cb723fbd
OIIEHKA Pe3yJIbTaTa BBIUNCICHUHN
9 ToxxaecTBa U TOXKIECTBEHHEIE bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bu6moreka [IOK
10 VYpaBHEHHE, KOPEHb YPABHEHMS
https://m.edsoo.ru/11ac68be
1 HepaseHnctBo, penienune bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6 OK
12 Merto UHTEPBAJIOB nomorexa L
https://m.edsoo.ru/775£5d99
Pemenue mensix u apoOHO-
. bu6mmoreka [JOK
13 palMOHAIBHBIX YPABHEHUH U
https://m.edsoo.ru/6ec7al107
HEpPaBEHCTB
KonTtponbHas paboTa o teme
"MHO€eCTBa pallMOHAIbHBIX U
. bubnuoreka [JOK
14 e CTBUTEIIBHBIX YHCEIL.
https://m.edsoo.ru/1914a389
PaunonaneHble ypaBHEHUS U
HEpaBEHCTB"
15 OyHKIHMS, CIOCOOBI 3aJaHUS bu6mmoreka [JOK

¢bynkuuu. BzaumHo oOpaTHbie

https://m.edsoo.ru/226eeabf




GbyHKITII

I'paduk pyakuu. Odnacth
OTIpeJICIICHUS] 1 MHOXECTBO

bu6mmoreka [IOK

16 3HayeHuit pyHkun. Hymm
https://m.edsoo.ru/763¢e75ee
¢bynkuuu. [IpoMexyTku
3HAKOIMOCTOSIHCTBA
b K
17 YéErHble 1 HeUETHBIE PYHKUINN nommorexa 110
https://m.edsoo.ru/ff4564ad
CreneHs C 1ENIBIM IOKA3aTeNIeM.
bu6moreka [IOK
18 CrangaptHas ¢popMma 3anucu
. https://m.edsoo.ru/66446d3e
JNeUCTBUTENLHOTO YnCIa
Hcnonp3oBanue moaxo e
19 (hopMBI 3aTTUCH ACHCTBUTEIBHBIX bubnuoreka [IOK
YHCEIl IS PELIEHUS IPAKTUUYECKUX https://m.edsoo.ru/6eadc6f1
3a/1a4 ¥ IPEACTABICHUS JAHHBIX
CrenenHast GyHKITUS C
20 HaTypaJbHbIM U LIEJIBIM bubnuoreka [JOK
nokaszarenem. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpadguk
)1 ApubMeTnuecKnii KOpeHb bubnuoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/d82c36d4
2 ApubdMeTHIeCKHii KOPeHb bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/fe7fc4db
23 CpoiicTBa apuPMETUUECKOTO KOPHS bubnunoreka [JOK
HAaTypaJbHOU CTEIEHU https://m.edsoo.ru/d0f0b260
24 CBoiicTBa apu(PMETHUECKOTO KOPHS bubnuoreka [IOK




HATypaJbHOW CTENIEHU

https://m.edsoo.ru/c3389865

CBoiicTBa apu()METHUECKOTO KOPHS bubnuorexa [JOK
25 .
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JlericTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/54b815¢5
7 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTENEHU https://m.edsoo.ru/83105a0e
)3 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTENECHU https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apupMeTHUECKUMU bubnuoreka [JOK
KOpPHSIMH N—OW CTENECHU https://m.edsoo.ru/eacb053c
30 JleiicTBus ¢ apupMeTHUECKUMU bubnuoreka [JOK
KOPHSIMU N—O# CTENEHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppanmoHanbHbIX bubnuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenue nuppanmoHanbHbIX bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemenue nuppanmoHanbHbIX bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Penrenune npparmoHanbHbIX bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienune npparmoHanbHbIX bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CpoiicTBa u rpaduK KOpHS n-oi bubnunoreka [JOK
CTCIICHU https://m.edsoo.ru/ebOcc5e3
37 CpoiicTBa u rpaduK KOpHS n-oi bubnmoreka [JOK




CTCIICHHU

https://m.edso00.ru/5f29b9b5

KonTtponsHast pabota o Teme
"ApudMeTHuecKuil KOpeHb N—0i

bu6mmoreka [IOK

38 crenenu. MppannoHanbHble https://m.edsoo.ru/f13af630
yYpaBHEHUS U HEpaBeHCTBA"

39 CuHyc, KOCHUHYC M TaHTE€HC bubnuorexa [JOK
YHCIIOBOIO apryMeHTa https://m.edsoo.ru/5f605ed0

40 CuHyc, KOCHUHYC M TaHTE€HC bubnuoteka [JOK
YHCIIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCHHYC, apKKOCHHYC U bubnuoreka [JOK
apKTaHI€HC YUCIJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a

4 ApKCHHYC, apKKOCHHYC U bubnuoreka [JOK
apKTaHTE€HC YHUCIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas

43 OKPY)KHOCTb, OTIPE/ICIICHUE bubnuoreka [IOK
TPUTOHOMETPUICCKUX (PYHKITUN https://m.edsoo.ru/6df195a0
YHUCJIOBOI'O apryMeHTa
Tpuronomerpuueckas

m OKPY)KHOCTb, OTIPE/ICIICHUE bubnuoreka [JOK
TPUTOHOMETPUYECKUX (PYHKIIHI https://m.edsoo.ru/6b61c578
YUCJIOBOIO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoreka [JOK
bopMyIbI https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnunoreka [JOK
bopmybt https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK




(hopMyITBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuorexa [JOK
(hopMyIIBI https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubmmorexa LIOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [IpeoGpa3zoBanue bubnuorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 [IpeoGpaszoBanue bubnuorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
57 [IpeoGpaszoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 [IpeoGpa3zoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKEHUM https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [JOK
ypaBHEHU M https://m.edsoo.ru/alf8d141
56 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [JOK
ypaBHEHU M https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHOMETpUUECKUX bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/0d8a770d
53 Pemienne TpuroHOMETpUUECKHAX bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/cec28774
59 Pemenune TpuroHoMeTpu4ecKux bubnuoreka [IOK
YPaBHEHUI https://m.edsoo.ru/e6eec650
60 KonTpompHas paboTa mo Teme bubnmoreka [JOK




"®opMyJIbl TPUTOHOMETPUH.

Tpuronomerpuyeckue ypaBHeHUs "

https://m.edsoo.ru/ae44ac4dc

IlocnenoBaTeILHOCTH, CIIOCOOBI

bu6mmoreka [IOK

61 3aJaHUs MOCIICI0OBATEIIBHOCTEH.
https://m.edsoo.ru/b46a8228
MOHOTOHHBIE TTOCIE0BATCIBHOCTH
Apudmernueckas u
reoMeTpUUIecKasi IPOTPECCHH.
bubmmoreka [{OK
62 Hcnonb3oBanue nmporpeccuu ais
https://m.eds00.ru/d36669{8
perieHus: peabHBIX 3a7a4
MPUKIIATHOTO XapakTepa
beckoneuHo yObIBarorast
63 reoMeTpruyecKast Mporpeccus. bubnuotexa [JOK
CymMma GeckoHEYHO YOBIBaroIIeH https://m.edsoo.ru/1cbf72bl
T€OMETPUUECKOU MPOTPECCUU
bu6moreka [IOK
64 dopmysia CI0KHBIX TPOLIEHTOB
https://m.edsoo.ru/538fc437
65 dopmyiia CI0KHBIX IPOIICHTOB bubmorexa HOK
pMY ot https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTA3aIus
66 3HaHUH 3a Kypc ajnreOpbl U Havall bubnuoreka [JOK
MaTeMaThdeckoro anaiuza 10 https://m.edsoo.ru/33e6629¢
KJ1acca
bu6 K
67 Hroropas koHTpoJIbHAs paboTa nommorexa O
https://m.edsoo.ru/188bbf6e
O0001enue, cucTeMaTA3 LM
Hvl B bubmuoreka [JOK
68 3HaHUH 3a Kypc anreOpbl U Haval

MareMaTtudeckoro agaiausa 10

https://m.edsoo.ru/49f1b827




Ki1accCa

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
| Crenens ¢ palluOHAIbLHBIM | bubnuorexa [JOK
IoxasarejeM https://m.edsoo.ru/a52939b3
b K
2 CBolicTBa CTENEHU 1 nommorexa 11O
https://m.edsoo.ru/ff601408
[IpeobpazoBaHme BhIpaKEHUH,
bu6mmoreka [IOK
3 COJZIEpKAIIUX pPAlIMOHATBHBIE 1
https://m.edsoo.ru/3d87e248
CTENIEHU
[IpeobpazoBaHue BhIpaKEHUH,
bu6moreka [IOK
4 COZEpKaIIUX pallMOHATbHBIE 1
https://m.edsoo.ru/343c6b64
CTENIEHU
[IpeoOpazoBaHue BhIpAKEHUH,
5 COJIepXKaIIUX palMOHAIbHbIC 1 Bubmrorexa LIOK
ACPACATIE patt https://m.eds0o.ru/4064d354
CTEIIEHU
6 [TokazaTenbHbIe ypaBHEHUS U | bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 IToka3arenbHbIC YypaBHEHUS U | bubnuoreka [IOK
HEPABECHCTBA https://m.edsoo.ru/3d408009
2 Iloxa3zarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [JOK




HEepaBeHCTBa

https://m.edsoo.ru/cebf10c6

[Toka3arenbHble ypaBHEHUS U

bu6mmoreka [IOK

10 HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [Toxa3zatenpHast GpyHKIHSA, €€ bubnuorexa [JOK
CBO#CTBA ¥ rpaduk https://m.edsoo.ru/85bc8132
KonTposbHas paboTa no teme
"CteneHs ¢ palMoHATIbHBIM
12 HOKazaTenelxl:. ?[OKaSaTCJ'IBHaH bubmmorexa [TOK
D  rora—— https://m.edsoo.ru/58e8e2f2
YpaBHEHUS U HEpAaBEHCTBA"
bubnuoreka [JOK
13| Jlorapugm wmcria https://m.edsocl).Iru/3e3230d4
14 JlecaTryHbie U HATypaJbHbIC bubnuorexa [JOK
sorapudmbl https://m.edsoo.ru/lea72162
1 [IpeobpazoBaHue BhIpaKEHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmbl https://m.edsoo.ru/da48154¢
16 [IpeoOpazoBaHue BhIpAKEHUH, bubnuoreka [JOK
coJIepKaIux Jorapudmbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BhIpAKEHUH, bubnuoreka [JOK
CoJIepKaIiux Jorapudmbl https://m.edsoo.ru/fe189f2d
13 [IpeoOpazoBaHue BhIpAKESHUH, bubnuoreka [JOK
CoJIepXKaIiux Jorapudmbl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHeHUS U bubnuoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapugmudeckue ypaBHEHUS U bubnuoreka [IOK

HCpaBCHCTBA

https://m.edsoo.ru/712ac2d9




Jlorapudmudeckne ypaBHeHUS U

bubmuoreka [IOK

21 HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
2 Jlorapudmudeckne ypaBHEHUS U bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
3 Jlorapudmudeckas GyHkus, eé bubnuotexa [JOK
CBOMCTBaA U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmudeckas GyHkums, e€ bubnuorexa [JOK
CBOMCTBaA U rpadukx https://m.edsoo.ru/9d102051
)5 Tpuronomerpuueckue GyHKIMH, UX bubnuoreka [JOK
CBOICTBa U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpruyeckue GyHKIUH, UX bubnuoreka [JOK
CBOICTBa U rpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpudeckue GyHKITUN, UX bubnuoreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue GyHKITUN, UX bubnuoreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUUECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
By [IpuMepsl TPUTOHOMETPUUECKUX bubnuoreka [JOK
HEPaABEHCTB https://m.edsoo.ru/0f903c75
3 KonTposnpHast paboTa 1o teme bubnuorexa [IOK

"Jlorapupmuueckas GyHKIHSL.

https://m.edsoo.ru/10130727




Jlorapudmudeckne ypaBHeHUS U
HepaBeHCTBa. T pUroHOMETpUYECKHE

(GYHKIMH B X
rpaduku. Tpuronomerpuueckue

HepaBeHCTBa"
bubnuorexa [JOK
34 | Henpephipibie Qymkiui https://m.edsoc])_.lru/403bfb0d
35 Meroa MHTEPBAJIOB JUIsl pELICHUS bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 Meroa MHTEpBAJIOB ISl pELIEHUS bubnuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnuoreka [JOK
37| Tpoussonas QywKI https://m.edsofru/on1ad3d
bubnuoreka [IOK
38 | Tpomsonias gyt https://m.edsocf.lru/723dd608
39 ['eomeTpuueckuii u puU3NUECKUIA bubnuoreka [IOK
CMBICJT ITIPOU3BOIHOM https://m.edsoo.ru/6¢8d36ff
40 ['eomeTpuueckuii 1 GU3NUECKUIA bubnuoreka [JOK
CMBICJT ITIPOU3BOIHOM https://m.edsoo.ru/a413eca9
A1 [IpousBoHBIE AIEMEHTAPHBIX bubnuoreka [JOK
byHKIHA https://m.edsoo.ru/c7550e5f
4 IIpousBoHBIE 3]IEMEHTAPHBIX bubnuoreka [JOK
byHKIMA https://m.edsoo.ru/14ab3cdb
43 IIpousBoHas CyMMBI, bubnuoreka [IOK
MIPOU3BEJICHUS, YACTHOTO (PYHKIIHI https://m.edsoo.ru/c12a0552
44 IIpousBoHas CyMMBl, bubnuoreka [IOK




MPOU3BEICHNUS, YACTHOTO (PYHKIIHI

https://m.edsoo.ru/d598201

[IpounsBoHas cyMMBl,

bu6mmoreka [IOK

45
MIPOU3BEICHUS], YACTHOTO (YHKITUH https://m.edsoo.ru/1de34d4d
IIpumenenue npou3BOIHON K
P P . bubnuotexa [JOK
46 MCCIIEeIOBAaHUIO (PYHKIIMHA Ha
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne mpon3BOIHOMN K
. bubnuorexa [JOK
47 UCCIIEI0BAaHUIO (QYHKIINN Ha
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
. bubnuotexa [JOK
48 UcCcleoBaHuI0 QYHKINN Ha
https://m.edsoo.ru/Ob411edd
MOHOTOHHOCTb U DKCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K
. bu6moreka [IOK
49 Hccaea0BaHUI0 (PYHKIMM Ha
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
50 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA bubmmorexa [TOK
YHIH https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOOIIBIIETO U
bu6mmoreka [JOK
51 HAaUMEHBIIIETO 3HaUeHUs (PYHKIIMH Ha
https://m.edsoo.ru/fb6a8act
OTpE3Ke
Haxoxnenne HanOoIbIIETO U
bubnuoreka [JOK
52 HAaUMEHBIIIETO 3HaUeHUs (PYHKIIMH Ha
https://m.edsoo.ru/cffcb7e5
OTpE3Ke
53 Haxoxnenne HauOOIIBIIIETO U bu6mmoreka [JOK

HAaNMMCHBIICTO 3HAYCHU (I)YHKI_II/II/I Ha

https://m.edso00.ru/d9469916




OTpe3Ke

Haxoxnenne HanOoIbIIEro U

bu6mmoreka [{OK
54 HAaMMEHBIIETO 3HaYCHUsT (YHKIIUU HA
https://m.edsoo.ru/ad15000e
OTpe3Ke
HaxoxpeHne HauboIbIIero u
bubmmoreka [{OK
55 HauMEHBIIETo 3HaueHusl (PyHKIMH Ha
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeneHnne nporu3BOIHOM IS
HAaxOKJICHUS HAMITYUIIEro PEIIeHus B
bu6moreka [IOK
56 MPUKIIAHBIX 33/1a9ax, st
https://m.edsoo.ru/13205d80
oTpeJieNieHusl CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MU TpahuKomM
KonTtponbHas padoTa o teme
57 "[IpousBoanas. [Ipumenenue bubamorexa LHOK
POISBOAHAL 1P https://m.edsoo.ru/fS8ed5f99
MIPOU3BOTHOM
58 [TepBooOpaznas. Tabmauma bubnuoreka [IOK
MepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3nas. Tabauna bubnuoreka [JOK
MepBOOOPA3HBIX https://m.edso0.ru/30c3697b
60 WHrerpain, reoMeTpUueCKHil 1 bubnuoreka [JOK
(hM3UYECKUI CMBICIT HHTETpasia https://m.edso0o.1u/391272c9
61 HuTterpai, reomeTpuyeckuii u bubnuoreka [JOK
(hM3UYECKUI CMBICIT HHTETpasia https://m.edsoo.ru/d359fb5f
2 WHTerpan, reoMeTpuuecKuii u bubnuoreka [IOK
¢bu3nvecKkuit CMBICI UHTETpajIa https://m.edsoo.ru/07eb464b
63 Brruncnenue uHTerpana no popmyse bubnuoreka [JOK




Herorona—JIeitOHUNA

https://m.edsoo.ru/b9b225¢3

64 Brruncnenue uHTErpana no Gopmyie bubnuorexa [JOK
Herorona—IJleitOuuna https://m.edsoo.ru/b800deb4

65 Brruncnenue wHTErpana mo popmyie bubnuorexa [JOK
Herorona—JleitOHuna https://m.edsoo.ru/fSeed075

66 Brruncnenue unrterpana no gopmyise bubnuorexa [JOK
Herorona—Jleitoauia https://m.edsoo.ru/41da431a

. . bubnuorexa [JOK
67 CucremMbl TUHEHHBIX YpaBHEHUN
https://m.edsoo.ru/b648235a
68 CucTeMbl TMHEWHBIX YPaBHEHHI bubmorexa OK
P https://m.edsoo.ru/5ab83864
Pemenne npukinaaHbIix 3a1a4 ¢
. bu6moreka [IOK
69 ITOMOIIIBIO CUCTEMBI JINHEUHBIX
. https://m.edsoo.ru/a4d65ee5
YpaBHEHUH
Pemrenne npukinagHeIx 3a1a4 C
. bu6moreka [IOK
70 HOMOIIBIO CUCTEMEI JINHEHHEBIX
. https://m.edsoo.ru/aa5962el
YpaBHEHUN
Cucrembl U COBOKYITHOCTH LIEJIBIX,

71 palMOHAIbHBIX, UPPALUOHAIIBHBIX, bubnuoreka [JOK
MMOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.1ru/48190472
YpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

7 palrOHANbHBIX, UPPALUOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeNIbHbIX, JJOTApU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB

73 Cucrembl U COBOKYITHOCTH LIEJIBIX, bubnmoreka [JOK




palMOHANBbHBIX, UPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, JOTapHPMHIECKUX
YpaBHEHUM U HEPABEHCTB

https://m.edsoo.ru/7ab8d17e

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palliOHAJIbHBIX, UPppAllMOHATIbHBIX,

bu6mmoreka [{OK

74
MIOKa3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/81cccfe9d
YPAaBHEHUN U HEPABEHCTB
75 Ucnonws3oBanne rpadukoB GyHKIIHI bubnuorexa [JOK
JUISl pEIICHNs YPAaBHEHUM U CUCTEM https://m.edsoo.ru/039949bf
76 Hcnonws3oBanne rpadukoB GyHKITHI bubnuotexa [JOK
JUISl pELICHNs] YPAaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO
77 MaTeMaTUYECKUX 3a1a4 U 3a7a4 U3 Bubnmoreia LOK
Ii a https://m.edsoo.ru/ca878deb
pa3IMYHbIX 00JaCTe HAYKH U
peanbHOM KU3HU
KounTposbnas pabora no teme
" bubnuoreka [[OK
78 HuTterpan u ero npuMeHeHus..
. https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHU I
79 HarypanbHble U 11enble yucia B bubnuoreka [JOK
3a7a4ax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
20 HarypanbHble u nensie yucna B bubnuoreka [IOK
3a7a4ax U3 peajabHON KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble 1 1iensle uncia B bubnuoreka [IOK
3a7a4ax U3 peajgbHOM KU3HU https://m.edsoo.ru/ef10c419
82 [Ipr3HaKku NEMTMMOCTH LEJIBIX YU CEI bubnmoreka [JOK




https://m.edsoo.ru/51696a67

83 [Ipu3Haky JeIUMOCTH LECIBIX YHCEI bubmmorera [OK
p A t https://m.edsoo.ru/fab81c0e
84 IIpu3Haky IEIMMOCTH HEIBIX YHCET bubmmorera [OK
p A t https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, o6o0IIEHNE, bubmmoreka [{OK
cucTeMaTu3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpenue, o6obIICHKE, bubmmoreka [{OK
cucTeMaTn3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHuEe, 0600IICHNE, bu6moreka [IOK
cucTeMaTn3anus 3HAaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEenue, 0600IICHNE, bu6moreka [IOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpEeHuEe, 0600mEHNE, bubnuoreka [IOK
89 .
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpEeHue, 0600IICHNE, bu6moreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
IToBTOpEHHE, 0600I11ICHNE,
91 CI/ICTCI\faTI/ISa ust 3IEHI/H71 bubmorexa HOK
H ' https://m.edsoo.ru/a86014el
Hepagencrtpa
[ToBTOpEeHUE, 0000MICHNE,
. bubnuoreka [JOK
92 CHCTEeMaTH3allus 3HaHUH.
https://m.edsoo.ru/5c45a60a
Hepagenctpa
IToBTOpEHue, 060011IeHNE,
P " N bubmuoreka [JOK
93 CHCTEeMAaTHU3alMsl 3HAHUIA.

Hepasencra

https://m.edsoo.ru/19304aba




[ToBTOpenue, 060061ICHNE,

bu6mmoreka [IOK

94 CHCTEMATH3AIUA 3SHAHUMN. 1
https://m.edsoo.ru/c3d4b282
HepasencrBa
[ToBTOpEeHue, 0600IICHNE,
. bubnuoteka [JOK
95 cucreMaTusanus 3Hanuii. CUCTEMBI 1
. https://m.edsoo.ru/a20b8a4c
ypaBHEHU
[ToBTOpenue, o6o0IIEHNE,
. bubnuorexa [JOK
96 cucreMaTu3anus 3Hanuii. CHCTEMBI 1
. https://m.edsoo.ru/a012476d
ypaBHEHU
97 [ToBTOpenue, o600IICHNE, 1 bu6mmoreka [IOK
cucreMaTrusanus 3HaHui. QyHKIun https://m.edsoo.ru/d620c191
08 [ToBTOpEenue, 0600IICHNE, 1 bu6moreka [IOK
cuctemaTusanus 3HaHui. OyHKkuu https://m.eds00.ru/7017196f
bu6moreka [IOK
n 3] 1
%9 TOTOBAA KOHTPOTIbHAA paboTa https:/m.edso0.ru/513¢9889
100 Hrorosas koHTpoabHas paboTa 1 bubmorexa OK
https://m.edsoo.ru/2276973
O0o001enue, cucTeMaTA3aIus
101 3HaHUH 3a Kypc ajnreOpbl U Havall | bubnuoreka [JOK
MareMmartudeckoro anaiamsa 10-11 https://m.edsoo.ru/3330f7ef
KJ1aCCOB
O0o001enue, cucTeMaTA3aIys
102 3HAHMI 33 Kypc anreOpbl U Hayal | bubnuorexa [IOK
MareMartuueckoro anaiamsa 10-11 https://m.edsoo.ru/cead345¢e
KJ1aCcCOB
OBIIEE KOJIMYECTBO YACOB I10 102




[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://math-ege.sdamgia.ru/



MOSICHUTEJIBHASL 3AIIMCKA K PA3JEJNY «EOMETPHUSI.
BA3OBBI YPOBEHDb»

PaGouas nporpamma yuye6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEJIbHOIO  CTaHAapTa  CPEIHEro  OOIIero
00pa30BaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, IPEIBIBISIEMBIX
K MareMaTu4eckoMy OOpa30BaHUIO, M TPAIULMH POCCUUCKOro 0Opa3OBaHMUS.

Peanusanus IpPOrpaMMBbl o0ecrieynBaer OBJIJICHUE KITIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LIEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JMYHOCTHOTO u

MO03HABATEIBLHOTO PAa3BUTHS JTUYHOCTH O0YUAIOITUXCS.
HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpOBHE CpEAHEro oOIero
oOpa3zoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpPEeIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OOyUYEHHsS] T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydvaronuxcs, GopmMupoBaHus (QYHKIHOHAIHLHOW MaTeMaTHYeCKON
IrPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBbIX JUCUMIUIUH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
Tr€OMETPUYECKUX aOCTPAKIUi, COOTHOIICHUH PEATbHOTO M HJEaJbHOTO,
XapakTepe OTPaKCHUS MaTEeMaTHUYECKOM HAyKOW SBJICHUHW W IPOILECCOB
peaspHOTO MHUpA, MECTE T€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOIO
MOJAEJNHMPOBAHUSI B HAYYHOM TIO3HAHMM U B TPAKTUKE CHOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCS, a TaKXKe KadecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl aJJanTalliil B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpus siBRsieTCS OMHUM M3 0A30BBIX TIPEIMETOB HA YPOBHE CPEHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAEeT BO3MOXHOCTh H3YUEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANPaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MbIieHne, GopMUpPyeMOe MPHU N3YICHHH OO0YJarOIIUMUCS
MOHSATUUHBIX OCHOB TEOMETPUM M TMOCTPOEHUU LEMOYKH JIOTHYECKUX
YTBEPKIEHUNU B XOJI€ PEILICHHS] T€OMETPUUYECKUX 3a/lady, YMEHHUE BBIIBUTAThH U
OMpOBEpraTh rUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUU 3a]ad
€CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00J1acTSAX JAEATENbHOCTU YesioBeka. OpueHTanus YeIoBeKa BO BpeMEHHU



U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €ro COLMAIBHOTO ObITHS, Popma
OTpa)KEHUSI OKPYXKAIOIIETO MHPA, YCIOBHE YCHEIIHOTO MO3HAHHS M aKTHBHOTO
npeoOpazoBanusi aedcTBUTENbHOCTH. ONepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJbI YYEOHOW W TPYIAOBOU JEATEIBLHOCTH,
SBIISIETCS OAHUM W3 MPO(GECCHOHATIHHO BaXKHBIX KayeCcTB, MOITOMY aKTyalbHa
3ajadya GOpPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJICOTOBKE K MPAKTUYCCKOM ESITEILHOCTH TI0 MHOTUM HalPaBJICHUSIM.
[lenp ocBoeHMs mporpaMmMbl ydeOHOTO Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHEe 0OydeHHs — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcss 4epe3 oOecrmedyeHne BO3MOXKHOCTH  NPHOOpETEHHS WU
UCIIOJIb30BaHMUS CHCTEMAaTHYECKHX TEOMETPHYCCKMX 3HAHMA W JICHCTBUIA,
cHelMPUUHBIX  TEOMETPUH, BO3MOXXHOCTH  YCIIEIIHOTO  TPOJOKCHUS
o0pa3oBaHHS IO CIEIMUAIBHOCTSIM, HE CBS3aHHBIM C  [PHKJIATHBIM
MCTIOIH30BAaHHEM T€OMETPHH.
[IporpaMmMa 1O TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
oOydJaroImMXcs CpeIHeld IIKOJbI, HE HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyJHEHUN Ha ypOBHE OCHOBHOI'O 00IIero oobpazoBaHus. Takum oOpaszom,
oOydaromuecs: Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHME MaTeMaTHYECKUE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpEMEHHOM obO1miecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio Oojiee TIy00Ko, €clid B JaJIbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOCHUSI IMPOTPaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHHe TpEACTAaBICHHUS O TEOMETPUHM KaK YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MHPOM;

e (opmupoBaHHEe TIpPEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSAX, IMO3BOJISIOMINX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHHe yMeHHs pacmo3HaBaTh Ha YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHWE METOJIaMH pCEIIeHUs 3a7ad Ha TOCTPOCHHS  Ha

N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHHe yMeHUsS ONEPUPOBATH OCHOBHBIMU TIOHSITHSMH O
MHOTOTPAaHHHUKAX U TeIaX BPAlIeHUS U UX OCHOBHBIMH CBOMCTBAMU;



e OBJIQJICHUE AJIFOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB  3ajady;
dbopMupoBaHue yMEHHUS MPOBOAUTHL HECIOXHBIE JOKa3aTeIbHbIC
paccyXJIeHUsI B XOJI¢ pPEelIeHUs CTEePEOMETPUUYECKUX 3ajlad U 3a7ay C
MPAKTUYECKUM COJIEP)KaHUEM;

e pa3BUTHUE  UHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0ydJaromuxcs, TIO3HABATEIbHOM AaKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS;

e (QopmupoBanue  (YHKIMOHATBLHOW  T'PAaMOTHOCTH,  pEJEBaHTHOM
TEOMETPUM: yMEHUE pPaClo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHSITUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYyaIUsIX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpPMYyJIHpPOBATH HUX Ha S3bIKE
FEOMETPUM M  CO37laBaTh T'€OMETPUUYECKHE MOJEIU, TPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKHN ammapar [Jjs pelieHUusT MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajJa4, HWHTEPIPETUPOBATH W  OILICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAMYUTENTEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKJIIFOUCHHUE B KYpPC
CTEpEOMETpPHH B Hauaje ero W3y4YeHus 3a7ady, pellaeMbIX Ha YypOBHE
MHTYUTUBHOTO TO3HAHUA, U ONpPENeNEHHBIM 00pa3oM opraHM30BaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYIIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET
K JaJbHEeHIIeMy N3y4eHHIO ITPeIMETa.

[Ipenmoutenune oTAaéTCcsl HATMSATHO-KOHCTPYKTUBHOMY METONY OOy4EHHS,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATEeNbHOCTH. Pa3BUTHE  MPOCTPAaHCTBEHHBIX
NPEJICTaBIICHUH Y ydYaluxcsi B Kypc€ CTEPEOMETPUH MPOBOJUTCS 3a CHUET
pelieHus 3ajJad Ha CO3JaHUWE MPOCTPAHCTBEHHBIX O00pa3oB W 3ajady Ha
OTNEpUpPOBAHHUE MPOCTPAHCTBEHHBIMU OOpa3amu. Co3anue oOpasza MpOBOIUTCS
C ONOPOM HA HATJIAIHOCTD, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE cojaepkaTenbHble JHHUM Kypca «l'eomerpunm» B 10-11
Kiaccax: «MHororpasHHukmn», «lIpsmMple U IIIOCKOCTH B NMPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpocTpaHCTBe». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO M0 COAEPKATEIbHBIM JTUHUSAM,
HO ¥ 110 ToJaM 00y4YeHHs Ha YPOBHE CpeHEro 001mero o0pa3oBaHusI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOEHUsI pabouell mporpamMMmsbl, paclpeeiEHHbBIM MO0 TojgaM OoOy4eHus,
CTPYKTYpPUPOBAHO TakKuM o00pa3oM, 4YTOObl OBJIAJICHUE TE€OMETPUUYECKUMU



MOHATUSAMHU U HaBBIKAMHU OCYILIECTBIISIIOCH MOCJIEN0BATENbHO U MMOCTYNAaTENbHO,
C COONIOACHHEM TMPUHIMUIA TMPEEMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0  CHUCTEMY T€OMETPUYECKUX  IPEICTaBICHUN
oOy4aromuxcs, paciupsis u yriuyonss e€, oopa3ysl MpOYHbIE MHOXXECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydyenue reomerpun orBoautes 2 yaca B Henenmro B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJibHble W CKpeluBaroumecs mnpsamble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: MAPAJUIEIbHBIE MPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPaUIEIbHOCTh NMPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTed. IlpocTeiimne mpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenune; MocCTpOeHUEe CeYSHHIA.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH OPSMOW M INIOCKOCTH, TEOpeMa O IIPSMOU
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOSIHHE OT MPSMOW 10 TUIOCKOCTH, MPOEKIHs (UTYphl HAa TUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIIYKJIBIE M HEBBIIYKJIBIC MHOTOI'PDAHHUKM; pa3BEPTKA MHOIOIPaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; TIpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJBHBIM TMapajUlelieIMNE] W €ro CBOMCTBA.
[Tupamuna: n-yronpHas mupamMuaa, TPaHA U OCHOBAHUE MUPAMHUJIBI; OOKOBas U
MOJHAss TOBEPXHOCTh NUPAaMHbI, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OnemMeHThl Npu3Mbl U nUpaMmuiabl. [IpaBUiIbHBIE MHOTIOIPDAaHHHUKHU: TOHATHE
MMPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBWIbHAS TPEYroJibHAs MHpaMuia W TPaBUIBHBIA  TETpadap; KyoO.
IIpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadp, HOOACKAdIP H
nkocasap. CeyeHus MpU3Mbl U IMPAMUIBIL.



CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CUMMETPUM B NHUPAMUAAX, [apAJIIEICIUIIEIaX,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U MMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MPABUIBHOW MHUPAMMUIBI,
TeopemMa O IUIomaAu yceuéHHoOUW mnupamuabl. [loHstue 006 00BEMe. OOBEM
nUpaMubl, IPU3MBI.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIMAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON MOBEPXHOCTU. [[unuHIp: OoCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpa3yroImas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyroriasi U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolre U BBICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkeHue cdepbl M IIOCKOCTH; KacaTeidbHas IUIOCKOCTh K
cthepe; momaab chepsl.

N3o0paxenune Tenm BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BOUcaHHAS B MHOTOTPaHHUK, WIIH TEJIO
BpaIllCHUS.

[Tonssitne 06 oO0béme. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00
00BEéME TIPSIMOYTOJIPHOTO TapajuielienuIeaa W ciaeacTBus u3 He€. O0béM
nUIuHIpa, Konyca. O0sEM mapa u Tiomasas chepel.

[TogoOuple Tema B mpocTpadHcTBe. COOTHOMICHUS MEXIY TUIOMIAIIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuenust nuivHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEpUIMHY), CEUECHHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockocth M B mpocTtpaHcTBe. CIIOXKEHHWE W BBIYMTaHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TPEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTtBe. Koopamuartel Bektopa. IIpocreiimme
3ala4d B KOOpJMHATAX. YTOJ MEXAY BekTopamH. CKalsIpHOE NPOW3BEICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MTPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIEeCTBa, MPe/ICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
yMEHUEM B3aUMOJIEHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO  POCCHMCKONW  T'pPaXJTaHCKOW  WJEHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCHUHCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO JTHX JIOCTHKEHUH B APYyrux
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHUW HayKu H
NESTENBHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TIOCTPOCHHE
YCTOWYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHHEM K MUPY, BKIIOUas ICTETHUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  PA3JAYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0poBoro u 0Oe3omacHOro o0pa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3710pOBOE IMTaHHWE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peryisipHas pu3ndeckas akTUBHOCTHD); (DH3UIECKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBINA BBIOOP
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIlPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAHMEM IJIOOAIBHOIO XapakTepa HKOJIOTHYECKUX
npoOsieM; OpHEHTalued Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX MOCJEICTBHUI Il OKPY>KAIOIIEH Cpeibl.

IlleHHOCTH HAYYHOT O TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTeMaTHUKWA U MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEJACTBOM IMO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemMaTHKa» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelticmeusMU, YHUBEPCATIbHbIMU Pe2YIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 0becnequUsaOm
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXCS (0CB8OEHUE
Memo008  NO3HAHUA  OKpYJcarnwe2o Mupa;, npumeHenue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue JelcTBUA:

e BBLIABIISITD u XapaKTEepHU30BaTh CYLIECTBEHHBIC MPU3HAKHU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHATHUIMU,
dbopMyTUpOBaThH ONpEICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (POPMYyJIHpPOBaTH U NPEOOPA3OBBIBATH CYXKACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (MpsMble W OT  NPOTHBHOTO),  BBICTpamBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejabCcKkue AeCTBHA:

UCIIOJI30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKUA  HMHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BONPOCH], (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

IPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  3KCIIEPUMEHT,
UCCJICIOBAaHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI  TIO
pe3ysibTaTaM MPOBEAEHHOTO HAOIOJCHHS, MCCIEIOBaHUS, OIEHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIABHUIATh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACUITNTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX /IS OTBETA
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMATHU3UPOBATH 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HWH(MOpPMAIUIO, MPEACTABIAThH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMYyHuUKamueHwle Oelicmseus, 00ecneqyusarom
chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUaAIOUUXCAL.
Oo0wmenue:

BOCIIpUHMMATh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS TI0 XOAY PEIICHUS 3a/Jadyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3ynbTarT;

B XOJle¢ OOCYXJICHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOi
TEMBI, TPOOJIEMBI, pelIaeMOl 3a/1aud, BhICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOWCK PECIICHHS; COMOCTABIISITH CBOU CYXKICHHUS C CYXICHHIMU
JAPYTHX YYaCTHUKOB JIMaJiora, OOHApy)XKMBaTh pa3lIMIUe W CXOJICTBO
NO3UIMH; B KOPpPEKTHOW ¢opme (HOpMYyIHpPOBATH Pa3HOIIACHS, CBOU
BO3PKEHUS;

NPEICTaBIATh  PE3yAbTaThl  pEIICHHWsS  3a/Jayd, OKCIICPHMCHTA,
UCCIEJIOBAHUS, TIPOCKTa; CAMOCTOATEJbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Yy4Y€TOM 3aJad TPE3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NMOHUMATh W  HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHAHOM W
WHJIMBUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajJad; MPUHUMATb
IeJb COBMECTHOW  JI€ATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJbKUX JIFOICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMbI» W WHBIC); BBINOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOW JECUCTBHS C JAPYTHMMH YICHAMU
KOMAaH/IbI; OIEHWBAaTh Ka4eCTBO CBOETO BKJIaJla B OOMIMH TPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.
Vuusepcanvnvle  pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbIC106bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOE6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb:

e BIAJECTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAAETh CIHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3ysibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa ILEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WIN HETOCTUKEHHUS PE3yJIbTaTOB JIESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS M3 HUX NPU PEIICHUU
r€OMETPUYECKUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TNIOCKOCTEM.

KnaccudummpoBath B3auMHOE pPacloiOXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMU: JBYIPAHHBINA yroji, rpaHd JBYI'PAaHHOrO Yria,
pedpo ABYTpaHHOIO yIJia; IMHEHWHBINA Yroy JBYIPaHHOTO yrija; rpagycHas Mepa
JIBYTPAaHHOIO YTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKJIIbII
MHOTOI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, TPABUJIbHBIA MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuzia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KiaccupuKkanuu (BBINYKIbIE W HEBBIMYKJIble MHOTOIPAHHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbI€ U HAKJIOHHBIE MPHU3MBbI, TapalIeJICUIE/Ibl).



OnepupoBathb MOHATUSAMU: CeKylIas IUIOCKOCT, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrh ceueHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaXOXKIEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsI TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEX]IY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHMYECKHX 3a/lad Ha BBIYUCICHHE YIJIOB MEXIy
CKPEIIMBAIOUIUMUCA TPSMBIMH, MEXAY NPSIMOM M IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupamMpja) ¢ HOpUMEHEHHEM (OpPMYJl; BBIYUCIATH COOTHOILIECHUS
MEX]Ty MJIOLAAsIMU TOBEPXHOCTEN, 00bEMaMU OJJOOHBIX MHOI'OIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOpPMAIHMIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpuMeHATh TeomMeTpuyecKkue (QakThl Ui PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4y, MPEAnoJaralolIMX HECKOJIBKO INAroB pEIICHHs, €CIU  yCIOBUS
NPUMEHEHUs 3aJ]aHbl B IBHOUM (opMe.

[IpuMeHAT, nOpoCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKUX 3aa4.

[IpyBOAUTH IpPHMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YeHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUl WU TNPHUMEHATh H3YYECHHBIE IMOHATUS B IPOLIECCE MOUCKA PEIIEHUs
MaTeMaTHYeCKu CQOPMYTUPOBAHHOW MPOOJIEMBbI, MOJAETUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPHYECKHX MOHATHA W TeOopeM, ammapara aireOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXO0XKJIEHUEM T'€OMETPHUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATHSMH: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP; KOHUYECKash TOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MONYYEHHS TEJl BpALIECHUSI.

KrnaccudummposaTh B3aUMHOE pacoioKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CJIOH, OCHOBaHWE IIAPOBOTrO CJIOS, BBHICOTA
IIapOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbraucisate  00bEMBI M IUIONIQJAM  TMOBEPXHOCTEH TENI  BpallcHHS,
TE€OMETPUYECKUX TN C MPUMEHEHNEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIICHHS.

BbryucisaTs COOTHOMIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoeinoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHM M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.

W3BnexkaTp, HHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbeImonHATE ACHCTBUSL CIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHH
o0anaor.

[TpumeHsATs TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YTOJM
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB WM MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJISIPHOE MPOUM3BEICHUE, PACKIAABIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTe reoMerpuueckue (akTbl I PEHICHUS] CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIICHUs, €CId  YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (opMme.

Pemats npocreiimme reoMeTpu4ECKrE 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXO0XJCHHE TEOMETPUYECKUX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELIEHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHATP mOpocTEWIIE MPOrPpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHbIE 3HAHUSI HA MPAKTUKE: aHAIU3UPOBATH PEaJIbHbIE
CUTyallud W TNPUMEHATH HM3YUYCHHBbIE NOHATHSA B IPOLIECCE IMOUCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJCIU C
UCMOJIb30BaHUEM TIE€OMETPUYECKMX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3aa4yM, CBSA3aHHBIE C HAXOXXICHHEM TI€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 1 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 1 hitps+//m.edsoo.ru/1 209637
5 MHororpaHHUKH 11 1 bubmorexa OK
https://m.edsoo.ru/1¢209¢e37
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 Bubmrorexa LIOK
https://m.edsoo.ru/1¢209¢e37
bubnuoreka [JOK
7 [ToBTOpEHME: ceueHUs], pacCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB ITO 68 5 0
[NPOI'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 T 12
eI Bpatleri https://m.edsoo.ru/1¢209e37
i bubnuorexa [JOK
2 06 5 1
bEMBLTE https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
B 10 1
3 €KTOPBI ¥ KOOPAMHATHI B TPOCTPAHCTBE hitps/m. edsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThl
pecypcsbl
OcHOBHBIE TIOHITHS
CTEPEOMETPUHU: TOUKA, TIpsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PUCYHKaX: N300paKeHHs https://m.edsoo.ru/aecc77cd
IJTOCKOCTEH, apaiesIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaromecs
bu6mmoreka [JOK
IIJIOCKOCTH, MEPECEKAOIINECS 1
https://m.edsoo.ru/2d8a9¢99
psiMas U IIIOCKOCTh
[Tondarus: nepecekaromuecs
bu6mmoreka [JOK
IIJIOCKOCTH, MEPECEKAOIINECS 1
https://m.edsoo.ru/db685¢e73
npsiMas U MI0CKOCTh
3HAKOMCTBO ¢ MHOTOI'PAaHHUKAMHU,
n300pakeHNUEe MHOTOTPAaHHUKOB Ha | bubnuoreka [JOK
PUCYHKAaX, Ha MPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavaneHbie cBeneHus o kyoe u | bubnmoreka [JOK

nUpaMuzie, UX pa3BEPTKH U

https://m.edsoo.ru/b30dff38




monenn. CeueHus
MHOTOTPaHHUKOB

HauansHubie cBeneHus o kyoe u
MIUPAMULE, UX Pa3BEPTKU U

bu6mmoreka [{OK

6 Mojenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPAHHUKOB
[Tonsatue 06 akCHOMaTHYECKOM

7 MOCTPOCHUH CTEPEOMETPUMU: bubnuorexa [JOK
aKCHUOMBI CTEpEOMETPUU U https://m.edsoo.ru/OccSc4fe
CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHIECKOM
MOCTPOECHUH CTEPEOMETPUMU: bubnuotexa [JOK

8 AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUHU: bubnuoreka [IOK

? AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPHHU: bubnuoreka [JOK
aKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsiMbIxX

1 B IPOCTPAHCTBE: NIEPECEKAOLINECH, bubnuoreka [JOK
napajuieIbHbIe U https://m.edsoo.ru/1a2520f6
CKpELIMBAIOIINECS IPSIMbIE

12 [TapaienbHOCTD IPAMBIX U bubnuoreka [IOK




IJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajieiabHble NPSAMbIEC B
[IPOCTPAHCTBE; ApaUIEIbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3

[TapamenpHOCTE IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

bubmmoreka [{OK

13
[TapamrensHOCTE IPSMO U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBJICHHBIMHU bubnuotexa [JOK
CTOpOHaMU https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [IOK
napajuieNibHblE IIOCKOCTHA https://m.edsoo.ru/2e18{255
13 CBolicTBa napauiesibHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimre npocTpaHCTBEHHBIE
bu6mmoreka [JOK
19 (burypsl Ha MIOCKOCTHU: TETPAIP,
https://m.edsoo.ru/4a28dc02
KyO, MmapaJienenumnes
20 [Toctpoenue ceyeHuit bubmmorexa [TOK
https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
22 KonTtponpHast pabota o Teme bubnuoreka [IOK




"[Ipsimble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTER"

https://m.edsoo.ru/9a0a9%e56

[lepneHMKyYISIPHOCTD NPSAMOU U

bu6mmoreka [{OK

23 TIIOCKOCTH: TEPHEHATIYIAPHEE https://m.edsoo.ru/b19f6asd
IIpsIMBIE B IIPOCTPAHCTBE

24 [IpsimMble TapajuieabHbIE U bubnuorexa [JOK
MEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/Oac11c95

)5 [IpsimMble mapayensHbIe U bubnuoreka [JOK
MEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPSAMOU U TIIIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o mpsimoit bubnuoreka [IOK
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.edso00.ru/635¢5087

29 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsiMoit bubnuoreka [JOK
MEePIEHIUKYIISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsip U HAKJIOHHBIE:

31 paccTosiHue OT TOYKHU J0 bubnuorexa [IOK
IJTIOCKOCTH, PACCTOSIHUE OT IPSMOM https://m.edsoo.ru/33c477d3
110 TUIOCKOCTH

1 [lepnieHIMKYIIAp U HAKJIIOHHBIE: bubnuorexa [IOK

pacCTosAHUEC OT TOUKH OO

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




IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOU
JI0 IJIOCKOCTHU

[lepnieHquKyIsIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10

bu6mmoreka [{OK

33 IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM https://m.edsoo.ru/aSb7b8e3
JI0 TUIOCKOCTH
[lepnieHIuKyNAp M HAKJIOHHBIE:

34 paccTostHue OT TOYKHU J10 bubnuorexa [JOK
IIJIOCKOCTH, PacCTOSTHUE OT MPAMOM https://m.edsoo.ru/dbee22bc
710 TUIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YOI bubnuotexa [JOK
MEXKy MPSIMOM U IIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEUHbBIN bubnuoreka [IOK
YIroJI ABYIpPaHHOI'O yrIia https://m.edsoo.ru/5fa0b3ce

17 JIByrpaHHBIN yroJi, TUHEUHBIN bubnuoreka [IOK
YIroJI ABYIpPaHHOI'O yrIia https://m.edsoo.ru/c7c777ed
[lepnenauKyIAIpHOCTH

18 IJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIEHIUKYIAPHOCTU ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepneHauKyIApPHOCTD

39 IJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIEHINKYIAPHOCTU IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN

40 [lepnieHIMKYIAPHOCTD bubnuorexa [IOK

IIJIOCKOCTEMN: IIPU3HAK

https://m.edsoo.ru/ba75dc57




NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

N bubnuorexa [JOK
41 Teopema o0 TpEX nepHeHANKYIApax
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MeprHeHIUKYIISIpax bubmorexa HOK
P pex TEpHERIIAp https://m.edsoo.ru/52188a7d
" bubnuorexa [JOK
43 Teopema o Tpéx nepneHAUKYIIpax
https://m.edsoo0.ru/9f246736
KonTpossHas paborta no temam
44 "[leprieHIMKYIAPHOCTD NPSIMBIX U bubnuoreka [JOK
mrockoctei" u "Yrael Mexy https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[TonsiTHE MHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTHI
bu6moreka [IOK
45 MHOTOTPAaHHUKA, BBITYKIIbIE 1
https://m.edsoo.ru/2d24e873
HEBBINYKJIbIE MHOTOTPaHHUKY;
pa3BEpTKa MHOTOTPAHHUKA
[Ipusma: n-yronpHas npusma;
rpaHu U OCHOBAHMS IIPU3MBI;
bu6mmoreka [JOK
46 npsMasi U HAKJIOHHAs PU3MBI;
https://m.edsoo.ru/b4ad63ad
OOKOBAasI U TOJIHASI IOBEPXHOCTh
MPU3MBbI
47 [Tapannenenunen, OpsIMOYTOJIbHBII bubnuoreka [JOK
napasiesienuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamua: n-yroiapHasi nupamMua,
panti T bantii bubmuoreka [JOK
48 rpaHy U OCHOBAHUE NIUPAMHU/JIBL;

OOKOBas U MOJIHAs IMMOBCPXHOCTH

https://m.edsoo.ru/fblcd0as




[IUPAMUB]; IPABUIIBHAS U
yceu€HHas nmupaMuaa

[IpaBUIIbHBIE MHOTOI'PAHHUKMU:
IIOHATHE NTPABUIILHOTO
MHOTI'OTPaHHUKA; IPABUJIbHAS

bubmmoreka [{OK
49 IIpU3Ma U NPaBWIbHAS IUPAMHUJIA;
https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAs
MUPaMUJIA ¥ TIPABUIIHHBIN
TeTpa’ap; Kyo
[IpencraBnenue o NpaBUIBHBIX
bu6mmoreka [IOK
50 MHOTOTpaHHHUKaX: OKTadp,
https://m.edsoo.ru/a0fdd5bf
JOJICKadIp U UKOCAIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTEIIBHO TOYKH,

51 MPSAMOM, MIOCKOCTH. DJIEMEHThI bubnuoreka [IOK
CUMMETPHUHU B UpPaMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenumeaax, NpaBuibHbIX
MHOT'OTpaHHUKAX
Breruucnenue 35eMeHTOB

. bu6mmoreka [JOK
52 MHOTOTPaHHUKOB: pEOpa,
https://m.edsoo.ru/6cdbecef
JaroHaJly, yIriibl
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTHU MPAMOM
. bubmuoreka [JOK
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUMH,
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
MIPSAAMOM IIPU3MBI
54 [Tnomaas G0KOBOI MOBEPXHOCTH U bubnunoreka [JOK




IIOBEPXHOCTHU ITPABUIIBHOMN

MUPaMHKIBI, TEOPEMa O IIOIIAAN
OOKOBOI TIOBEPXHOCTH YCEUEHHOMN

https://m.edsoo.ru/5603e30b

MTAPAMU/IBI
55 KonTtponsHas pabora o Teme bubmmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
56 [TorsTHe 00 00BEME bubnmorexa [TOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuUIBI bubmmorexa TTOK
https://m.edsoo.ru/235171b3
58 O06BEM TUpaMuUIBI bubmmorexa TOK
https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuUIBI bubmorexa HOK
https://m.edsoo.ru/79¢10312
N bu6moreka [IOK
60 OObEM nupavH b https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa LOK
https://m.eds00.ru/79853608
62 O06BEM TTPU3MBI bubmmotera [TOK
https://m.edsoo.ru/1e053890
63 O06BEM TTPU3MBI bubmmorexa LOK
https://m.edsoo.ru/482d3f51
64 KonTposbHas pabota no Teme bubnuoreka [JOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpEHHE, 0000IIIEHIE
P ! . bubnunoreka [JOK
65 CcHUCTeMaTHu3alys 3HaHUH.

[Toctpoenue ceueHuit B

https://m.edsoo.ru/098bedad




MHOT'OI'paHHUKC

66

[ToBTOpEeHue, 06061IEHNE
CUCTEMaTU3alMs 3HAHUHN.
Beruncienue paccTosHuN: MEXIY
JBYMS TOYKaMH, OT TOYKHU 10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
ME¥Ky CKpEINBAOIIUMHUCS
MPSIMBIMU

bu6mmoreka [{OK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposIbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIns 3HaHWH.
Brrunciienue yrioB: MexXIy
CKPEILMBAIOIIUMHUCS TPSIMBIMH,
MEXIY MPSMON U TJIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YIJI0B MEXKIY
IUIOCKOCTSIMU

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue op
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: eHTp, paamnyc,

1 HaMETp; TJI0IIAIb HOBEPXHOCTH 1 bubmmorexa [TOK
AMANETP; THOTHAAR HOBEp https://m.edso0.ru/0341bc2b
cdepbl
BsaumHoe pacnonoxenue chepsl

) M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha | bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM | bubnuoreka [JOK
MIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 0OOpa3yromas u | bubnuoreka [JOK
OCh; IIJIOIab OOKOBOM M MOJHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha

6 mockocTyu. Pa3zséprka nununapa. | bubnuoreka [IOK

CeueHus nMIMHIpA
(TIIOCKOCTHIO, MapalIeIbHON W

https://m.edsoo.ru/016e25eb




NEPIEHIUKYIIAPHON OCU
LHUAJTUHPA)

Konnueckas noBEpXHOCTB,
o0pa3yrIne KOHUIeCKOU

bu6mmoreka [{OK

7
IIOBEPXHOCTH, OCh U BEpIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

bubmmoreka [{OK
8 o0pa3syroias 1 0Ch; MJIOIMIA b
. . https://m.edso00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTH
VceuéHHBIN KOHYC: 00pa3yIoline
Y pasyio bu6moreka [IOK
9 Y BBICOTA; OCHOBaHMS U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N3obpaxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajyieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBII

2 okoJio chepsl; cepa, BnucaHHAS bubnuoreka [JOK
B MHOTOT'PaHHUK WUJIU B TEJIO https://m.edsoo.ru/0b136158
BpallEHUs

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK

CBOIicTBa 00BEMOB TEII

https://m.edsoo.ru/26a03fb7




bubmuoreka [IOK

14 O06bEM IUIMHAPA, KOHYCa
https://m.edsoo.ru/5513d87b
b K
15 OO0BEM 1apa U TIoIma s chepsl nommorexa O
https://m.edsoo.ru/d189bde2
[TogoGHBIE TeNIa B TPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bubnuorexa [JOK
IIJIOIIAIIMH ITOBEPXHOCTEH, https://m.edsoo.ru/810cf1leb
00bEMaMu OJTIOOHBIX TEI
KontponsHas pabota no temam
" "on bubnuotexa [JOK

17 Tena Bpamenns" u "O6beMbl

" https://m.edsoo.ru/4a33a8ab
TeN

13 BexTop Ha miockocTy U B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue 1 BhIYUTaHHUE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

bub OK

20 YMHOXKEHHE BEKTOpa Ha YUCIIO nomoreka Il

https://m.edsoo.ru/dee379eb
Pa3znoxxenue BexkTopa 1o Tpém
bu6mmoreka [JOK
21 HEKOMILIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenunena
Pewrenue 3aaau, cBA3aHHBIX C
. . bubmuoreka [JOK
22 MPUMEHECHHUEM TTPaBUJI JEHCTBUI
https://m.edsoo.ru/5a827900
C BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
PA P A bubmuoreka [JOK
23 IIpY PELIEHUHU T€OMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30




IIpssMoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.

bu6mmoreka [{OK

24 Koopaunats! BekTopa.
. https://m.edsoo.ru/48db7058
[Ipocreitmme 3axauu B
KOOpAMHATAX
VYTroJs1 MeXK Iy BEKTOpPAMH.
bubmmoreka [{OK
25 CkansipHO€ MpOU3BEICHNE
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mexay bu6mmoreka [IOK
MIPSIMBIMU U INIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
KounTponbHas pabota no teme
" bubnuorexa [JOK
27 BexTopsl 1 KOOpIMHATEI B
" https://m.edsoo.ru/77c22fcS
MPOCTPAHCTBE
[ToBTOpEeHuEe, 0600IICHNE 1
)3 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
29 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IIIAHUMETPUU
[ToBTOpEeHUE, 0000IICHNE 1
30 cHUCTeMaTH3alys 3HaHWi. 3a1auun bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
penieHus
31 [ToBTOpEHue, 0600ImEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH. 3az[aq1/1

https://m.edsoo.ru/4dffda97




IUIAHUMETPUU U METOJIbI UX
peleHus

[ToBTOpEHUE, 0000IICHNE U

1 cuCTEeMaTu3alus 3HaHUMN. | bubnuorexa [JOK
OcHoBHBIE (HUTYPHI, AKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPUU
33 Hrorosas koHTposbHas paboTa 1 bubmmorexa [TOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://math-ege.sdamgia.ru/



HOACHUTEJIBHASA 3AIIMCKA K PA3AEJNY «BEPOATHOCTDb U
CTATUCTUKA. BA3OBBII YPOBEHb».

PaGouas mporpamma y4yeOHOTO Kypca «BeposSTHOCTh W CTaTHCTHUKA»
6a3zoBoro ypoBHs st ooyuaromuxcest 10 —11 kimaccoB pa3paboraHa Ha OCHOBE
denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero o0pa3oBaHusi, € YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHMIA,
NPEIBSIBISIEMBIX K MaTEMaTHUECKOMY 00pa30BaHMIO, U TPAAUIIMNA POCCHUICKOTO
oOpa3oBanus. Peanuzanus mporpaMmbl 00€CTIEUUBACT OBJIAJICHUE KIIOYCBBIMU
KOMIIETECHIIUSMHU, COCTABIISIONIMMH OCHOBY JIJISl CAMOPA3BUTHSI I HETIPEPHIBHOTO
o0pa3oBaHMs, IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO "
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJAFOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHsiii Kypc «BeposTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS
POJIOJIKEHUEM U PA3BUTHEM OJIHOMMEHHOTO yueOHOTo Kypca 6a30BOro ypoBHs
ocHOBHOM mikoiibl. Kypc mpenHasHaueH st GOpMUPOBaHUS Y OOyYarOMIMXCS
CTATUCTUYECKOW KYJIbTYpbl M TNOHUMAHHS POJU TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YYCHHS CIIYyYalHBIX COOBITHH, BEIHYUH
u nporieccoB. [Ipu uzydenun kypca ooboramaroTcsi peacTaBICHUs yJaluXxcs o
METoAax MCCIEAOBaHUA W3MEHYMBOIO MHpA, PA3BUBACTCS MOHHMAaHUE
3HAYMMOCTH H  OOIIMHOCTH MaTeMaTHYECKUX METOJOB TO3HAHUS  Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue Kypca HANpaBI€HO HAa 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX
OpyU HM3YYEHUM Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE MPEICTABICHUN O
CIIy4YalHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMU Ha BaXKHBIX NpPHUMEpPAX,
CIO’KETBI KOTOPBIX MOYEPIHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» CPeAHEN IIKOJIbl HA 0a30BOM YPOBHE BBIJECIECHBI
CJIEYIONINE OCHOBHBIE cojiepkaTenbHble JTUHUU: «ClydailHble COOBITHS U
BEPOSITHOCTIY, «CIydailHble BETUYMHBI U 3aKOH OOJBIIIUX YHCEI.

BaxHyro wyacth Kypca 3aHHMaeT M3YYEHHE TE€OMETPHUYECKOTO H
OMHOMMANILHOTO pacHpeNefieHui ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJIOraMM — TOKAa3aTEIbHBIM U HOPMaJIbHBIM PACIPEACICHHUSIMH.

Conepxanne muaun «CiydailHbie COOBITHSI W BEPOSITHOCTH» CIYKUT
OCHOBOM i1 (POPMUPOBAHUS MPEJICTABICHUN O pacrpeeeHuu BepOsSTHOCTEN
MEXK]ly 3HAUCHUSIMU CITyYalHBIX BEJIUYMH, a TAKXKE 3Ta JIMHUS HEOOXOIMMa Kak



0a3za Uil U3y4eHHs 3aKOHa OOJBIIMX YHcel — (PyHIaMEHTaJIbHOTO 3aKOHA,
JCHUCTBYIOIIETO B TMPUPOJIE U OOIIECTBE M HWMEIOIIETO MAaTeMaTUYECKYIO
dopmanuzamnmro. CaM 3aK0H OOIBIIMX YHCEIT MPEIaraeTcsi B 03HAKOMHUTEIILHON
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMau3mMa.

Tembl, CBs3aHHBIE C HEMPEPHIBHBIMU  CIIyYalHBIMHA  BEJIIMYMHAMH,
aKICHTUPYIOT BHUMAaHHUE IIKOJILHUKOB HAa ONWCAHWM W HM3YYEHUHU CIydalHBIX
SIBJICHUH C TIOMOIIbIO HEMPEPBIBHBIX QyHKIMH. OCHOBHOE BHUMAHHE YIEISACTCS
MOKAa3aTeJIbHOMY U HOPMAJIBHOMY pacIpeIesICHUsIM, TIPH 3TOM TIPEAIoIaraeTcs
03HAKOMUTEIBLHOE H3ydYeHHWE MaTepuajia 0e3 JOKa3aTeIbCTB MPHUMCHSIECMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3ydenune kypca «BeposiTHOCTp M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | yac B HENENI B TEUEHUE KaXXJI0ro roja oOyueHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabnmui u guarpamMm. CpegHee
apupMeTHIecKoe, MeJuaHa, HauOoJblllee U HAaUMEHbIIEE 3HAUYCHUS, pa3Mmax,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CnyyaiiHple  SKCIIEPUMEHTHI  (OMBITBI) UM CIIy4ailHbIE  COOBITHS.
DneMeHTapHble COOBITHS (MCXOJbI). BeposTHOCTh CIydalHOrO COOBITHS.
bmuzocth 4YacToThl W BEpOATHOCTH cOOBbITHM. CrhydallHbIe OIBITBI  C
PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSMU. BeposiTHOCTH COOBITUI B
OTBITaX C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Oneparuu HaJl COOBITHUSAMU: nepeceyeHue, o0beIUHEHHE,
IPOTUBOMNOJIOKHBIE CcOoObITUS. Jlmarpammel Oinepa. Popmynia CIOXKEHUs
BEPOSATHOCTEN.

YcioBHAs BEPOATHOCTh. Y MHOKEHHE BEPOATHOCTEU. JlepeBO CiydyaiHOTO
skcriepuMenTa. @opmyria MogHOM BeposTHOCTU. HezaBucumbie COOBITHS.

KomOunaropuoe mpaBuio ymHoxeHus. IlepecranoBku u (daxTopua.
UYucno coueranuit. Tpeyronsuuk Ilackans. ®opmyna 6mHOMa HeloTOHA.

bunapHbIii  CciydailHBI ONBIT (MCHBITAHWE), YCIEX MW Heyjaaya.
He3aBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 1O TEPBOTO
ycnexa. Cepus HE3aBUCUMBIX HCTIBITaHUN bepHysuiu.

CnyuaiiHass BenuuuHa. Pacrnpenenenue BeposiTHOcTe. [Iuarpamma
pactipenenenus. [IpuMepsl pacnpeneneHuii, B TOM 4YHCIIE, T€OMETPUUYECKOE U
OMHOMHMAIIEHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKU CIYYaWHBIX BEJIMYMH: MaTEMaTHUYECKOE
OXXHUJAHHUE, OUCIEPCUS U CTaHAApPTHOE OTKIOHEHHWE. [Ipumepsl nmprumeHeHus
MAaTEMaTHYECKOr0 0XKUJIAaHUS, B TOM YUCJIE B 3aJa4ax U3 MOBCEIHEBHOM KU3HU.
Marematnueckoe 0XKUJIaHUE OuHapHOU CIIy4anHOH BEJINYUHBI.
MaremMaTH4eCKOE OXHUJIAHWE CYMMBI CIIYYallHBIX BEIWYMH. Marematudeckoe
OKHMJIAaHUE U AUCIEPCHUSI TEOMETPUUYECKOr0o U OMHOMHAIIBHOTO pPacpe/IeICHUM.

3aKkoH OOJIBIIMX YHCENl W €ro pojib B HayKe, MPUPOJC M OOIIECTBE.
Bb1600pouHbIit METO UCCIEAOBAaHUM.



IIpumMepsl HeNpepbIBHBIX Clly4alHbIX BelWduH. [loHATHME O IUIOTHOCTH
pacupeneneHus. 3agadyd, IPUBOLAIIME K HOPMAJIbHOMY DPACIPEAECICHUIO.
IToHATHE O HOPMAJIIBHOM PaCIpPEICIICHUU.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO T'PAXKAAHCKOM MMO3UIMU  OOydYaromierocs Kak
AKTUBHOTO UM OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBa, MPEICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TMPOIEAYp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, OMpPOCHl W TIp.),
YMEHUEM B3aUMOJIEHCTBOBATh C COMAIIBHBIMU UMHCTUTYTaMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBIO ~ POCCHMCKONM  TPaXKIAaHCKOW  UJAECHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUHCKMX MAaTeMaTUKOB U POCCHUUCKOM
MaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO JTHX JIOCTHKEHUH B APYyrux
HayKax, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO TOBEICHHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHUW HayKu H
JESTENbHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOWYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHHEM K MUPY, BKIIOUas ICTETHUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHuH, pacCyXIeHUM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM aClleKTaM pAa3jJW4yHbIX BUJIOB
HCKYCCTBa.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 370poBoro ® 0Oe3omacHOTO o00pas3a KHU3HH, OTBETCTBEHHOTO
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3710pOBOE IMTaHHWE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZY, OCO3HAaHUEM LIEHHOCTH TPYAOJIO0US; NHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0OsieM; OpUEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIaCTU OKPY’KaIOIIEeH Cpelibl, TUIaHUPOBAHUS MOCTYKOB U
OILICHKHU MX BO3MOJKHBIX MOCJEICTBHI Il OKPY>KAIOIIEH Cpeibl.

IlleHHOCTH HAYYHOT' O TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEeMaTHYECKON HaAyKH KaK cepbl YeIOBEYECKON NesATeNIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemMaTHKa» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelticmeusMU, YHUBEPCATIbHbIMU Pe2YIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 00ecneqUsaOm
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXCS (0CB8OEHUE
Memo008  NO3HAHUA  OKpYJcarnwe2o Mupa;, npumeHenue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornueckue AeMcCTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYIIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHATHUIMU,
dbopMyTUpOBaThH ONpEICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH NMPOBOIUMOIO AHAJIN3A;

BOCHPUHHMMATh, (POPMYyIHUpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEHUNH  (mpsAMble W OT  TNPOTHUBHOTO),  BBICTpauMBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJIEHHBIX KDUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ HMHCTPYMEHT
NO3HAHUsA; (POPMYIMPOBATH BONPOCHI, (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBATH UICKOMOEC M JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3HMIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BbEeKTaMH, SBICHUSMH, ITPOIECCAMM;

CaMOCTOSITEILHO  (OPMYIHUpPOBATH OO0OOIMICHWS ¥  BBIBOABI IO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOJICHHS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB i O00OIICHUH;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIJIBUTAThH
MIPEOJIOKEHNS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUITUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMATHU3UPOBATH 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HH(OpMALMIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMYyHuUKamueHwle Oelicmseus, 00ecneqyusarom
chopMuUpoB8aHHOCMb COYUATLHBIX HABLIKOE 00VUAIOUUXCHL.
Oo0wmenue:

BOCIPUHMMATh U (GOPMYJIUPOBATh CYXJACHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIENSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, TPOOIEMBbI, pelIaeMol 3a/1auu, BbICKA3bIBAaTh UJIEH, HAIICIICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUSIMU
JIPYrUX YYaCTHUKOB JMajiora, OOHapyXHBaTh pasziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pazHOIIacHs, CBOU
BO3PaKCHMUS;

IOPEICTABIATh  PE3YJNbTATHl  PEIICHHS  3a7a4d, OSKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4vecTBO:

3)

NMOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHJHOW U
WHJIMBUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajJad; MPUHUMATh
IeJIb COBMECTHOW  JEATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPUBATHCS,
o0CyXaaTh TMpOIECC H Pe3yabpTaT padoThl; 00001IaTh MHEHHS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMMH YJICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIUI MPOIYKT TIO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvle  pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopMupoeaHue CMbIC106bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKO6 JIUYHOCMU .
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, aJITOPUTM PELIEHUS 3a7a4l, BBIOUPATH CIIOCOO PEIICHUs
C y4€TOM HMEWOIIUXCA PpPEecypcoB M  COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM € Y4ETOM HOBOU
uH(pOpMaIH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KakK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, HX
pE3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJISA
polecca U pe3ysibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7la4yd, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB,  JIAHHBIX, HANJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WIN HENOCTUKEHHUS PE3yJIbTaTOB JIESTEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

Yurtath ¥ CTPOUTH TAOIHIIBI U JUATPAMMBI.

OnepupoBaTh TMOHATUAMH: CpeaHEe apU(PMETHUYECKOe, MEIHaHa,
HauOoJbIIIee, HANMEHbIIIEE 3HAUCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHSMH: CIyYalHBINA SKCIEPUMEHT (OIBIT) U CIIy4alHOE
coObITHE, dJIEMEHTApHOE COOBITHE (PTIEMEHTAPHBIN MCXOM) CIy4alHOTO OTbBITA;
HaXOJUTh BEPOSITHOCTH B OINbITaX C PAaBHOBO3MOYKHBIMHU CIIy4YalHBIMU
COOBITUAMH, HAXOJUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUM B HM3YyUEHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TEpecedeHHe U OObEIUHEHUE
JAaHHBIX  COOBITUN, COOBITHE, TPOTUBOIOJIOXKHOE JIAHHOMY COOBITHIO;
MOJIb30BAThCSl AUarpaMMaMu Oisiepa U (HOpPMYIION CIIOKEHHUS BEPOSITHOCTEH
MIpU PEIICHUU 3a/1au.

OnepupoBaTh MOHATUSIMHU:  YCJIOBHAs BEpPOSTHOCTb, HE3aBUCHUMBIC
COOBITHS; HAXOJUTh BEPOSATHOCTH C TOMOUIBIO TMpaBWJia YMHOXEHUS, C
MOMOIIBIO JIEPEBA CIIYYATHOTO OMBITA.

[TpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUU 3a/1au.



OnepupoBaTh NOHATHSIMU: UCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
UCIIBITAHHUM, YCIIEX W HeyJlaya; HaxOJUThb BEPOSTHOCTH COOBITHMH B CEpHUH
HE3aBUCHUMBIX MCIBITAHUN [0 M[EPBOIO0 YyCIexXa; HaxXxOAUTh BEPOATHOCTH
cOOBITHI B cepuu UCTIbITAaHUI bepHyu.

OnepupoBaTh MOHATHSAMU: CJIy4dailHas BEJIIMYMHA, pPaCIpEAcIIcHUE
BEPOATHOCTEH, JUarpaMMa paclpeaeaeHus.

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW  CIydyalHOW  BEJIMYHMHBI  TIO
pacnpeieNICHUIO WU C TOMOIIBIO TUarpaMM.

OnepupoBaTh TMOHSATHEM MaTEMAaTUYECKOTO OXHUAAHUS, MPUBOJAUTH
IPUMEPHI, KaK TPUMEHSIECTCS MaTEMaTHYECKOE OXKUAHUE CIIyYalHON BEJIMUUHBI
HaXOAUTh MaTEMaTUUYECKOE OXKUAAHHUE 110 JAHHOMY pacipeieICHUIO.

Nmeth nipesicTaBiieHne 0 3aKOHE OOJIBIIUX YUCE.

Nmets nipesicTaBieHrne 0 HOPMAJIBHOM PacTpeICICHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne n/m P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypchl
| [IpencraBneHue JaHHBIX U ONHUCATEIIBHAS 4 bubnuorexa [JOK
CTaTHCTHKA https://m.edsoo.ru/e0b7bO0f1
CrrydaiiHBIC OTIBITHI M CITydaliHbIC COOBITHS,
i i Bu6morexa LIOK
2 OIIBITBI C PABHOBO3MO>KHBIMU 3 1
https://m.edsoo.ru/e0b7bO0f1
3JIEeMEHTapPHBIMH UCXOIaMH
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTh, ACPEBO
. . bu6moreka [IOK
4 CITy4aitHOTO OTbITa, (hOPMYIIa MOJTHOM 6
. https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6 OK
5 DeMeHThl KOMOWHATOPUKH 4 nommorexa L
https://m.edsoo.ru/e0b7b0f1
. bubmuoreka [JOK
6 Cepun nocie0BaTeIbHbIX UCITBITAHUN 3 1
https://m.edsoo.ru/eQb7b0f 1
7 CnyuJaitHple BeJIMYMHBI U PacIpeacICHUs 6 bubmorexa HOK
yi pactipea https://m.edsoo.ru/eQb7b0f 1
b K
8 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 5 2 nGmroTexa O
https://m.edsoo.ru/eQb7b0f 1
OBIIEE KOJIMYECTBO YACOB I10 34 2 2




[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| MaremaTuyecKoe 0KUAaHUE CITy4aliHON 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbe5dcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnuotexa [JOK
CIIy4ailHOM BEJTUYHHBI https://m.edsoo.ru/5fbeSdcl
3 3akoH OOJIBIINX YHCET 3 1 bubmorexa OK
https://m.edsoo.ru/5fbe5dcl
4 HenpepbiBHBIE CiTydaliHbIE BETMYHHBI ’ bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
5 H 2 1
OPMAJIBHOE pactipeAeiieri https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHUE, 0600IICHNE 1 19 ) bubnuoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThl
pecypchl
| [IpencraBnenue naHHBIX C | bubnuorexa [JOK
TTOMOTIIBIO TAOJIUII U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HanOoJbIee 1
bu6mmoreka [JOK
2 HaWMEHbIIIEEe 3HAUYCHU, pa3Max, 1
https://m.edsoo.ru/dd00738d
JCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
bu6mmoreka [JOK
3 HaWMEHbIIIEEe 3HAUYCHUS, pa3Max, 1
https://m.edso0.ru/98645f6¢
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeJraHa, HauOoJbllee u
bubmuoreka [JOK
4 HavMEHbIIIee 3HAUYCHUS, pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JCTIepCHsl, CTAaHIaPTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTBI
N bubmuoreka [JOK
5 (OTBITHI) U CIy4alHbIE COOBITHS. 1

aﬂeMeHTapHLIe COOBITHS

https://m.edsoo.ru/347¢1b78




(ucxompr)

BeposTHOCTB CitydaitHOTO
coObITHsI. BeposiTHOCTH COOBITHI

bu6mmoreka [IOK

6 B OIIBITaX C paBHOBO3MOXHBIMU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITHSIMH

7 BeposTHOCTE CitydaitHOTO bubnuorexa [JOK
coobiTus. [IpakTuueckas padota https://m.edsoo.ru/5Se8fa94a
Omneparuu HaJl COOBITHSMU:

g nepeceyeHune, 00beTMHEHNE bubnuoreka [JOK
COOBITHH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coOpIThs. [lnarpamMmmel Diiniepa
Omneparuu HaJ, COOBITHSMU:

9 nepeceveHue, o0beJMHEHNE bubnuoreka [IOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coOpITus. JlnarpamMmmel Ditniepa

10 dopmysia CIOKEHUS bubnuoreka [IOK
BEPOSITHOCTEH https://m.edsoo.ru/3057365d
VYcnoBHas BEpOSTHOCTb.

1 YMHOXEHHE BEPOSITHOCTEH. bubnuoreka [JOK
JepeBo ciydaitHOTO https://m.edsoo.ru/9a408d25
JKCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.

12 YMHOXEHUE BEPOSITHOCTEH. bubnuoreka [JOK
JlepeBo cirydaiiHOTO https://m.edsoo.ru/ble76d3a
JKCIIEpUMEHTA

13 YcnoBHas BEPOSATHOCTD. bubmmorexa LIOK

https://m.edsoo.ru/47fb6b11




YMHOKEHUE BEPOATHOCTEM.
epeBo citydaitHOTO

JKCIIEPUMEHTA
. bubnuorexa [JOK
14 @opMmyiia IOJHON BEPOATHOCTH
https://m.edsoo.ru/15941bec
. bubnuorexa [JOK
15 ®dopmyia MoJHOM BEPOATHOCTH
https://m.edsoo.ru/a9ec13c8
16 dopMyiia MOJIHON BEPOATHOCTH. bubnuorexa [JOK
HezaBucumsie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KontponbHas padoTa bubmorexa OK
https://m.edsoo.ru/29dc6cb9
13 KomOunaTtopHoe npasuiio bubnuoreka [JOK
YMHOXXEHUA https://m.edsoo.ru/2270cf70
19 [lepecranoBku U (hakTopua bubmorexa OK
https://m.edsoo.ru/d58ce6d1
bu6moreka [IOK
20 4 e i
HEo CoteTatT https://m. edsoo.ru/7904dfb0
o1 Tpeyronbnuk [Tackans. bubnuoreka [JOK
®dopmyna 6uHoma HeroToHa https://m.edsoo.ru/fa47998f
bunapHblii cirydaliHbIN OTIBIT
WCIIBITAHUE), YCIIEX U HEeyJaua.
( )y YA bubmuoreka [JOK
22 HesaBucumblie ucnpiTanusl.
. https://m.edsoo.ru/2e112368
Cepust HE3aBUCUMBIX UCIIBITAHUN
JI0 TIEPBOTO ycIexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnuoreka [IOK

bepnymin

https://m.edsoo.ru/e9572a68




Cepust HE3aBUCUMBIX
ucnbiTanuid. [IpakTnyueckas

bu6mmoreka [IOK

24
paboTa C HCII0JIb30BaHUEM https://m.edsoo.ru/f4al5al4
AIEKTPOHHBIX TAOJIHII
25 CnyyaitHas BenMyuHA bubnmorexa [HOK
https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BeposTHOCTEN. bubnuorexa [JOK
Jwnarpamma pacnpeneneHus https://m.edsoo.ru/6dc7{f39
7 CymMa 1 nmpou3BeieHre bubnuotexa [JOK
CIIy4ailHbIX BEJIMYUH https://m.edsoo.ru/51b7ed5f
)3 CymMa 1 npou3BeieHre bubnuorexa [JOK
CIIy4ailHbIX BEJIMYNH https://m.edsoo.ru/c2757¢cc3
ITpumeps!l pacrpeacacHui, B TOM
PHMEPb pactipen bu6moreka [IOK
29 YUCIIE TEOMETPUUYECKOE U
https://m.edsoo0.ru/91e08061
OMHOMUATbHOE
ITpumeps!l pacrpeacacHui, B TOM
PHMEPb pactipen bu6mmoreka [JOK
30 YHUCIIE TEOMETPUUYECKOE U
https://m.edsoo.ru/SafffO5f
OMHOMHAIBHOE
31 [ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/0f4d3cd7
0 [ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
cUCTEMAaTU3alMs 3SHAHUN https://m.edsoo.ru/e01a3dc4
bub OK
33 Hroropas koHTpoJIbHAs paboTa nomoreka L{
https://m.edsoo.ru/a985ae79
34 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/1ddcaSe0
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
n/n Tewa ypoka Bcero Konrpoabubie | - Hpakrireckue H3yYeHHUsi | oOpa3oBaTeIbHbIE
padoTbI padoTsI pecypest
[ToBTOpenue, o6o0IICHNE,
CHUCTEeMaTU3als 3HaHHM.

| CrnydaiiHbIe OIIBITHI U 1 bubnuoreka [JOK
BEPOSATHOCTH CIIy4alHBIX https://m.edsoo.ru/430d330a
coopIThii. Cepun HE3aBUCUMBIX
HCTIBITAaHUI
[ToBTOpeHue, 0600IICHNE,
cUcTeMaTu3aIys 3HaHUH.

) Ciny4aliHble OTBITHI U | bubnuoreka [IOK
BEPOSITHOCTH CIy4alHbBIX https://m.edsoo.ru/a573a292
coObITuii. Ceprn HE3aBUCUMBIX
WCIIBITAHUN
[ToBTOpEeHUE, 0600IICHNE,
cUCTEeMaTU3alus 3HAaHUM.

3 Crny4aiiHble ONBITBI U | bubnuorexa [IOK
BEPOSATHOCTH CIIy4alHBIX https://m.edsoo.ru/07a5e861
coObITHil. Cepuu HE3aBUCHUMBIX
WCTIBITAHUN
[ToBTOpeHnue, 06061IeHNE,

4 cucTeMaTu3alus 3HaHu. 1 bubmorexa [IOK

CrydaiiHble OTIBITHI U

https://m.edsoo.ru/32bc29bf




BEPOSATHOCTH CIIy4alHBIX
coObrTHii. Cepuu HE3aBUCHUMBIX

HUCTIBITAHU
[Ipumepsl npuMeHeHU
bu6mmoreka [{OK
5 MAaTEeMaTHYeCKOTO OXKUIAHUS
https://m.edsoo.ru/ea27084d
(cTpaxoBaHnue, JoTepes)

6 MaremaTrHiecKoe OXKHUJIaHUE bubmmoreka [{OK
CYMMBI CITy4aliHbIX BEJIMYHH https://m.edsoo.ru/Oadefe9e
MaremMmatudeckoe OXKUJaHNUE

bu6moreka [IOK
7 F€OMETPUYECKOTO 1
N https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOTO paclpeaeIeHH
MaremMmatudeckoe OXKUJaHNUE
bu6moreka [IOK
8 reOMETPUUYECKOTO U
. https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOTO paclpeaeIeHH

9 Jucnepcus u cTaHAapTHOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67{76

10 Jucnepcus U cTaHaapTHOE bubnuorexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jlucniepcuu reOMETpUYECKOro 1 bubnuoreka [JOK
OMHOMHAIBHOTO PaCIIPECIICHUS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas pabora ¢

bubmuoreka [JOK
12 HCIIOJIb30BAHUEM SJIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
TaOJINILL
3aKOH OOJBIINX YHCEN.
N bubmuoreka [JOK
13 Br160opouHslii MeTOA

HCCIIENOBAaHUN

https://m.edsoo.ru/94ddc34a




3aKkoH OOJBIIUX YUCEIL.

. bubnuoteka [JOK
14 Br160opounslii MeTox
. https://m.edsoo.ru/cf23b369
HCCIICIOBAHUMN
[IpakTuyeckas pabora c
bu6mmoreka [{OK
15 HCII0JIb30BAHUEM JIEKTPOHHBIX
https://m.edsoo.ru/6¢cldl1a6
TaOJIHI]
b K
16 Hrorosas koHTposbHas paboTa nommorexa 110
https://m.edsoo.ru/7e379f8f
[TpuMeps! HETPEPBHIBHBIX
CITydaHBIX BeaTnInH. OYHKINS
i - bu6moreka [IOK
17 IUIOTHOCTH PACTIPECTICHUS.
https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipenenenue u
€ro CBOMCTBaA
[Tpumepsl HEMPEPHIBHBIX
CIIYYalHBIX BeTNYUH. OYHKINS
i i bu6moreka [IOK
18 IUIOTHOCTHU paclpeieTICHuUs.
https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBa
3agauu, IPUBOJIAILINE K
19 HOPMAJIbBHOMY pacIpeeieHUIO. bubnuoreka [JOK
@yHKIUSA MJIOTHOCTUA U CBOMCTBA https://m.edsoo.ru/97¢19£59
HOPMAJIBHOTO pacipeiesieHus
[IpakTrueckas paboTa c
bubmuoreka [JOK
20 HCTOJIb30BAHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0IUIL
)1 [ToBTOpEHue, 06001meHne U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/72953f4c




OnucarenpHas CTaTUCTHKA

22

[ToBTOpEHUEe, 0000MIICHNE U
cucTeMaTu3anys 3HaHuH.
OmnucarenbHas CTaTUCTAKA

bu6mmoreka [{OK
https://m.edsoo.ru/b699ad0c

23

[ToBTOpEHUEe, 0000MIICHNE U
cucTeMaru3arys 3HaHUH. OTbITHI
C PaBHOBO3MOKHBIMH
AJIeMEHTapPHBIMH COOBITUSIMU

bu6mmoreka [{OK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpEeHuUEe, 0600IICHNE 1
cucreMaru3anusa 3HaHuH. OTIBITEI
C PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMH COOBITUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMAaTu3alysI 3HaHUH.
Brrunciienue BepoaTHOCTER
COOBITHH C IPUMEHEHUEM
dhopmyn u rpaduUecKrX METOI0B
(koopauHaTHas IpsMasi, 1epeBo,
auarpaMma Jusepa)

bu6moreka [IOK
https://m.edso00.ru/272910f5

26

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIlHs 3HAHUM.
Brruuciienue BeposiTHOCTEH
COOBITUH C IPUMEHEHHEM
¢dbopmyn u rpaduIECcKIX METOJIOB
(koopaMHAaTHas TpsiMasi, 1EPeBO,
nuarpamma Jiepa)

bubmuoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHue, 06001IeHNE U

bu6mmoreka [JOK




cUcTeMaTu3alus 3HaHUN.
Brruncnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHHEM
dbopmyi U TpadUIECKIX METOJIOB
(koopaMHaTHas npsMasi, J1EpEBO,
auarpaMma Jumepa)

https://m.edsoo0.ru/59641277

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHW.
Brrunciienue BepoaTHOCTEN

28 COOBITHH C IPUMEHEHHUEM fg{i?;ﬁf:;igﬁiﬂ debed
dhopmyn u rpaduuecKX METOI0B
(KoopaMHATHas TpsiMasi, 1epeBO,
auarpaMma Jumepa)
[ToBTOpEeHUE, 0600IICHNE 1

29 CHCTEMAaTH3aLIMs 3HAHUIA. bubnuorexa [JOK
Cny4aliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHus
[ToBTOpEeHUE, 0600IICHNE 1

30 CHCTEMAaTH3alLMs 3HAHUIA. bubnuoreka [JOK
Ciny4aliHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneneHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cHUCTeMaTH3als 3HaHUM. bubmuoreka [JOK
Marematnueckoe OXugaHue https://m.edsoo.ru/aeal298c
CIIy4aiiHOM BEJIUYHUHBI

1 [ToBTOpEHue, 06001mEeHNE U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH.

https://m.edsoo.ru/640a8ebf




Maremaruueckoe 0KUIaHIE
CIIy4aiHOM BEJIMYHHBI

bu6mmoreka [IOK
33 Hrorosas koHTposbHAs paboTa 1 hitps-//m.c dsocI)_.Iru (0£d6d597
34 [ToBTOpEHUEe, 0000MIICHNE U | bubmmoreka [JOK
CHCTeMaTH3aIus 3HaHuH https://m.eds00.ru/5006273¢
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