MHUHHUCTEPCTBO NPOCBELEHUSI POCCUIICKOM ®EJIEPALIAN
MunucrepcTBo oOpa3oBanus u Haykn KpacHomapckoro kpas

Yupasiaenne Oopaszoanuss MO Kymésckuii paiion
MAOY COHI Ne2 um. Tpyoniauna U.T.

YTBEPX/JIEHO

Hupexrop MAOY COIII
Ne2 um. TpyOununa N.T.

Jlykam O.H.
[[Tpukaz Ne ] ot «29» 08
2025 T.

PABOYASA ITPOTPAMMA 11O MATEMATUKE
st ooygaromuxcs 10-11 kimaccos
ba3oBblii ypOBEHb, COCTaBICHA HA OCHOBE

-Padoueii mporpammbr (ID 7209793) ydeOnHoro mpeamMera «Ajareépa u
HAYaJIa MATEeMATHYeCKOr0 aHa/u3a. ba3oBbiil ypOBEeHDY;

-Padoueii mporpammbr (ID 7210510)yuebnoro mpeamera «I'eomerpmus.
ba3oBbIil ypOBEHDbY;

-Paboueii mporpammel (ID 7211143) yuyeOHoro npeamera «BeposiTHOCTb U
CTAaTUCTHKA. ba30BbI yPOBEHDbY.

ct. Kucaskosckas 2025



MHUHUCTEPCTBO MPOCBEIEHUA POCCUICKOM ®EJEPAILIMU
MunucrepcTBo o0pazoBanusi 1 Hayku KpacHoxapckoro kpas
Yupasiaenune Oopaszoanuss MO Kymésckuii paiion
MAQY COLI Ne2 um. Tpyoununa U.T.

YTBEPX/JIEHO

Hupexrop MAOY COIII
Ne2 um. TpyOununa N.T.

Jlykam O.H.
[[Ipukaz Ne ] ot «29» 08
2025 1.

PABOYASA ITPOTPAMMA
(ID 7209793)

yueOHOro npeaMera «AJiredpa u Ha4aJIa MaTeMaTHYECKOr0 aHAJIU3A.
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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmnporpamma  yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTU4eCKOro aHaiu3a» 0a30BOro ypoBHs i oOywaromwuxcs 10 —11
KJIaccoB  pa3paboraHa Ha ocHOBe dDenepaibHOr0  TOCYAAPCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa CpeaHero ooOIero oOpa3oBaHUs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHWI0, U Tpaauluid poccuickoro oOpazoBanus. Peanuzarus
NporpaMMbl  OOCCIICYMBACT  OBJIAJICHUE  KJIIOYCBBIMH  KOMIICTCHITUSMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CAMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTHYHOCTHOTO M TO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJTHUM U3
HanboJiee 3HAYMMBIX B MPOTPAMME CTapIIEeH MIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecneynBaeT HHCTPYMEHTAIbHYIO 0a3y Uil M3yYeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIPYyroil CTOPOHBI, POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIICHUE ydYalluxcs Ha YpOBHE, HEOOXOIWMOM ISl OCBOCHHUSA
KypcoB HMH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecsl OBJIaJEBalOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOU
HAyKH, KOTopas (OpMYIUPYET CBOU JOCTUKEHUSI B MaTeMaTUYECKOH opme.

Kypc anrebpsl n Hayan MareMaTHYECKOrO0 aHAJIW3a 3aKJIA/IbIBAET OCHOBY
JUTSl YCTICIITHOTO OBJNAJICHUSI 3aKOHAMH (PU3UKHU, XUMUU, OMOJIOTUU, TTOHUMAHUS
OCHOBHBIX TEHJEHIIMA DKOHOMHUKH M OOIINECTBEHHOW >KH3HU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCMOJIb30BaTh UX B MOBCEJHEBHOM XU3HU. B ToXe BpeMs oBlaJeHue
a0CTpPaKTHBIMU M JIOTUYECKH CTPOTMMH MATEMATHUYECKUMU KOHCTPYKLIHSIMHU
pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHNE U KOHKPETH3AINIO, a0CTparupoBaHue
U aHaoTHIO, (POpMUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3YUYEHHUs anreOpbl U Havyal MATEMAaTHYECKOTO aHajiu3a B CTapllied NIKoje
yyalivecss TOJy4aloT HOBBIM  ONBIT  pEUIEHUsS MNPUKIAJHBIX  3a7ad4,
CaMOCTOSITEJILHOTO  MOCTPOCHUSI ~ MAaTeMaTHYeCKUX  MOJENedl  pealbHbIX
CUTYyalluil 1 UHTEPIIPETALNH MTOJTYUYECHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpaMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B MpHUPOJE, HAYKE M B HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.



Kypc obnanaer 3HaUUTENbHBIM BOCIUTATEIBHBIM MOTEHI[UATIOM, KOTOPBII
peanusyeTcs Kak 4epe3 yueOHbI MaTrepual, CiocoOCTBYIOMUNA (OPMUPOBAHUIO
HAay4YHOTO MHUPOBO33pPEHHUSI, TaK U 4Yepe3 chernuduKy ydeOHOW NesaTebHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, aAKKYpaTHOCTH, MPOAOJKUTETBHON
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHuss ajreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0YYCHUSI.

Crpyktrypa Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO aHAJIN3a»
BKJIIOUAET CIICAYIOUIME COJEPKATEIbHO-METOIUUECKUE JUHUU: «YHucma u
BBIYHUCIICHUS», «DYyHKIIMH U TpadUuKn», «Y paBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHanmza», «MHOXkecTBa U JOoruka». Bce OCHOBHBbIE
COAEPKATETbHO-METOJAMYECKUE JTUHUM M3Y4YaIOTCAd HA MNPOTSIKEHUM JABYX JIET
oOydeHUs B CTapIlei IIKOJIe, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIIEHHO
HACHIIIAsICh HOBBIMM Te€MaMU U pasjaenamu. JlaHHBIA Kypc SIBISETCSA
WHTETPATHUBHBIM, TOCKOJIBKY OOBEAUHSECT B ceOe cojepKaHUEe HECKOIbKUX
MaTeMaTHYEeCKUX JUCIMIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTHUYeCKU
aHaJiu3, TEOPUsSI MHOXKECTB U Jip. [To Mepe Toro kak ydamiuecs OBJIaJIeBAIOT BCE
Oonee MIMPOKUM MaTeMaTHUYECKUM afmapaToM, y HHUX TIOCIEJ0BaTEeIbHO
dbopMupyeTCst U COBEPUICHCTBYETCS YMEHUE CTPOUTh MaTEMAaTUUYECKYIO0 MOJIEITh
peaNbHON CHUTyalluH, IPUMEHSTh 3HaHUS, MOJy4YeHHBbIE B Kypce «Anrebpa u
Hayaja MaTE€MAaTHYEeCKOTrO aHalih3a», Uil PEIIEHUs  CaMOCTOSATEIbHO
chOpMyIHMPOBAaHHOW MaTEMaTUYECKOW 3ajayd, a 3aTeM HWHTEepPIPETUPOBATDH
MOJIYYEHHBIN PE3YIIbTAT.

ConepxartenbHo-MeTOAMYECKass  JIMHUS  «YUucna W BBIYHCICHUS»
3aBepiaeT (OpPMUPOBAHHWE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTEIBHBIX YUCE,
KOTOpoe OBLJI0 HayaTO B OCHOBHOHM Imikoyie. B crapmeit mikone ocoboe
BHUMAaHHE YAeNIIeTcs (POPMUPOBAHUIO MPOUYHBIX BBIYHCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOIIMX B  ce0s  WMCIONB30BaHHWE  PAa3IMYHBIX  (OpM  3amucH
JNEUCTBUTEIIBHOTO YUCJIA, YMEHUE PALlMOHAJIBHO BBIMOJIHATH ACHCTBHS C HUMH,
nenaTh NPUKUIKY, OLUEHUBATh pe3ynbTaT. OOydaromuecss MONy4yaroT HaBBIKU
NpUONMMKEHHBIX ~ BBIUMCICHHWM,  BBITIOJHCHHS  JACHCTBHM C  YHCIIAMH,
3aMMCaHHBIMA B CTaHAAPTHOW (opme, HCMONb30BaHUA MaTEeMAaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHU.

JInnusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
oOydeHHsI B CTapIiei IIKOJe, MOCKOJBKY B KaXKIOM pasfeie MpOorpaMMbl
MPEAYyCMOTPEHO  PEIIeHHWE  COOTBETCTBYIOIIMX  3anad.  OOyuaroniuecs
OBJIQJICBAIOT PA3JUYHBIMU METOJIaMH PEIICHUSl LEJIbIX, pPaluOHAJbHBIX,
UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTApUPMUUECKUX U TPUTOHOMETPUUECKHUX



YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHUS UCHOJIB3YIOTCS MPH
uccinenoBaHud (GYHKIHUI € MOMOIIBIO MPOU3BOJHON, PEUICHUM MNPUKIATHBIX
3a/lad M 3a7a4 Ha HAXO0XJEHHWE HAWOOJBIIUX KM HAUMEHBIIUX 3HAYCHUU
dbynkuuun. JlaHHas cojaepkaTelibHas JIMHUA BKJIIOYaeT B cels  Takke
dbopmMupoBaHue yMEHUN BBITOJHATH pacdy€Thl 1O Gopmyrnam, mpeoOpa3oBaHuUs
LEJbIX,  palMOHAIbHBIX,  HMPPALMOHAIBHBIX W  TPUTOHOMETPHUYECKUX
BBIpQXKEHUN, a TaKKe BBIPAKECHHUM, COJEpKAIIUX CTENEHW U JIoTapu(MBbI.
brnaromapst uzydenuto anreOpanyeckoro mMarepuaia MPOUCXOJIUT JajbHEnIee
pa3BUTHE aAJNTOPUTMUYECKOTO U  aOCTPAKTHOTO MBINUICHUS  yYalluxcs,
bOpMUPYIOTCS HABBIKK JEYKTUBHBIX PACCYXKJIEHUM, pabOThl C CUMBOJIHHBIMHU
dbopmamu, npecTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIC PABEHCTB
U HepaBeHCTB. AnreOpa npeiaraet 3¢ (HeKTUBHbIC HHCTPYMEHTHI JJIsI PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

ConepxatenbHo-MeToan4ecKkass JuHUS «DyHKIUU U TpaQuKku» TECHO
NEPEIUIeTaeTCAd C JPYTMMU JUHUSIMUA Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3aa€T TIOCIEIOBATEIBHOCTh M3Yy4YEHHUS Marepuayia. M3ydeHHne CTEeneHHOM,
MOKa3aTeIbHOM, JIOTapu(PMUYECKOM W TPUTOHOMETPUYECKMX (YHKIMH, HX
CBOMCTB U TpapuKOB, UCIIOIb30BaHUE (PYHKIMH JJIs1 PEIICHHS 3a7a4 U3 JIPYTUx
y4eOHBIX MPEAMETOB U PEAIbHOM )KM3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECCKUM
aHaJM30M, TaK W C pelIeHWeM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OosbIIOE
BHUMaHUE yjaelseTcs (QOpMHPOBAHUIO YMEHHS BbIpaxaTb (GopMmysIaMu
3aBUCHUMOCTH MEXKIY pA3JUYHBIMUA BEJIMYMHAMH, HCCJIEIOBATh ITOJYYECHHBIE
byHKIMM, CTPOUTH WX Tpaduku. Marepuan 3TOH coAepKATCIBHOW JIMHUU
HalleJICH Ha pPa3BUTUEC YMEHUW W HABBIKOB, I[IO3BOJISIIOIIMX BBIPAXKATh
3aBUCHUMOCTH MEXKY BEIMYMHAMH B Pa3IUYHON (opMe: aHaTUTHYECKOMH,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHNH,
HCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas JuHus «Hadana MaTeMaTH4ECKOro aHajin3ay MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTUYECKHX, TaK W MPUKIIATHBIX
3a/a4, JOCTYNHBIX OOYyYaloIMMCS, Y KOTOPBIX TMOSIBISIETCA BO3MOKHOCTD
HCCIIeSIOBATh W CTPOHMTH TpaduKH (PYHKIHH, ONpEaeisTh WX HAUOOJBIIHE H
HaWMCHBIITNE 3HAYCHHMS, BBRIYUCIATH IUIOMAIU GUTYp U 00BEMBI TE, HAXOIUTh
CKOpPOCTH M YCKOpEeHUs IpoueccoB. [JanHas coaepkaTenapHasi JUHUS OTKPBIBACT
HOBBIE BO3MOYKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJAEIEH pealbHbIX
CUTYyallMii, HAXOXKJACHHS HAWIYYIIErO PELICHUS B MPHUKIAJHBIX, B TOM YHCJE
COLMAIIBHO-3KOHOMHUYECKUX, 3aja4ax. 3HAaKOMCTBO c OCHOBAMU



MaTeMaTHYeCKOTO  aHaju3a  CIIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTEHO-IOTHYECKOT0 U KPEaTUBHOTO MBINIICHUS, ()OPMUPOBAHUIO 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 MaTeMaTUKH W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MaTEeMaTUYECKUE JUCHUIUIMHBI B eauHoe Iejoe. lloaTomy BakHO 1aTh
BO3MOXXHOCTh  IIIKOJIBHUKY TIOHMMAaTh TCOPETUKO-MHOMXKECTBEHHBIN  S3BIK
COBPEMCHHOW MAaTEMaTUKH M HCIIOJIb30BaTh €ro IS BBIPAXKCHUS CBOHUX
MBICJIEH.

B kypce «Anre0Opa u Hauansa MaTeMaTHYeCKOrO aHaIN3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBAHMS, KOTOPBIC IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJICJICH  pCalbHBIX  CHUTYaIlHH,
UCCJIEIOBAaHUs ATUX MOJelel ¢ TMOoMOIbl0 anmapara aiaredpsl U
MaTEMaTUYECKOT0 aHAIM3a U MHTEPIPETAIINH TIOJTyUYEHHBIX pe3yabTaToB. Takue
3a/laHds BIUIETEHbl B KaXAbIH M3 pa3lieJIOB MPOrpaMMbl, IMOCKOJIbKY BECh
MaTepHall Kypca IUPOKO UCTIONb3YyeTCs I pelleHusl MPUKIaIHbIX 3aaa4. [Ipu
pEIICHUH  pealbHbIX  MPAKTUYECKUX  3ajad  ydalluecs  pPa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCA,
UCIIOJIB30BaTh AHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATH MPOOJIEMY.
JesTenbHOCTh TIO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B IpoIlecce M3y4YeHHUs BCEeX TeM Kypca «Anredpa U Havana
MaTEeMaTUYECKOTO aHATH3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miiaHe Ha M3ydeHHE Kypca aireOpbl W Hadal MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heneno B 10 kinacce u 3 yaca
B Heaemto B 11 kmacce, Bcero 3a iBa roaa o0ydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanshabie uncna. OOBIKHOBEHHBIE U JACCATUYHBIE APOOH, MPOIICHTHI,
OECKOHEUHbIE NEpPUOJUYECKHE JpoOu. ApudmeTuyeckue omnepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHUS  YUCJIOBBIX  BBIPAKCHHI.
[Ipumenenue napoOelt M MPOIEHTOB JUIsl PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIEH 3HAHUMN U PEAIbHOW KU3HU.

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

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

ApudmeTndecknii  KOpeHb  HaTypajdbHOW  cTemeHu. JleWcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyc, KOCHMHYC W TaHI€HC YHCIOBOrO aprymMeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeoOpa3zoBanne  TPUTOHOMETPUYECKUX  BbIpakeHuidl.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, peElIEHHE HEPABEHCTBA.
MeTtox HHTEPBAJIOB.

Peuienure nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpuMmeHeHnEe ypaBHEHUH M HEPABEHCTB K PEUICHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 33724 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNM U TPaPUKH

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

O6nacTp onpenesieHus] U MHOKECTBO 3HaueHuM pyHkiuu. Hynu ¢pynkimn.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKIUU.



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

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIMN YKCIIOBOTO apryMEHTAa.

Havana MaTeMaTH4eCKOro aHajIn3a

IlocnenoBaTenbHOCTH, CIOCOOBI  3aJaHus  IIOCJICOBATEILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernyeckas U TeOMETpUYECKas  MPOrpeccud.  beckoHeyHo
yObIBaroias reomerpuueckas nporpeccus. Cymma OeCKOHEUHO YObIBaIOIIEH
reOMETPUUECKON nporpeccur. Popmyiia CIOKHBIX MPOUEHTOB. Vcnonb3oBanue
IPOTPECCUN JJISl PELIEHUS PEATIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

MHoOk€eCcTBO, onepanuu HaJl MHOKeCcTBaMu. J[uarpammsl Ditiiepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O armapara JJisl ONMUMCaHMs peaibHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucia 1 BBIYMCICHUSA

Harypanbhbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HEbIX YUCET.

Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaTbHBIC JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoGpa3zoBanre BBIpaKECHHM, COIEP)KALIUX CTEIEHH C pallMOHAIbHBIM
MIOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIC YPABHEHHS M HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

Cuctembl JMHEWHBIX YypaBHEHUW. Pellenne mnOpuKIagHBIX 3adad ¢
IIOMOIIBIO CUCTEMBI JIMHEVUHBIX YPaBHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3a7ad M3 Pa3judHbIX 00JIacTeli HayKh W peaTbHOU
KU3HU.

DyHKUNH U TPAPUKH



Oyukius. Ilepuoguueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTHU
¢yHkuuu. Makcumymbl 1 MUHUMYMBI GyHKIMHA. Haunbonbiiee 1 HauMeHblee
3HaueHue (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckue QyHKIIMHU, UX CBONCTBA U I'padUKu.

[loka3arenbHas u norapupmMuyeckast PyHKIUHU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB (QYHKOUN A1 pElIeHUs ypaBHEHUH U
JIMHEMHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB (GyHKUMNA ISl MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajIm3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlICHNUs HEPABEHCTB.

[IpousBoanass ¢yukuuu. [eomerpuueckuii u  (QU3MYECKUNA CMBICI
IIPOM3BOIHOM.

[IpousBoanbie  3nemMeHTapHbIX  GyHKUUNA. DOpMynbl  HaXOXKIEHUS
IPOU3BOJIHON CyMMBbI, TPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[TpumeHeHnne Npou3BOIHON K HCCleq0BaHUIO0 GYHKIMNA HA MOHOTOHHOCTD
U 3KcTpeMyMbl. HaxoxnaeHue HanOOJbIIEro M HAaUMEHbBLIEro 3HAYeHMS
(YHKIIMM Ha OTpE3KE.

[IpumeHeHne NpPOU3BOAHOM ISl HAaXOXKACHUS HAWIYUYLIErO PEUICHUS B
OPUKIAJHBIX 3aJadax, I OINPEJENeHHs CKOPOCTH IIPOLEecca, 3aJaHHOIO
dbopmynoit niu rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HbIX.

WNurterpan, ero reomMeTpudecKuid W (PU3MUECKUN CMBICI. Bpraucienue
uHTerpana o popmyne Hetorona—Jleitonuia.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPpaMMbl Y4eOHOTO mpeamera
«MaTremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMU  OOydarlierocs Kak
AKTUBHOTO W OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPEICTaBICHUEM
0 MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TMPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl W TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMH B COOTBETCTBUHM C
X QYHKIMSIMU U Ha3HAYECHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO  POCCHMCKONM  T'paKAaHCKOW  HUJIGHTUYHOCTH,
YBOKEHUS K MPOIJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSIM POCCUHUCKHUX MaTeMaTUKOB M POCCHICKOU
MaTeMaTUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKCHUH B JPYTrHUX
HayKax, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM TPHUMEHEHHEM JOCTIKEHUH HAayKu U
JEATEIBHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIajJa B IIOCTPOCHHUE
YCTOMYHBOTO OYyIIETO.

DCTETUUECKOS BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIECHHUEM K MHUPY, BKIIIOYas SCTETUKY MaTeMaTUUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pelLIeHni, pacCyXICHHM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM  acClleKTaM pAa3JW4yHbIX BUJIOB
HCKYCCTBa.

dusnyeckoe BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTHIO YMEHHUSI TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
HHTEpecax 3JI0pOBOro H 0Oe3omacHOro oOpas3a >KHU3HHU, OTBETCTBEHHOIO



OTHOIIEHUS] K CBOEMY 3/I0POBbIO (30pOBOE MHUTAaHUE, COAJIAHCUPOBAHHBIN
PEXUM 3aHATUNA U OTAbIXA, PETYJsApHas PU3NYECKasi aKTUBHOCTD); (PU3NYECKOTO
COBEPIIEHCTBOBAHUA, npu 3aHSTHIX CHIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  Npo(ecCUOHANBHOW  JIE€SITEbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ MPUIOKEHUSMHU, YMEHHEM COBEpPILAaTh OCO3HAHHBIA BBIOOD
Oynyueid npodeccud M pPearn30BbIBATH COOCTBEHHBIE >KU3HEHHBIC IUIAHBI;
TFOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTH4YEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEH >KM3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEeMaTHYeCKON HANPaBIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO IKOJIOTMYECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOILIECCOB HAa  COCTOSHHE MPUPOJHON U
COLIMAJILHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHUYECKUX
npo0sieM; OpHEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAHUM s
peleHus 3a1a4d B 00JIaCTU OKpYXarolle cpefibl, MIaHUPOBaHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIICICTBUH JIUISI OKPYKAIOILIEH CPEJIbI.

IleHHOCTH HAYYHOrO MO3HAHUS:

c(OpMUPOBAHHOCTHIO MUPOBO33pEHU, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO DAa3BUTUSI HAayKM U OOILIECTBEHHOW NPAaKTHUKH,
IOHUMaHUEM MaTeMaTUYECKON HayKH KakK cpepbl UeI0BEYECKOM 1eATeIbHOCTH,
ATaloB €€ pa3BUTUA M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEMaTHUKU U MAaTEMAaTHUYECKON KYJIbTYypOH KakK CPEACTBOM IO3HAHUSA
MHUpPA; TOTOBHOCTBIO OCYLIECTBIISITh IPOECKTHYKD W  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh NHAUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS IMPOrPaMMBbl yAeOHOTO TIpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAJbHBIMH
NO3HABAMETbHBIMU  OCLCMBUIMY, YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eucCmBUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1) Vuueepcanvnvie noznasamenwvuwvle Oelicmseus, obecneuusarom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCco8 00yYaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYMCanowe2o  Mupd; NpUMeHeHue  J02UYECKUX,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NevcTBUA:

BBISIBIISITh u XapaKTepU30BaTh CYILLIECTBEHHbIE MPU3HAKU
MaTeMaTHYeCKUX OObEKTOB, MOHATUN, OTHOIICHUN MEXAY MOHATUIMU;
dbopMynupoBaTh onpeaeneHus MOHSTH; YCTaHABJIMBATh
CYILIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
U CPaBHEHMSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3;

BOCIPUHHMMATh, (OPMYyIHpPOBaTH U NPEOOPA3OBBIBATH CYKIACHUS:
yTBEpJUTEIbHbIE U OTPUIIATEIbHbIE, €IUHUYHbIE, YACTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISATh ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
OpOoTUBOpeursi B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JE€TYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
NPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKACHUNW  (psIMBIE U OT  MPOTHUBHOIO),  BBICTPAWBATh
apryMeHTaIuIo, MPUBOAUTH IPUMEPBHI u KOHTPIIPUMEPBHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJE€HUS U BBIBOJIBL;

BbIOMpaTh Croco0 pelleHus yd4eOHOH 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIlIeHUs, BbIOMpaTh Haubosee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KDUTEPHUEB).

bas3oBrle uccienoBaTenbCcKue IEUCTBU:

UCIIOJb30BaTh  BOIPOCHl  KAK  HCCIEAOBATEIbCKMM  MHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATh UICKOMOE M JIaHHOE, (HOPMHUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOAUTH  CAaMOCTOATEIIBHO  CIUIAHUPOBAaHHBIM  DKCIEPUMEHT,
UCCJICIOBAHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATEeNbHO  (opmynupoBaTh O000OIIEHUS W BBIBOABI  TIO
pe3yiabTaTaM MPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBAaHUSA, OICHUBATDH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJOB M 00OOIIICHHUI;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKKE BbIJIBUTaTh
MPEIIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabota ¢ undopmanmei:



BBISIBJIATH A€(PUUUTH HHPOPMALUU, JAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a/1a4u;

BbIOMpaTh HMHOOpPMALMI0O W3 HCTOYHUKOB  Pa3IMYHBIX  THIIOB,
AHAJIM3UPOBATb, CUCTEMATU3UPOBATH 17§ UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpUpOBaTh HH(MOpMaLUIO, MPEACTABIAThL €€ B Ppa3IMYHBIX
dopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAAEKHOCTh  MHPOPMALMU MO  CAMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

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

BOCIPUHMMAaTh W (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IEJISIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIPA)KaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHHS TI0 XOAY PEIICHHS 3a/lauyd, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yJIbTaT;

B XoJe OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMoun
TEMBI, TTPOOJIEMBI, pelIaeMOi 3a/1auu, BhICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TOMCK PCIICHHS; COIMOCTABIISITH CBOU CYXKICHHUS C CYXICHHSIMHU
JAPYTHX YYaCTHUKOB JIMAJiora, OOHApY)KMBaTh pa3lIMYUe W CXOJICTBO
NO3UIUH; B KOPpPeKTHOU ¢dopme (HOpMyIHpOBaTh Pa3HOIIACHS, CBOU
BO3PaKCHMS;

IPEJCTaBIATh  PE3YNbTaThl  PEIICHHUS  3aJa4d, OKCIICPUMCHTA,
UCCJIEIOBAHUS, TIPOCKTa; CaMOCTOSTEIBHO  BbIOMpaTh  (popmar
BBICTYIUICHUS ¢ Y4&TOM 3ajad Ipe3cHTallMd W  OCOOCHHOCTCH
ayJIUTOPHH.

CoTpyIHUYECTBO:

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHANBUAYaTBbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOM  JEATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3ALMIO
COBMECTHOU pPabOThl, paclpeneyiiaTb BUAbI padOT, JOrOBAPUBATHCA,
o0CcyXaaTh TpOIECC H pe3yabrar paboThl; 0000maTh MHCHUS
HECKOJIbKHX JIFOICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboTel (00CyX)aeHUs, OOMEH
MHEHHUH, «MO3TOBBIE IITYPMbI» W WHBIE); BBINOJHATH CBOK YaCTh
paboThl M KOOPJAMHUPOBATH CBOMU JCHCTBUS C JPYrUMHU UJICHAMH



3)

KOMaH/Ibl; OLEHMUBATh Kaue€CTBO CBOET0 BKJAJa B OOLIMH HPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBHS.
Vuueepcanvnvie  pecynamuenwvie  Oeiicmeus,  obecneuugarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanus:

COCTaBIIATh IUJIaH, QITOPUTM pELIEHUs 3aJaud, BBIOMpPATh CroOco0

pelieHusi ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOIA
uH(pOpMaIIIH.

CaMOKOHTPOJIb:

BJIAJIETh HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HAHUs
COBEpILIAEMBIX  JIEUCTBUM W  MBICIUTEIBHBIX  MPOILECCOB, UX
pE3yNbTAaTOB; BJIAAETh CIOCOOAMHU 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, HAWJICHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa IIEJIM U YCIOBHUSM, OOBSICHSTH
IPUYHMHBI JOCTUKEHUS WU HEJOCTUKEHUS PE3YIBTATOB AEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne ydeOHOro Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHaJgu3a» Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs TOJDKHO OOeCIeunBaTh
JTOCTH)KCHHE CIICIYIOIINX MPEAMETHBIX 00pa30BaTEIIBHBIX PE3yIbTaTOB:

10 KITIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHAMHU: PAIMOHATBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BemonuaTte  apudmMernueckue  omepanuu ¢ PalMOHATBHBIMH U
JEHCTBUTEIHHBIMH YHCIIAMHU.

BemmonHaTh  mpUOMMKEHHBIE — BBIYHMCICHUS,  HWCIOJIB3YSd  IIPaBHIIA
OKPYTJICHHUS, IeTIaTh MPUKUAKY U OIEHKY PE3YJIbTaTa BHIYUCICHHIM.



OnepupoBaTh MOHITHAMU: CTETICHBb C IEJIBIM ITOKa3aTelieM; CTaHaapTHas
¢opma 3amucu JACWCTBUTENHHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHU;
WCITIOJIB30BaTh TOIXOIANTYI0 (OPMY 3alUCH JCUCTBUTEIBHBIX YHCEN IS
pEIICHMS TIPAKTHYSCKUX 3a/1a9 U TIPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TaHTCHC IPOH3BOJBHOTO
yriia; WCMHOJb30BaTh 3alUCh IMPOU3BOJIBLHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKITUH.

YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh MOHATUSIMHU: TOXKJIECTBO, YPAaBHCHHE, HEPABEHCTBO; IIENOE,
panroHaNbHOE, UppaIoHaTbHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHCHHC,

BeImostHATE MpeoOpa3oBaHUs TPUTOHOMETPUUYCCKUX BBIPAKEHUH U PEIlaTh
TPUTOHOMETPUYCCKHUE YPABHEHUS.

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

[TpuMeHAT, ypaBHCHHS W HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYECKHX
3a/lay ¥ 3a]a4 U3 pa3IMyHbIX 00J1acTell HAYKU U PeabHOM JKU3HU.

MopenupoBaTh peajbHblE CHTYalldd Ha S3BIKE aireOpbl, COCTaBIATH
BBIPQKEHUS, YpPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEeNI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

DOyHKUUM U TPaPUKH

OnepupoBaTh TMOHATHAMHU: (QYHKIHS, CHOCOOBI 3ajaHus (QYHKIIHUH,
00JIacTh OMpeNeNICHUs] U MHOXECTBO 3HA4YeHWH (PyHKIMH, Tpaduk (QYHKIUHU,
B3aMMHO oOpaTHbIe ()YHKITHH.

OnepupoBaTh TOHATHSAMHU: UYETHOCTh M HEYETHOCTH (QYHKIMH, HYIU
(GYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKINMA 715 PEIICHUS YpaBHEHUH.

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

Ucnonb3oBath Tpaduku GyHKIMA 71 WCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH MPU PEIICHUN 33424 U3 IPYTUX YISOHBIX TPEIMETOB U PEATbHON
’KU3HU; BRIpAXXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXTY BETUIHMHAMH.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHSTHSIMH: TOCIEAOBATEIBHOCTh, apupMeTHdecKas u
TE€OMETPUIECKAs TPOTPECCHH.

OnepupoBaTh TOHITHAMHU: OCECKOHEYHO YOBIBaIOIasi TeOMETpHYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIICH reOMETPHUUECKOI MPOTrPECCHH.



3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA MOCJIEIOBATEIBHOCTEM UM MPOTPECCUUA IS
pELICHUs pealbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONIEPALIUHA HAJlT MHOKECTBAMMU.

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

OnepupoBaTh  MOHSATUSIMU:  ONpPEACICHHUE, TEOpeMa,  CIEACTBHUE,
JI0KA3aTeNIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSIMU: JIOTapudM YHCIIa, N1ECATUYHBIE U HaTypalbHbIC
Jorapudmel.

YpaBHeHUs U HEPABEHCTBA

[IpumensaTh CcBOWCTBA CTENEHW A MpPeoOpa3oBaHMs BBIPAKEHUIA;
ONEPUPOBATh MOHATUIMU: IOKA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO; PELIAThH
OCHOBHBIE THUIIbI II0KA3aTEJIbHBIX YPABHCHUN U HEPABEHCTB.

Boimonnate npeoOpa3oBaHus BBIPAKEHHH, COAEpKalIUX JOrapu(MbI;
OTEepUpPOBaTh MOHATUSMU: JOTapu(PMUUECKOE YpaBHEHHWE W HEPABEHCTBO;
pelIaTb OCHOBHBIE THUIIBI JIOTAPU(PMHUUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemienus npocTennx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUHN U €€ PEICHUE;
HCIOJIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHHMU Ul PELICHHUS NPAKTHYECKHUX
3a7a4.

Haxogute  pemieHuss  mpOCTEHMIIMX  CUCTEM M COBOKYIHOCTEU
palMOHANBHBIX YPABHEHUN U HEPABEHCTB.

MopaenupoBaTh peaibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABISThH
BBIPQKCHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBbI II0 YCJIOBUIO 33/a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOpsl.

DyHKUNH U TPAaPUKH



OnepupoBaTh NOHATHAMU: HepuoguvecKkas (YHKUUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH OJKCTpeMyMmMa (YHKIUHM, HauOousbliee MU
HauMeEHblIee 3HaYeHUs (YHKUMM Ha IPOMEKYTKE; HUCIOJIb30BaTh HX IS
UCCIeI0BaHNs PYHKIUH, 3aJJaHHOU rpaduKoM.

OnepupoBaTh NOHATUSAMU: TpadUKHU MOKA3ATENBHOM, JOrapupMUUIECKON U
TPUTOHOMETPUYECKUX (QYHKUUN; U300pakaTh UX HA KOOPAMHATHON IMIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEIIeHUs] YpaBHEHU U HEPABEHCTB.

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

Ucnonb3oBath rpaduku GyHKUMA 71 HMCCIENOBaHUS IMPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIUIIINH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAsS  (DPYHKUIMSA; MPOU3BOIHAS
(GYHKIIMHU; UCTIONB30BATh TEOMETPUUYECKUNA U (PU3UUYECKUI CMBICIT TPOU3BOIHON
JUTSL pelIeHUs 3a/1a4.

HaxomuTe  mpousBOJHBIE  3JEMEHTapHbIX  (YHKIMHA,  BBIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEIACHUS, YACTHOTO (PYHKITHIA.

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-DKOHOMUYECKHUX, 3a1a9ax.

OnepupoBaTh NOHATUSAMU: TepBoOOpa3Hasi M HUHTErpal; IOHUMATh
rCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuth mnepBooOpazHble  3JIEMEHTAPHBIX  (QYHKIMM;  BBIYHCIATH
uHTerpai mno popmyne Hetorona—JleliOuuma.

PemaTe npukiagHele 3a1a4d, B TOM YHCJIE€ COLMAIBHO-3KOHOMHUYECKOIO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIn3a.



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
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 rpaduku. CTeneHp ¢ HeabM 6 bubnuoreka [JOK
IoxasarejieM https://m.edsoo.ru/1568aba3
3 ApubMeTHnIecKnii KOpeHb N—OH 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 [TocnenoBarenbHOCTH U IPOTPECCUU 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
CreneHb ¢ pallMOHaJIBHBIM MMOKa3aTeJIEM.
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, Onepaluy 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 npo6eii 1 MPOLIEHTOB

5 JUIS PELICHUS IPUKIAIHBIX 3a7a4 | bubnuorexa [IOK
U3 Pa3JIMYHBIX OTpACIIEN 3HAHUM U https://m.edsoo.ru/d99d8c74
peanbHOU )KU3HU




JlelicTBUTEbHBIE YHCIIA.

bu6mmoreka [IOK
6 PanrionansHbIe ¥ HppanmoHaIbHBIC
https://m.edsoo.ru/2f36a36f
qHcia
7 ApupmeTrueckue oneparim ¢ bubnuorexa [JOK
JNEUCTBUTEILHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[Tpubnm>x€HHBIC BHIYUCIICHUS,
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 YPAaBHEHUH 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. Bzaumuo 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(METHUECKOTO 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 HeiicTBus ¢ apupMeTHUeCKUMHU 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
Tpuronomerpuueckas OKpy>KHOCTb,

43 ompeneyeHue bubnuoreka [IOK
TPUTOHOMETPUICCKUX (PYHKITUN https://m.edsoo.ru/6df195a0
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

m onpeeseHue bubnuoreka [JOK
TPUTOHOMETPUYECKUX (PYHKIIHI https://m.edsoo.ru/6b61c578
YHCIIOBOTO 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 BBIPAKEHUM https://m.edsoo.ru/1f4655da
57 [IpeobpazoBanue bu6mmoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKEHUM 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
YpaBHEHUU https://m.edsoo.ru/al{8d141
56 Pemienne TpuroHOMETpUYECKUX bu6mmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHOMETpUUECKHAX 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/ebeec650
60 O606mmenue mo remam "OCHOBHBIC bubmuoreka [JOK




TPUTOHOMETPHUYECKHE (POPMYIIBI.
Tpuronomerpuyeckue ypaBHeHUs "

https://m.edsoo.ru/ae44acdc

KonTtponsHast pabota o Teme
"®opMyJibl TPUTOHOMETPUH.

bu6mmoreka [{OK

61 Tpuronomerpuueckue
" . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccutickas
npoBepoyHasi pabora
Hrorosas koHTposbHas padoTa /
. bubnuoteka [JOK
62 Bcepoccuiickast mpoBepouHas
https://m.edsoo.ru/188bbf6e
pabota
O000111eH1E, CHCTEMATU3 AN
63 3HaHUH 3a Kypc anreOpbl U Havall bubnuotexa [JOK
MaTeMaThu4ecKoro anaumsa 10 https://m.edsoo.ru/33e6629¢
KJlacca
ApubmMernueckas u
reoMeTpHuuecKas Mporpeccuu.
bu6mmoreka [JOK
64 Hcnonb3oBaHue nporpeccuu s
https://m.edsoo.ru/d36669f8
pellIeHUs peallbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa
beckoneuno yObiBatorias
65 reoMeTpHuecKas Mporpeccusl. bubnuoreka [JOK
CyMMa 6eckOHEUHO yObIBaOLIEH https://m.edsoo.ru/1cbf72b1
reOMETPUUECKON POTrPECCHH
66 dopmyIa cI0KHBIX TPOLIEHTOB bubmmorexa [TOK
PMY. polt https://m.edsoo.ru/538fc437
b K
67 dopmyiia CI0KHBIX IPOLIEHTOB nommorexa O

https://m.edsoo.ru/c2627eca




O0001menue, cucTreMaTH3aIus

68 3HaHUM 3a Kypc anreOpbl U Haval 1 bubnuorexa [JOK
MareMaTruieckoro anaimsa 10 https://m.edsoo.ru/49f1b827
KJacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




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 COJIEpKAIINX pallMOHATBHBIE 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 ypaBHEHHUS 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 JlecaTruyHbie U HATypaIbHbIE 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 Tpuronomerpuueckue 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 KonTtponpHas pabota o 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 CyMMBl, 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 DKCTPEMYMBI
[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 Hccaea0BaHuIo0 (PYHKIMHN 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 HauOOIIBIIIETO 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
Haxosxnenue HanuOosbIiero u
bubmmoreka [{OK
55 HauMEHBIIETo 3HaueHusl (PyHKIMH Ha
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeneHnne nporu3BOIHOM IS
HAaxOKJICHUS HAMITYUIIEro PEIIeHus B
bubmmoreka [IOK
56 MPUKIIAHBIX 33/1a9ax, st
https://m.edsoo.ru/13205d80
oTpezieNieHusi 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 wHTErpana mo popmyie bubnuorexa [JOK
Herorona—IJleitOuuna https://m.edsoo.ru/b800deb4

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

66 Brruucnenue unterpaia no gopmyne 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 INHEUHBIX
. 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 palMOHANbHBIX, UPPALIMOHAIBHBIX, bubnuoreka [JOK
MMOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.1ru/48190472
YpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

7 palrOHANbHBIX, UPPALUOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeNbHbIX, JOTaApUPMUIECKUX 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
MI0KAa3aTeIbHbIX, 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 GyHKITUH bubnuotexa [JOK
JUISl pELICHNs] YPAaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
77 MaTeMaTUYECKUX 3a1a4 U 3a7a4 U3 Bubnmoreia LOK
Ii a https://m.edsoo.ru/ca878deb
pa3IMYHbIX 00J1acTe HayKu U
peanbHOM KU3HU
KounTposbnas pabora no teme
" bubnuoreka [[OK
78 HuTterpan u ero npuMeHeHU 4.
. 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 uncia B bubnuoreka [IOK
3a7a4ax U3 peajabHON KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble u nensle 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
CUCTEMaTH3alUs 3HAHUWA. Y PaBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpenue, o6oOIIEHNE, 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, 0600IICHNE, 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
[ToBTOpEHUE, 000OIICHNE,
. bubnuoreka [JOK
92 CHCTEeMaTH3allus 3HaHUH.
https://m.edsoo.ru/5c45a60a
Hepagenctpa
IToBTOpEHnE, 0000IIIEHNE,
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
[ToBTOpenue, o6odIIEHKE,
. bubnuoteka [JOK
95 cucreMaTusanus 3Hanuii. CUCTEMBI 1
. https://m.edsoo.ru/a20b8a4c
ypaBHEHU
[ToBTOpenue, o6obIICHKE,
. 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 3HaHuil. OyHkuu https://m.eds00.ru/7017196f
bu6moreka [IOK
n 3] 1
%9 TOTOBA KOHTPOIbHAA paboTa https:/m.edso0.ru/513¢9889
100 Hrorosas koHTpoabHas paboTa 1 bubmorexa OK
https://m.edsoo.ru/2276973
O0o001enue, cucTeMaTH3aIus
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







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Yucna v BEIYUCIIEHUS

1.1

OnepupoBaTh NMOHATHAMH: PAlMOHAIBHOE M JECHCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAs! U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHaTe  apudmMernyeckue oOmNepaldd C palUOHAIbHBIMH U

)IGfICTBI/ITGJ'H)HBIMI/I qHucjiaMun

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, HCIIOJIB3yd IIpaBHJIa

OKpYTJICHUS, 1e]aTh PUKUIKY U OILICHKY pPe3yJbTaTa BHIYMCICHHUM

1.4

OnepupoBaTh TMOHATUSMHU: CTENEHb C IEJBIM  IOKa3aTelseM,
cTaHzapTHas (opma 3amMcu JCHCTBUTEIBHOTO 4YHCIA, KOpPEHb
HaTypaJIbHOM CTENEHHU; HCIOJIb30BaTh MOJIXOAIIYI0 (OopMy 3amucu
NEUCTBUTENBHBIX YHCEN JUId pelIeHUs MPAaKTUYECKUX 3a7ad |

IMPEACTABIICHUA JaHHBIX

1.5

OHepI/IpOBaTB IMOHATUAMU: CUHYC, KOCUHYC U TaHI'CHC IIPOU3BOJBEHOI'O
yria; HCIIO0Jb30BaTh 3allMChb ITPOU3BOJIBHOT'O YIJia 4Y€peE3 O6paTHI)Ie

TPUTOHOMETpHUUECKUE (YHKIIHH

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

OHepI/IpOBaTB MOHATUAMU: TOXKIACCTBO, YPABHCHUEC, HCPABCHCTBO,
eJIoC, panuoOHAJIbHOC, HUPpPALlMOHAJIBHOC YPABHCHHUEC, HCPABCHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHHUC

2.2

BbimonHATe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U

peuiaTb TPUTOHOMCTPUYCCKHUEC YPABHCHUS

2.3

BrInoaHaTh Hp606pa3OBaHI/IH OCIIBIX, palrOHAJIbHBIX n
HppaluOHAIIBHBIX BLIpa)I(CHHf/'I U peulaTb OCHOBHBIC THIIBI MCJIbIX,

PpallMOHAJIbHBIX U UPPAlUOHAIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




[IpuMeHAT,  ypaBHEHHs M HEpPaBEHCTBA  JUI1  pELICHUs

24 MaTeMaTUYeCKUX 3a7ad W 3a/a4 M3 pa3IMyHbIX o0nacTeil HayKu U
peanbHOM )KU3HU
MonenpoBaTh peanbHbIE CUTYallUHd Ha SI3bIKE aIreOpbl, COCTABIIATH
5 s BBIPQ)KEHUS, YpPaBHEHHUS, HEPABEHCTBA II0 YCIOBMIO 3a/ayH,
' HCCIIEI0BaTh IMOCTPOEHHbIE MOJEIM C MCIOJIb30BAaHUEM ammapara
anreopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATHAMH: (PYHKIUS, CHOCOOBI 3anaHus (YHKIHH,
3.1 o0nacTh ompefeNeHuss U MHOXECTBO 3HaueHUN (yHKIUH, rpadux
(GyHKIMM, B3aUMHO 00paTHbIE QYHKIIMH
30 OnepupoBaTh HMOHATUSAMU: YETHOCTh U HEYETHOCTh (DYHKIIMH, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBath rpaduku QyHKIUN A1 pelIeHUs] ypaBHEHUI
14 Crpoutrb W uuTaTh TpaduKU JMHEHHOM (GYHKIMH, KBaJpaTUYHON
' (hyHKIIMH, CTETIEHHON (PYHKIIMH C IIEJTBIM TTOKa3aTeaeM
Ucnonb3oBarh rpaduku (YHKIUE JUIS UCCIENOBAHMS MPOLECCOB U
iy 3aBUCHUMOCTEH MPH PEeUICHUH 3a7]ad U3 JPYTUX y4eOHBIX MPEIMETOB U
' peaibHOM JKM3HH, BbIpaXaTb (OpMylTaMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU
4 Havana maTtemaTuyeckoro aHaauza
i1 OnepupoBaTh MOHATUSIMH: MOCIEA0BATEIBHOCTD, apupMeTHIecKas u
' reoOMETpHUUECKasi IPOrPECCUU
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIIasi reOMETpUIECKast
4.2 mporpeccus, CcymMMa OECKOHEYHO YOBIBAaIOIIEH TreoMeTpHYecKOon
[IPOrpeccuu
4.3 3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEH W IPOTPECCUM UIS
' pEILIEHNUs PEANIbHBIX 337a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOKECTBO, OTIEpALlUU HAJl MHOKECTBAMH
5.2 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Ul ONUCAHUS




peanbHBIX IIPOLIECCOB M SBJICHUM, NPU PELICHUM 3a4a4 W3 APYTHUX

y4eOHBIX MPEIMETOB

OnepupoBaTb MOHATHSIMM: OIpEACICHUE, TEOpeMa, CJEJICTBUE,

>3 JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJibTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh NOHATHSAMU: HATypaIbHOE, 11€JI0€ YMCII0; UCTIOJIb30BaTh
1.1 TMPU3HAKHU JIEIMMOCTH LEJBIX YUCEI, PA3JI0KEHUE YUCIIa HA MPOCTHIE
MHOYHUTEJH JIJIsl PEIICHHS 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAIBLHBIM MOKa3aTeIEM
13 OnepupoBaTh MNOHATUSAMU: Jorapudm uymcia, JAeCATUYHBIE U
' HaTypaJbHbIE JoraprudMbI
2 YpaBHEHUS U1 HEPABEHCTBA
[IpumeHsTh CBOWCTBAa CTENEHM Uid NpeoOpa3oBaHUs BbIPAKEHUM,
2.1 ONIEPUPOBATH MOHATUIMU: [TOKA3ATEIBHOE YPABHEHUE U HEPABEHCTBO;
peuiaTh OCHOBHBIE TUIIBI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
BoinonHsaTe npeoOpa3oBaHusl BRIPAXKEHUH, COJIEpPKAINX JOorapu(mbl;
55 OTepUpOBaTh  MOHSATUSMHU:  JorapuMuueckoe  ypaBHEHUE U
' HEPAaBEHCTBO;  pellaTh  OCHOBHBIE  THUIBI  JIOTapU(PMUUYECKUX
YpaBHEHUH U HEPABEHCTB
2.3 Haxonuts penieHust npoCcTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHSMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH U €€
2.4 pElIeHUE; HCIOJIb30BaTh CHUCTEMY JIMHEHWHBIX YpPaBHEHUW s
pELIeHUs] TPaKTUYECKUX 3a]au
5 s Haxonutps pemieHuss nOpOCTEUIIUX CHUCTEM U COBOKYIHOCTEH
' palMoOHAIbHBIX YPABHEHUI U HEPABEHCTB
2.6 MopenupoBaTh pealibHbIE CUTYAIlMH Ha s3bIKE alreOpbl, COCTABIATH




BbBIpAKCHHA, YPABHCHHA, HCPABCHCTBA MW CHUCTCMBI 110 YCJIOBUIO
3ala4yu, HCCICAOBATbL IOCTPOCHHBLIC MOJACIM C MCIIOJIB30BAHHUEM

ammapara anreopbl

OyHKIMH U TpapuKH

3.1

OnepupoBaTb NOHATHAMM: MEpUOAUUECKas (DYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (YHKIUH, HauOoJbIIee
¥ HavMeHbIee 3HaYeHUs (PYHKIUHM Ha MPOMEXYTKE; UCTIOIB30BaTh UX

JUI UcclieIoBaHusl (PyHKIUH, 3a7JaHHOM rpadukom

3.2

OnepupoBaTtb MOHATHSIMMU: rpaduku MIOKa3aTeIbHOM,
norapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI; n300paXkaTh UX
Ha KOOPJIMHATHOM IJIOCKOCTM M HCIOJB30BaTh JUISl  PELCHHS

YpaBHEHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKy JIHMHEHHBIX
ypaBHeHI/Iﬁ MU HUCIOJB30BATH UX A PEIICHUSA CHCTCMBbI JIMHEWHBIX

YpaBHEHU U

34

Wcnonb3oBath rpapuku QyHKIUN UIs MCCIEAOBAaHUS MPOIECCOB U

3aBUCUMOCTEH U3 IPYruX YYeOHBIX TUCIHUIUINH

Havana maTemaTHiecKoro aHanmsa

4.1

OnepupoBaTh NOHATUSMHU: HEMpepbiBHAas (GYHKLIMS, MPOU3BOIHAS
(YHKIMM; HCIOJIb30BaTh T€OMETPUYECKUN U (HU3NYECKUIl CMBICI

MIPOU3BOIHOM TSl pEIICHUS 3a/1a4

4.2

HaXO,Z[I/ITB IIPOU3BOJHBIC OJIEMCHTAPHBIX (byHKHHﬁ, BBIYUCIIATD

IPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA

4.3

Hcnonn3oBarh IMPOU3BOAHYKO IJId HUCCICAOBAHUA (I)YHKI_II/II/I Ha
MOHOTOHHOCTB n 9KCTPEMYMEI, IMPpUMCHATDH PE3YJIbTAThI

HCCIICAOBAHUA K IIOCTPOCHUIO Fpa(bI/IKOB

4.4

Hcnonn3oBarh IMPOU3BOAHYIO JUIA HaxXO0XJICHUA HaWJIyduiero
peuiCeHus B IPUKIAIHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHNYCCKUX,

3amagax

4.5

OHepI/IpOBaTL TIOHATHUAMMN nepB006pa3Ha;1 U HUHTCTpall; IOHUMAThb

l"eOMeTpI/I‘{eCKI/Iﬁ n (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJIa

4.6

Haxonute mnepBooOpa3Hble 3IIEMEHTAPHBIX (YHKIUH, BBIYHCIATH

uHTerpai no gopmyne Herorona — Jleiibnuna




4.7

Pemate IMPUKIIAAHBIC 3aJa4u, B
OKOHOMHYECCKOT'O u (1)I/ISI/I‘ICCKOI‘O

MaTeMaTH4YCCKOIo aHajln3a

TOM qUCJIC

Xapakrepa,

COMaJIbHO-

CpeICTBaMu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie yucna. OOBIKHOBEHHBIE M JECSATHUHBIE JPOOH, TPOLIEHTHI,
OECKOHEUHBbIE  MEpPHOAUYEcCKHe JOpoOH. ApupMETHUEeCKHe OIepaluud ¢
1.1 palMOHAJIbHBIMU  YHUCJIAMH,  OPeoOpa3oBaHUS  YHCIOBBIX  BBIPAXKEHHI.
[Ipumenenne npoGeil M NPOUEHTOB ISl pPELIEHUS MNPUKIATHBIX 3a1ad W3
Pa3IMYHBIX OTpaCiell 3HAHUW U peaTbHOM KU3HU
JelictBuTenbHble  4YKclia. PalMOHaIbHBIE W HMPPAUMOHAIBHBIE  YHCIIA.
19 Apudmernueckue omnepanuu ¢ JAeHCTBUTENbHBIMU uuciaMu. [lpubnnxéHHble
' BBIUMCJICHUS, MpPABWIA OKPYIJICHUs, MPUKUIKA W OLEHKAa pe3yibTara
BBIYMCIIEHUI
Crenenp ¢ menbiM nokasareneM. CtanmapTHas ¢opma 3anucy ACHCTBUTEIBLHOTO
1.3 yucna. VMcnonb3oBanue moaxonsmeld (GOpMbI 3allUCH JIEHCTBUTEIBHBIX YHCEI
JUISl peLIEHUS MPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX
L4 ApubmMeTnueckuit KOpPEHb HaTypaJbHOMU CTCIICHH. JevictBus c
' apu(MeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
T CHuHyC, KOCMHYC W TaHI'€HC YHCJIOBOrO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO aprymMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPe0Opa30BaAHUS
55 [IpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKEHHUII. OcHOBHbIE
' TPUTOHOMETpUYECKHE (POPMYITBI
53 VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meton
' UHTEPBAJIOB
24 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHH U HEpaBEHCTB
2.5 Pemenune nppannoHalbHBIX ypaBHEHUI U HEPABEHCTB




2.6 Pemenue TpUroHoMeTpUUECKUX YpaBHEHUM
57 [IpumeHeHre ypaBHEHUN U HEPAaBEHCTB K PEIICHUI0O MAaTeMaTHYECKHUX 3a7ad U
' 3a/1a4 U3 pa3IM4YHbIX 00JaCTeH HayKH U peaIbHOM JKU3HU
3 @yHKUMU U TpaduKu
31 Oynkus, crnocodsl 3axanus ¢Gyakuuu. ['padux ¢pynkuuu. B3ammuao oOpatHbie
. GbyHKITIT
32 Ob6nacTh ompeneneHuss U MHOXKECTBO 3HaueHMd (yHkuuu. Hynu dynkuun.
' [IpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITUHI
13 Crenennas (QyHKIMS ¢ HaTypaJdbHBIM U IeNbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuyeckass  OKPY)KHOCTb,  OIpENEIeHHE  TPUTOHOMETPHUECKUX
' (yHKIMI 4KMCI0OBOrO apryMeHTa
4 Hauana matemaTnyeckoro aHaamsa
1 [locnenoBarenpHOCTH, CIOCOOBI 33JaHUs TOCeI0BaTEIbHOCTEH. MOHOTOHHbBIE
' MOCJIEI0BATEILHOCTH
Apudmernueckas M TeoMeTpuyecKkas Mporpeccuu. beckoHeyHO yObIBaromias
42 reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIECH T€OMETPUIECKON
' nporpeccun. GopMyina CIOXKHBIX IpoleHToB. Vcnons3oBanue mnporpeccuu amis
pelIeHUs pealibHBIX 3a]au MPHUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHOKeCTBO, Omepainuu Haj MHOXecTBamH. Jluarpammbl Oiepa — Benna.
5.1 [IpumeHeHre TEOPETHUKO-MHOKECTBEHHOTO arlfapara JAjs OMUCaHHUS peabHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CaeCTBUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna v BBIYUCIEHUS
1.1 HatypanbHble u nensle uncina. IIpu3Haku 1e1MMOCTH LETbIX YHCET
1.2 Crenenb ¢ pallMOHAJIbHBIM MOKa3arenaeM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. /lecaTnunble U HaTypaJlbHbIE JOTapH(pMbI




YpaBHEHHUs U HEPABEHCTBA

2.1 [IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(MBI
59 [IpeoOpazoBanue BEIpKEHHIA, COACPIKALTNX CTEIICHH C PAlIOHAIBHBIM
' [I0Ka3aTeaemM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE ypaBHEHUSI U1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA
06 Cucrembl JTMHEWHBIX ypaBHEHHMH. PeleHue NpUKIaAHBIX 3a/7ad C IMOMOIIbIO
. CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucremMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMaTHYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. [lepnoanueckune Qynkunu. IIpomMexyTku MOHOTOHHOCTH (YHKIIHMH.
3.1 MakcumyMbl 1 MUHUMYMBI (QyHKIUU. Hawnbombinee W HauMeHbIIEE 3HAUYCHHE
(YHKIIUM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.3 [TokazarenpHas u norapudmMudeckas GyHKIIMU, UX CBOUCTBA U rpaduKH
34 Hcnonws3oBanne rpadukoB GYHKIUNA A9 PEIICHHWS YpaBHEHUN M JIMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB GYHKUMA UIsi  HUCCIEIOBAaHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT MPU PEUICHUM 33/a4 U3 JIPYTHX y4EOHBIX
MIPEIMETOB U peabHON KU3HU
4 Havana maTemarnueckoro aHaimsa
4.1 HenpepriBHbie (yHKIIMH. MeTo 1 MHTEPBAJIOB 7Sl PEIICHHs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuit U GU3NIECKUI CMBICI IPOU3BOTHOM
43 [IpousBoaHbIe AEeMEHTApHBIX (QYHKIHMH. DOpPMyNIbl HAXOXKJIECHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIUI
[IpuMeHeHre NPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh M
4.4 9KcTpeMyMbl. HaxokJeHne HanOoNbIIero U HauMEHbIIEro 3HaYeHUs (QYHKIUH
Ha OTpE3Ke
4.5 [IpumeHeHre MNpPOW3BOAHOM A HAXOXJAECHUS HAWIYYIIEro peEIIeHHs B




NPUKIAAHBIX 3aJadax, Uil OMNpPCACIICHUA CKOPOCTH MpouecCa, 3aJaHHOIO

OPMYVJION Wi rpadukom
pMy. p

4.6

[lepBooOpa3nas. Tabnuia nepBooOpa3HBIX

4.7

WuTerpan, ero reoMeTpudeckuii 1 pu3sndeckuii cMpici. Beiuucnenue unrerpana

o popmyne Hetotona — JleitOnuma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o0pa3oBaHus

Brnagenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMaMHU PEIICHUsS 3a/1a4;
yMeHue (HOopMyJIMpOBaTh U ONEPUPOBATH MOHATUSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBHE, CBOMCTBO, MPU3HAK, JOKa3aTeIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; IPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh OOpaTHOE ¥ MPOTHBOIOJOKHOE YTBEPKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YECKOU HWHIAYKIOHH, IMPOBOANTH J0Ka3aTCJIbHBIC
pacCyXJCHHS TP PENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBLHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMH:
MHOJKECTBO, TOJMHOKECTBO, OINEpPAIlUN HaJ MHOXXECTBAMHU; yMEHHE
WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OTHCaHHS
peabHBIX TMPOIIECCOB | SIBIICHHUI W MPU PEIICHUH 3a7a4, B TOM YHCIIE
U3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSTHSIMHU:
rpad, cBs3HBIA Tpad, AepeBO, MHKI, rpad Ha IUIOCKOCTH; YMECHHE
3aJaBaTh M ONHWCBHIBaTh  Tpadpl  Pa3IUYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPHU PEIICHUU 3a/1a4

VYmenune OIICpUPOBATH IIOHATUAMMU: HATYpaAJIbHOEC 4YHCIIO, M[EJI0C
YUCJIO, CTCIICHb C MLOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHbL C pPaluOHAJIbHBIM IIOKa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIeEM, HOFaqu)M qucia, CHHYC, KOCMHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIIO, PAlIMOHAIIBHOC
YUCJIO0, UppallUOHAJIBHOC YHCIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padOHAJIbHBIX, JEHCTBUTEIBHBIX qucell; YMCHUC HUCIIOJIB30BaATh
IIPU3HAKHU ACIIMMOCTH, HaUMEHBIIHN O6II.[HI>'I JACITNUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJI'OpUTM EBknunga npu peHICHUN 3aaa4;
3HAKOMCTBO C pa3JIMYHBIMU TMO3UIIMOHHBIMH CUCTEMAaMU CUHUCIICHUA,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYECHUH H npeo6pa30BaHH$1




BBIpQXKEHUH CO CTENEeHAMU U Jorapudmamu, npeoOpa3oBaHH
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHITUSIMU: TIOCJIE0BATENbHOCTh, apu(MeThyecKas Iporpeccus,
reoMeTpHyIecKast IIpOrpeccHs, OeCKOHEYHO yObIBaroas
reoMeTpHYEecKast IIpOrpeccusi; yMEHue 3aJaBaThb
HOCJIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOLIbIO PEKYPPEHTHBIX
¢dbopmynn; yMEHHE OINEpUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE  KOMIUIEKCHBIE  YHCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amucu  KOMIUIEKCHBIX — YHCEll
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M airedpandeckas); yMeTb
MPOU3BOJUTh  apUPMeTHUYeCKue JEeHCTBUS C  KOMIUIEKCHBIMU
YHClIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONIEPUPOBATh MOHATUAMM: MaTpuma 2x2 wm 3X3, OoNpenennuTens

MaTpHIIbl, FCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH parroHaIbHbIE,
WppaloHalIbHbIE, MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(pMUUEcKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHE OIEepUPOBATh TMOHATUSAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIBHOCTh YypaBHEHHI, HEPaBEHCTB U CHUCTEM;
YMEHHME pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMbI C IOMOIIBIO
pa3IUYHBIX TPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHus MaTeMaTU4YeCKUX 3a]ad M 33Ja4d U3 pa3IMuHbIX olnacteit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKLUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKLUUU Ha TPOMEXKYTKE, HelpepbIBHAS
¢GbyHKUMsA, acUMOTOThl Trpaduka QYHKIUHM, IMepBas U BTOpasd
Opou3BO/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIT
IPOM3BOJIHOM, MEpBOOOpa3Has, ONpeNeNEHHBI HHTErpajl; yMeHHe
HaXOJIUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NOPOU3BOJAHBIC CYMMbI, IIPOU3BCACHUA, YaCTHOIO W KOMIIO3HUIIUU




(GyHKIMH, HAXOAUTh ypaBHEHUE KAacaTeNbHOW K rpaduky (yHKIHU;
yYMEHUE HaXOJUTh IPOM3BOJHBIC AIEMEHTAPHBIX (PYHKIHI; yMEHHE
UCIIOJIb30BaTh MMPOU3BOAHYIO ISl HCCIIEOBAHUS (DYHKIIHIA, HAXOJUTh
HanOOJIBIINE W HAaUMEHbIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB € MCIOJb30BAaHUEM ammapara MaTeMaTH4eCKOIo
aHaln3a; MPUMEHATh TPOM3BOJHYIO JUIS HAXOXKJICHHUS HAMITy4IIEro
pelieHus B IPUKJIAIHBIX, B TOM YHCJIE COLUAILHO-IKOHOMUYECKUX U
(dbu3uYecKkux 3amadax; HAXOJUTh IUIOMIAAM U OO0BEMBI (QUTyp C
MOMOIIBIO WHTETpaja; MPHUBOAUTH TPUMEPHl MATEMaTHUYECKOTO

MOJENTUPOBAHUS C TOMOILBIO (D hepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK (QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS QYHKIMH, TnHeHHas QyHKIUS, KBaJApaTHUHas
GbyHKIMSA,  panMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpHUUECKHE (QYHKUMH, OOpaTHblE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKazareibHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTH rpadMKK U3YYCHHBIX (QYHKIIUHA, BBITIOJIHATEH MPeoOpazoBaHUs
rpa¢ukoB  (QYHKIMIA, WCMOIB30BaTh TpaduKku I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELLICHUHN 3aja4 U3 IPYTUX y4eOHBIX
NpPEeIMETOB U 3a/a4 U3 pealbHOM JKU3HU; BbIpaXkaTh (popMynaamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uku GyHKUMN Ui pelIeHHs] YpaBHEHHH, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTbh Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHuid ypaBHEHU, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTth TCKCTOBBIC 3aJa4M pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTb TOBApOB
U YyCIyr, HaJOr"u, 3aJadd U3 oOnactu VIIpABJICHUA JIMYHBIMU U
CEMEHHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPAaBHCHUA,
HCPAaBCHCTBA U HX CHCTCMbBI IO YCIOBHUIO 3aJaydu, HCCICA0BATH
IMOJIY4CHHOC pCIICHUC U OICHHUBATDH HpaB)IOHOI[O6HOCTL PE3YIbTATOB,
YMCHHUEC MOJCINPOBATH PCAJIBHBIC CUTYAllUU Ha A3BIKEC MATCMATUKU,
COCTAaBJIATH BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBUIO 3aJga4du, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yabTart




YMeHue omnepupoBaTh IMOHATHAMHU: CpenHee apu(METHUECKOE,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYCeHUs, pa3Max, IUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHHME YUCIOBOrO HabOpa; yMEHUE W3BJIEKaTh,
UHTEPIPETHPOBATh HH(DOPMAIHMIO, TPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpadukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOLECCOB M SBJICHUH; NPEACTABIATH HWH(OPMALUIO C IOMOIIbIO
TabIUI W AMarpaMM; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
Yyluclie C NPUMEHEHHEM TIpa@HUuecKux METOJOB U 3JIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

ITOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHOU perpeccuu

YMeHne onepupoBaTh MOHATHSAMU: CIYYaWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIIyYallHOTO COOBITHS; YMEHHME BBIYMCISATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUyeCKUX METOJIOB; IPUMEHSThH
(hopMyIBI CIOKEHUSI M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, komOuMHaTOpHBIE (AKTHI U
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHUE
ONEpUPOBATh NOHATUSAMHU: CllydaliHas BEJIIMYUHA, pacClpelciieHue
BEPOSITHOCTEM,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTAaHJAPTHOE  OTKJIOHEHHE CIy4yalHOH  BEIMYUHBI, (QYHKIHUH
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTE€IbHOTO H
HOPMAJIBHOTO paclpeieieHUu; YMEHHE HCIIOIb30BaThb CBOMCTBA
U3YYEHHBIX PpAaCIpEeAeICHU JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHWE IPUBOIUTH IIPUMEPBI NPOSBICHHS 3aKOHA
00JbIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUPOBaTh NOHATUSAMM: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYETaHUHM, YHCIO NEepPecTaHoBOK; OuHOM HploTOHA; ymeHue
IPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXACHUS sl PELICHMS
3aJa4y; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO ~ MOJEJIb M  HMHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHAMU: TOYKA, MpAMaAdA, TIIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIHNYUHA YIJIA, TIOCKHUI yrou,

JBYIPaHHBIN Yroj, TPEXTPAHHBIM YToJ, CKpELIUBAIOIIUECs MpsSMBIE,




[apaJUIEIbHOCTh U INEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIroJl MEXIY NPAMBIMH, YIOJl MEXKIY IPSIMON U INIOCKOCTBIO, YIOJl
MEXIYy IUIOCKOCTSMM, pacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXIy HPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMMU;
YMEHHUE HCIOJIb30BaTh IMPH PEIICHWH 3a7ad W3y4eHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH; YMEHHE OIEHHMBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATHYECKUE MOJIEIH C IOMOILBIO
F€OMETPUYECKUX NOHATUN WM BEIWYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAKTUYCCKUC 3a]a4r

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAL (QUIYphl, OO0BEM
¢burypsl, MHOTOTPaHHHMK, HPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, MapajiieNienunes, npusMa, nupamuaa, gurypa
U TIOBEPXHOCTh BpALIEHHs, HWIHHJpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHJIbI, TPU3MBI, KOHYCa,
UWiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunesna,
NApPaMHUJIbl, TPU3MBI, I[WIAHIpPA, KOHyca, Ilapa, pa3BEpPTKa
IIOBEPXHOCTH, CEYEHUSI KOHYCA U LMJIMHJIPA, MMApaUIEIbHbIE OCH WU
OCHOBAaHHWIO, CEUEHHe IIapa, IUIOCKOCTh, Kacawomascs cdepsl,
LWAJMHIPA, KOHYCa; yMEHUE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300paxkaTh MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEeHMS, B TOM YHUCJE C MOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE
OPUMEHSTh CBOMCTBA TI'E€OMETPUYECKHX (UTYp, CaAMOCTOSITEILHO
dbopMynupoBaTh ONpENENeHUs H3y4aeMbIX (uryp, BbIIBUTaTh
TUIOTE3bl O CBOMCTBAX U TMpHU3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh WJIM  ONpOBEpraTb HX; YMEHUE IPOBOJUTH
KIaccu@ukanuo QUryp MO pa3IU4HbBIM [PHU3HAKaM, BBITIOJIHATh

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A

11

YMeHue omnepupoBaTh NOHATUSAMM: JIBWOKEHUE B IIPOCTPAHCTBE,
NapajuleIbHBI  MEPEHOC, CHUMMETPUS Ha IJIOCKOCTU U B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(Gurypsl; yMeHue pacro3HaBaTh PaBHbIE U MOJI0OHBIE (UTYPHI, B TOM
4ylucllie B IPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJb30BaTh
F€OMETPUYECKHE OTHOUIEHWS IIpM pPELIEHUH 3a4ad; HaXOAWUTh

TCOMECTPUUCCKUC BCIINMYHNHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) npu




pelleHnH 3ajad M3 JApPYruX Yy4eOHBIX IPEIMETOB M U3 PEabHOU
KU3HHU; YMEHHE BBIYMCIATH I'€OMETPUYECKHUE BEIMYMHBI (UIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIIOIB3Ys
U3y4eHHBIE (POPMYIIBI M METO/IBI, B TOM YHCIIE: TUIOIA/Th TIOBEPXHOCTH
NUpaMHJIBI, MPU3MBI, KOHYCa, IUIMHIAPA, IUIOMAAb Chepbl; 00bEM
Ky0a, MpsAMOYroJIbHOIO THapajyieNienuIesa, NHPaMHUIbl, MPU3MBIL,
HWINHApA, KOHyca, I1Iapa; YMEHHWE HaxXOAWTh OTHOIIEHHE OO0OBEMOB

M0I00HBIX (UTYp

12

VYMmenne ONICpUPOBATH IIOHATUAMMU: MMpsAMOYTOJIbHAA CHUCTEMA
KOooOpAuHaT, BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWMHATBI BECKTOPA,
CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpPAa Ha YHCJIO, Pa3JIOKCHUE
BeKTOpa 10 0asucy, CKaJIIpHOEC TMPOU3BEACHHE, BEKTOPHOE
MPOU3BEJCHNE, YroJl MEXKAy BEKTOpaMH; YMEHHE HCII0JIb30BaTh
BeKTOpHBIﬁ u KOOp)IPIHaTHBIfI MCTOO [JIsA PCHICHUA T'€COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPEeIMETOB

13

YMenue BbIOMpATh MOAXOISAIIMM METOA MJis pELIeHUs 3ajauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHUKH B HW3YYEHUU MPHUPOJHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMEHHUE pPAaclo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
NpUMEPBl MATEMATUYECKUX OTKPBITHH POCCHUICKOW W MHPOBOU

MaTeMaTH4eCKOi HayKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

15 Panmonaneupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JHencrtBus c
' apupMETHIECKUMH KOPHSIMU HaTYpPAIbHOU CTETICHH

- Crenenp ¢ 1ensiM mokazateneMm. CTeNeHb C PAMOHATBHBIM TOKA3aTeIeM.
' CBolicTBa CTENEHU

Ls CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. Jlecaruunbie 1 HATypaJIbHBIC JOTapU(PMBbI

JlelictButenbHple 4uCIa. ApuMeTHYecKue orneparuu ¢ JACUCTBUTECIBHBIMU
1.7 yucnamu. [IpuOmkEéHHbIE BBIYMCIEHUS, NpPaBUiIa OKPYTJEHUS, MPUKHUAKA H
OLICHKA PEe3yJIbTATa BBIUNCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUH

1.9 KomnunekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHUS

2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS

2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoosl 3amanust ¢yHkun. I'paduk GyHkun. BzaumHo obpatHbIe
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHW ¢yHkmuu. Hymu QyHKumm.
32 [IpomexyTkn 3HaKomocTtosiHCTBAa. [IpOMEXyTKM MOHOTOHHOCTH —(DYHKIUH.
' MakcuMymbl 1 MUHUMYMBI QyHKIuH. Haubonbliee n HauMeHblllee 3HAUECHUE
(YHKIMY Ha IPOMEKYTKE
13 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnrorsl rpadukoB QyHkumii. CBoiicTBa (QYHKUHH,
' HENPEePhIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
33 Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana maTtemaTuyeckoro aHaauza
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoIbLIIEro U HaMMEHbLIEr0 3HAYeHUs (QYHKIHUH
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ M TIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BpaIlleHUSI
7.5 KoopauHaTsl 1 BEKTOPBI
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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeJbHOIO  CTaHAapTa  CPEIHEro  OOIIEro
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO3HABATEIBLHOTO PAa3BUTHUS JTUYHOCTH O0YUaIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca T€OMETpUM Ha YpOBHE CpEAHEro OoOIero
oOpa3oBaHus OOYCIIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (QYHKIHOHATIHLHOM MaTeMaTHYeCKON
IrPaMOTHOCTH, HW3Y4Y€HUs JPYruX Y4YeOHBIX JUCUMIUIUH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUYECKUX aOCTPaKIUi, COOTHOIIEHUH PEATbHOTO U HJIeaJbHOrO,
XapakTepe OTpaXXEHUsT MaTeMaTUYeCKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MUpPA, MECTE TEOMETPHUH B CUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJICTUPOBAHMSI B HAYYHOM TIO3HAHMM W B TIPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3yUYEHHUS Kak
JTUCITUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOpMUPYyEMOe MPU U3YICHHH OO0YJaroNIUMUCS
MOHATUMHBIX OCHOB TEOMETPUHM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIJIBUTATh H
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIIOIB3YIOTCA TPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTpPaXKCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYAOBOM NEATEIBHOCTH,
SBJIICTCS. OAHUM M3 MPOGECCHOHATBHO BAXKHBIX KAa4ECTB, TIOATOMY aKTyalabHa
3aja4a (GOPMUPOBAHUS Y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHHSI — CYIIIECTBEHHOTO KOMIIOHCHTAa B
MOITOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSM.
Ilens ocBoeHMs mporpaMMbl yuyeOHOro Kypca «I['eoMerpusi» Ha 0a30BOM
ypoBHEe 00ydeHHs — 00meoOpa3oBaTelbHOE U OOMICKYIbTYpHOE pa3BUTHE
oOydJarommxcss 4epe3  oOecleuyeHue  BO3MOXKHOCTH  NMPUOOPETCHUS U
UCIIOJIb30BaHKUS CHCTEMAaTHYECKHX TEOMETPHUCCKMX 3HAHWA W JICHCTBU,
cnermuUYHBIX ~ TCOMETPUH, BO3MOXHOCTH  YCIICITHOTO  TPOJOJKCHUS
oOpa3oBaHUsS 10 CHCIUATBHOCTSIM, HE CBS3aHHBIM C  TPHUKJIAJTHBIM
UCIIOJIb30BAaHUEM TC€OMETPHH.
[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAYCHA IS
oOydJaroImmMXxcss CpeIHeld IIKOJbI, HE  HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyJHEHW Ha YpOBHE OCHOBHOTO 00Imiero obOpa3oBaHus. Takum o0pasom,
oOyJarorirecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEMaTHUYCCKHE
YMEHHUSI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HH B
COBpeMEHHOM obOmiecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTH HM3YyUUTb
reoMeTpHio OoJiee TIIyOOKO, €CJIM B JTaJIbHEHUIIIEM BO3HUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUAX B MPO(PECCHOHATBHON €S TEIbHOCTH.
JlocTkeHue 1enu OCBOSHHUS IMPOTpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUSA Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:
e (opmupoBaHue TpeACTABICHHUS O TEOMETPHUH KaK 4YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

o (opmupoBaHHEe TIPEACTABICHHS] O MHOTOTPAHHUKAX U TeJlaX BpPAICHUS
KaKk O BaXHEUIIUX MATEMAaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh Pa3HBIC SBICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHMe yMmMeHHs pacro3HaBaTh Ha 4YEPTEkKax, MOJEIAX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBJAQJICHWEC METOJIaMH pEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha

N300paKEHUSX IPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHne yMeHHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHSMHU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJICHWE aNTOPUTMAMHU pEIIEHUS OCHOBHBIX THIIOB  3a/ad;

dbopMHupOBaHUE YMEHHS TPOBOIUTH HECIOXKHBIE JOKA3aTeIbHBIC



paccyKIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  UHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOydJaromuxcs, IMO3HABATEIbHOM aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PaMOTHOCTH,  peJeBaHTHOM
FEOMETPUM: YyMEHUE pPaClo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
FEOMETPUM M  CO37]aBaTh T'E€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKUN ammapar JUisi PEIICHHS MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajJa4, HWHTEPIPETUPOBATH W  OICHUBATH
MOJIYYEHHBIE PE3YJIbTAThI.

OTAMYUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHUE B KYpPC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajJad, peIlaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMpeAeIEHHBIM 00pa3oM opraHuW30BaHHas paboTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYIIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJbHeNIeMy U3y4eHHIO TPeIMETa.

[Ipennoutenue oTaaéTcss HATIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHws,
TO €CThb TEOpPETHYECKHME 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
NPEIMETHO-TIPAKTUYECKON  JeATeNbHOCTH. Pa3BUTHE  MPOCTPAaHCTBEHHBIX
NPEICTABICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0Opa3oB H 3a7ady Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpasza IPOBOAUTCS
C ONOPOM Ha HATJIAIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HArJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpasnHukn», «IIpsmble ¥ IIIOCKOCTH B MPOCTpPAHCTBE», «Tena
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO M 10 rojiaM 00y4YeHHUs Ha YPOBHE CPEHEro o0uiero oopa3oBaHusl.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJibTaTamM
OCBOCHHS pabodeil TpOorpaMMmbl, paCHpEeACIEHHBIM 10 ToJlaM OOydYeHHs,
CTPYKTYPHPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TEOMETPUYECCKUMU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIIEI0BATENIbHO U MOCTYHATEIbHO,
C CcoOJoIeHUEM TpPUHIUIIA [PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSA



BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayosnss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henemro B 10 kitacce u 1 vac
B Heneno B 11 kiacce, Bcero 3a jBa rojaa ooyuenus - 102 ydueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHS CTEpeoMeTpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHU CTEPEOMETPHHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJibHble W CKpeluBaroumecs mnpsamble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAPAJJIEIBHBIE MPSAMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MapaJUIEIbHOCTh MPSAMON U INTIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIocKocTel. [lpocTeifine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IUIOCKOCTH: TETPAdJIp, KyO, napauienenurnen; MoCTpPOSHUE CEYSHHIA.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA NPSMOW M IUIOCKOCTH, TeOopeMa O IPsAMOWU
NEPIECHAUKYIISPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPIMOMN U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK MEPHEHIMKYISAPHOCTH JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBIIYKIbIE MHOTOTPAHHUKM; pPa3BEPTKA MHOIOTPAHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; TIpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAKJIOHHAs  NOpU3MBbI; OOKOBass W  TMOJIHAS  MOBEPXHOCTh  MPU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJBHBIM TMapajUlelieIMNE] W €ro CBOMCTBA.
[TupamMua: n-yroiapHasi nupamMua, TpaHd U OCHOBAHUE MUpPaMUJIbl; OOKOBas U
MOJHAss TOBEPXHOCTh NUPAaMHbI, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OneMeHTbl Tpu3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKHU: MOHSITHE
MMPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHASL TPEYroJibHasE MOUpaMuia MW MOPaBWIBHBIM  TeTpa’ap; KyoO.
IIpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadp, HOOACKAdIP H
nkocasap. CeyeHus NPU3Mbl U TUPAMUJIBL.



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 MOBEPXHOCTU U IMOJHOM MOBEPXHOCTU MPSMON MPHU3MBI,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU MPABUIBHOM MHPAMUIBI,
TeopemMa O IUIomaAu yceuéHHoOUW mnupamuabl. [loHstue 006 00BEMe. OOBEM
nUpaMubl, IPU3MBI.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[MauHIp: OCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpasymllas W OCh, IUIOMIaJb OOKOBOW U IOJIHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriasi ¥ OCh; IUIOIIaAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroliue U BhICOTa; OCHOBaHHS U OOKOBas TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxenue cdepbl M IIOCKOCTH; KacaTeidbHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimHApa U
KOHYyca.

KomOunHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; chepa, BIucaHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuiesenueaa u cieactBus u3 He€é. OO0bEM
UIMHIpa, Konyca. O0bEM mapa u miomass chepel.

[TogoOnple Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.



Ceuenust nuivHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjielbHOE OCHOBAHMIO M MPOXOJSILEE Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHME 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 mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimue
3aa4d B KOOpJMHATAX. YTOJ MEXAY BekTopamu. CKalsIpHOE MNPOW3BEICHHE
BEKTOPOB. BbluuciaeHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MTPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM TMMO3UIMU  OOYydYaromIerocss Kak
AKTUBHOTO UM OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBa, MPEICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, TMPOIEAYp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl W IIp.),
yYMEHUEM B3aUMOJIEHCTBOBATh C COLUAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKITUSAIMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBIO ~ POCCHMCKONM  TPaXKIAaHCKOW  UJAECHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHHCKMX MaTEMaTUKOB U POCCUUCKOM
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, JTHYECKOTO TOBEICHHS,
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

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUM, pacCyXICHUN;
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, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZY, OCO3HAHUEM LEHHOCTH TPYIOJIO0US; UHTEPECOM 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 CIOCOOHOCTBIO K MaTeéMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0OsieM; OpUEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KaIOIIeH Cpelibl, TIIaHUPOBAaHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX MOCJEACTBHUI Il OKPY>KaIOIIEH Cpe/ibl.

IlleHHOCTH HAYYHOT' O TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH JUJISl Pa3BUTHUS LIUBUIM3ALMU; OBJIAJIEHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

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

1) Vuusepcanvuvie nosnasamenvHuvle Oeticmsus, 0becnequusaOm
Gdopmuposanue 0a3068bIX KOSHUMUBHBIX NPOYECCO8 00yUarOWUXcs (0c80eHUe
Memo0o08  NO3HAHUA — OKpYJcarnwe20 Mupa; npumeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue JelcTBUA:

e BLIABIISITD u XapaKTepHU30BaATh CYIIECTBEHHBIEC MPU3HAKU

MaTeMaTUYeCKUX OOBEKTOB, MOHATHN, OTHOIIIEHUM MEXYy MOHSATHUIMU;
dbopMyTUpOBaThH ONpeJICIICHUS TTOHSITHH; YCTaHABJIMBATh



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

BOCHPUHMMATh, (POPMYyIHpPOBaTH U NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM U1l BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUNU  (mpsAMble W OT  MPOTHBHOTO),  BBICTpauUBaThH
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 BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ HMHCTPYMEHT
NO3HAHUsA; (POPMYIMPOBATH BONPOCHI, (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBATH UICKOMOEC M JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

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

CaMOCTOSITEILHO  (OPMYJTHpPOBATH OOOOIICHWS ¥  BBIBOJABI  IIO
pe3yabTaTaM IMPOBEAEHHOTO HAOJIOICHMS, HCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB i O00OIICHUH;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIJIBUTAThH
MIPEOJIOKEHNS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH AeUIINTH HHPOPMAIINH, TAaHHBIX, HEOOXOIMMBIX 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;



CTPYKTYpPHpPOBaTh HH(MOpPMALMIO, MPEACTABIATH €€ B Pa3IUYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

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

2) Vuueepcanvnvie KOMMYyHuUKamueHwle Oelicmseus, 00ecneqyusarom
chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUaAIOUUXCAL.
Oo0wenue:

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 OOCYXJEeHHs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMoi
TEMBbI, TPOOIEMBbI, peIIaeMOl 3a/auu, BbICKa3bIBAaTh UJIEH, HAIICIICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXAECHUS C CYKICHHUIMU
JIPYruX YYaCTHUKOB JMaliora, OOHapyXHBaTh pasziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (popmMynupoBaTh pa3HOIIIacHs, CBOU
BO3paKCHMUS;

IOPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Y4Y€TOM 3aJad Mpe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHuvecTBO:

3)

NMOHUMATh W  HCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHJIHOM U
WHJIMBUIYaJbHONH pabOTHl MpU penieHnd Y4eOHBIX 3ajad; MPUHUMATb
IeJb COBMECTHOW  JEATECNbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPUBATHCS,
o0CyXaaTh TMpOIECC H Pe3yabraT padoThl; 0000mAaTh MHEHHS
HECKOJIBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, oOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JPYTHMMH YJICHAMU
KOMaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.
Vuusepcanvnvle  pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopMupoeaHue CMbIC106bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIMXCS 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; BIAJETh CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e TMpPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENICTB,  JIAHHBIX,  HAWJEHHBIX  OMIMUOOK,  BBISBJIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa ILEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATHAMU: TOUYKA, NIPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHUSMH: MAPAUICIBHOCTh U MNEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacroiiokKEHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYIPAHHBIN yroji, rpaHd JBYI'PAaHHOrO Yria,
pedpo ABYTpaHHOIO yIJia; IMHEHWHBINA Yroy JBYIPaHHOTO yrijia; rpagycHas Mepa
JIBYIPAaHHOIO YTJIa.

OnepupoBaTh MOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA M HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, MPAaBUJIbHBI MHOTOIrPAHHHUK.

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

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupukanuu (BBINYKIbIE W HEBBIMYKJIbE MHOTOI'PAHHHUKH; MPABUIbHBIC
MHOT'OTPAHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapalIeJICIUIIE/IbI).



OnepupoBathb MOHATUSAMU: CeKylIas IUIOCKOCT, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

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

PemaTh 3a1aun Ha HaXOXKIEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE PACCTOSTHUN MEXIy
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKHX 3a/Jad 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, 00BEMaMH MOA0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOpPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, IPEICTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpuMeHATh TeomMeTpuyecKkue (GakThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4y, MpEeAnoJaraloliMX HECKOJIBKO IIAroB pPEIICHHs, €CIU  yCIOBUSA
NPUMEHEHUs 3aJIaHbl B IBHOHM (opMe.

[IpyuMeHAT, nOpOCTEHIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyuMeHsATh NOy4eHHBIE 3HAHMS HA MPAKTHKE: aHAJIU3UPOBATh PEAIbHbIE
CUTyallUl WU TNPUMEHATh HM3YyYEHHBIE INOHSTHS B IPOLECCE IMOUCKA pPEUICHUs
MaTeMaTHYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
HCITOJIb30BAaHUEM T€OMETPUYECKUX TMOHIATHH M TEOpeM, amnmapara ajreOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATHSMH: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP; KOHUYECKash TOBEPXHOCTD,
o0pa3yrolire KOHHIEeCKOH TOBEPXHOCTH, KOHYC; chepudecKkasi HOBEPXHOCTb.

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 CIIOH, OCHOBAHHWE IIAPOBOTO CIJIOS, BBICOTA
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, BNHUCAHHAS B MHOTOTPAHHHK WJIH TEJO
BpaIICHHS.

BbryucisaTs COOTHOMIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

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

BoimoniHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEeKU M3 PUCYHKOB TMPOCTHIX
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.

OmnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbeImoHATE ACHCTBUSL CIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHH
o01anaor.

[TpumeHsTs TpaBUIIO MApaJIeIeTUIIeAA.

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

HaxomuTe cymMMy BEKTOPOB M MPOM3BEIICHHE BEKTOpAa Ha YHUCIO, yrOJ
MEXIy BEKTOpaMH, CKaJISPHOE MPOM3BEIICHNE, PACKIAIbIBATh 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 reoMeTpUIECKUE 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

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

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

[IpuBoaMTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud W TNPUMEHATH HM3YUYCHHBbIE NOHATHSA B IPOLIECCE IMOUCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, HCCIECAOBATh IOCTPOECHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX 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/810cf1eb
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 PELIEHUH 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
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero o0pa3oBanus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIIOCKOCTh
- [IpuMeHsSITh aKCHOMBI CTEPEOMETPHUH U CIEICTBHUS W3 HHUX TpHU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMU: TAPATICITHHOCTh M TEPICHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposats B3auMHOE pacroiokeHHe MPSIMbIX U IIOCKOCTEN
' B MPOCTPAHCTBE
OnepupoBaTh NOHATHUSMH: JIBYTPAHHBIA YroJl, TPaHU ABYTPAHHOTO
7.5 yria, pedpo ABYrpaHHOTO yria, JUHEWHBIA YroJl IBYIPAaHHOTO Yria,
rpaaycHasi Mepa JABYrpaHHOTO yIJia
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIITYKJIBII U HEBBITYKJIbIN
7.6 MHOTOI'DAHHUK, 3JIEMEHTHI MHOT'OI'DaHHUKA, IpaBUJIbHBIN
MHOTOI'PAHHUK
7 Pacrio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPaHHUKOB (MMUpaMuUa, MpU3Ma,
' HPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
Knaccudunmpoare MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS IS
- KIaccu@uKanuy  (BBIMYKJIbIE M HEBBINYKIbIE MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHUKHM, MPSAMBIE W HAKIOHHBIE MPHU3MBI,
napajijieienuneabl)
=9 OnepupoBaTb  MOHATUSAMU:  CEKylllas  IUIOCKOCTb,  CEYEHHE
' MHOTOI'PAHHUKOB
710 OOBSACHATh TPUHIMIBI TOCTPOSHUS CEUEHUH MHOTOTPAaHHUKOB,

HCIIO0JIb3Ys MCTOJ CJICAOB




7.11

Crpouth cedeHHs] MHOTOIDAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHSATD
(BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Buz cBepxy, cOOKy, CHU3Y

7.12

Pemrate 3amaun Ha HAaxOXKJIEHHE TE€OMETPUYECKUX BEIMYHMH 110
oOpa3uaM WiIM aJIropuTMaM, MPUMEHSS W3BECTHbIE aHAIUTHYECKHE
METOBI IIPU PELIECHWH CTAHJAPTHBIX MaTEMaTUYECKUX 3a7ad4 Ha
BBIYMCIICHUE PACCTOSHUNM MEXIY JBYMS TOYKAaMH, OT TOYKH [0
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKJIY CKPEIIMBAOIINMUCS

IIpsAMBIMHA

7.13

Pemats 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJIrOpuTMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTUYCCKHC
MCTOJbI IMPHU PEHICHUKW CTAHJAPTHBIX MATCMAaTHYCCKUX 3aaad Ha
BBIYHCIICHHUE YIJIOB MCEXKAY CKPCHIMBAIOIIHUMHCA IIPAMBIMH, MCXKIY

HpﬂMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Brruucnsate 00bEMBI W IJIOMIATX TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpu3ma, mnWpaMuAa) C OpUMEHEHHEM  (GOopMyll,  BBIYHCIATH
COOTHOIIGHUSI MEXAYy IUIOMAAsIMH  TIOBEPXHOCTEH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHUMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh MH(DOPMALIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpHUYECKUe bakTsI TUTST pelieHus
CTEpPEOMETPUYECKUX 3a/ay, MPEANOIaralomux HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA NIPUMCHCHUS 3a/IaHbI B SIBHOM (l)OpMC

7.18

[IpumeHsaTh TpoCTeilline NporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IPHU PEIICHUU CTEPEOMETPHUECKUX

3aaaq

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpHUpoac

U )KU3HH, PACIIO3HABATH MTPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

HpI/IMeHSITL MOJIYYCHHBIC 3HAHHWA Ha I[PAKTHUKE: aHaJIU3UPOBATb

PCAIBHBIC CUTyallUM U NMPUMCHATH U3YYCHHBIC IOHATHA B IMPOLIECCE




MOWCKA PEIICHUS MaTeMaTH4eCKHu CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh  pEANbHBIE CUTyallud Ha  S3bIKE TI'EOMETPHH,
UCCIE0BaTh  IOCTPOCHHBIE  MOJEIM  C  HCIOJIBb30BaHHUEM
TeOMETPUYECKUX TOHITHH WM TEeOopeM, ammapara ainreOpbl, pematb
NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX

BCJINYHNH

11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
o0pa3oBaTe/IbHON MPOrpPaMMbI cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh  TMOHATHSAMHU:  IMIUHAPHYECKAs  MOBEPXHOCTD,
61 o0pa3yronye MWIMHAPHYECKOW MOBEPXHOCTH, WIHHIP, KOHUYECKast
' MOBEPXHOCTh, 0O0pa3ylolne KOHUYECKOM TOBEPXHOCTHU, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaAICHUS
6.4 Knaccuduimpoats B3auMHOE pacmoioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa,
6.5 BBICOTA CErMEHTa, IapOBOW CIIOM, OCHOBaHME MIAPOBOTO CJOA,
BBICOTA I1IaPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI UM IJIOHIAAM TOBEPXHOCTEH TEN BpaIICHHUS,
' TF€OMETPHUECKUX TeJl C MPUMEHEHHeM (popmyi
OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cdepy U
6.7 OTHCaHHBII 0KoJI0 cepsl, cdepa, BIMCaHHAS B MHOTOTPAHHUK MU
TEJIO BpAIEHUS
63 BbIlUnCIATE COOTHOLIEHHS MEXAY IUIOIAISIMHU TOBEPXHOCTEH H
' 00BEMaMHU MOJAOOHBIX TET
69 N300paxxaTte u3ydaemble GUIYppl OT PYKH M C TNPUMEHEHUEM
' MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX




00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBAaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUTypax, MPeICTaBICHHYIO Ha

YEepTE)kKax U PUCYHKAX

6.12

[IpumenATH r€OMETPUYECKHUE (bakThbl JUIS peuieHus
CTEPEOMETPUYECCKUX 3aJad, MPEIIOJAaralolliuX HECKOIBKO UIIaroB

pEeLIeHHUs, eCIIM YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[CI\/JICTBI/IX CJIOKCHUA BCKTOPOB, BbIYUTAHUA BCKTOPOB U
YMHOKCHHA BEKTOpa Ha 4YUCJIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOmamaroT

6.15

[IpumeHsTh NpaBUIO Napauieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OrnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIsIpPHOE IPOU3BEICHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPELI

6.17

Haxonuts cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YKCIO, YroJl
MEXAYy BEKTOPaMHU, CKaJISIPHOE MPOU3BEACHUE, PACKIIaIbIBATh BEKTOP

10 IBYM HECKOJIJIMHEAPHBIM BECKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfII.HPIC rCOMCTPHUYCCKUEC 3aJadd Ha IPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOI'O ME€TOJa

6.20

Pemate 3aa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIIICHUMN W
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 1o 06pa3uaM 50048
aJiropurMam, INpUMCHAA  HU3BCCTHBIC  MCTOIblI IIpU  PCHICHHHA

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4d

6.21

[IpuMeHsTh TmpoCTEWINe MPOTrpaMMHBIE CPEICTBA M SJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHCTEMBbI TMPU DPELIEHUH CTEPEOMETPHUUECKHUX

3aaaq

6.22

HpI/IBOI[I/ITL MMPpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOJe
U JKHU3HH, PpacCllO3HABaThb IIPOSABJICHUC 3aKOHOB TCOMCTpHU B

HICKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS HaA I[MPAKTHUKE: aHAIU3UPOBATH




peanbHble CUTYallMM W MPUMEHATh W3YYCHHBIC MOHSTHUS B IpoIecce
MOKCKA PEIHICHUS MaTeMaTH4ecKu c(hopMyIHpoBaHHON MNpPOOIEMBI,
MOJICIUPOBAaTh  peajbHBIC CHUTyallud Ha S3bIKE T'€OMETPHH,
UCCIEoBaTh  IOCTPOEHHBIE  MOJENM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TIOHATHI W TeopeM, ammapara anreOpbl, pemaTth
NPaKTUYECKUE 33]auH, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPHYECKUX

BCJIMNYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsiMasi, MIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMATUYECKOM TIOCTPOEHUM CTEPEOMETPUU: aKCHOMBI

CTEPEOMETPUH U CIICJICTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue TpSAMBIX B IPOCTPAHCTBE: IEepeceKaroluecs,
MapajuiebHbIE W CKPENIMBArOIINECs mTpsiMble. [lapanienbHOCTh MPSMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapajUiebHbIE TpSIMbIE B TPOCTPAHCTBE,
MapaJIEBbHOCTh TPEX MPSIMBIX, NAPAIUICTBHOCTh TPSIMOU U TJIOCKOCTU. YTJIBI €
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsIMbIMU B TIPOCTPAHCTBE.
[TapannensHOCTh  IUIOCKOCTEM:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
napajuiebHbIX TIocKocTel. [lpocrteimme mpocTpaHcTBeHHBbIE (GUTYPHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CEYCHU I

7.3

[lepnieHIUKyYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MIPOCTPAHCTBE, MpPSAMBIC MapaJUICIbHbIE U NEPIEHIAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHAUKYIIPHOCTH MPSMON M IUIOCKOCTH, Teopema O MpsiMoi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEWHBIA yrol JBYrPaHHOIO  YyTja.
[lepnieHIuKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpSAMOM 10  TUIOCKOCTH, TMpOeKIus  (GUTYphl Ha  IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IJIOCKOCTEW: TMpPH3HAK MEPHEHIUKYIIPHOCTH  ABYX

mIockocrei. Teopema 0 TpEX NMEepIEHAUKYIISIPaX

7.4

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBLIC JJICMCHTBI MHOT'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'PaHHUKH, pa3BépTI<a MHOTOTpaHHUKaA. HpnsMa: n-yroJibHagd
pu3Ma, rpaHu 1 OCHOBAHHSA NIPU3MBI, IpAMAasA U HAKIIOHHAA [TPU3MBI, OokoBast 1
noJHas MMOBEPXHOCTH IMMPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ

Hnmapajuiejacnuiea u €ro CBOICTBA. HI/IpaMI/II[aI n-yroJibHad nupaMuja, rpaHu u




OCHOBaHUE NUpaMM/ibl, 00KOBas U MOJHAsl HOBEPXHOCTh MUPAMU/Ibl, IIPaBUIIbHAS
U yced€HHas MNUpamMuAa. OJEMEHTbl NpuU3Mbl M nupamuabl. lIpaBuibHbIE
MHOT'OTPaHHUKH: IIOHATHE IIPABUIBHOIO MHOIOTPaHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAs TNHPAMHUJIA, IPABWIbHAS TPEYrojbHas NUpamMuia W IPABUIIBHBIN
TeTpa’ap, KyO. IlperncraBieHue O mNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,

nojaexadip U ukocadapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIBHO TOYKH, Hp?[MOfI,
TIJIOCKOCTH. DJIeMEHThI CUMMCTpUHU B MHUpaMHUIax, mapajuiejacnuieaax,

IMpaBHUJIbHBIX MHOTOTI'paHHHUKAaX

7.6

Boruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM NOBEPXHOCTU M TIOJHOM TMOBEPXHOCTH MPSMOM MNPU3MBI, IUIOIIATb
OCHOBaHHWH, Teopema O OOKOBOW IMOBEPXHOCTH MpsAMOM mpu3Mmbl. [Lmomanb
OOKOBOM TOBEPXHOCTHM U TIOBEPXHOCTH MNPABUIBHOW NHpaMUIbl, Teopema O
momann yced€éHHoi mnupamuasl. llonstue 06 o0wnéme. OOBEM mHpaMHIBbI,

MIPU3MBI

7.7

[Tomo6nbie Tema B mpocTpancTBe. COOTHOWIGHUS MEXAY IUIOMIAASIMU

MMOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEIT

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yronine IMIMHIPUYECKON MOBEPXHOCTH,
OChb IIWIMHApPUYECKOW moBepxHOCTH. Llunuuap: ocHoBanust U  OOKOBas

IIOBCPXHOCTD, o6pa3yfoma;1 H OChb, IIOaAb OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, 0Opa3yroline KOHHYECKOW IOBEPXHOCTHU, OCh U
BEpLIMHA KOHMYECKOM mnoBepxHOCTH. KoHyc: oOcHOBaHME U  BepllIHHA,
oOpa3ymolas U 0Ch, IO, OOKOBOW M TOTHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUSA U OoKoBast MMOBEPXHOCTH

6.3

Cdepa m map: LEHTp, paauyc, AUAMETp, IUIOUIAJb IOBEPXHOCTU CQEpHI.
B3auMHoe pacnosoxeHue cepbl M IUIOCKOCTH, KacaTellbHasi IIOCKOCTh K

cdepe, momuiaaks chepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. P%BépTKa OUJIIMHApPA 1 KOHYCa




6.5

KomOunanuu ten BpamieHUs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAaHHBIN

oxoJio cepsl, chepa, BicaHHAs B MHOTOTPAHHHUK, U TEJIO BPAIICHUS

6.6

[Tousitne 06 06véMe. OcHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u ciaeactsus u3 He€. OObEM HMIHMHIpA,

koHyca. O0BEM mmapa u TIomaas chepbl

6.7

[TogoGHble Tema B mpoctpancTBe. COOTHOIICHHS MEXKAY IUIOMIQISIMHE

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO U MEPHEHAMKYIISIPHO OCH), CEYEHHs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BGKTOp Ha INIOCKOCTH M B IPOCTPAHCTBE. CrnosxeHue M BBIYUTAHHE BCKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucio. PasynokeHue BeKTopa IO TpEM
HEKOMIIJIaHApHBIM BekTopam. [IpaBmno napamtenenunena. Pemennme 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACHCTBUI C BEKTOpaMH

6.10

[IpssMoyronpHasg cuctema KOOpAMHAT B NpOCTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocrenmme 3agaun B KOOpAMHATaX. YToJl Mexay BekTopaMmH. CKalspHOe
MIPOU3BEACHNE BEKTOPOB. BhrunciaeHne yrioB Mexay MPsMBIMH U TJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMaMHU PEIICHUsS 3a/1a4;
yMeHue (HOopMyJIMpOBaTh U ONEPUPOBATH MOHATUSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; IPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh 00paTHOE U TMPOTHUBOIIOJOXHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YECKOU HWHIAYKIOHH, IMPOBOANTH J0Ka3aTCJIbHBIC
pacCyXJCHHS TP PENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBLHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMH:
MHOJKECTBO, TTOJAMHOKECTBO, OIEpPAIlUU HaJ MHOXXECTBAMH; yMEHHE
WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OTHCaHHS
peabHBIX TMPOIIECCOB | SIBIICHUH M MPU PEHICHUH 33734, B TOM YHCIIE
U3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSATHSIMHU:
rpad, cBs3HBIN Tpad, JepeBo, IHUKI, rpad HA TUIOCKOCTH;, yMEHHE
3aJaBaTh M ONHWCBHIBaTh  Tpadpl  Pa3IUYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPHU PEIICHUU 3a/1a4

VYmenune OIICpUpOBATh IOHATHAMMU. HATYpaJbHOC YHCIIO, IECII0C
YUCJIO, CTCIICHb C MOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pPalUOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CHHYC, KOCMHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIbHOC
YUCJIO0, UppallUOHAJIBHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padOHAJIbHBIX, JIEHCTBUTEIBHBIX quceil; YMCHUC HCIOJIb30BATh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACITHUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJIT'OpUTM EBknunga npu peHICHUN 3aaa4;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIUOHHBIMU CUCTCMaMU CUHCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYECHUH H npeo6pa30BaHH$1




BBIPQKEHUH CO CTENEHsAMU U Jorapugmamu, mpeoOpa3oBaHUs
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHITUSIMU: TIOCJIE0BATENbHOCTh, apu(MeThyecKas Iporpeccus,
reoMeTpHYEecKast nporpeccus, 0ECKOHEYHO yObIBaromas
reoMeTpHYEecKast IIpOrpeccusi; yMEHue 3aJaBaThb
[OCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
(dbopmMynn; yMEHHE OINEpPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONMpsOKEHHBIE  KOMIUIEKCHBIE  YHMCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3anucl  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKass M anredpandeckas); yMeTb
MPOU3BOJUTh  apUPMETHUUECKue JEHCTBUS C  KOMIUIEKCHBIMU
YHCclIaMy; TPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONEPUPOBATh MOHATUSAMM: MaTpuma 2xX2 wm 3X3, ompeaenuTensb

MaTpHIIbl, TEOMETPUUECKHI CMBICI OTIpEAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH parroHaIbHbIE,
WppaloHalIbHbIE, MOKa3aTelbHbIe, CTEIEHHBIE, JIorapu(pMUUECKUe,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHE OIEepUPOBATh TMOHATUSAMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YypaBHEHUH, HEPABEHCTB M CHCTEM;
YMEHHME pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMbI C IOMOIIBIO
pa3IUYHBIX NPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHuss MaTeMaTU4YecKUX 3ajad U 3aJad U3 pa3IMuHbIX 00jacTeit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKLUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKLUUU Ha TPOMEXKYTKE, HelpepbIBHAS
¢GbyHKUMsA, acuMNTOTHl Trpaduka (GYHKIUM, IepBas U BTOpas
Opou3BO/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIT
IPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai; yMEHHE
HaXOJUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NINPOU3BOJAHBIC CYMMbI, IIPOU3BCACHHUA, YAaCTHOIO M KOMIIO3UIIUU




(GyHKIMH, HAXOAUTh ypaBHEHUE KAacaTeNbHOW K rpaduky (yHKIHU;
yYMEHUE HaXOJUTh IPOM3BOJHBIC AIEMEHTAPHBIX (PYHKIHI; yMEHHE
UCIIOJIb30BaTh MMPOU3BOIHYIO JJISl UCCIIEA0BaHUS (DYHKIMNA, HAXOIUTh
HanOOJIBIINE W HAaUMEHbIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB C HCIOJb30BAaHUEM ammapara MaTeMaTHYeCKOIo
aHaln3a; MPUMEHATh TPOM3BOJHYIO JUIS HAXOXKJICHHUS HAMITy4IIEro
pelieHus B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
dbu3uYeckux 3aJavyax; HAXOAWTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTETpaja; MPHUBOAUTH TPUMEPHl MATEMaTHYECKOTO

MOJIETUPOBAHUS C TOMOILBIO (D dHepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK (QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS GYHKIMMA, TuHEeHas GyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  panMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpHUUECKHE (PYHKIUHU, OOpaTHbIE TPUTOHOMETPHUECKUE
(GbyHKIMM, TMOKazaTeibHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTH rpadKi U3YICHHBIX (YHKIIUMA, BBITIOJIHATH MPEe0Opa3oBaHUs
rpa¢ukoB  (QYHKIMHA, WCIOIB30BaTh TpaduKku I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELLICHUHN 3aJ1a4 U3 IPYTUX yU4eOHBIX
IpPEeIMETOB U 3a/a4 U3 pealbHOM JKU3HU; BbIpaXkaTh (popMynaamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uky GyHKUMN JUIs peleHus] YypaBHEHHUH, HEPaBEHCTB U 3a1ay C
napameTpamu; u300paxaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHnii ypaBHEHUH, HEPABEHCTB U X CUCTEM

VYmenune peuiaTth TCKCTOBBIC 3aJa4M pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJOr"u, 3ajadd U3 oOnactu VIIpABJICHUSA JIMYHBIMU U
CEeMEHHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPAaBHCHUA,
HCPaBCHCTBA U HX CHCTCMbI IO YCIOBHUIO 3alaydu, HCCICA0BATH
IMOJIYYCHHOC pCHICHUEC U OICHHUBATDH HpaB)IOHOI[O6HOCTL PE3YIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIbHBIC CUTyallUW HaA SA3BIKEC MATCMATUKU,
COCTAaBJIATH BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCJIOBUIO 3aJga4du, HUCCIICA0BATh IMOCTPOCHHBIC MOJCIHN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apudMeTHyecKoe,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYCeHUs, pa3Max, IUCIIepCHs,
CTaH/apTHOE OTKJIOHEHHME YMCIOBOIO Habopa,; yMEHHME H3BIIEKATh,
UHTEPIPETHPOBATh HH(DOPMAIHMIO, TPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpadukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOIIECCOB M SIBJICHUH; TMPEACTABIATH HH(YOPMAIMIO C MOMOIIBIO
TabIUI W AMarpaMM; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TIpa@UuecKuX METOJO0B U DIEKTPOHHBIX
CPEICTB; TrpapHUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MOHATHSAMU: CIYYaWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUyeCKUX METOJIOB; IPUMEHSThH
(hopMyIBI CIOKEHUSI M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHUE
ONEpUPOBATh NOHATHUAMHU: CIIydaliHas BEJMYMHA, paCIpeIcIICHUe
BEPOSITHOCTEM,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BEIMYMHBI,  (QYHKLIHHU
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTE€IbHOTO H
HOPMaJIBHOTO paclpeieiieHui; YMEHHE HCIIOJIb30BaTh CBOMCTBA
U3YYEHHBIX PpAaCIpEeAeICHU JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHE IPUBOAMTH IIPUMEpPHI INPOSIBICHUSA 3aKOHA
00JbIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUPOBaTh NOHATUSAMM: COYETaHHE, IIE€PECTAHOBKA, YHUCIO
COYETaHUHM, YHCIO NEepPecTaHoBOK; OuHOM HploTOHA; ymeHue
IPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXACHUS sl PELICHMS
3aJa4y; OLIEHMBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJEJIb M  HMHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHAMHU: TOYKA, IpiAMaAdA, TIIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIHNYUHA YIJIA, TIOCKHUI yrou,

JIBYIPaHHBIN Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAOLINECs IMpsMbIE,




[apaJUIEIbHOCTh U INEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIroJl MEXKIYy NPSAMBIMH, YrOJl MEXKAY INPSMON M IUIOCKOCTBIO, YIroOJI
MEXIYy IUIOCKOCTSMM, pAacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIy MPSIMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSIMU;
YMEHHUE HCIOJb30BaTh IMPH PEHICHWH 3a7ad W3y4deHHbIE (aKThl H
TEOpPEMBbl TUTAHUMETPHH; YMEHHE OIEHMBATH pPa3Mephl OOBEKTOB
OKPYXKAIOILIEr0 MUPA; CTPOUTh MATEMATUYECKUE MOJIEIHN C ITOMOILBIO
F€OMETPUYECKUX NOHATUN WM BEIMYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh MOHATHUSAMH: IUIOWAAbL (QUIYpPBl, OOBEM
¢burypsl, MHOTOTPaHHHMK, HPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajienenumes], npusma, nupamua, purypa
U TIOBEPXHOCTh BpALIEHHs, HWIHHJpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCA,
UWiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunesna,
NAPaMHUJIbl, MPU3MbI, I[WIAHIpA, KOHycCa, Iapa, pa3BEpPTKa
IIOBEPXHOCTH, CEYEHUSI KOHYCA U LMJIMHJIPA, MMApaUIEIbHbIE OCH WU
OCHOBAaHHWIO, CEUEHHe IIapa, IUIOCKOCTh, Kacawomascs cdepsl,
LWAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTIOTPAHHUKA,
n300paxkaTh MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEHMS, B TOM YHUCJIE C MOMOUIbIO AIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSTh CBOMCTBA TI'E€OMETPUYECKHX (UTYp, CaAMOCTOSITEILHO
dbopMynupoBaTh ONpENENeHUs U3y4aeMbIX (QUryp, BbLABUraTh
TUIOTE3bl O CBOMCTBAX U TMpHU3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh WJIM  ONpOBEpraTb HX; YMEHUE IPOBOJUTH
KIaccu@ukanuo QUryp Mo pa3IUYHbBIM [PHU3HAKaM, BBITIOJIHATh

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A

11

YMeHue onepupoBaTh HOHATUSMM: JIBKEHHE B IIPOCTPAHCTBE,
NapajuleIbHBI  MEPEHOC, CHUMMETPUS Ha IJIOCKOCTU U B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(Gurypsl; yMeHue pacro3HaBaTh PaBHbIE U M0JI0OHBIE (UTYPHI, B TOM
4ylucllie B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a/1a4; HaxXOoJIUTh

TCOMETPUUCCKUC BCIIMYHNHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) npu




pelleHny 3ajad U3 JAPYruX Yy4eOHbIX NPEAMETOB U U3 peabHOM
KU3HHU; YMEHHE BBIYMCIATH I'€OMETPUYECKHUE BEIMYMHBI (UIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIIOIB3Ys
U3y4eHHBIE (POPMYIIBI M METOJIBI, B TOM YHCIIE: TUIOIA/Th TIOBEPXHOCTH
NUpaMHJIBI, MPU3MBI, KOHYCa, IUIMHIAPA, IUIOMAAb Chepbl; 00bEM
Ky0a, MpsAMOYroJIbHOTO Napajjiefienunesa, HTUPaMUAbL, IPU3MBI,
HWINHApA, KOHyca, I1Iapa; YMEHHWE HaxXOAWTh OTHOIIEHHE OO0OBEMOB

M0I00HBIX (UTYp

12

YMeHue onepupoBaTb HOHSTHUAMM: NPSIMOYrojibHasi CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOpAMHATHI TOYKH, KOOPJIMHATBl BEKTOpa,
CyMMa BEKTOpPOB, IPOMU3BEIACHUE BEKTOpAa Ha YHCIO, PA3JIOKEHHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BENICHUE, YrOJ MEXIy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEIIEHUS] TeOMETPUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPeIMETOB

13

YMenue BbIOMpATh MOAXOIANIMM METOA JJIs pELIeHUs 3ajauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHUKH B HW3YYEHUU MPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclO3HaBATh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
MPUMEPBl MATEMATUYECKUX OTKPBITHH POCCUMCKOM ©U MHPOBOU

MaTeMaTH4eCKOi HayKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

15 Panmonaneupie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JHencrtBus c
' apupMETHIECKUMH KOPHSIMU HaTYpPAIbHOU CTETICHH

- Crenenp ¢ 1ensiM mokazateneMm. CTeNeHb C PAMOHATBHBIM TOKA3aTeIeM.
' CBolicTBa CTENEHU

Ls CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI

JlelictButenbHple 4uCIa. ApuMeTHYecKue orneparuu ¢ JACUCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmmk€HHbIE BBIYMCICHUS, MpaBWiIa OKPYIJICHUS, MPHUKUAKA U
OLICHKA PEe3yJIbTaTa BBIUNCICHUI

1.8 [IpeoOpazoBanue BeIpaKeHUH

1.9 KomnunekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHUS

2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS

2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrempl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoosl 3amanust ¢yHkun. I'paduk GyHkun. BzaumHo obpatHbIe
. ¢bynkuuu. Yérneie n Heu€tHeie Gynkuuu. [leproanueckue GyHKIUN
OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHW ¢yHkmuu. Hymu QyHKumm.
32 [IpomexyTkn 3HaKOMOCTOSIHCTBA. I[IpOMEXyTKM MOHOTOHHOCTH (YHKIIHH.
' MakcuMymbl 1 MUHUMYMBI QyHKIuu. Haubonbliee m HauMeHbllee 3HAUYECHHE
(YHKIIMY Ha IPOMEKYTKE
13 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnrorsl rpadukoB QyHkumii. CBoiicTBa (QYHKUHH,
' HENPEePhIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
33 Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana maTtemaTuyeckoro aHaauza
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HamOOoNbLIero U HauMEHbIIEro 3HaYeHUs (QYHKIUH
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ M TIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BpaIlleHUSI
7.5 KoopauHaTsl 1 BEKTOPBI
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HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma y4yeOHOTO Kypca «BeposSTHOCTh W CTaTHCTHUKA»
6a3zoBoro ypoBHs s ooyuaromuxcest 10 —11 kimaccoB pa3paboraHa Ha OCHOBE
denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusi, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHMIA,
NPEIBIBISIEMBIX K MaTEMaTHUECKOMY O0pa30BaHMIO, U TPAAUIIMNA POCCHUICKOTO
oOpa3oBanus. Peanuzanus mporpaMmbl 00€CTIEUUBACT OBJIAJCHUE KIIOYCBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIMMHI OCHOBY JIJISl CAMOPA3BUTHS M HEIPEPHIBHOTO
o0pa3oBaHMs, IIEJIOCTHOCTh OOIIEKyTbTYpPHOTO, JMYHOCTHOTO "
MI03HABATEIFHOTO Pa3BUTHS JTUMYHOCTH OOYJAFOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHsbIil Kypc «BeposSTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISICTCS
IPOJOJIKEHUEM U PA3BUTHEM OJTHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHS
ocHOBHOU miKoybl. Kypc mpeaHazHadeH miist GOpMHUPOBaHUS Yy OOyYarOUUXCs
CTATUCTUYECKOW KYJIbTYpbl M TOHUMAHHS POJIU TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YYCHHS CIIYyYalHBIX COOBITHH, BEIHMYUH
u npotieccoB. [Ipu nzydennn kypca o6oramaroTcs NpeICTaBICHUs YYalIuXxcs o
METOoAaxX MCCIEAOBaHUA W3MEHYMBOIO MHpPA, pa3BUBAECTCS IOHUMaHUE
3HAYMUMOCTH M  OOIIMHOCTH MaTeMaTHYeCKUX METOJOB TO3HAHUS  Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

CoaepxaHue Kypca HAmpaBIEHO Ha 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX
OpyU HM3YYEHUM Kypca OCHOBHOM IIKOJBI M Ha pa3BUTHE MPEICTABICHHUN O
CIIy4YalHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMU Ha BaXKHBIX NpPHUMEpPAX,
CIOKETBI KOTOPBIX MTOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTrcTBUM ¢ yKa3aHHBIMU LEIAMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» CpPeAHEN IIKOJIbl HA 0a30BOM YPOBHE BBIJICIICHBI
CJIEYIONINE OCHOBHBIE cojzepkaTenbHble JTuHUU: «ClydailHble COOBITHS U
BEPOSITHOCTIY, «CIydailHbIe BETMYMHBI U 3aKOH OOJBIINX YHCEI.

BaxnHyro wyacTp Kypca 3aHUMaeT M3YY€HUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO paclpe/efieHud ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoramM — IMOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpeaeaeHUsIMH.

Conepxxanne mmuHuA «CiydailHbie COOBITHSI W BEPOSITHOCTH» CIYKUT
OCHOBOM i1 (P OPMUPOBAHUS MPEJICTABICHUN O pacHpeAeieHUd BEPOSITHOCTEH
MEXKly 3HAUCHUSIMU CITyYalHBIX BEJIUYHMH, a TAKXKE 3Ta JIMHUS HEOOXOIMMa Kak
0a3za juisi U3ydyeHMs] 3aKOHa OOJBIIMX 4ucell — (PyHIaMEHTaJIbHOTO 3aKOHA,



INEMCTBYIOIETO B IPHUPOAE M OOIIECTBE M MMEIOIIET0 MaTeMATUYECKYIO
popmanmuszanmro. Cam 3aKk0H OOJIBIIUX YMCEJI IPEIAraeTCsi B 03HAKOMUTEIbHOM
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATUUYECKOr0 (popManu3ma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4YaHBIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHUMAaHUE IIKOJIBHUKOB HA ONUCAHUU U HU3YUYEHUU CIy4YalHBIX
ABJICHUW C TIOMOIIbIO HENMPEPBbIBHBIX PYyHKUMNA. OCHOBHOE BHUMAHHE YEISAETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeAesieHUsM, IPU 3TOM Mpeanoiaraercs
O3HAKOMUTEJIBHOE H3YyuYeHHEe MaTepuana 0e3 J0Ka3aTeabCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3ydeHune kypca «BeposiTHOCTp M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | yac B HENENI0 B TEUEHUE KaXJIOro 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,
JUCIIEPCUS ¥ CTaHAAPTHOE OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB.

CnyyaiiHple  SKCIIEPUMEHTHI  (OMBITBI) UM CIIy4ailHbIE  COOBITHS.
DneMeHTapHble COOBITHS (MCXOJbI). BeposTHOCTh CIydalHOrO COOBITHS.
bmuzocth 4YacToThl W BEpOATHOCTH cOOBbITHM. CrhydallHbIe OIBITBI  C
PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH COOBITHI B
OTBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

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

VYcioBHAs BEPOSATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. JlepeBO CilydaiiHOro
skcrepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie 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 A0 TEPBOTO
ycnexa. Cepus HE3aBUCUMBIX HCTIBITaHUN bepHysuiu.

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

11 KIIACC

UucnoBble XapakTEpPUCTUKU CIY4YalHBIX BEJIWYHUH: MaTEeMaTHYECKOE
OXXHUJAHHUE, OUCIEPCUS U CTaHAApPTHOE OTKIOHEHHWE. [Ipumepsl nmprumeHeHus
MAaTEMaTHYECKOr0 0XKUJIAaHUS, B TOM YUCJIE B 3aJa4ax U3 MOBCEIHEBHOM KU3HU.
Maremarnueckoe 0KUJIaHUE OuHapHOM CIIy4anHOU BEJIMYUHBI.
MaremMaTH4eCKOE OXHUJIAHUE CYMMBI CIIYYallHbIX BEJIWYMH. MaremaThudeckoe
OKHMJIAaHUE U AUCIEPCHUSI TEOMETPUUYECKOr0o U OMHOMHAIIBHOTO pPacpe/IeICHUM.

3aKkoH OOJIBIIMX YHCENl W €ro pojib B HayKe, MPUPOJC M OOIIECTBE.
Bb1600pouHbIil METO/ UCCEOBAHUM.



IIpumMepsl HeNpepbIBHBIX Clly4alHbIX BelWduH. [loHATHME O IUIOTHOCTH
pacnpeneneHus. 3agadyy, IPUBOLAIIME K HOPMAJIbHOMY PpaCIpPEACIICHHUIO.
IToHATHE O HOPMAJIIBHOM PaCIpPEICIICHUU.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMK  OOydYaromierocss Kak
AKTUBHOTO UM OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBa, MPEICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD,
SBJICHUH, TMPOIEAYp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, OMpPOCHl W TIp.),
yMEHUEM B3aUMOJICHCTBOBATh C COIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO  POCCHMCKONM  TPaXITaHCKOW  HIEHTUYHOCTH,
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, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
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

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, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, npu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOM
NEATeITbHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]]a4 MaTEMaTHUYE€CKOW HAaIpaBIE€HHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEeHTaluuMeld Ha TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KaIOIIeH Cpelibl, TIIaHUPOBAaHUS MOCTYIKOB U
OILICHKHU MX BO3MOJKHBIX MOCJEICTBHI Il OKPY>KAIOIIEH Cpeibl.

IlleHHOCTH HAYYHOT' O TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHs HAayKd M OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
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.

METAIPEJMETHBIE PE3YJIBTATBI

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

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 0becnequUsaOm
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXCS (0CB8OEHUE
Memo0o08  NO3HAHUA  OKpYJcanwezo Mupa;, NpuMeHeHue  102UYeCcKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue JelcTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYIIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHATHUIMU,
dbopMyTUpOBaThH ONpEICIICHUS MMOHSITHH; YCTaHABJIUBATh



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

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  KpUTEpPUM Uil BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (MpsMble W OT  NPOTHBHOTO),  BBICTpamBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh croco0 pemreHust yueOHOM 3agauM (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJI30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKUA  HMHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

IPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCJICIOBAaHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATEeNbHO  (popmynupoBaTh 0000IIEHUS W BBIBOABI  TIO
pe3yibpTaTaM IMPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHUSA, OLCHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABHUIATH
MPEIIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIN3UPOBAT, CHUCTEMATHU3UPOBATh 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HH(MOpMALUIO, MPEACTABIATH €€ B pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBAaTh  HAAEKHOCTh  MHPOPMALMU MO  CAMOCTOSITENIHHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

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

BOCIPUHMMATh U (GOPMYJIUPOBATh CYXJACHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIENSAMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb
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 PELICHUS; CONOCTAaBISATh CBOM CYXAECHUS C CYKICHHUSIMU
JIPYrUX YYaCTHUKOB JMajiora, OOHapyXHBaTh pasziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaKCHMUS;

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

CoTpyaHu4vecTBO:

3)

NMOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHJHOW U
WHJIMBUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajJad; MPUHUMATh
IIeJIb  COBMECTHOW  JEATENbHOCTH, IUIAHUPOBATh  OpraHU3AIUIo
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBIMOJIHATH CBOI YacCTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMMH YICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMN TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvle  pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopMupoeaHue CMbICI06bIX YCNAHOBOK U HCUZHEHHbLIX HABBLIKOB IUYHOCTU .
CaMoopraHmaunﬂ:



COCTaBJIATH IJIAH, aJITOPUTM PELIEHUS 3a7a4l, BHIOUPATh CIIOCO0 peleHus
C y4€TOM HMEWOIIUXCA PpPEecypcoB M  COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM € Y4ETOM HOBOU
uHpopMauu.

CaMOKOHTPOJIb:

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

e INPEABUIETb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7la4yd, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTUKEHUS WU HEJOCTUIKEHUS PE3yJIbTATOB JIEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

Yurath U CTPOUTH TAOJIHIIBI U AUATPAMMBI.

OnepupoBaTh TMOHATUAMH: CpeaHEe apU(PMETHUYECKOe, MEIHaHa,
HauOoJbIlIee, HANMEHbIIIEEe 3HAUCHHUE, Pa3MaX MaCcCHUBA YUCIIOBBIX JTAHHBIX.

OnepupoBaTh MOHATHSMH: CIyYalHBINA SKCIEPUMEHT (OIBIT) U CIIy4alHOE
cOOBITHE, dTIEMEHTAPHOE COOBITHE (PIIEMEHTAPHBIM MCXOMA) CIYy4YalHOTO OIbBITA;
HaXOJUTh BEPOSITHOCTH B OINbITaX C PAaBHOBO3MOYKHBIMHU CIIy4YalHBIMU
COOBITHSIMU, HAXOAHWTh W CPABHUBATH BEPOSTHOCTH COOBITUH B H3YYCHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TEpecedeHHe U OObEIUHEHUE
JAHHBIX COOBITUM, COOBITHE, IPOTHUBOIMOJIOKHOE JTAaHHOMY  COOBITHIO;
MOJIb30BAThCSl AUarpaMMaMu Oisiepa U (HOpPMYIION CIIOKEHHUS BEPOSITHOCTEH
MIpU PEIICHUH 3a]1ay.

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

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



OnepupoBaTh NOHATHUAMU: UCIBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEPUS
UCIIBITAHHUM, YCIIEX W HeyJlaya; HaxOJUThb BEPOSTHOCTH COOBITHMH B CEpHUH
HE3aBUCHUMBIX MCIBITAHUN [0 MEPBOIO YyCIexa; HAXOIUTb BEPOSTHOCTU
cOOBITHI B cepuu UCTIbITAaHUI bepHyu.

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

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW  CIydyalHOW  BEJIMYHMHBI  TIO
pacnpeieNICHUIO WU C IIOMOIIBIO AHUarpaMM.

OnepupoBaTh TMOHSATHEM MaTEMAaTUYECKOTO OXHUAAHUS, MPUBOJAUTH
IPUMEPHI, KaK TPUMEHSIETCS MaTeMaTHYECKOE OXKUJAHUE CIIy4allHON BEJIMUM HBI
HaXOAUTh MaTEMaTUUYECKOE OXKUAAHHUE 110 JAHHOMY pacipeieICHUIO.

Nmeth nipesicTaBiieHne 0 3aKOHE OOJIBIIUX YUCE.

Nmets nipesicTaBiieHre 0 HOPMaJIbHOM pacIpeieICHUN.



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 CUCTEMATH3AIMS 3HAHUHA 5 2 nGmroTexa O
https://m.edsoo.ru/eQb7b0f 1
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
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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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThl
pecypchl
| [IpencraBnenune naHHBIX C | bubnuorexa [JOK
TTOMOTIIBIO TAOJIUII U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HanOoJbIee 1
bu6mmoreka [JOK
2 HaWMEHbIIIEE 3HAYCHU, 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¢
JCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeJraHa, HauOoJbllee u
bubmuoreka [JOK
4 HavMEHbIIIee 3HAUYCHUS, pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JCTIepCHsl, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX 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 padbora https://m.edsoo.ru/5Se8fa94a
Omneparuu HaJl COOBITHSMU:

g nepeceyeHune, 00beTMHEHNE bubnuoreka [JOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC 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 YMHOXXEHHE BEPOATHOCTEH. bubnuoreka [JOK
epeBo 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
ucnbiTaHui. [Ipaktnyeckas

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 YUCIle 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 Hrtoropas koHTpoOJIbHAs 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 CrnyyaiiHble OTIBITBI 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
coObITrii. 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
cIIydafHbIX BeanduH. OyaKIms
i i bu6moreka [IOK
17 IUIOTHOCTH PACTIPECTICHUS.
https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipenenenue u
€ro CBOMCTBaA
[Tpumepsl HEMPEPHIBHBIX
CIIYYalHBIX BeINYUH. OYyHKIINS
i i bu6moreka [IOK
18 IJIOTHOCTHU paclpeieTICHuUs.
https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBa
3agauu, IPUBOJIAILINE K
19 HOPMAJIbBHOMY pacIpeeieHUIO. bubnuoreka [JOK
@yHKIUSA MJIOTHOCTU 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
AJIEeMEHTAPHBIMH 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 Diepa)

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

27

[ToBTOpEHue, 06001IeHNE U

bu6mmoreka [JOK




cUcTeMaTu3alus 3HaHUN.
Brruncnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHHEM
dbopmyi U TpadUIECKIX METOJIOB
(koopaMHaTHas npsiMasi, 1EPEBO,
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 oXujaHue 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¢
OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

6

Teopust BEpOSITHOCTEN U CTATHCTUKA

6.1

UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl

6.2

OnepupoBaTh MOHATUSAMHU: CpeaHee apupMeTHYecKoe, MeanaHa,
HauOoJblllee, HauMEHbIIEe 3HAUYEHUE, pa3MaX MacCHUBa YHCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHSATUSMHU: CIy4alHBIM OSKCIEpUMEHT (OMBIT) U
ClTyJaitHOoe cOOBITHE, IIEMEHTAPHOE COOBITHE (dTIEMEHTAPHBIM UCXO/T)
CIIy4allHOTO  OIIbITa; HAaXOOUThb BEPOSATHOCTH B  OIBITAX C
PaBHOBO3MOKHBIMU ~ CIIydailHBIMH  COOBITUSIMM, HAaXOJUTh WU
CpPaBHUBaTb BEPOSITHOCTU COOBITMA B H3YYEHHBIX CIIydallHBIX

OKCIICPUMECHTaX

6.4

Haxomutb u hopmynupoBath coObITUS: NepeceueHue U 00beAUHEHNE
JTAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
MO0JIb30BAThCA JMarpamMmmamMu Oiiepa u  (QopMmynol  cloKeHus

BEPOSITHOCTEH MPH pElICHUU 3a]1a4

6.5

OHepI/IpOBaTB MOHATHUAMU: YCIOBHAsA BEPOATHOCTb, HC3aBHUCHUMBIC
CO6LITI/I$I; Haxo4uThb BEPOATHOCTHU C IIOMOLILIO IIpaBUJia YMHOXKCHUI, C

IIOMOIIBIO ICPECBaA CJ'Iy‘IEIﬁHOFO OIIbITa

6.6

HpI/IMeHHTL KOM6I/IHaTOpHOC [MpaBUJIO YMHOKCHHA IIpHU PCHICHUU

3aaa4

6.7

OHepI/IpOBaTL IOHATUAMMU: HCIBITAHUC, HC3aBUCHUMbLIC HWCIIBITAHUA,
cepus HCHLITaHHﬁ, ycnex " Heyaada, HAXOAUTb BCPOATHOCTU
COOBITHI B CCPUN HE3aBUCUMBIX HUCIIBITAHUN 10 IepBoro ycriexa,

HaXO0JIUTh BEPOSITHOCTU COOBITHIA B Cepuu UCTIBITaHNH bepHymm

6.8

OHepI/IpOBaTL TIOHATHUAMMN cnyqaﬁHaﬂ BCJIMYHHA, PpPaCIpCaCICHUC




BEPOATHOCTEH, AUarpaMma pacrpeaesIeHus

11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 06pa3oBaHusA
pe3yJibTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHHMBATh BEpPOATHOCTH 3HAYEHUW CIIydalHOW BEJMYUHBI TIO
pacrpeieNIeHUI0 WK C TIOMOTIBIO TUarpaMm
OnepupoBaTh TOHSTHEM MATEMAaTHUYECKOTO OXKUJAHUS, MPUBOIUTH
- MpUMEpPHl  TOTO, KaK TMPUMEHSIETCS MaTeMaTHYeCKOe OXKUJaHWe
CTyJailHOW BEJTWYMHBI, HAXOJUTh MaTEMAaTHYECKOE OXKUJAHUE II0
JTAHHOMY pacIipeIeIeHU0
5.3 Nwmets mpencTaBieHre 0 3aKOHE OOJIBIITUX YHCeTT
5.4 HNmeTs npencraBieHne 0 HOPMaJIbHOM paclpeeieHuu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsieMblii 3JIeMEHT COAePKAHUS
Kon
6 Teopust BEpOATHOCTEHN U CTATHCTHKA
[IpencraBnenne nmaHHBIX ¢ TOMOMIBIO Tabmun u  gauarpamm.  CpenHee
6.1 apudMeTnyecKoe, MeanaHa, HauOoJblllee W HAWMEHbBIIEE 3HAUCHHUsS, pa3Max,
JUCTIEPCHS ¥ CTAaHIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaiiHble SKCIEPUMEHTHI (OIBITHI) M ClydailHble COOBITHS. DJIeMeHTapHbIe
coObITHsA (Mcx0nbl). BeposATHOCTH ciydailHOTO COOBITHS. BIM30CTh YacTOTHI W
6.2 BEpOSATHOCTH  coObITHH.  Cny4yailHble  ONBITBI  C  PAaBHOBO3MOKHBIMU
dJIEMEHTAapHBIMH  COOBITHSIMU.  BeposiTHOCTH  COOBITHII B OMBITaxX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
63 Onepauuu HaJa COOBITUSIMU: TEepeceueHue, OObEAUHEHHE, MPOTHBOIOJIOKHbBIE
' coObITus. Jlnarpammel Ditniepa. @opmyrna ClI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHasi BEPOSTHOCTh. YMHOXKEHHE BepoATHOCTEH. JlepeBo ciaydallHOTo
' skcniepuMenTa. Popmyra nmoaHoi BeposTHOCTU. HezaBucumble cOOBITHS
6.5 KomOunatopHoe mnpaBuno ymHoxeHus. I[lepecranoBku u Qaxrtopuan. Yucno
. coueranuii. TpeyronpHuk [lackans. @opmyna bunoma HeroToHa
bunapHbIii cilydaliHBI ONBIT (MCHBITAHHUE), yClieX M Heynada. HeszaBucumbie
6.6 ucnbiTaHua. Cepusi HE3aBUCHMBIX HUCHBITaHUM 10 mepBoro ycnexa. Cepus
HEe3aBUCHMBIX UCTIbITaHul bepuyin
CnyuaiiHass ~ BeJMYMHA. Pacnipenenenne  BeposATHOCTEM. Juarpamma
6.7 pacnpenenenusi. [Ipumepsl pacrpeneneHuii, B TOM YHCJIE€ T€OMETPUYECKOE U
OMHOMHUATBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




Teopust BEpPOSITHOCTEN U CTATUCTUKA

Yucnossie XapaKTCPHUCTUKU CJIyLIafIHBIX BCIIMYHUH: MaTCMaTU4YCCKOC OXXHIAaHHCE,

JUCIepcuss U CTaHJapTHOEe  OTKJIOHeHWe.  [Ipumepbl  NpUMeEHEHHUS
51 MaTeMaTHYECKOI0 OKUIAHUSI, B TOM YHCIIE B 33/a4aX U3 MOBCEIHEBHOMN JKU3HU.
' Maremaruueckoe oxxugaHnue OMHapHOM cilyyailHOM BennyuHbl. MaTtemarudeckoe
OXMJAHUE CYMMBl CIydyailHbIX BelIMYMH. Maremaruueckoe OXUJAaHUE U
JHCIIEPCUsl TEOMETPUUYECKOTr0 1 OMHOMUAIILHOTO paclpeaeieHui
52 3akoH 0O0JBIINX YHUCET U €r0 poJib B HayKe, MpHpoae U obmecTBe. BoiOopouHbIii
' METO/I UCCIIETOBAHUN
[IpuMepsl HENpepbIBHBIX CIIydalHbIX BenuyuH. [loHsATHE O IIOTHOCTH
5.3 pacmipeneneHus. 3ajayd, NOPUBOJAAIIME K HOPMAJbHOMY paclpeleieHHIo.

[ToHsiTHE O HOPMAJILHOM pacHpeieIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEpPSIeMOr0  OCHOBHON 00pa30BaTe/IbHOM MPOrPaMMbl CpeiHero 001ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a]1ad,
yMeHHE (QOpPMYIHPOBATH W ONEPUPOBATH TOHATHUSMU: ONPEIEIICHUE,
aKCHOMa, TeopeMma, CIIEJCTBUE, CBOWCTBO, NMPHU3HAK, OKA3aTeIbCTBO,
PaBHOCHUIBHBIE (bOpMyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00OpaTHO€ W  TPOTHUBOIOJIOKHOE  YTBEPXKIEHUE,
NIPUBOJUTL IPUMEPBI U  KOHTPIPUMEPBI, HCIOJB30BATH METOJ
MaTeMaTU4YEeCKOU WHAYKOHUHW, TPOBOJUTH JOKA3aTCIBbHBIC PACCYXKACHHUA
npu pPEIICHNN 3aaa4, OLOCHUBATH JIOTUYCCKYIO MMpaBUIIBHOCTDH
pacCyXJI€HUl; yMEHHE ONEPUPOBATh  MOHATHUSMH: MHOMXECTBO,
MMOJAMHOXKECCTBO, OII€pallMid HAJ MHOXCECTBaAMHU, YMCHHEC HCIIOJIB30BAaTh
TEOPETHKO-MHOXKECTBEHHBIN  ammapar Uil ONHCAHUS  PeallbHBIX
MPOIIECCOB U SIBJICHUH W MPU PEIICHHH 3a/1a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB; YMCHUE OTICpUPOBATh MOHATHIMHE: Tpad, CBSI3HBIN
rpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 33]1aBaTh U ONUCHIBAThH
rpadpl pazTUYHBIMUA CHOCOOAMU; MCIOJIb30BaTh T'padbl MPH PEIICHUN
3amad

YMeHue onepupoBaTh MOHATHAMU: HATypaJlbHOE YHCIIO, LEJIOE YHCIIO,
CTEIEHb C LEJIbIM TI0Ka3aTesleM, KOpEeHb HaTypajlbHOW CTEIEHHU, CTENIEHb
C palMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
nokaszarenaeM, JorapuM 4yuciaa, CHHYC, KOCHHYC U  TaHI€HC
IPOM3BOJILHOIO YMCJA, OCTATOK IO MOJYJI0, palMOHAJIBHOE 4YHCIO,
UppallMOHAIbHOE  YMCJO,  MHOXECTBAa  HATYpaJbHBIX,  LIEJbIX,
pPAaLlMOHATIBHBIX, JI€HCTBUTENBHBIX YHMCEI;, YMEHHE HCIOJIb30BaTh
NPU3HAKU JETUMOCTH, HAaUMEHbUIMHA OOLIMHA JenuTedb U HauMEHbLIee
2 oO1iee kpaTHOe, anroput™ EBKina npu pereHny 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3MLIMOHHBIMH  CHUCTEMaMM  CYMCICHMS;, yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUN M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU U Jorapupmamu, Mnpeodpa3zoBaHus JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUI; YMEHHE OINEPUPOBATh MOHATUSAMU: IOCIENO0BATEIBHOCTD,
apupmeTnyecKas Iporpeccus, reoMeTpUUECKast IIporpeccus,
O0eckOHeUHO yOBbIBarollas TeOMETpHYecKas IpOorpeccus; yMeHHe
3a1aBaTh  IOCJENOBAaTEJIBHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
PeKyppeHTHbIX  (GOpMYyJ;  yYMEHHE  ONEpHpOBaTh  MOHATUSIMU:




KOMIIJIEKCHOE YHCJO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO YHCla, (hopMa 3armuch KOMIUIEKCHBIX YHCEIN
(reomerpuyeckas, TPUTOHOMETpUYECKas M anreOpauyeckas); yMeETb
IPOM3BOJIUTH apU(METHUYECKHE NEHCTBHS C KOMIUIEKCHBIMHU YHUCIIAMH;
OPUBOJIUTH  NPUMEPHl  HUCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
OTIEpUPOBATh MOHATUAMM: MaTpHLa 2X2 1 3X3, onpenenuTeab MaTpULIbI,
F€OMETPUYECKUN CMBICIT ONIPEAETUTENS

YMeHune OIICpHUPOBATh INOHATUAMMU: PALUMOHAJIBHBIC, WUPpPALOHAJILHBIC,
MOKa3aTeabHble, CTENEHHbIE, JorapuMUUYECKue, TPUTOHOMETPUUYECKUE
YpaBHCHHA MW HCPABCHCTBA, HUX CHUCTECMbI; YMCHHC OIICPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YypPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUM, HEPaBEHCTB M CHCTEM; YMEHHE peulaTb YpaBHEHHS,
HCpPaBCHCTBA M CHCTEMbI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA MW CUCTEMBI C IMapaMETpoM, IIPUMCEHATH
YpaBHCHH, HEPABCHCTBA, UX CHUCTCMBI JJIsA PEIICHUA MAaTEMATUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KHU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (QYHKUHUSA, YETHOCTh (YHKIIHH,
NEPpUOAUIHOCTD Cb}IHKI_[I/II/I, OIrpaHNYCHHOCTDH (i)YHKHI/II/I, MOHOTOHHOCTH
GdbyHKIIMA, SKCTpeMyM GYHKIIUHA, HAUOOJIbIIIee U HAMMEHbIee 3HAYCHUS
(yHKIIMM Ha IPOMEKYTKE, HEMPEPhIBHAS (PYHKITUS, aCHMITTOTHI rpadrka
(GyHKIMY, TIepBasi U BTOPast MPOU3BOIHAS (HYHKIIUU, TECOMETPUICCKUN |
(bM3UYECKU CMBICT TPOW3BOJHOM, TEpBOOOpa3Has, OMPEACIEHHBIN
WHTETpajl; YMEHUE HAXOJUTh aCUMITOTHI rpaduka (QYHKIHH, YMEHHE
BBIYUCIIATh MPOU3BOJHBIC CYMMBI, IPOU3BEICHUS, YacTHOTO U
KOMIIO3UIIMKM (PYHKIMH, HAXOIUTHh YpaBHEHUE KAacaTeNbHON K rpaduky
(GYHKIMU; YMEHHE HAaXOIUTh IMPOW3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHIA,
YMEHHUE HCIIOJIb30BaTh MPOU3BOJIHYIO Uil HUCCICIOBaHHUS (YHKIUH,
HAXOJIUTh HAaWOOJBIINEC WM HAaUMCHBIINE 3HAYCHUS (QYHKIUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJIb30BaHHEM ariapara MaTeMaTHYeCKOTO
aHaliM3a; TPUMEHATh IMPOU3BOJTHYIO IS HAXOXKICHHS HAMWIYYIIero
pelieHHs] B MPHUKIAJHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECCKUX U
(bU3NYECKUX 3a/1a4ax; HAXOJUTh IIONIAIH U 00BEMBI (UTYP C TOMOIIIBIO
WHTErpaja; MPUBOJUTH MPUMEPhl MATEMAaTHYECKOTO MOJICITHPOBAHUS C
noMOIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIMM, oOpaTHas
(GyHKLUS, KOMIO3UIMA (QYHKIUHM, AuHeHHass (yHKIMS, KBaJpaTU4HAs
¢byHKLU, painoHaIbHast byHKIH, CTEIIEHHAas byHKIHSA,
TPUTOHOMETpPUYECKHE  (QYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHE
¢GyHKLIMU, TOKaszaTelbHas U Jorapudmuueckas (GYHKUUH; YMEHHE
CTPOUTH TpaUKU H3Y4EHHBIX (YHKIHMH, BBIIOJIHATH MpeoOpa3oBaHUs




rpaduKoB QYHKIMHA, HCHIOIB30BATH TPAPUKH I U3yYSHHS MTPOLIECCOB
3aBHCHUMOCTEH, MPH PELlICHUH 3a7ay U3 JPYTUX Y4eOHBIX HPEAMETOBH
3a7a4 U3 pealbHOM JKU3HU; BBIpAXXaTh (HOPMYITaMU 3aBUCHMOCTU MEXKIY
BEJIMYMHAMU; HCIOJIB30BaTh CBOMCTBA M Tpapuku GYHKIUH Ui
pelieHusl ypaBHEHUH, HEPAaBEHCTB U 33a7a4 C IMapaMeTpaMu; U300paxxaThb
Ha KOODJAMHATHOM IIOCKOCTM MHOYKECTBA pEUICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM

YMeHue pemarb TEKCTOBbIE 33JaYd pPa3HbIX THUIIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHL, JOJHM U YacTH, Ha JIBH)KEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 331a4i U3 00JaCTH YIPaBJIE€HUS JMUYHBIMU U CEMEUHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAXKEHHUS, YpPAaBHEHHS, HEPAaBEHCTBA M UX
CHUCTEMBI II0 YCIIOBHIO 3alayM, HCCIIEIOBATh IOJyYEHHOE DPEILICHUE H
OIIEHMBaTh IPaBJONOJO0OHOCTh pPE3YIbTATOB; YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallud Ha S3BIKE MATEMATHKH; COCTABIISTH BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA M HX CHCTEMBI 10 YCJIOBHUIO 3a/1a4H,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHMEM  ammapara
anredpbl, UHTEPIPETUPOBATH MOJTYUECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpPeIHEE apuPMETHIECKOE, METUaHa,
HauOoJsiblllecé W  HAWMEHbIee 3HA4YCHUs, pa3Max, JUCIEPCHs,
CTaHJApPTHOE OTKJIOHEHHE YMCIOBOIO HalOpa; yMEHHE W3BJIEKaTh,
HWHTEPIpPETUpOBaTh MHPOpPMAIUIO, MPEJCTABICHHYI0O B TalOnMIax, Ha
nuarpammax, rpadukax, oTpakarollylo CBOKWCTBA pPeajbHBIX MPOIECCOB
U SBJIGHUH; NPEACTABIATh HHPOPMAILUIO C TOMOIIbIO TaOIUI |
qyarpamMM; HCCIEeI0BaTh CTAaTUCTHUECKHWE JaHHbIE, B TOM 4YHUCIE C
OpPUMEHEHHEM TIpaUuecKux METOJOB M DJIEKTPOHHBIX CPEJICTB;
rpaduyecku UccleoBaThb COBMECTHbIE HAOMIOACHUS C TOMOIIbIO
JarpamMM pacceuBaHus U IMHEHHON perpeccun

YMeHue onepupoBaTh MOHIATHUSMH: CIIy4allHbIA ONBIT W ClIydailHOe
coObITHE, BEpPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUYUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpaUUECKUX METOAOB; MPUMEHSTH
(hopMyIbl CIOKEHUS M YMHOXKEHHUS BEpOsITHOCTEH, (Gopmyny MogHON
BeposITHOCTH, (hopmyny beprymnnu, komOuHatopHsie GakTsl U GOPMYIIHL;
OIICHUBATh BEPOATHOCTU pEATbHBIX COOBITHI; yMEHHE OIEepHpPOBaTh
NOHSATUSIMU: CIy4yailHash BeJNIMYMHA, paCIpelieieHHe BEpOSITHOCTEM,
MaTE€MaTUYECKOE OKHMJAaHUE, JUCHEPCHs U CTaHJAPTHOE OTKJIOHEHHE
ClIydailHOW BeNMYMHBL, (YHKIMM pachpeleNieHus] H  IJIOTHOCTH
PaBHOMEPHOTO, II0KAa3aTeIbHOTO M HOPMAIBHOTO paclpeieeHUl;
YMEHUE UCIOIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpeieNeHuid Jist
pelieHus 3a7ad; 3HAKOMCTBO C TMOHSTHSIMH: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOUHBIX HCCIEIOBAHUM; yYMEHUE MPHUBOJUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OONBIINX YHUCET B MPUPOIHBIX M OOIIECTBEHHBIX




SABJICHUAX; YMCHUC OIICPUPOBATH MMOHATHUAMU: COUCTAHUC, IICPCCTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO MepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHATh KOMOMHATOpHBIC (DAKTBI M PACCY)KIOCHUS IS PEIICHUS
3ala4; OLCHHMBATb BCPOATHOCTU PCAJBbHBIX CO6I>ITI/II71; COCTABJISTH
BEPOSTHOCTHYIO MOJIEIIb U UHTEPIIPETUPOBATH MTOJyYEHHBIN PE3YIIBTAT

YMeHue onepupoBaTb MNOHATHUSAMHU: TOYKA, IpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIUIA, IUIOCKUHA yro,
JIBYTPAHHBIM YroJl, TPEXI'PAHHBIA YroJl, CKPELIMBAIOIIHAECS IpSIMBIE,
MapaJUIEIbHOCTh U MEPHNEHIUKYIISIPHOCTD NPSMBIX M INIOCKOCTEH, YIoJl
MEXKy IHPSAMBIMH, YrOJl MEXAY NPSAMOM M IUIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
MpU pEHIeHUM 3a/Jad M3ydeHHble (PaKThl U TEOpeMbl IUIAHUMETPUH;
YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB OKPY)KAIOIIEr0 MHpa; CTPOUTH
MaT€MAaTHYEeCKUE MOJEIH C IOMOINBKD T'€OMETPUYECKHUX IOHATHA M
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33]1a41
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YMeHue onepupoBaTh NOHIATHSIMHU: IUIONIaAb GUTYpbI, 00bEM (GUTYpHI,
MHOTOTPaHHUK, MPAaBUJIbHBIII MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
Ky0, mapajienenunen, npusMma, Nupamuja, ¢Gurypa U IMOBEPXHOCTb
BpallleH!s], LWIMHAP, KOHYyC, ap, cdepa, mioumags cepsl, IIOMAIb
MOBEPXHOCTH MHUPaMU[bI, MPU3MbI, KOHyca, LMWIMHApPA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO TapajuleNenunesia, MUpaMuibl, MPU3MBbI, LUIUHIPA,
KOHYycCa, Il1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca W LWIMHJIPA,
napajjiesIbHble OCH MJIM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs cgepbl, LUUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOIOI'paHHMKA, N300paXkaTb MHOTOI'PAaHHUKH, (PUTYpBl U MIOBEPXHOCTH
BpAILLICHUs], UX CEUYEHMs, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE IPUMEHATh CBOWCTBA TI€OMETpHUYECKHX uryp,
CaMOCTOATENIBHO (OPMYJIMPOBATh ONpEAEICHUS H3yd4aeMbIX (uryp,
BBIIBUT'aTh THMIIOTE3bl O CBOWCTBAX M IPHU3HAKAX TI'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATBMJIM OIpPOBEprarb MX; YMEHHE HPOBOJIUTH
Ki1accupukanuio QGuryp Mo pa3MyHbBIM - [IPU3HAKAM, BBINOJHSATH
HE00XO0IMMBbIE IOTIOJIHUTENIbHBIE IOCTPOCHHUS
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YMeHue onepupoBaTb HOHATHSAMM: JBHXXEHME B IPOCTPAHCTBE,
napajenbHbld IEPeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
IOBOPOT, MpeoOpazoBaHHe MOA0OUs, MOJOOHBIE (UTYpBI, YMEHHE
pacrio3HaBaTh paBHble M MOJOOHBIE (PUT'YpBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOJb30BaTh I€OMETPUYECKHUE OTHOILEHUS
OpU pelleHHH 337a4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JUIMHA,
yroj, Miolaab, 00bEM) NpU PEUIeHWH 337ad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U U3 PEeaJbHOM KU3HH;, YMEHHE BBIYMCIATH T€OMETPUUYECKHE




BEJIMYUHBI (JJIMHA, Yrojl, IUIOmaab, 00bEM, IUIOMAAb MOBEPXHOCTH),
UCHOJB3ysl M3y4eHHBIE (OPMYIBI M METOJAbI, B TOM YHCIE: IJIOMAb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIMIMHIIPA, TUIOMAAb chepsl;
00BEM Ky0Oa, MPsIMOYTOJILHOTO TMapajuleIenuneia, THPaMHIbI, TPU3MBI,
IMHAPa, KOHyca, IIapa; YMEHHE HAaXOJUTh OTHOIICHHE OO0BEMOB
HOJI0OHBIX (UTYp
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YMeHue oneprupoBaTh MOHATUAMU: IPSIMOYTOJIbHAsE CUCTEMA KOOPIMHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha YHCIO, PA3JIOKEHHE BeKTopa Mo Oaswucy,
CKaJSIpHOE TPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHHME, YIrojl MEXIY
BEKTOPAMH; YMEHHE UCIIOJIh30BaTh BEKTOPHBIN U KOOPAMHATHBIA METO]]
JUId pelIeHMs] TeOMETPUYECKHUX 3ajad W 3aJad JPYrux Yy4eOHBIX
MIpeIMETOB
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YMmenue BpIOMpaTh MOAXOIAMIMM METOA [UId pelIeHus 3aJlaud;
IIOHMMAHHE 3HAYUMOCTH MAaTEMaTUKH B W3YYEHUU MPUPOJHBIX H
OOLIECTBEHHBIX IPOLECCOB U  SBJIEHWI; YyMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE IPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHA PpPOCCHUICKOM W  MHPOBOM
MaTeMaTH4ECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH LEIIbIX YUCE
12 Pammonaneupie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE IpOoOH
13 Apudmernueckuil KOpeHb HAaTypalbHOW cTeneHu. JlefcTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HaTypalbHOW CTENECHU
14 Crenenp ¢ wnensiM mnokaszateneM. CTeNneHb C PALMOHAIBHBIM IOKA3aTEJIeM.
' CaoiicTBa CTeneHn
L5 CuHyCc, KOCHMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. [lecsaTuunble v HaTypajdbHbIE JJOrapupMbI
JlefictButenbHble 4YKclia. ApupMETHYECKHE ONepanuud ¢ JACHCTBUTEIHLHBIMHU
1.7 yrcnamu. [IpuOmmkEHHbIE BRIUMCICHUS, MTPaBUiIa OKPYIJICHUS, IPUKUIKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHele yncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBEHCTBA
2.7 | TlokazaTenbpHble U JorapudMuuecKue HEpaBeHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 | VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITApaMETpaMu
2.11 | Marpunua cucteMsl JMHEHHBIX ypaBHEHUHN. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH
31 Oynkius, crnocodbl 3anaHus (yHkuuu. I'papux ¢yHkinun. B3zaumHOo oOpaTHbIE
' ¢byukun. YerHple u HeuéTHBIE pyHKIUU. [lepuoanueckue GyHKIHH
3.2 | OO6nacte ormnpenesleHUs] M MHOXKECTBO 3HadeHuWM QyHkuuu. Hymm ¢yHkumu.




[IpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcuMymMbl U MHUHMMYMbI (QyHKIUH. HamOonpiiee u HauMeHblee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

Crenennass (QyHKIHMS C HaTypajdbHBIM M IEJBIM MoOKa3aTteneMm. EE cBoiicTBan

3.3 . .
rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0Oi CTETIEHU
3.4 | TpuroHomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 | lloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U TPaPUKH
36 Touku paspeiBa. Acumnrtorel rpadukoB ¢ynkuuii. CpoiictBa  (yHKIHWH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE 3€MEHTAPHBIX PYHKIMH
[IpumeHeHre NPOU3BOAHON K HCCIEIOBaHUIO (YHKIUH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxox/ieHue HamOoJblIero ¥ HaMMEHbILIEro 3HaYeHus: QyHKIUN Ha
OTpe3Ke
4.3 | IlepBooOpa3znas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 | BeposarHocTb
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 | IlpsAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAICHUS
7.5 Koopaunatel 1 BEKTOpBI
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