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cpeaHee odmee obpazoBaHue
CPOK peaJIi3alli| IporpaMMBl 2 roza
Yrny6neHHBIH ypOBEHb.

Cocmasnena Ha ocHoge:

ITpukasza Munuctepcra npocpemenus Poccuiickoit ®@enepanmu ot 31.05.2021 Ne287 «O6
yTBepKIeHHH (eaepasbHOro rocyaapcTBEHHOro o0pa3oBaTelbHOrO CTaHAapTa OCHOBHOIO
ob1mero obpa3zoBaHuA»,

— Ilpuxaza MunucrepctBa mpocBemeHus Poccuiickoit ®enepamuu Ne 568 ot 18.07.2022
aBrycra 2022 roma Ne 732 «O BHeceHMH H3MEHEHHH B (elepabHBIA IOCYIapCTBEHHBIN
oOpa3zoBaTeNnpHBIH CTAaHAAPT OCHOBHOrO o00wiero oOpazoBaHus (B peAaklUd MPUKA30B
Munnpocsemenns Poccun ot 18.07.2022 No568 ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028,
01 22.01.2024 Ne 31)

— IIpukaza MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O6
YTBEpKACHHH (eiepalibHOM 00pa3oBaTellbHON MPOrpaMMbl OCHOBHOTO 00mero o6pa3oBaHHs»
(B pemakiuu npukazos Munnpocsemenust Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171,
09,10.2024 Ne 704)

— @enepanbHoit paboyeit nporpamMmel y4yeOHoro mnpeamera «MaremaTuka» (yriyOneHHBIH
YPOBEHbB)

Paszpaborunkn/cocrasurenu nporpammsl: llImaggenko E.A.



Y4eOHbIN KYPC «AJredopa M Ha4aJaa MaTEMATHICCKOT0 AHAJIN32))

HNOACHUTEJBHASA 3AITUCKA

VYueOHbil Kypc «AnreOpa ¥ Hadalla MAaTeMaTHYECKOrO aHaiu3a» SBISETCS
ONHUM U3 HauOojee 3HAYMMBIX B MpPOTpaMMe CpeaHero oOIero oopa3zoBaHUs,
MOCKOJIbKY, C OJIHOM CTOpPOHBI, OH O0O€CHe4YMBAET WHCTPYMEHTAJIbHYIO 0azy s
M3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popMupyer
JIOTUYECKOE M aOCTPAKTHOE MBIILICHUE 00yJarOIIUXCsl Ha YPOBHE, HEOOXOAUMOM JIJIsI
OCBOCHUSI HMH(POPMATUKHU, OOIIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTU U JPYTUX
TUCHUIUIMH. B pamkax gaHHOro ydeOHOro Kypca OOydaroIiuecs OBJIaJeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (QopMynupyer CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

YueOHbI Kypc anreOphl MU Hayajl MaTeMaTHYECKOrOo aHaiu3a 3aKjajbIBacT
OCHOBY JIJIs YCTICIITHOTO OBJIaJICHUSI 3aKOHAMH (DU3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMM Pa3BUTUS SKOHOMHKHU W OOIIECTBEHHOW KU3HH, IMO3BOJISIET
OPUCHTHPOBATLCS B COBPEMEHHBIX HHUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIMOJb30BaTh WX JUIS JaJIbHEWIIIEro oO0pa3oBaHHWS W B TIOBCEIHEBHOM
KU3HA. B TO Ke BpeMs OBIaJeHHE aOCTPAKTHHIMU U JIOTMYECKH CTPOTUMU
KOHCTPYKIMSIMU anreOpbl 1 MaTEMAaTUYECKOTO aHallh3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH HCTUHHOCTb, JJOKA3bIBATh YTBEPKACHHS C TIOMOIIBIO
UHAYKIIMH ¥ PACCYKAATh I€IYKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIHUIO,
abcTparupoBaHue U aHAJIOTHUI0, POPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIIJICHUE.

B xome um3ydenus ydueOHOro kKypca «AnreOpa ¥ Hayaisa MaTeMaTHYeCKOTO
aHanu3a» oOydvaroluecs TIOJIy4aloT HOBBIM OIBIT pelIeHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUS MaTEMAaTHUYECKUX MOJENIE peallbHbIX CHUTYyaluid,
UHTEpPIPETAUN TOJYYEHHBIX PEIIEHUM, 3HAKOMSTCS ¢ IPUMEpaMU MaTEMATHUYECKUX
3aKOHOMEPHOCTEH B  NpUPOJE, HAyKe M HUCKYCCTBE, C  BBIIAIOIIUMUCH
MaTeMaTU4eCKUMH OTKPBITHSIMU U UX aBTOPaAMHU.

VY4eOHbIli Kypc 00Ja7aeT 3HAYUTEIBHBIM BOCIHTATEIBHBIM TMOTEHIIUAIOM,
KOTOpBIN  peanu3yeTcss Kak depe3 y4eOHbIi Marepuan, CIOCOOCTBYIONIUN
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuduxky ydeOHOu
NEATENIbHOCTH,  TPeOyIolle  MpPOJOIAKUTEIbHOM  KOHLEHTpPAllMM  BHUMAaHWS,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJYUYEHHbBIN PE3YJIbTaT.

B ocHoBe meTonuku oOydeHus anreOpe W HavajiaM MaTeMaTHYeCKOrO aHaln3a
JISKUT A TEIBHOCTHBIN MPUHIUI 00y4deHusl. B cTpykType yueOHoro Kypca « Anredpa
M Hayajla MaTeMaTUYECKOrO0 aHalii3a» BBIICJICHbl CIEAYIOIINE COJEpPKATEIbHO-
MeTOoAuYeCcKHe TuHUU: «Hucna u BeIucaeHus», « OyHKIUU U rpadukny, «Y paBHEHUS
Y HEpaBEHCTBa», «Hauana MaremaTudeckoro aHannsza», «MHoxecTBa u Joruka». Bece
OCHOBHBIE COJEPKATEIBHO-METOAMYECKUE JTUHUU U3YYaIOTCSl HAa MPOTSIKEHUU ABYX



JeT oO0y4yeHUs Ha YpOBHE CPEIHEro o0IIero oOpa3oBaHUs, €CTECTBEHHO OMOJIHSIS
IpyT JApyra W TIOCTEIICHHO HACHIMAsICh HOBBIMH TeMaMU W pasnenamu. JaHHBIN
y4eOHBIH KypC SBIIIETCS MHTETPATUBHEIM, ITOCKOJIBKY 00BEIUHSCT B ceOe colepKaHue
HECKOJIBKMX MaTEMaTHYCCKUX JWCIMIUIMH, TaKMX Kak airedpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUN aHaJIU3, TEOPHUsS MHOXKECTB, MaTeMaTh4yecKkas JJoruka u apyrue. [1o
Mepe TOro Kak oOydaroluecs OBJIAJICBAIOT BCE 0oJiee MMPOKUM MaTeMAaTHUYECKUM
anmapaTtoM, Y HHX IOCJEAOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTHYECKYI0 MOJEIbh pEaTbHOW CHUTYyalluW, TPUMCHSATh 3HAHUS,
NOJIYYCHHBIE TPU WM3YYCHHH YYEeOHOTO Kypca, Il PEHICHUS CaMOCTOSTEIBHO
chOpMyITMPOBAaHHOW MaTEMaTHYECKOW 3aJlayd, a 3aTeM HWHTEPIPETUPOBATH CBOMU
OTBET.

CopeprxarenbHO-METOANYECKass JIMHUA «Yucia W BBIYMCICHUS) 3aBepIIacT
(opMHpOBaHUE HABHIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOrO 0011ero odpazoBanus. Ha ypoBHe cpeaHero ooOIero
oOpa3oBaHus 0c000€ BHUMaHHE YACISICTCS (OPMUPOBAHUIO HABBIKOB palliOHAIBHBIX
BBIUMCJICHUH, BKIIFOYAIOIINX B CCOSI UCIIOJIb30BAHUE PA3IMUHBIX (JOPM 3aITUCH YHUCIIA,
YMCHHE JeaTh MPUKUIKY, BBITOJHIATH MPUOMKEHHBIC BBIYUCIICHHS, OIICHUBATH
YHCJIOBbIE BBIpAXKEHUs, paboTaTh C MATEMAaTHYECKUMHU KOHCTAaHTaMHU. 3HAKOMbIE
00y4JaromMMCcsi MHOYKECTBA HATYpPaJIbHBIX, LENbIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX
qycesl JIOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4Hcel. B Kaxmom u3 3THX
MHOXKECTB PAacCMAaTPUBAIOTCS CBOWCTBEHHBbIE €My clenu@UUecKue 3ajadud U
oTepaluu: JIeJICHUE HalleJ0, ONEPUPOBAHUE OCTATKAMHU HA MHOXECTBE LIEJIBIX YHCEII,
0CcOOBIC CBOMCTBA pAllMOHAIBHBIX W HUPPAIMOHAIBHBIX YHCEN, apu(PpMETHYECKUE
omepalnuy, a TaKXKe U3BICYCHUE KOPHS HATypaJbHOM CTENeHM Ha MHOXKECTBE
KOMIUIEKCHBIX —uMcesl. bmaromaps mocnegoBaTebHOMY — pAacCUIUPEHHIO  Kpyra
UCIIOJIb3YEMBIX YHCEIl M 3HAKOMCTBY C BO3MOKHOCTSIMU UX IPUMEHEHUS JIJIs1 PEIICHUS
Pa3TUYHBIX 3a/1a4 GOPMUPYETCS MPEACTABICHNE O €IMHCTBE MATEMATUKH KaK HAyKH
u e¢ poilu B TMOCTPOCHHWU MOJIETIEH peaJbHOr0 MHpA, MIUPOKO HCIOJIB3YIOTCS
000011IeHre U KOHKPETU3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEaTU3yeTCs Ha MPOTHKEHUU BCETO
oOydeHHs Ha YPOBHE CPEHEro O0IIero 00pa3oBaHus, MOCKOJIBKY B KAXKIOM pasielie
[Iporpammbl  TIpeTyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B pesynbrarte
oOydJarommecs: OBJIAJICBAIOT PA3IUYHBIMH METOJIAMHU PEUICHHUS PAIMOHATHHBIX,
UPPALMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPHUECKUX
yYpaBHEHHWI, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad, COJCpKAIIUX TMapaMeTpPhI.
[lomy4yeHHble yMEHHUS IIUPOKO HWCIOIB3YIOTCS TPHU KCCIEAOBAaHUU (YHKIHNA C
MTOMOIIBIO TTPOU3BOTHOM, MPU PEIICHUH MPUKIIATHBIX 3a7a9 U 3a/1a4 Ha HAXO0XKJICHHUE
HauOOJBIITNX M HAaWUMEHBINNX 3HaYeHWN (QyHkmmu. J[aHHas comeprKaTenbHAs JTUHUS
BKJIIOYAET B ce0s Takke (POpMUPOBAHKE YMEHUI BBIMIOJIHITH PACYETHI IO hopMyliaMm,



npeoOpa3oBaHusl PAUMOHANBHBIX, HPPALUOHAIBHBIX M  TPUTOHOMETPHUYECKUX
BBIPAKEHUM, a TAKXKe BBIPAXKEHUH, COAEepKalIUX CTENeHU U Jorapudmel. biaronaps
U3YYEHHUIO anreOpandyeckoro Marepuajla MpPOUCXOAUT JajbHEHIIee pPa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBINUICHHUS OOydaronuxcs, GopMUPYIOTCS
HaBbIKM JEAYKTHBHBIX DPACCYXIEHUH, pabOoTbl C CHUMBOJBHBIMU (HopMamH,
MPEICTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3QQGeKTUBHbIE UHCTPYMEHTHI IJisi PEUICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3a/a4, HArjsgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUS «DyHKIMM W rpaduKu» TECHO
NEPEIIETAaeTCs C IPYTUMHU JTUHUAMHU y4eOHOr0 Kypca, TOCKOJbKY B KAKOM-TO CMBICIIE
3aaéT  MOCJEeAOBATEIbHOCTh UW3Y4YeHHs Marepuana. V3ydeHue cTeneHHOMH,
MOKa3aTeIbHOM, Jorapu@MUIECKON U TPUTOHOMETPUUECKUX (PYHKITNHI, UX CBOICTB U
rpaduKoB, HUCIOJIb30BaHME (YHKIMM AJg peleHus 3afad U3 JPYruxX Y4eOHBbIX
NPEIMETOB U PEabHON KU3HHU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK
U C pelieHueM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Goiibllioe BHUMAHUE YIEIsETCs
(GbopMHUPOBaHUIO YMEHHMS BbIpaKaTh (OPMYIaMH 3aBUCUMOCTU MEX]Y Pa3INdHbIMU
BEJIMYMHAMHU, UCCIIEI0BaTh MOJy4YeHHbIe (QYHKIUHU, CTPOUTh UX rpapuku. Marepuan
OTOW COAEP/KATEIbHOM JIMHWM HALCJIEH Ha pa3BUTUE YMEHUH U HABBIKOB,
MO3BOJISIOLIUX BBIPAKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMU B Pa3iIM4HON (opme:
aHAJIMTUYECKOH, rpaduueckoi u cioBecHoM. Ero uzyuenue cnocodbCcTByeT pa3BUTHIO
QITOPUTMHUECKOTO MBILUIEHUS, CIHOCOOHOCTH K OOOOLIEHHIO M KOHKpPETH3allWH,
UCIIOJIb30BaHUIO aHAJIOTUM.

CopnepxarenpHass nuHusA «Hadana MareMaTHyeckoro asaius3a» IO3BOJISET
CYLIECTBEHHO pAaCIIMPUTh KPYI KaK MAaTeMaTHYECKHX, TaK W NPUKIAIHBIX 3a]ad,
JOCTYNHBIX OOYyYaroIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauKy CIOXKHBIX (QYHKINN, ONIPEAEATh X HAMOOJIbIINE U HAUMEHbBILINE 3HAUCHMUS,
BBIUUCIIATH IUIomanau Guryp U oO0BEMBI Tel, HaXOJUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas conep)karenabHas JMHUS OTKPBIBA€T HOBBIE BO3MOYKHOCTH
IIOCTPOEHUSI MAaTEMATUYECKUX MOJENEN peajbHBIX CUTYallMii, MM03BOJSET HAXOJUTh
HaWIyylllee pEIICHHE B NPHUKIAJHBIX, B TOM YHCIIE COLMAIBHO-IKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOr0 aHajlinu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOrO, (POPMaIbHO-TOTMUECKOIO M KpPEaTHMBHOTO MBILIUICHMS,
(GopMuUpPOBaHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TEXHUKE M HCcKyccTBe. OOyuwaromuecs Yy3HAaIOT O BBLAAIOIIUMXCS pe3yibTaTax,
MIOJIYYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMaTUKHU KaK HAYKH, U 00 UX aBTOpax.

CopepxarenbHo-MeToANYECKass JTHHUS «MHOXKECTBA M JIOTMKa» BKJIIOYAET B
ceOs1 3JEMEHThl TEOPUUM MHOXKECTB M MaTeMaTU4ecKOd JOruku. TeopeTuko-
MHO>KECTBEHHbBIE IPEICTABICHUS IPOHU3BIBAIOT BECH KYPC IIKOJIBHONH MATEMATUKU U



npeajaraloT HauOoJee YHHUBEpPCAJbHBIM S3bIK, OOBEIMHSAIOUIMN BCE pa3AeIibl
MaTeMaTUKH W €€ TPUII0KEHUH, OHHM CBS3BIBAIOT pa3Hble MATEMAaTUYECKHE
JVCHUIUIMHBI U UX MPUJIOKEHUS B equHOe 11enoe. [103ToMy BaKHO 1aTh BO3MOKHOCTh
oOydaromemMycs TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH  SI3bIK  COBPEMEHHOMU
MaT€MaTUKH U UCIIOJIb30BaTh €0 ISl BBIPAKEHUS CBOUX MbICIEN. [pyruM BaKHbIM
MIPU3HAKOM MAaTE€MATHKH KaK HAyKH CIIEIyET NPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000CHOBaHMI U ClieJOBaHUE ONpPEeeAEHHBIM MPAaBUIaM MOCTPOEHUS JOKA3aTEIbCTB.
3HAKOMCTBO C DJJIEMEHTaMH MAaTeMaTHYeCKOW JIOTMKM CIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIIJICHUS! 00Yy4YaloIUXCsl, TTO3BOJISIET UM CTPOUTh CBOU PACCYKICHUS
Ha OCHOBE JIOTUYECKUX MPaBuil, (GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «Anrebpa W Hayaila MaTEMaTHYECKOTO aHajIu3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOIO MOJEIUPOBAHUS, KOTOPBIE NPHU3BaHbI
CIocoOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIEJEH  peanbHBIX
CUTyalluid, MCCIEOBaHUS OSTUX MOJENed ¢ TMOMOIIbI0 amnmapara airedpbl u
MaTeMaTUYEeCKOr0 aHaJIN3a, WHTEPIPETalMd IIOJYYEHHBbIX pPE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKAbIM M3 pa3/elioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCMOJB3YeTCs MJis pelIeHUs MPUKIATHBIX 3aaad. [lpu
pEIIEHUH  peajbHBIX  NPAKTUYECKUX  3aJad  oOydaroluecs  pa3BUBAIOT
HaOJIIOaTeNIbHOCTh, YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCMOJIb30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBaTh pobiieMy. JlesareabHoCTh
10 (hOpMHUPOBAHMIO HABBIKOB PEILIEHHUs IPUKIIAIHBIX 3a]]a4 OpraHU3yeTcs B IpoLecce
U3y4eHUs BCEX TEM y4eOHOro Kypca «Anredpa u Hayajla MaTEMaTHYECKOI0 aHAJIN3ay.

Ha n3yuenue yueOHOro Kypca «Anredpa 1 Hauaja MaTEMaTHYECKOTO aHAIHU3a
otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 gaca B Henenmo), B 11 kitacce — 136
yacoB (4 yaca B HEJEIIO).

COIAEPKXAHUE OBYUEHUSA
10 KJIACC
Yucsa 1 BBIYUCICHUSA

Panonanpabie ymncma. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoguveckue Apoou. I[lpuMeHnenune npoOel W TPOIEHTOB IS
peLICHUs MPUKIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBuTeNnbHBIE YuMcha. PanuoHanbHblE W MPPALMOHAIBHBIE  YHUCIIA.
Apudpmernyeckue — omepanmud € JCUCTBUTEIBHBIMH  4YHCIaMd.  MOJyJb
JNEUCTBUTENILHOTO 4YMClia U ero cBoicTBa. [Ipubnnk€HHBbIE BBIYMCIEHUSI, MpPaBHUIIa
OKpYTJICHUS, IPUKHJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUMN.

CrernteHns ¢ nenbIM nokazaresiaeM. bunom Herorona. Mcmonb3oBanue moaxoasmei
dbopMbl 3amucy ACHCTBUTENBHBIX YHCEN [JIs PEIICHUsT MPaKTUYECKUX 3ajad U
MPEJICTABIEHUS JaHHBIX.



ApudmeTrnyeckuii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C panMoOHAJIBHBIM IIOKa3aTelneM UM €€ CBOMCTBA, CTENEHb C
JIeCTBUTEIIBLHBIM IMTOKAa3aTEJIEM.

Jlorapudm uwncna. CpoiictBa jorapudma. JlecsiTuuHble W HaATypaibHbIC
JorapupMsl.

CuHyCc, KOCHHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YUCIOBOI'O apTyMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHBb
ypaBHEeHUsA. PaBHOCWIIbHBIE ypaBHEHUS U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUs LETbIX U JPOOHO-pAllMOHAIILHBIX YPaBHCHUU WU
HEpPaBEHCTB. MHOrOwieHbl OT OJHOM TmepeMeHHOW. JleneHne MHOroudjieHa Ha
MHOTOUJIEH ¢ ocTaTKoM. Teopema be3y. MHorouseHs! ¢ 1enpiMu K03 GuIiueHTamu.
Teopema Buera.

[TpeobpazoBaHust YUCIOBBIX BEIPAXKEHUH, COACPKAIIUX CTENIEHH W KOPHH.

Uppauronanshbie ypaBHEeHHs. OCHOBHBIE METO/Ibl PEIICHUS UPPAIMOHATIBHBIX
ypaBHEHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METONBl PEIIEHUS IOKAa3aTEIbHBIX
ypaBHEHUM.

[IpeoGpazoBanue BhIpaXKEHHM, COAEPKAITUX JOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHuss. OCHOBHbBIE METObI PELICHUS JIOTapu(hMHUIECKUX
ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIpAKECHUH. PellieHne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemenne cucreMm JMHEWHBIX YpaBHEHHUM. Martpuiia CUCTEMBI JIMHEWMHBIX
ypaBHeHHU. Onpenenuresb MaTpUlbl 2X2, ero TeOMETPUUECKUN CMBICT U CBOWCTBA,
BBIUMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE OIPEICIUTENS ISl PEIIECHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUH. Pemenne npukiagHbixX 3a1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEMHBIX
ypaBHeHu. HcciaemoBaHne NOCTPOCHHOM MOJIEM C TOMOIIBID MaTpull |
ONPEICITUTENECH.

[TocTpoeHre MaTeMaTH4YECKHMX MOJEIENW PEAIbHOM CHTyallud C IOMOULIBIO
YpaBHEHU M HEpPaBeHCTB. [IpuMeHEHHEe ypaBHEHUHM W HEPABEHCTB K PEUICHHIO
MaTeMaTH4eCKUX 3a/1a4 U 3a7a4 U3 pa3IMyHbIX 001acTeil HAyKU U pealbHOU KU3HHU.

DOyHKUNH U TPaPUKH

OyHKkIMs, crnocoObl 3amaHus  (QyHKIUU. B3aumHo oOpaTHbIe (QYHKIUH.
Komnoszunus ¢ynkuuit. ['padux  Pynkumn. nemeHTapHble MNpeoOpa3oBaHUs

rpauKoB G yHKIIUH.



OO6nactp ompenelneHus U MHOXKECTBO 3HaueHuM (yHkuuu. Hymum QyHxmum.
[IpomexyTku 3HakomocTostHCTBA. UETHble U Heu€THbIe GyHKUMMU. [lepuogmueckue
byakuun. [IpomMexkyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MUHUMYMBbI
¢bynkuun. Haubosnpliiee 1 HauMeHbllee 3HaYeHUsT PYHKIIMU HA TIPOMEKYTKE.

Jluneiinas, KBaapaTWuHass W JPOOHO-TMHEWHAasT (QYHKUIUU. DJIEMEHTApHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPAPUKOB.

Crenennass (QpyHKIUMS ¢ HATypaJbHBIM U IEJbIM ToKa3zaTeneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsS N-0i CTeNeH! Kak (GyHKIIMK OOpPaTHOMN CTETIEHHU C
HaTypaJbHbIM MTOKA3aTEJIEM.

[lokazarenbHast u JnorapudmMuueckas (QyHKIUU, WX CBOMCTBA U Trpaduku.
Ucnonws3oBanue rpadukoB GyHKIUHN 111 pEIICHUS] YpaBHEHUH.

TpuroHomerpuyueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(G yHKIIHI 9MCIIOBOTO apTryMEHTAa.

OYHKIMOHAJILHBIC 3aBUCMMOCTH B PEANIbHBIX Mpoleccax u sBieHusx. ['pabuxu
peaNIbHBIX 3aBUCUMOCTEHA.

Havana MaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHus MOCJenOBaTeNbHOCTEH. MeTon
MaTeMaTHYEeCKON MHAYKIHUUA. MOHOTOHHBIE U OTPAHUYEHHBIE TOCIJIEI0BATEIbHOCTH.
HcTopus BO3HMKHOBEHHMS MAaTeMaTHUECKOTO aHallu3a Kak aHalu3a OeCKOHEYHO
MaJbIX.

Apudmernyeckas ¥ TeoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaromas
reometrpudeckass mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeoMeTpUYecKOn
nporpeccuu. JIMHENHBI U 3KCIIOHEHIHAIBHBIN pocT. Yucio e. @opmyna CIOKHBIX
IpoLeHTOB. Vcronp30BaHnE NPOrPECCUU TSl PELICHHS PEaIbHbIX 33]1a4 IPUKIATHOTO
XapakTepa.

HenpepriBubie hyHKIMM U UX CBOMCTBA. TOUYkH pa3pbiBa. ACUMIITOTHI TpadKOB
¢ynkiuii. CBoiicTBa (YHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB IS
penieHus: HepaBeHCTB. [I[puMeHeHne CBOWCTB HENPEPHIBHBIX (DYHKITUN JJIA PEIICHUS
3a7a4.

[lepBast u BTOpas mpou3BoaHbie (PyHKIMH. OnpenercHue, reOMETPUUECKUN U
buznUecKkuii CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (HyHKIIUH.

[TpousBoanbIe dNeMeHTapHBIX QyHKIUH. [Ipon3BogHAS CYMMBI, TPOU3BEICHNUSA,
YaCTHOT'O W KOMITO3HUIINH (PYHKITHH.

MHo:xecTBA U JIOTMKA

MHOXecTBO, Onepalny HaJl MHO)KECTBAMHU U X CBOMCTBA. JlnarpamMmmel Ditepa—
Benna. [IpuMeHeHne TEOpETUKO-MHOKECTBEHHOIO arapara Jijisi ONUCaHUS pEAIbHBIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX yYeOHbIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHHSI.



11 KJIACC
Yuciaa 1 BBIYUCTICHUSA

Harypanbubie u nenvie uucna. [lpumMeHeHHe TPU3HAKOB JETMMOCTU IIEIBIX
quces, Hanoonbui oomuii nenurens (nanee — HOJl) u nauMmensIee odlee KpaTHoe
(manee — HOK), octaTtkoB 1mo monyinto, airopurMa EBKiua ajis penieHus 3ajaad B
LEJIBIX YUCTIaX.

KommiekcHbie uncna. Anredpandeckast 1 TpUuroHoMeTpudeckast GopMbl 3aITUCH
KOMILUIEKCHOTO 4YHucia. Apu(METHYECKHE ONepali ¢ KOMIUIEKCHBIMU YHCIAMH.
N300paxeHnne KOMIUIEKCHBIX YUCE Ha KOOpAUHATHOM tockoct. @opmyina Myagpa.
KopHu n-oii crenenu u3 KOMIJIEKCHOTO uucia. [[puMeHeHne KOMITJIEKCHBIX YU CEIT IS
peteHus GU3NUECKUX U TEOMETPUUECKHUX 3aj1ay.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTb YPaBHCHHUH U HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKHUX  YpPaBHEHMH C  TMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienne TpuroHoMeTpuyeckiux HEpaBeHCTB.

OcHOBHBIE METOBI PEIICHUS] MTOKA3aTEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONIBl PELIEHHUS] CUCTEM M COBOKYIHOCTEW pAMOHAIBHBIX,
UppalMOHAIBHBIX, IOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKUX
3a/lay ¥ 3a/1a4 U3 Pa3IUYHbIX 00JacTe HAyKW U peajbHOM >KM3HU, WHTEPIpPETaLUs
MOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuruu ¢yHkuuii. ['eomeTpuueckne oOpas3pl ypaBHCHHH U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduueckne MeTonapl perieHusT ypaBHEHHH HW HEpaBeHCTB. | padudeckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpaMHu.

Ucnonp3oBanue rtpadukoB GYHKIUNA [JI  HMCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpBIC BO3HUKAIOT TPH PEIICHWH 3adad W3 APYTHX Y4eOHBIX
MPEAMETOB U PEATbHOMN KU3ZHH.

Hauvana MmaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne MPOU3BOTHON K WCCIIENOBAHWI0 (DYHKIMH HAa MOHOTOHHOCTH U
sKkcTpemyMbl. HaxoxaeHue HanOOIbIIEro 1 HAUMEHBIIEr0 3HAYECHU HENpPEepPbIBHOM
(GyHKIMHM Ha OTPE3KE.



[IpuMeHeHnEe MNPOU3BOAHOW JUIsi HAXOXKIACHUS HAWJIy4dllIer0 pPEUICHUs B
IIPUKJIAIHBIX 3a/1a4aX, IS ONPEIEICHNs CKOPOCTH U YCKOPEHUS MPOLECCa, 3aTaHHOTO
(dopMyIoii niaK rpauKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs IepBOOOPa3HBIX.

Nuterpan. I'eomeTpuyeckuil CMbICII MHTErpajna. BelunciieHHe Onpenesi€HHOro
uHTerpaia no popmyne Hetotona-Jleitbnuna.

[IpumeHenue uuTerpana sl HaXoKAeHUs MIIoIaeH TOCKUX pUryp u 00bEMoB
F€OMETPUYECKHUX TE.

[Ipumepsl pemenuid  auddepeHunanbHbIX  ypaBHeHHH. Maremaruueckoe
MOJIETMPOBAHKE PEATBHBIX MPOLIECCOB C TOMOIIBIO U] PepeHInaNbHBIX YPABHEHHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI  VPOBEHbB) HA VYPOBHE CPEJHEI'O  OBIIEIO
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIIMK OOYyYarOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUIMCKOTO OOIIECTBa, MPEACTaBICHUEe O MAaTEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS  PA3JIUYHBIX CTPYKTYp, SIBICHHUM, TpOUEIYp
TPaXKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYTO€), yMEHUE B3aUMOICHCTBOBATH C
COLIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIIUSMU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM Tpa)KAaHCKOW HJICHTHYHOCTH, YBaXKCHUS K
OPOILIJIOMY W HACTOSIIEMY POCCUHCKOW MAaTeMaTHUKHU, LEHHOCTHOE OTHOUIEHUE K
JOCTVKEHUSIM POCCUUCKUX MAaT€MaTUKOB M POCCHMCKOW MAaTeMaTHYE€CKOW IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTIKCHHM B JAPYrMX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX I[EHHOCTEH pPOCCHUUCKOrO Hapoja, cHOpMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMS, STUYECKOIO MOBEIECHUSA, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATENIBHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIa/la B IOCTPOEHHE YCTOMYUBOrO OYIyIIEro;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIKOYAs OCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, PacCyKJI€HHUI, BOCIPUUMUYUBOCTh K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;



5) pu3nvecKoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTUUECKUE 3HAHUSI B MHTEpEcax
310pOBOro M 0€30MacHOro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO (30pOBOE MUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHI U OTIbIXA,
perynsipHas (u3nMyeckas aKTUBHOCTh), (DU3UYECKOE COBEPIICHCTBOBAHHUE IIPU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON ESTENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHHUE LIEHHOCTHU TPYAOJI00Us, UHTEPEC K Pa3INYHbIM
chepam mnpodeccHOHAIbHON JIeITeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPWIOKEHUSIMU, YMEHHE COBEpILATh OCO3HaHHBIA BbIOOp Oyayied mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY O0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTUIO B PEIISHUH NMPAKTHYECKUX 3a]1a4 MaTEMaTHYECKOM
HAIpPaBJICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh  JIKOJIOTHYECKOM  KYJAbTYphbl, TOHUMAHHUE  BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX TMPOIIECCOB HA COCTOSIHHE NPUPOJHOM U COLMATBHOU
Cpelibl, 0CO3HAHHUE TJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MPoOieM, OpUeHTallUs Ha
NpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM JIJIs pelieHus 3a7a4 B 00JIacTU OKpyKarouiei
Cpellbl, IUIAHWPOBAHHE TOCTYNKOB W OICHKM HUX BO3MOXHBIX TMOCIEACTBUN s
OKpYXaIoIleh Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHWUMAaHUE MaTeMaTUYeCKOU
HAyKU Kak cepbl 4eTOBEYECKOM NESITeIbHOCTH, 3TAllOB €€ Pa3BUTHs M 3HAYMMOCTHU
JUISL pa3BUTHS IUBWIM3AIUU, OBJAJICHUE S3BIKOM MAaTEMaTUKH U MaTeMaTHYeCKOU
KyJbTYpPOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO U
HCCIIEI0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBUA:

BBISIBIIAT W XapAaKTEPU30BATH CYIIECTBEHHBIE IPU3HAKH MATEMaTHYECKUX
00BEKTOB, TTOHATUH, OTHOIICHUH MEXIYy MOHATHAMHU, (HOPMYIHPOBATH ONPEACICHUS
MOHSATHH, YCTaHABIMBATH CYIMIECTBEHHBIM NMPU3HAK KJIACCU(HUKAIINHA, OCHOBAHMS IS
000011IeHUS U CPaBHEHUS, KPUTEPUHU MMPOBOJIUMOI0 aHAIN3a;

BOCIIPUHUMATD, hopMyIHupOBaTH u peoOpPa3OBbIBATH CYXJICHUA
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;



BBISIBIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B
(akTax, AaHHBIX, HAONIOACHMUSX M YTBEPKICHUSAX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3AKIIOUEHUH IO AHAJIOTUU;

IIPOBOAUTH CAaMOCTOATEJIBHO J0KAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBHICTPAMBATh apryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbL;

BbIOMpATh cIOcO0 peleHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHusi, BBIOupaTh HauboJiee MOAXOASIIINMN ¢ y4ETOM CaMOCTOSITEIHLHO BbIACIEHHBIX
KPUTEPUEB).

basoBble ncciaenoBaTebCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEI0BATEIBCKUA HHCTPYMEHT IIO3HAHWS,
dbopMynHpoBaTh BONPOCHI, GUKCUPYIOUIUE MPOTHBOPEYHNE, MPOOIEMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OpPMUPOBATh TUIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIIHIO,
MHEHHE;

IIPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEA0BAHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOTo OObBEKTa, SBJIECHUA, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKIy 00bEKTaMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOILIEHUS M BBIBOJABI IO pPeE3yjbTaTaM
NpoBEAEHHOTO HAOIIOACHUS, UCCIIEJOBAHMUS, OLIECHUBATh JOCTOBEPHOCTDH MOJYUYEHHBIX
pe3yJabTaTOB, BHIBOJIOB M 00OOIICHUI;

IIPOTHO3MPOBATh BO3MOJXKHOE PpAa3BUTHE IIpoliecca, a TakKXKe BbBIJIBUTATh
IIPEATIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUAX.

Pab6ora ¢ undgopmanmei:

BBISIBJIAT Je(UUUTH MUHOOpPMALMK, JAaHHBIX, HEOOXOJIUMBIX ISl OTBETAa Ha
BOIIPOC U IS PELLICHUs 3a/1a4u;

BBIOMpaTh MHGPOPMAIUIO M3 MCTOUYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIW3UPOBATD,
CHUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATh MH(OPMALIMIO Pa3IUYHBIX BUJIOB U (HOpM
IIPECTaBIICHNUS,

CTPYKTYpUpPOBaTh HH(POpPMAIUIO, MPEACTABIATh €€ B pa3IUuHbIX (dopMax,
WJLTIOCTPUPOBATh IPaPUUECcKH;

OLIEHMBATh HAIEKHOCTh HHPOPMAIMH [0 CAMOCTOSTEIIEHO CPOPMYITHUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHUBepPCcAJbHbIE YUeOHbIE 1eHCTBUSA
OOmenne:
BOCIIPUHUMATH U (OPMYIUPOBATH CYKJACHUS B COOTBETCTBUHU C YCIOBUSAMHU U
LEeJISIMU OOIIEHHMS, ICHO, TOYHO, TPAMOTHO BhIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U



MMCBMEHHBIX TEKCTaX, AaBaTh MMOSICHEHU 110 X0y pEeUIeHUS 3a1a4l, KOMMEHTUPOBATh
IIOJIy4YECHHBIN pe3yJIbTarT;

B XOA€ OOCYXIEHHUs 3aJaBaTh BOIPOCHl IO CYILECTBY OOCYKIAEMOW TEMBI,
po0eMbl, pelIaeMoil 3a/1auu, BbICKA3bIBaTh UJI€H, HAIIEJICHHbBIE HA MOUCK PELICHUs,
COMOCTAaBJSATh CBOM CYXJIEHUA C CYXICHUSIMU JAPYTHX YYaCTHUKOB JHAJIOTa,
0OHapy’KMBATh PA3IMUUE U CXOJCTBO MO3ULIHIA, B KOPPEKTHOU popMe GOpMyIHpPOBATH
pa3HOIIacHs, CBOM BO3PAXKECHMS;

NPE/ICTABIATh Pe3yJbTaThl PEIICHUs 3aJlayd, JKCIIEPUMEHTa, HCCIeIOBaHMS,
OPOEKTa, CaMOCTOSITEIbHO BbIOMPATh (opMaAT BBICTYIJICHUS C YYETOM 3ajaad
IPE3eHTALUU U 0OCOOEHHOCTEN ayJUTOPHUH.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aJaud, BHIOMPATh CIOCOO pEeIIeHHs C
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:

BJIAJIETh HAaBBIKAMU TTO3HABATEILHOM pediekcuu KaKk OCO3HAHUSI COBEPIIaeMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, MX PE3YJbTATOB, BIIAJIETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca U pe3yJibTaTa PEIICHUsST MaTeMaTHYeCKOM
3aJ1auM;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MHPU PEIICHUU 3a7ayH,
BHOCHUTHh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BRISBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IIEJU U YCIOBHUSAM, OOBSICHATH MPUIMHBI
JOCTYOKCHUSI WM HEJIOCTHIKEHUSI PE3YJIhbTAaTOB JEATECIbHOCTH, HAXOJHUTh OIIHOKY,
JaBaTh OLICHKY MTPHUOOPETEHHOMY OIIBITY.

CoBMecTHAas eITeJIbHOCTD:

MOHWMAaTh W HCIMOJIb30BaTh IMPEHUMYIIECTBA KOMAHJIHOM M HWHIAWBUAYATbHOU
PabOTHI MPH PEIICHUH YUSOHBIX 3aJ1a4, MPUHUMATH 11eJIb COBMECTHOM JIeSITEIBHOCTH,
IJJAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOTHI, pacmpenessaTh BHUILI paboT,
JIOTOBApUBAThLCSA, OOCYXKJAaTh IPOIECC M PE3yabTaT PabOTHl, 0000mMAaTh MHEHHUS
HECKOJIbKHX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opMax paboTel (0OCYX)IACHUS, OOMEH MHEHHA,
«MO3TOBbI€ IITYPMbD» U WHBIC), BBIMIOJHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTUMH YIC€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa B
o0ImMi  MPOAYKT  TIO KPUTEPHSIM, chopMynMpOBaHHBIM  Y4YaCTHHKAMU
B3aMMOJICHCTBHS.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOyyarmIMiiCs MOMYYUT CIEAYIOLIUE
MpeAMETHBIE PE3YyJIbTaThI 110 OTJEIBLHBIM TeMaM padodeil MporpaMMbl yueOHOTO Kypca
«Anrebpa u Hayaa MaTEMaTUYECKOTO aHATTU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OINEpPUPOBATHh TMOHSATUAMH: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoAnvecKas JApoOb, TMPOIEHTHI, HUPPALMUOHAIBHOE  YHCIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

MPUMEHATH APOOU U MPOILICHTHI JIJIsl PEIICHUS MPUKIIAIHBIX 3a]1a4 U3 Pa3IMIHbIX
OTpaciiedl 3HAaHUU U PealbHOU KU3HH;

NPUMEHATh TPUOMKEHHBIC BBIYUCIICHUS, MpaBUia OKPYIJICHUS, NMPUKUAKY U
OIIEHKY p€3yJIbTaTa BEIYMCIICHUI;

CBOOOJIHO  OMEPHUPOBATH TMOHATHEM: CTENEHb C IEJBIM IOKa3aTeseM,
UCITIOJIB30BaTh MOJAXOAAIIYI0 (OPMY 3alUCH JCHUCTBUTEIBHBIX YHCEN Ui PEIICHUs
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEPUPOBATH TOHITHEM: apU(PMETHUECKUM KOpPEHb HaTypajJbHOU
CTETICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAllMOHAJILHBIM MTOKa3aTelIeM;

CBOOOJIHO ONEPUPOBATh TOHATHUAMHU: Jorapud™ UHClIa, JECATUYHBIE U
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJIHO OIEPUPOBATH MMOHATUSIMHU: CHUHYC, KOCHHYC, TAHTEHC, KOTaHTEHC
YHCJIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATHUAMHU: APKCUHYC, ApPKKOCHHYC M ApPKTAaHIM€HC YHMCIOBOTO
aprymMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: TOXKIECTBO, YpPaBHCHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh PA3JIUMYHBIE METOJBl PEIICHUS pPalUMOHANbHBIX U  JpOOHO-
pPalMOHANBHBIX YPABHEHUM, IPUMEHSATH METOJI UHTEPBAJIOB /U PEUICHHS] HEPABEHCTB;

CBOOOJTHO ONEPHPOBATH TOHATHSIMHU: MHOTOWIEH OT OJIHOM TEepEeMEHHOMH,
MHOTOWICH C HEeIbIMH KOd(h(HUIHeHTaMH, KOPHH MHOTOWICHA, IPUMEHSTH JEICHHUE
MHOTO4WIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera niist permenus
3a7a4;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CUCTEMA JIMHEHHBIX YpaBHEHUH, MATPHUIIA,
ONPEICIIUTENb MATPHUILIBI 2 X 2 M €70 TEOMETPUUYECKUM CMBICII, KCTIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYUCICHUS €ro 3HAYEHUs], IPUMEHITh ONPEACTUTENN AJIs
pELICHUsI CUCTEMBbI JIMHEWHBIX YPABHEHHM, MOJEIUPOBATH PEAJbHbIC CUTYyallMU C



MOMOIIBIO CHUCTEMBI JIMHEHHBIX ypaBHEHUH, MCCIENOBATh MOCTPOCHHBIC MOEIU C
MOMOIIBIO MAaTPHUI] ¥ ONIPEEITUTENCH, MHTEPIPETUPOBATH MOJTYUYEHHBIN pPe3yIbTaT;

HCII0JIb30BaTh CBOMCTBA ACHCTBUI ¢ KOPHAMHU JUIs TpeoOpa30BaHuUsl BbIPAKEHUH;

BBITIOJIHATH MPEOOpPa30BaHUsl YHCIOBBIX BBIPAKEHHUH, COACPKAIIUX CTEHICHH C
palMoOHAIBHBIM TIOKa3aTeNeM;

UCTIOJIK30BaTh CBOWMCTBA Jorapu(pMoB it mpeoOpa3oBaHus JTOTapHPMUIESCKIX
BBIPAKCHU U,

CBOOO/JIHO ONEpUPOBATH TOHATUSMU: HPPAIMOHAIBHBIE, ITOKA3aTeIbHBIE H
Jorapu(MHUUYECKUE YPaBHEHHS, HAXOAUTh MX PEHICHHUS C TMMOMOIIBI0 PaBHOCHIIBHBIX
MIePeX0I0B MU OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIC TPUTOHOMETpUYECKHE (OPMYIBI I MPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO  OMEpUPOBATH MMOHATHEM: TPUTOHOMETPUYECKOE  YypaBHEHHE,
NPUMEHSATh  HEoOXomuMbie  (OPMYJIBI  JUIsl  PEIICHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MO/JICITHPOBATH PEATbHBIC CUTYAIIMH Ha SI3bIKE aNTeOphl, COCTABIIATH BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA 10 YCJIOBHIO 3aJ1a4M, UCCIIEJIOBATh MIOCTPOCHHBIE MOCIHU C
UCIIOJIb30BaHKUEM armapara aareophl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: (PYHKIUS, CIMOCOOBI 3amaHus (YHKIUH,
B3aMMHO OOpaTHbIC (DYHKITUH, KOMIO3UIHS (PYHKIIUH, Tpaduk GYHKIMHU, BHITIOTHATH
aJIeMEeHTapHbIe Mpeodpa3oBaHus rpad@uKoB GyHKINMT;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: O00JIACTH OMpENETICHUS M MHOXKECTBO
3HauYeHUN QYHKIUH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpPUPOBATH TOHATUSIMHU: UETHbIE U HEYETHbIE (YHKIUH,
nepuogudeckue (GyHKIUUA, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHAMYMBI (QYHKIIMW, HauWOOJbIIIeE W HaWMEHbIlee 3HauyeHue (QyHKIUM Ha
MIPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: CTENEHHAs (YHKLHS C HAaTypaJlbHbIM U
[eapIM TOKa3zateneM, Tpaduk CTenmeHHOW (YHKIMH C HATypajdbHBIM U IEIBIM
nokaszaTtesieM, rpapuk KOpHS N-OM cTeneHHu Kak (PyHKUIUMU OOpaTHOW CTENEeHU c
HATypaJIbHBIM IMOKA3aTEIIEM;

OTIepUpOBaTh TOHITHUSMU: JIMHEWHAs, KBajgpaTWdHAs W APOOHO-TUHEHHAs
(YHKIMH, BBIMTOIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OMNEpUpPOBATh MOHATHAMM: IIOKa3aTeldbHas M Jorapudmuueckas
GyHKIIMK, WX CBOWCTBa W TpaduKH, HCIONB30BATh HMX TPAaQUKHA I pPEIIeHUs
YpPaBHEHUN;

CBOOOIHO OMEpPUPOBATH MOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTbD,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apTyMEHTAa;



ucnoiap3oBaTh rpaduku  GyHKIOMH 7 HCCIENOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH MpU PEIICHUHU 3aJay U3 APYrUX Y4eOHBIX MPEAMETOB U pPEaIbHOU
KU3HU, BRIPAXKATh (OPMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUNHAMU;

Hauasia MaTeMaTH4eCKOro aHajamn3a:

CBOOOJHO ONEpPUPOBaTh MOHATHSAMHU: apuPMeTHdecKas M TreoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO YOBIBaIolasi reoMeTpuuecKasl MpOrpeccusi, JUHEHHBIN U
HKCIIOHEHIMATBHBIN pOCT, (hOopMysa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHUU ISl PELICHUs pealbHbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OINEpPUPOBATH MOHITHUSAMU: IMOCIEA0BATEILHOCTh, CIIOCOOBI 3aJaHuUs
NOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M  OrpaHUYEHHbBIE IOCJIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKICHHUSI MAaTEMAaTHYECKOTO aHaJIN3a Kak aHain3a OECKOHEYHO
MaJIbIX;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: HEMPEPBHIBHbIC (PYHKIIMM, TOUKU pa3phiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (GYHKLHUSA, HEMpepbiBHAs Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUI IJIs1 pelIeHus 3a1a4;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: TIEpBasi U BTOpas MPOU3BOAHBIE (QYHKIINH,
KacaTesibHas K rpaduky (yHKIUH;

BBIYHCIISITH IPOU3BOJIHBIE CYMMBI, IPOU3BENEHHUS, YACTHOTO U KOMITO3HIIMH JIBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCITOJIB30BaTh T'E€OMETPUUYCCKMA W (U3MYCCKUM CMBICT TPOU3BOJAHOU IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOTHO OMEPUPOBATH MOHATUSIMH: MHOXKECTBO, OTIEpAIlMU HAJ MHOXKECTBAMU,

UCIIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar sl ONUCAaHUS PeabHBIX
MIPOLIECCOB U SIBJIICHUI, MPH PELICHUH 33724 U3 IPYTUX yYEOHBIX TPEAMETOB;

CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH: OIpEJCICHUE, TeopemMa, YypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaT€MaTUYECKOTO0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCWIIHHBIC
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy oOydyenuss B 11 kiacce oOyyaroIIMiiCs MOJMYYUT CIEAYIOUINE
MIPEIMETHBIE PE3YIIBTATHI 110 OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca
«Aunrebpa 1 Hayaia MaTEMaTUYECKOTO aHATIU3ay:

Ymncsia v BBIYHCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH: HATYPAIbHOE M IIEJIO€ YHCIIO0, MHOXKECTBA
HaTypaJIbHBIX U IIEJIBIX YHCEJI, UCMOJb30BaTh MPU3HAKU ACIUMOCTH LEIbIX YHUCEN,
HOJl m HOK HarypanpHBIX 4uCeN Mg PEUIEHHs 3a1a4, NPUMEHSTh aJITOPUTM
EBxnuna;



CBOOOJHO ONEpUpPOBAaTH TMOHATHEM OCTaTKa 1O MOAYJIO, 3aIlUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTABIATh KOMILUIEKCHBIE YHUCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKON (opMe, BBITIONHATh apu(PMETHYECKHUE OINepaluu C HUMHU U
M300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATh TMOHATHSIMHU: HpPpPALUOHAIIbHBIE, IOKa3aTelbHbIE U
norapupMUYECKUe HEPABEHCTBA, HAXOIUTh UX PEIIEHUS C TOMOLIbIO PABHOCHIIBHBIX
EPEXOJIOB;

OCYIIECTBIISITH OTOOpP KOPHEHN NPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS,

CBOOOJTHO  ONEPUPOBATH TOHSATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXoaumbie  (GOPMYJbI  JUIsI  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMbl M CHUCTEMBI-CIIC/ICTBUS, HAXOAUTH PEIICHUS
CHUCTEMBbI M COBOKYITHOCTEH pallMOHAIBHBIX, UPPAlMOHAIBHBIX, MOKA3aTEeIbHBIX M
norapuMUYECKUX YPABHEHHUM U HEPABEHCTB;

peliaTh paruoHalIbHbIE, UppAllMOHANIbHBIE, TTOKA3aTeNbHbIe, TorapupMUIECKHe
U TPUTOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA, COJAEpXKAIlMe MOAYJIU U
[apaMeTpBhl;

OPUMEHSTh Tpaduueckre METOIbl IJis pelleHus YpaBHEHUW W HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETTUPOBATH PEAIbHBIC CUTYAIIUU Ha S3bIKE aJIreOpbl, COCTABIISATH BBIPAKEHUS,
YPAaBHEHUSI, HEPABEHCTBA M MX CHCTEMBI [0 YCIOBHUIO 3a1a4d, HCCIEN0BATh
MOCTPOCHHBIE MOJENIM C HUCIOJBb30BAaHUEM ammapara ajareOpbl, WHTEPIPETUPOBATH
MOJy4YEHHBIN pe3yJIbTaT.

DOyHKUNH U TPAPUKH:

CTpouTh TpaduKku KOMMO3UIMUA (GYHKIUNA C TOMOIIBIO AJIEMEHTAPHOTO
MCCJIeIOBAHUS M CBOWCTB KOMIIO3UITUH JABYX () YHKIIHIA,

CTPOUTH T€OMETpUYECKHEe 00pa3bl YPaBHEHU U HEPABEHCTB HA KOOPAWHATHOMN
IIJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSMHU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITHH;

OPUMEHATh (DYHKUMU JJIsI MOJEIMPOBAHUS M HCCIEIOBAaHMS peaJbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

WCIIOJIb30BaTh MPOU3BOHYIO ISl UCCie0BaHusl (DYHKIIMM HA MOHOTOHHOCTb U
3KCTPEMYMBI;



HaxoJIUTh HAWOOJbIIEE U HAUMEHbBIIEE 3HAYCHUS (PYHKIMU HEMPEPHIBHOW Ha

OTpE3KE;

HCIIOJB30BaTh MPOU3BOJHYIO I HAXOXKACHHUA HAWIYUIICTO PCUHICHUA B

MPUKIIATHBIX, B TOM YHCIE COMMAIbHO-IKOHOMHUYECKUX, 3aJa4dax, JUIsl ONpeacICHHs
CKOPOCTH M YCKOPEHUs TpoIiecca, 3alaHHoro (opMyIIoi Wi rpadukom;

CBOOOJIHO OIEPUPOBATH MOHATUIMU: IEPBOOOPa3Hasi, ONpeneNEHHbIN HHTETpal,

HaXOJUTh NEPBOOOPa3HbIE 3JEMEHTAPHBIX (YHKIMH M BBIUYMUCIATH HHTErpaj Mo

dbopmyne Hprorona-JleiiOnuna;

HaXOAUTh IJIOIaaH IIJIOCKHUX q)Hpr 1 00BEMBI TEII C IMOMOIIbIO MHTEI'palia;
HUMCTb TMPCACTABIICHUC O MATCMATHYCCKOM MOJCINPOBAHUN Ha TIPUMECPC

cocTaBlieHUs TudPepeHInaTbHbIX YPaBHEHUH;

peliaTh IMPHUKIAOHBIC 3aad4v, B TOM YHUCIIC COIHUAJIIbBHO-DKOHOMHYCCKOTO H

(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.
TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 9acos
Kont IIpa
Ne
o/ HaumeHoBaHue pa3iesioB U TeM Beer poJIb KTH JaexkTpoHHbIe (HUpPOBHIE)
I MpPOrpaMmMabl o HbIE yeck | 00pa3oBaTe/ibHbIE pecypchl
pador & wue
bl pado
ThbI
MHOKeCTBO JIeHCTBUTEIIHLHBIX
yucen. MHOMOUICHEL. https://resh.edu.ru/subject/51/
PanmonanbHble ypaBHEHHS 1 24 1 https://100urokov.ru/predmety/alge
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX bra
YpaBHCHUHA
https://resh.edu.ru/subject/51/
Oynkuuu u rpaduku. CreneHHas 12 1 httos:
(bYHKIIHS C HIEMBIM MOKA3aTeeM ps://100urokov.ru/predmety/alge
bra
Apubmernyeckuii KOpeHb N-oif https://resh.edu.ru/subject/51/
crernieHu. VppannoHanbHble 15 1 https://100urokov.ru/predmety/alge
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Tpou3soHas cs/Elekron_resursy FGOS 2022 5
-11 kl/Algebra 10/
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Ne Mpakr | OJeKTPOHHbIE
(]
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I10 ITPOTPAMME

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI
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10 KVIACC

Kox
npoBepsie .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
Moo 0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTa
TA
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh NOHATUSIMH: PAMOHAIBHOE U IEHCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS
' U JIeCSITHYHAS IPOOb, IPOIIEHTHI
12 BrImonHaTh apudMeTHUecKre OTepanuy ¢ paroOHAIbHBIMU U JICHCTBUTEIHHBIMH
' YUCITaMK
13 BrIMonHATE TpUOIMKEHHBIE BEIYUCIICHUS, I/ISHOJ'II)3YS{ MpaBHJIa OKPYTJICHHUS, AeTaTh
MIPUKHJIKY U OIIEHKY pe3yiibTaTa BEIYMCICHUN
OmnepupoBaTh TOHSATHSIMH: CTENEHb C IEJBIM IOKa3aTeJeM, CTaHAapTHas (opma
14 3alUCH JCWCTBUTEIHLHOTO 4YHCIIa, KOPEHb HATYypaIbHOW CTENEHH; HCIIOJIb30BaTh
' MOAXOSITYI0 (POPMY 3aIHCH JICHCTBUTENBHBIX YUCET JUIS PEIICHUS PAKTHUECKIX
3a7a4 ¥ MPeJICTaBICHUS TaHHBIX
OmnepupoBaTh MHOHATHUSAMH: CHHYC, KOCHHYC M TAaHT€HC IPOHM3BOJIBHOTO YTJIa;
1.5 HCIIOJIb30BaTh 3aIUCh MPOU3BOJIBHOTO yrila Yepe3 0OpaTHhIE TPUTOHOMETPUUECKHE
dbyHKIMH
2 VYpaBHEHHs 1 HEPAaBEHCTBA
OmnepupoBaTh TOHATHAMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 pannoHaNbHOE, HPPAMOHAIIFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BemmosHATE  mpeoOpa3oBaHMs TPUTOHOMETPUYECKMX BBIPAKEHMH M peIIaTh
' TPUTOHOMETPHUYECKUE YPaBHEHUS
BeimosHATE  mpeoOpa3oBaHMS  LENBIX, PAUOHATBHBIX W HPPAMOHAIBHBIX
2.3 BBIPKCHUI M peIIaTh OCHOBHBIC THUIIBI LIEJbIX, PAIIMOHAIBHBIX ¥ HPPAIIMOHAIBHBIX
yYpaBHEHHI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHHUS U HEPABEHCTBA JUIS PELICHHSI MATeMaTHUECKHX 3a/1a4 U 33134
' U3 Pa3IMYHbIX 00JacTeil HAYKH U PeaIbHON JKU3HH
MogenupoBaTh peasibHble CHTYallMd Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHHUS,
2.5 ypaBHEHHUs, HEPAaBEHCTBA 10 YCIOBUIO 33J]auMl, CCIEI0BATh MOCTPOESHHBIE MOJIENH C
UCIOJIb30BAHUEM allllapaTa ajareopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: (QYHKIHS, CHOCOOBI 3ajaHus (YHKUUH, 001acTh
3.1 ONpeNieIeHusT U MHOKECTBO 3HAaYeHMH (yHKIMM, rpaduk (GYHKIHH, B3aUMHO
oOpatHble GYHKIIUN
3.9 OmnepupoBaTh MOHATHAMH: YETHOCTh M HEUETHOCTh (YHKUMHU, HYIH (YHKIIHH,
' MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA




3.3 Hcnonb3oBatk rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 Crpouth M uyMTaTh rpaduku JWHEHHOW GYHKUMH, KBaJpaTHUHOW (QyHKIHH,
CTETIeHHON (PYHKITUH C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBare rpadukn GyHKIUN I UCCIEAOBAHMS TPOLECCOB U 3aBUCUMOCTEH
3.5 MIPH PEIICHUH 3324 U3 APYruX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU, BRIPAKATH
(opMynaMu 3aBUCUMOCTH MEXK/Ty BETMYMHAMU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh  TOHSATHSAMH:  IOCIEAOBATEIBHOCTh,  apuUpMeTHUYecKas |
' reoMeTpUIecKast porpeccuu
42 OnepupoBaTh MOHATHUAMU: OECKOHEYHO YOBIBAIOIIAsi F€OMETPUUECKas MPOrpeccusl,
' CyMMa OECKOHEUYHO YObIBaIOIIEH T€OMETPUUYECKON Mporpeccun
4.3 3anaBaTh MOCJIEIOBATEIFHOCTHA PA3IMYHBIMH CITIOCOOAMH
44 Hcnonp3oBaTh CBOICTBAa TOCIIEAOBATENIFHOCTEH ¥ TPOTPECCH ISl  pPEIICHHS
' peanmbHBIX 337249 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTNIEPAIlU HAJI MHOYKECTBAMHU
5.9 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui OIMCaHUS pealbHBIX
' MIPOLIECCOB U ABJICHUMH, IIPU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.3 OmnepupoBaTh NOHATUSAMU: ONPEAEICHNE, TEOPEMa, CIEJCTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJabTaTa
1 Yucna u BBIYUCIICHUS
OmnepupoBaTh MOHATUSAMH: HaTypalbHOE, LEJI0€ 4YHCIO; HCIOJIb30BATh
1.1 MPU3HAKK JIEIMMOCTH IIEJbIX YHCEJ, Ppa3J0XKEHHWE 4YHCiIa Ha MpPOCThbIe
MHO>KUTEIH JUIs peLIeHus 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh NOHATUAMM: JOrapudM yucia, JECATUYHbIE U HaTypalbHbIE
' norapu(msl
2 VYpaBHEHUS U HEPABEHCTBA
[IpumensTh cBoOlcTBa cTeMmeHM JUId NpeoOpa3oBaHMUsl  BBIPAXKEHUH,
2.1 ONEpHPOBATh TOHATHAMM: MOKa3aTeJIbHOE YpPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THITBI TIOKA3aTENIbHBIX YPAaBHEHUN U HEPABEHCTB
BbimonHATe npeoOpa3zoBaHMs BBIPAKEHUH, coAepKaluX JorapudMsl;
2.2 ONEepPHPOBATh TMOHATHAMM: JOTapU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
peaTh OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 HaxonuTh perieHust mpocTeHInX TpPUroHOMETPUIECKUX HEPABEHCTB




OnepupoBaTh NOHATHSMM: CUCTEMA JUHEUHBIX YpaBHEHUN U €€ pelleHUE;

24 HCII0JIb30BAaTh CUCTEMY JIMHEHHBIX YPaBHEHUN Ul PELLICHUS IMPAKTHYECKHUX
3a1a4
25 Haxonuts pemeHus npocTelmmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
' ypPaBHEHUI U HEPABEHCTB
MopenpoBaTh peajlbHble CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBJIAThH
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA U CHUCTEMBbl IO YCIIOBHUIO 3aJayd,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BaHUEM alapara aareopsl
3 OyHKIMH U TpapUKH
OnepupoBaTb MNOHATHSMM: NEpUOAMYECKAs  (QYHKUIMS, HPOMEKYTKU
31 MOHOTOHHOCTH (YHKLHH, TOYKH IKCTpeMyma (QYHKUWHU, HauOoJsblliee U
' HauMeHblllee 3Ha4eHHUs (YHKIMM Ha MPOMEXYTKE; HCIOJIb30BaTh UX I
uccieoBaHus QYHKINHU, 3aJaHHON IpaduKoM
OnepupoBaTh MOHATUSAMU: TpadUKU MOKA3aTEIbHOM, JorapuMuyeckon u
3.2 TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTb HX Ha KOOPAUHATHOU
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB
33 N300paxkaTh Ha KOOPAWHATHON TJIOCKOCTH T'padMKU JIMHEWHBIX YPaBHEHUH U
' WCIOJIb30BATh UX ISl PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
3.4 Hcnons3oBate rpaduku (GYHKIUH A1 HMCCIEJOBAHUSA HPOLECCOB H
' 3aBHCUMOCTEH U3 JPYrux y4yeOHBIX TUCLMIIINH
4 Havana maTemaTnueckoro aHaimsa
OnepupoBaTh NOHATHAMHU: HENPEpbIBHAS (DYHKLUS, IPOU3BOAHAS (DYHKLIUU;
4.1 WCIIOJIb30BaTh T€OMETPUUSCKUN U (PU3NYECKUN CMBICT MPOW3BOIHOMN st
pelieHus 3a1a4y
4.9 HaxoauTh npon3BOIHBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOAHBIE
' CYMMBI, IPOU3BEAEHUS, YACTHOTO (QyHKIUH
Hcnonbs30BaTh NPOU3BOAHYIO M1 UCCIEI0BaHUSI (PYHKIIMM HA MOHOTOHHOCTb
4.3 U DKCTPEMYMBI, NPUMEHATh PE3YIbTaThl MCCIEIOBAHMS K IOCTPOCHHUIO
rpaguKoB
44 Hcnonp30BaTh NPOU3BOAHYIO Ui HAaXOKIEHUS HAWIYYLIErO PEIICHUS B
' IPUKJIAJHBIX, B TOM YHACJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MOHATUAMHU: IepBOOOpa3Hass M MHTErpaj; IMOHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii CMbICI HHTErpaja
46 Haxonuthk nmepBooOpa3Hble 3J€MEHTAapHBIX (DYHKUNN, BBIYUCIATH MHTErpal
' no ¢opmyne Hetotona — JleitOnuma
4.7 Pemares nmpuknazHele 3agadd, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOTO U

(I)I/BI/I‘ICCKOFO XapakTepa, CpeaACcTBaMU MaTEMATUICCKOTO aHAJIN3a

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC




HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Parmmonanbubie yncina. OOBIKHOBEHHBIE U ICCATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE
11 | MepHommdeckue npobu. Apudmerndeckrue omepanud C PaluOHATBHBIMH YHCIAMH,
' npeoOpa3oBaHusl YHCIOBBIX BbhIpakeHWi. [IpumeHeHue npoOell W TPOIEHTOB IS
pELICHUS MTPUKIIAIHBIX 33/1a4 U3 Pa3JIUYHbIX OTpaciaed 3HAHUW U pEAIbHOM KU3HU
JleiicTBuTENbHBIC YnCIa. PanimoHanbHbIe U UppalMOHATBHEIE Yncia. ApudmMernyeckue
1.2 | omepammu ¢ JEWCTBUTENBFHBIMH 4YHCIaMH. [IpuOMIKEHHBIE BBIYMCICHHS, IpaBHIIa
OKpYTJICHUS], MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCIICHUN
Crenens ¢ 1ienpIM nokazarenaem. CranmapTHas popma 3amucu AeMCTBUTEIBHOTO YHCTIA.
1.3 | Hcmonp3oBanue moaxojsmield (HOpMBI 3alUCH JCHCTBUTENBHBIX YHCEN Ui PEIICHHS
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apudmMernyecKuMu
' KOPHSIMHU HaTypalbHOW CTENEHH
15 CuHyc, KOCHHYC U TAaHT€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YUCJIOBOTO apryMEHTa
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OpPa30BaAHMS
59 [IpeoOpazoBaHue TPUTOHOMETPUICCKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYCCKUE
' bopMyIbI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelieHMe HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppanMoHalIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHne ypaBHEHHU U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 3a/1a4 U 3a7a4 U3
' Pa3IMYHbIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus, cnocobbl 3amanus Qynkuuu. ['paduk ¢dyaknuu. B3aumbo oOparHbie
' byHKIMN
3.9 OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHWd ¢Qynkiuu. Hymu QyHkuun.
' ITpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKITUH
33 CrenenHas GyHKIHS C HaTypaJdbHBIM U IIENbIM MoOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 Tpuronomerpuyeckass OKpPY)KHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (YHKUIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro anaauza
41 [locnenoBarenbHOCTH, CcHOCOOBI 3aJaHus MoOcienoBaTeNbHOCTEH. MOHOTOHHBIE

OCIICA0BATCIIBHOCTH




Apudmernueckas U TEOMETpUYECKass NPOTrpeccuu. beckoHeuHo yObIBaromias
49 | TEOMETpHYECKad NPOrpeccus. CymMMma OECKOHEYHO YOBIBAIONIICH T'€OMETPHYECKOMN
' nporpeccur. Dopmyrna CIOXKHBIX MPOIEHTOB. VICIONB30BaHUE MPOTPECCHH  JUIS
pElICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, oniepaliuy HaJl MHOKecTBaMu. J(narpammel Ditniepa — Benna. [Ipumenenune
5.1 | TeopeTUKO-MHOKECTBEHHOTO armapaTa Jisi OMUCAHUS PEATbHBIX MPOIIECCOB U SBJICHUH,
MIPY PEIICHUH 33]1a9 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETBIX YUCET
1.2 Crenens ¢ panlMoOHaIbHBIM NOKa3areneM. CBOKWCTBA CTEIIEHU
1.3 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpazoBaHue BBIpAKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHAIILHBIM MOKa3aTelieM
2.3 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB
2.4 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckre ypaBHEHHS M HEPaBEHCTBA
26 Cucrembl IMHEHHBIX ypaBHEHUI. Pelenne npukiagHbix 3a7a4 ¢ MOMOIIBIO CHCTEMBbI
' JIMHEHHBIX YpaBHCHUMN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHenue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a7a4 U
' 3a/1a4 U3 pa3IuYHbIX 00JaCTe HayKH U peaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuognueckue ¢yHkuuu. I[IpoMexXyTku MOHOTOHHOCTH (DYHKIIHUU.
3.1 Makcumymbl U MHHUMYMBl (QyHKUMd. HawuGonbliee M HauMeHblee 3HAUYCHUE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.3 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 pellieHus] ypaBHEHU U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpa@ukoB GyHKIMA A7 UCCIETOBAaHUS MPOIECCOB U 3aBHCUMOCTEH,
3.5 KOTOpbIE BOHUKAIOT MPH PEIICHUH 33/1a4 U3 IPYTUX YI€OHBIX MPEAMETOB U peaTbHON
KUZHU
4 Havana maTemarnueckoro aHanmsa




4.1 HenpepoiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICIT TPOU3BOIHOM
43 [IpousBoanbie >MeMeHTapHBIX (yHKUUNA. DOpMyNIbl HAXOXKICHHS MPOU3BOIHON
' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUH
[IpumeHeHne MPOM3BOAHOW K HCCIEIOBaHHWI0O (YHKIMA Ha MOHOTOHHOCTh U
4.4 SKCTpeMyMBbl. HaxoxkneHne HanOOJbIIEero M HaMMEHBIIETO 3HA4YeHUs (QYHKIUH Ha
OTpE3Ke
45 [IpumeHeHre NpoOU3BOAHOM /I HAXOK/IEHUSI HAWIYYLIEro PEIEeHUs B MPUKIIAJHbIX
' 3a/1a4ax, JUIsl ONpeIeIeHNnsl CKOPOCTH Mpoliecca, 3alaHHOT0 (opMyIoi Win rpadukoM
4.6 [TepBooOpa3nas. Tabnuiia nepBooOpa3HBIX
47 Wurerpan, ero reomerpudeckuii 1 ¢puznyeckuil cMpici. Beruncnenne uHTerpana mno
' dopmyne Herorona — Jleiibaua

IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUA K

PE3YJIb

TATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJBHON

IHNPOI'PAMMBI CPEJHET'O OBLHIETI'O OBPA3OBAHUA

Kon

npoBepsie

MOro
TpeOOBaH
ust

IIpoBepsiemble TpeOOBaAHMS K NMPEAMETHBIM Pe3yJbTATaM OCBOECHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o0mero o0pa3oBaHus

Bnanenne Meronamu J10Ka3aTeibCTB, AJTOPUTMAMM pELICHMs 3ajad; yMEHHE
(dopMynMpoBaTh U ONEPUPOBATH MOHATUAMHU: OIpEle/IeHHE, aKCUOMa, TEOpeMa,
CJIEZICTBHE, CBOICTBO, MPU3HAK, J0KA3aTEIbCTBO, PAaBHOCWIIbHBIE (POPMYIUPOBKH;
OPUMEHATh HUX; YyMeHHe (GopMynIupoBaTh OOpaTHOE U MPOTHUBOIMOJIOKHOE
YTBEP)KJCHHUE, NPUBOJUTH IMPUMEPbl U KOHTPIPUMEpPHI, MCIOJIB30BaTh METO]
MaTeMaTUYeCKON HWHAYKIUH; IPOBOAUTH JIOKa3aTeJIbHbIE PACCYXKAECHUS IpU
pelIeHUH 3ajjay, OLEHMBATh JIOTUYECKYIO IPaBWIBLHOCTh PACCYKICHUH; yMEHHE
ONEpUpPOBATh  IMOHATUSAMHU: MHOXECTBO, IIOJAMHOXKECTBO, OIEpalMd  Haj
MHOKECTBAMHU; YMEHHUE MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar st
OTIMCAHHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUHM U IIPU PELIEHUH 3a7a4, B TOM YHUCIIE U3
JPYruX y4yeOHBIX NPEAMETOB; YMEHHE ONEpUpOBaTh MOHATHAMHU: Ipad, CBSI3HBIN
rpa¢, aepeBo, LUK, rpad Ha MIOCKOCTH; YMEHME 3a/1aBaTh U OMMCHIBATH Ipadbl

pa3JInIYHbIMHU CHOCO6aMI/I; HCIIOJBb30BAaTh I‘pa(bbl IIpu pCUICHUU 3a1a4

YmMmenue OICpHUPOBAaTh MOHATHAMHA: HATYPAJIbHOC YMUCIIO, LEJIO0C YUCIIO, CTCTICHL C

LEJIbIM TIOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHb C PalMOHAJIbHBIM




MoKa3aTeNieM, CTETEeHb C JICHCTBUTENBHBIM MOKa3aTeieM, Jorapudm ducia, CUHYyC,
KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YHUCIA, OCTAaTOK IO MOJIYINIO, PAllMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YKCJI0, MHOXKECTBA HATYpPaIbHBIX, LIE€JIbIX, PAllUOHATIbHBIX,
NEUCTBUTENBHBIX  YHUCEJI; YMEHHE HCIOJIb30BaTh IPU3HAKU  JEIUMOCTH,
HaMMEHBIINN OOIINH IeNUTENb U HaMMeHbIee 0011ee KpaTHoe, aroput™ EBkimaa
OpU PELIEHUH 3a/]ay; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIMOHHBIMU CHUCTEMAaMH
CUMCIICHUS; yMEHHE BBINOJHATh BBIYMCICHUE 3HAYCHUH U TIPeoOpazoBaHMUS
BBIPQXKEHUN CO CTemeHsMU U Jorapudmamu, mpeoOpazoBaHuss JPOOHO-
panroHaTBEHBIX BBIpaKCHUH; yMEHHE OTIEPHPOBATH TIOHATHSIMHU:
MIOCJIEI0BATENBbHOCTD, apU(METHUECKasl POTrPeCCHs, TeOMETpUYECKas porpeccus,
OecKOHEYHO yObIBaroIlasi TreoMeTpUYecKas TIpOorpeccus; YMEHHE 3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MMOMOUIBI0 PEKYPPEHTHBIX (OpMYs; yMEHHE
OTIEpUPOBATh TOHATHSAMHU: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIE KOMIUIEKCHbBIE
yyclia, MOJyJdb M apryMEeHT KOMIUIEKCHOTO 4Mcia, (opma 3amucu KOMIUIEKCHBIX
yycen (reoMeTpuyeckas, TPUTOHOMETpUUYEecKas M anreOpanyeckas); yMeETb
MPOU3BOIUTEH apU(METHUECKUE NECHCTBHUS ¢ KOMIUIEKCHBIMU YHCIIAMU; TTPUBOINTH
IIPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCEN; ONIEPUPOBATh MOHATUAMU: MaTpULA

2x2 1 3%X3, onpeAeIuTENb MATPHULIbl, TEOMETPUUYECKUM CMBICI ONPEICTUTENS

YMeHue  omepupoBaThb  MOHATHSMH:  palUOHAJbHBIE,  HppallMOHAIbHBIE,
MoKa3aTesbHble, CTENIEHHbBIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKHIE YPaBHEHUS
U HEpPaBEHCTBA, WX CHUCTEMbl; yYMEHHUE OIEpPUpPOBATh MOHATHSIMH: TOXKIECTBO,
TOKJIECTBEHHOE MPeoO0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJILHOCTh YpPaBHEHUW, HEPABEHCTB U CHCTEM; YMEHUE pelllaTh
ypaBHEHUS, HEPABEHCTBA U CHUCTEMBbI C MOMOIIBIO PA3TUYHBIX MPHUEMOB; pellaTh
yYpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C I[apaMeTpoM; MPUMEHSITh ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMbl Ui pPELICHUS MaTeMaTH4YeCKHX 3ajad W 3aJad u3

Ppa3INIHbIX obnacrei HAaYKU U peaHBHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMU: (PYHKIMS, YETHOCTh (DYHKLIMHU, NEPHUOJUYHOCTh
(GyHKUMH, OrpaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTPEMYM
¢byHkuuu, HauOoJsplllee M HauUMEHblIee 3HaueHUs (YHKIUUM Ha TPOMEXYTKE,
HenpepbiBHasE (QYHKIM, acuUMOTOTHl Tpaduka (yHKUMH, TepBas U BTOpasd
Npou3BoiHAs (YHKIMH, F€OMETpPUYECKMH W (PU3NYECKUH CMBICH MPOU3BOAHOM,
nepBooOpasHasi, ONpeieIEHHbIA HHTETrpall; yMEHUE HaXOIUTh aCUMIITOTHI Tpaduka
(GyHKUIMU; YMEHHE BBIYMCIATH MPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO U

KOMMO3ULIMU (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky (yHKIMH;




YMEHHUE HAXOJHUTh MPOU3BOIHBIC IEMEHTAPHBIX (DYHKIMIA; YMEHUE HCIIOIb30BATh
MIPOU3BOIHYIO JJISl HCCIIEOBAHUS (PYHKIMH, HAXOIUTh HAanOOJIbIINE U HAUMEHBIINE
3Ha4YeHUs1 PYHKIIHI; CTPOUTH rpa)ikKu MHOTOYJICHOB C MCIOJB30BAHUEM arapaTa
MaT€MaTHYECKOr0  aHalIu3a; MPHUMEHATh IPOM3BOJHYIO JUISL  HAXOXKJEHUs
HaWIy4lIero PEeICHUs B IPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-IKOHOMUYECKHUX U
(bu3nvecKux 3a1a4ax; HAXOJUTh IJIOMIAIU U 00BEMBI (PUTYP C TOMOIIBIO HHTETPANIA;
IPUBOAUTL  INPUMEPbl ~ MaT€MAaTHYECKOIO0  MOJCIHMPOBAHHUS C  IOMOUIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue onepupoBaTh MNOHATUSAMU: Tpaduk GyHKOUM, oOpaTHas (QyHKIMS,
KoMno3uuus — (QyHKOuH, JUHEeWHas  QyHKUMs, KBagpaTthyHas — (QYHKIMS,
panuoHanbHas (QYHKIMs, CTENEeHHas (PyHKIUS, TPUTOHOMETpUYecKue (QYHKIIHH,
oOpaTHble TpUTOHOMETpUUYECKHe (YHKIIUHU, TOKa3aTelbHas M JIorapupMUIecKas
(GyHKIMHM; yMEHUE CTPOUTh TrpadUKd U3YYEHHBIX (YHKIMM, BBIIOJHATH
npeoOpazoBaHusi TpadukoB (PyHKIMA, HCHOJIB30BaTh TpadUKU UISI H3ydEHUS
MPOLIECCOB U 3aBUCUMOCTEH, TP PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHbIX TPEIMETOB U
3aJad U3 peambHOM JKU3HU; BBIpaXaTh (OPMYJIAMH 3aBUCUMOCTH MEXIy
BEJIMYMHAMM; HCIOJIb30BAaTh CBOWCTBA M rpaduku QyHKIMA Ui pereHus
YpaBHEHMH, HEPABEHCTB U 3aJad ¢ MapaMeTpaMy; N300pakaTb HA KOOPAMHATHOM

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue peniath TeKCTOBbIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHCIIE HA POIIEHTHI, JOJIU
U 4acTH, Ha JIBIKEHHUE, paboTy, CTOUMOCTb TOBAapOB M YCIYT, HAJIOTH, 3a/1a4l U3
obnmacTu ympaBlieHUsT JIMYHBIMH W CEeMEHHBbIMU (UHAHCAMHU); COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHMS, HEPABEHCTBA M HUX CHUCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCJIEZIOBATh MOJTYYEHHOE PEIlIeHUE U OLIEHUBAThH MPABA0IOI00HOCTD PE3YIIbTATOB;
YMEHHE MOJICIUPOBATh peajbHble CUTyallUH Ha SI3bIKE MAaTEMAaTHKH, COCTaBJISATh
BBIPQXKEHUS, YPAaBHEHMS, HEPABEHCTBA M HUX CHUCTEMBbI IO YCJIOBHIO 3aJayd,
UCCIIEJIOBaTh TIOCTPOEHHBIE MOJENU C UCHOJIb30BaHUEM ammapara anredpsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue omnepupoBaTh MOHATUSAMH: CpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJiplllee W HaUMEHbLIee 3HAYeHMs, pa3Max, JAUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHME U3BJIEKaTb, WHTEPIPETUPOBAThH
UHpOpMaLMIO, NPEJCTAaBICHHYI0 B TaOiHMIaxX, Ha JauarpaMMax, rpadukax,
OTPaXKarollyld CBOMCTBA pEAJbHBIX MPOLECCOB W SBJICHUW; NPEICTABIATH
MHGOpPMAIIMIO C MOMOINBI0 TAOIMII U JHarpaMM; HCCIel0oBaTh CTATHCTUYECKUE

AaHHBIC, B TOM YHUCIIC C IMPUMCHCHUCM rpa(bnqecxnx MCTOIOB M DJJICKTPOHHBIX




cpeacTB; rpaduyeckn UCCIEIOBaTh COBMECTHBIE HAOIIOACHUS C TOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOU pErpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYallHBIM ONBIT W Ciy4ailHOE COObITHE,
BEPOSITHOCTh ~ CIIyYalHOTO  COOBITHS; YMEHHE BBIUUCIATH BEPOSATHOCTH C
UCTIOJIb30BaHUEM TpaUYECKUX METOJOB; TPUMEHATh (OPMYIIBI CIOKEHUS H
YMHO’KEHUSI BEPOSITHOCTEHN, OpMyily MOITHON BEposTHOCTH, Gopmyny bepryiu,
KOMOWHATOpHBIE (PAaKTHI U (HOPMYITBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHUE OIIepUpOBaTh IOHATUAMM: ClIydailHas BEJIMYMHA, PaCHpEACIICHHUE
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJIAaHNE, TUCIIEPCUS U CTAHJAPTHOE OTKIOHEHHE
ClydailHOM BeNWYMHBI, (YHKIMU paclpelesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTeIbHOIO0 ¥ HOPMAaJIbHOIO PACIPENEICHUN; YMEHUE UCIIONb30BaTh CBOMCTBA
M3YUYEHHBIX PaCIpeAesICHUN Ul PEIIeHMs 3a/1a4; 3HAKOMCTBO C ITOHATUSIMHU: 3aKOH
OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE MPUBOAUTH
MIPUMEPBI MPOSIBICHUS 3aKOHA OOJIBIIUX YKCENT B NMPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHHE OIEpUPOBaTh NOHATHSMHU: COYETAHUE, NEPECTAHOBKA, YHCIIO
COUECTAaHUH, YHUCIO MepecTaHOBOK; OuHOM HploTOHA; yMeHHE NPUMEHSATbH
KOMOMHATOpHbIE (DAaKTBl M pacCyXkAEHUS JUld pELIeHHUs 3a7ad; OLICHUBATh
BEPOATHOCTH pPEAJIbHBIX COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4, BEIMYMHA Yyrja, IUIOCKUHA Yroj, ABYIPaHHBIM Yyroj, TpEXTpaHHBINA
yroj, CKpEIIMBAIOIIHUECS NpsMble, MapaIeIbHOCTh M MEPHEeHIUKYISIPHOCTD
HPSIMBIX U TIOCKOCTEH, YroJl MEXKTy PSMBIMU, YT'OJI MEKTy IPSMOM U MIIOCKOCTHIO,
YroJI MEX]Ty TUIOCKOCTSIMH, PACCTOSIHHE OT TOUYKH JI0 TNIOCKOCTH, PACCTOSIHHE MEXTY
IPSIMBIMHU, PACCTOSIHUE MEXK/Y TUIOCKOCTSIMU; YMEHHE HCIOJIB30BaTh MIPH PELICHUN
3a/1a4 U3y4yeHHbIe (PaKThl U TEOPEMbI MIIAHUMETPHUH;, YMEHUE OIICHUBATH Pa3MephI
00BEKTOB OKPYXAIOUIEr0 MHPA; CTPOUTH MATEeMAaTUYECKUE MOJEIU C MOMOIIBIO
reOMETPUUECKUX TMOHITHIA M BEIMYWH, PEUIaTh CBS3aHHBIE C HUMH MPAKTHYECKUE

3agadn
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YMeHue onepupoBaThb HOHATHSAMM: IUIoHmans  (urypel, oO0bEM  (uUrypsI,
MHOTOTPAaHHHK, IPaBWJIbHBIH MHOTOTPAaHHUK, CEUYEHHE MHOTOTpPaHHUKA, KYO,
napasenenurne], pusMa, nupamMmuaa, Gpurypa u NoBepXHOCThb BpaILleHUs, IIITHH/ID,
KOHYC, mmap, chepa, miomaas chepsl, MI0IMIA s TOBEPXHOCTH MUPAMHUIbI, TPU3MBI,
KOHYca, LIMIMHJPA, 00BEM KyOa, MPSIMOYTroJbHOTO NapajieNenurnesa, MupaMubl,

Ipu3Mbl, MUWIKMHIApPA, KOHYCA, IIapa, pHSBépTKa MMOBCPXHOCTHU, CCUYCHHA KOHYCa U




LMJIMHIPA, IapajulelIbHble OCU WJIM OCHOBAHMIO, CEYCHHME I1apa, ILIOCKOCTD,
Kacaromasicsi cpepsl, HWIMHPA, KOHYCa; yMEHUE CTPOUTH CEUEHUE MHOTOTpaHHHKA,
n300pakaTb MHOTOTPAHHUKH, (PUIYpbl U TOBEPXHOCTU BPALICHMSI, UX CEUCHUS, B
TOM YHCJIE€ C IIOMOIIBIO 3JEKTPOHHBIX CPEIACTB; YMEHHME IPUMEHATH CBOWMCTBA
TreOMETPUIECKUX  (HUTyp, CAMOCTOATENBHO  (POPMYTUpPOBATH  OIpENEIICHUS
u3ydyaeMbIX (QUTYp, BBIIBUTATh THUIIOTE3BI O CBOMCTBaX M  MpPU3HAKAX
reoMeTpuieckux (Guryp, 000OCHOBBIBATh MM ONPOBEPraTh UX; yMEHHE MPOBOAUTH
KJIacCU(pUKALUI0 (UTYp MO Pa3IWYHBIM IPU3HAKAM, BBINOJHATHE HEOOXOIUMBIE

JOIMOJHUTCIIbHBIC TIOCTPOCHHUA
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YMeHne omnepupoBaTh TOHSTHAMH: JBHKEHHWE B TPOCTPAHCTBE, NapayliesIbHBINA
MepEeHOC, CAMMETPHS Ha TUNIOCKOCTH U B IPOCTPAHCTBE, MMOBOPOT, TpeoOpa3oBaHue
noao6us1, Moj00HbIE (PUTYPHI; YMEHHE PACIIO3HABATh PaBHBIE U MOJI00HBIE PUTYPHI,
B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; HCIIOJIb30BaTh T€OMETPHUECKHUE
OTHOIIEHUS TIPH PEUICHUH 3aja4; HaXOAWTh T€OMETPHUYECKHE BEIMYMHBI (JUTHHA,
yroJ, MIoma s, 00bEM) MPH PEIIeHUH 33a4 U3 JPYTrux yueOHBIX MPEIMETOB U U3
peaIbHOM KHU3HHM;, YMEHHUE BBIYMCIATH '€OMETPUUYECKHE BEIUYHMHBI (UIMHA, YTOJ,
IJI01alb, 00BEM, TUIONIAAb TOBEPXHOCTH), HCIOJB3Ys W3y4deHHBIE (GOPMYJIbI U
METOJbl, B TOM 4HCJE: IUIOMIaAb IMOBEPXHOCTH MHUPAaMUIbI, MPU3MBI, KOHYCa,
OWIMHApa, Tuiomanb cdeprl; 00bEM Kyba, MPSAMOYTrOJHLHOTO TapasuIeyenue/a,
MUPaMUbl, TPU3MBL, IWIMHAPA, KOHYycCa, IIapa; yMEHHE HAXOOUTh OTHOIIECHUE

00BEMOB MOJIOOHBIX (HUTYD
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VYmenune OIICpHUPOBATH INOHATHUAMU: MPAMOYIrOojJbHasE CUCTEMa KOOpAWHAT, BEKTOP,
KOOpAWHAThl TOYKH, KOOPAWHATHEI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BEACHHC
BCKTOpa Ha YHMCIIO, PA3JIOKCHUE BCKTOpa II0 6331/Icy, CKaJIIpHOC IIPOU3BEACHUC,
BCKTOPHOC IPOU3ZBCACHHUEC, YIOJ MCKAY BCKTOPAMH; YMCHHUC MUCIIOJIbB30BATH
BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MCTOJ IJIs pCIICHUA IT'COMECTPUYCCKUX 3a/la4d U 3a1a4

Apyrux y‘le6HI>IX npeaMcTOB
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YMmeHue BbIOMpaTh MOIXOAALIMM METOA Ui pelIeHUs 3aJaud; I[OHUMAaHue
3HaYMMOCTH MaT€MaTHKH B U3YYEHHM MPUPOJHBIX M OOLIECTBEHHBIX MPOLIECCOB U
SBJICHUH; yMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTHUKU B HCKYCCTBE,
YMEHUE NPUBOAUTH MPUMEPHI MaTEMAaTUUYECKUX OTKPBITHH POCCUHCKONW U MUPOBOM

MaTeMaTu4eCKOi HAayKHn

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSJAEMBIX HA EI'D
IHO MATEMATHUKE




Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaAHUSA

1 Yucia ¥ BEIYMCIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECATHYHBIE JAPOOH, TIPOIEHTEHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 ApupmeTruecknii KOpeHb HATypalbHOW cTemneHu. J[efcTBusA ¢ apu(MeTHIeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenens ¢ nenbiM nokasarenaeM. CTeneHb ¢ pallMOHaIbHBIM Noka3aTteneM. CBoiicTBa
' CTETIEHU
15 CuHyc, KOCHHYC ¥ TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajgbHbIE JOraprudMbI
JeiicTBuTenpHble yncna. ApudmMernyeckue onepaunu ¢ AeMCTBUTEIbHBIMU YHCTIaAMH.
1.7 [TpuGnmxEHHBIC BEIYUCIICHUS, IPABUIIa OKPYTIICHUS, TPUKKJIKA M OTICHKA pe3yJbTara
BBIUYHUCIICHU N
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VpaBHEHHUS ¥ HEPABEHCTBA
2.1 Llenble U qpoOHO-PAlMOHANLHEIE YPABHEHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JorapuMUIECcKre ypaBHEHUS
2.5 Lenble u 1poOHO-palIiOHaTbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMuIecKie HEpaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYMTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Marpuna cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®Oyukuuy U rpahuKu
31 OyHkims, crnocodbl 3amaHug ¢yHkuuu. ['paduk ¢yHkuun. B3aummuo oOparHble
' ¢byuakun. YérHple u Heu€THBIE GyHKIMU. [lepuonudeckre QyHKIIMN
3.9 OO6nacte omnpeneneHus M MHOXECTBO 3HaueHMH ¢yHkiuu. Hynu dyHxumu.

HpOMe)KYTKI/I 3HaAKOIMOCTOSAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I




MakcumMymbl ¥ MUHUMYMBI (QyHKIuH. HauOonpiiee u HauMeHblIee 3HAUYCHHE
(GYHKIMHU HAa TPOMEXKYTKE
33 Crenennast GyHKIUS C HATYpaJbHBIM U LIENBIM Moka3ateneM. E€ cBoiicTBa u rpaduk.
. CoiicTBa u rpaduk KOpHS N-0i cTeNeHN
3.4 Tpuronomerpuyeckne QyHKINHU, KX CBONCTBA U rpaduku
3.5 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUN, X CBOWCTBA U TPAPUKH
36 Toukum paspeiBa. AcumnrtoTel rpadukoB  ¢yHkiui. CpoiicTBa  (QyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocieqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 ApupmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hauyasa MmateMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipon3BoaHbIE FM€MEHTAPHBIX (PYHKIUH
[IpumeHeHre mNPOU3BOJHOW K HCCIENOBaHUIO (QYHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxosxaeHrne HauOOJIbIIEr0 M HaWMEHbBIIEro 3HaueHusl (pyHKIUW Ha
OTpe3Ke
4.3 I[TepBooOpasnas. Murerpain
S MHoKecTBa U JIOTHKA
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucaresbHas CTaTUCTUKA
6.2 BeposrHocTs
6.3 Kombunatopuka
7 I'eomeTpust
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIA YUEHUKA




1) MaremaTtuka. Anre6pa 1 Hayajia MaTeMaTuyeckoro aHanusa, 10 kimacc/ Mepaisik
A.T'., Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-

['PAD»; Akumonepnoe oduectso «M3natensctBo «IIpocBemenne»,2022

2)Maremaruka. AnreOpa 1 Hauajga MaTeMaTH4YECKOTo aHanuza, 11 kiacc/ Mepansk
A.T"., Homuposckuii [I.A., [Tonsaxos B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON OTBeTCTBEHHOCThIO M3aaTtenbeckuit nentp « BEHTAHA-

['PA®y»; AkimonepHoe odmiectBo «M3narenscTBo «lIpocBemeHue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1) MaremaTuka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHalin3a, reoMeTpus. Anredpa
U Hayaja MaTeMaTUYeCKOro aHajau3a. YTIIyOjaeHHbIN ypoBeHb: 10 kimacc:
Mertoaudeckue pekomeHaanuu kK yaeounky A. I'. Mep3isika,

. A. Homuposckoro, B. b. [TonskoBa. AkiimonepHoe o01iectBo «M3narenbcTBo

«ITpocsemenue»,2023

2) Maremarunka: ainreOpa ¥ Hayaa MaTeMaTHYSCKOT0 aHalln3a, FreoMeTpus. Areopa
¥ HadajlaMaTeMaTH4yecKoro aHamm3a (yriayOJieHHBIH ypoBeHb) (B 2 yactsax) 10-11
knaccbl, MopakoBuu A.I'., Cemenos I1.B. u apyrue M.: OOO «1OLl Muemo3unHa,
2019

3) Marematuka: anreOpa 1 Hadaia MaTeMaTHICCKOTO aHAIM3a, TeoMeTpust. Anredpa
W Havaja MaremMaThdeckoro anammsa, 10-11 kmacc(yriryOneHHBId ypoBeHB) /
Mypasun I'.K., MypaBuna O.B., O6miecTBo ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AktinonepHoe obmiectBo «M3aarenbctBo «IIpocBemnienue»

4) MareMatuka: anreOpa v Hadasa MaTeMaTHYECKOTO aHAIHM3a, TeoMeTpus. Anredpa
1 HaYaja MaTemaTtuueckoro a”Hanusa, 10-11 kimaccwsl/ Anumos 1. A., Komsrun FO.M.,
TxageBa M.B. u npyrue, AxunonepHoe obmectBo «M3marenbctBo «lIpocBemnienne

OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

HUP®POBBIE



https://resh.edu.ru/subject/51/
https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11 kl/Algebra_10/

https://100urokov.ru/predmety/algebra

https://ege.sdamgia.ru/
https://fipi.ru/

http://school-collection.edu.ru/

https://www.uchportal.ru/load/24-2

YueoHblii Kypc «I'eomMeTpus

HHOACHUTEJIBHASA 3AITMCKA

['eomeTtpus sBiseTcs OJHUM U3 0A30BBIX KYpCOB Ha YpPOBHE CpPEIHETO OOIIEero
oOpa3oBaHusA, TaK Kak oOOECrneYrBaeT BO3MOXXHOCTb HW3Y4Y€HUS JAUCIUIUIMH
€CTECTBEHHO-HAYYHON HAIMpAaBJICHHOCTH W MPEIMETOB TyMaHUTAPHOIO LHKIIA.
[TockonbKy JOrHYecKOe MBIIIIEHUE, (hopMUpyeMoe Mpu U3YYEeHUU 00YydaronuMucs
HNOHSATUMHBIX OCHOB T€OMETPUH, NPU TOKA3ATEIBCTBE TEOPEM U MMOCTPOCHUU LETTOYKH
JIOTUYECKUX YTBEPKICHUI NP PEIICHUN T€OMETPUUECKUX 3a]]a4, YMEHUE BbIABUTATh
U ONpPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS NHPU PELICHUHM 3a]ad
€CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH (PU3MYECKUX 3a/1a4.

Lens ocBoeHus mporpaMMbl yueOHOTo Kypca «['eoMerpusi» Ha yriyoaéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH 0OyYarommXxcs Mpu HU3yYCHHUH
r€OMETPUM, KaK COCTaBIsIONIEN mpeaMeTHol obnactu «Maremarnka H
nH(pOopMaTHKa» depe3 00eCreYeHre BO3MOKHOCTH MPHUOOPETEHUSI U UCIIOJIB30BaAHUS
Oomee rIyOOKUX TEOMETPUUYCCKUX 3HAHUM U JACUCTBHH, CTIeM(DUIHBIX T€OMETPUH, U
HEOOXOUMBIX I YCIENTHOTO MPOQECCHOHAIBHOTO 00pa3oBaHUsA, CBSI3aHHOTO C
HCMOJIb30BAHUEM MAaTEMaTUKHU.

[IpuopuTeTHRIMU 3a7ayaMu  Kypca TIe€OMETpUUM Ha YriayOJE€HHOM YpOBHE,
PaCHIMPSIOIINMU U YCWIMBAIOIINMEU Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paclIMpeHue NPEACTAaBICHUS O FE€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYPhl H
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUU C OKPYKAIOIUM MUPOM;
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dbopMupoBaHue TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIINX MaTEMATUYECKUX MOJIEIIAX, TO3BOISIONIUX OMUCKHIBATh U U3y4aTh Pa3HbIC
SBJICHUS OKPYXAIOIIeT0 MHUpa, 3HAHUE TMOHATHIHOTO ammapara 10 pasjaeiy
«CrepeomeTpus» yueOHOTro Kypca reOMeTpuu;

dbopmMupoBaHuEe YMEHHUS BIIaJIeTh OCHOBHBIMU MOHSATUSMH O MTPOCTPAHCTBEHHBIX
¢urypax m UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, (OpMyJI U yMEHUE HX
MIPUMEHSITh, YMEHHUSI JOKa3bIBaTh TEOPEMbl W HAXOJUTh HECTAHJAPTHBIE CHOCOOBI
pelieHus 3a1ay;

dbopMupoBaHue yMEHHMsI pacro3HaBaTh Ha 4YEpTEkKax, MOACISIX U B PEalbHOM
MHpPE MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh FT€OMETPUUYECKHIE MOJICIIH;

dbopMupoBaHue TOHUMAHUSI BO3MOXHOCTH aKCHMOMATHUYECKOTO TOCTPOCHUS
MaTeMaTHYEeCKUX TeopHii, (OpMUPOBAHHWE TMOHMMAHUSA POJM AKCUOMATHKU TPHU
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHHUS BJIAJIETh METOJIaMH JIOKA3aTeJIbCTB M aJITOPUTMOB
pelieHns, YMEHHS UX MPUMEHSATh, TPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XOJIC
pelieHrs CTEPEOMETPUUSCKUX 3ajlad M 3aJa4 C TMPAKTUYECKUM COJCpP)KaHHEM,
(dbopMupoBaHUE MPEACTABICHUSI 0 HEOOXOIUMOCTH JJOKA3aTeNbCTB MPU 00OCHOBAHUU
MAaTE€MAaTHYECKUX YTBEPKICHUM U POJIM aKCHMOMATHKHU B MPOBEICHUM JETyKTUBHBIX
paccyXIcHUH;

pa3BUTHE M  COBEPUICHCTBOBAHME HMHTEJUIEKTYyAJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEHM O00yYaroluXcsi, MO3HABATEILHOM AaKTUBHOCTH, HCCIEIOBATEIHCKUX
YMEHUW, KPUTUYHOCTH MBILIJIEHUS, HHTEpEca K U3yUYEHHUIO TEOMETPHH;

dbopMupoBanue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEIEBAHTHON TE€OMETPUH:
YMEHHS PpAaclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNbHBIX XKU3HEHHBIX CHUTYalUSX U MPU HU3YUYECHHH APYTHUX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJEIMPOBAHUSl PEANbHBIX CUTYallUid, KCCIEIOBAHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNUN MOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKATEIIbHBIMU TUHUSAMU YueOHOT0 Kypca «['eomerpusi» B 10—
11 knaccax sBusitoresi: «I[IpsiMble U TIIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKN,
«Tena Bpamenuss», «BekTopsl M KOOpPAMHATBL B IIPOCTPAHCTBE», «JIBH)KEHUS B
MIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHWE «yMETh ONEPHUPOBATH
MOHATHSAMUNY», PEICBAHTHBIMHU T€OMETPUN HA yrayOnEéHHOM ypoBHE 00yuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEpKaTelbHbIM JIMHUSM Yy4eOHOro Kypca, a
dbopMHUpOBaHUE JTOTUYECKUX YMEHUH PACTIPEACIACTCS HE TOJBKO 1O COAEPIKATETbHBIM
JUHUAM, HO U 0 rogam oOydeHusi. Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpEeAMETHBIM  pe3ylibTataMm ocBoeHus DenepanbHol paboueld  Mporpammel,
pacrpeieIEHHBIM 110 rofaM 00y4eHHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO



BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BoOMpocaM oOydaromuecss 00pallainuch
HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHu30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMHU
MOHATUSAMU W HaBBIKAMHU IOCJIEIOBATEIBbHO M MOCTYINATEIbHO, C COOIIOACHUEM
NPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO CHCTEMY
reOMETPUYECKUX MPEACTABICHUN 00yJaroluxcsl, paciiupss U yriayosss e€, oopasys
MIPOYHBIE MHOXKECTBCHHBIE CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3garb  ychnoBus  ans  auddepeHumanuu  oOydeHHs,  HOCTPOCHHS
UHANBUAYAJTbHBIX 00pa30BaTENbHBIX IPOrPAMM, OOECIIEYUTh YIIIYOJIEHHOE U3yUEHUE
reOMETPHUU KaK COCTaBJIAIOIIEeH yueOHoro npeamera «MaremaTukay;

HNOJITOTOBUTH OOYYAIOMIMXCA K MPOAOJIKEHUIO U3YUEHUSI MATEMAaTUKU C Y4ETOM
BbIOOpa Oyayuied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOUIUM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «['eomMeTpusi» Ha yriiyOoJIEHHOM YPOBHE OTBOJAMUTCS
204 gaca: B 10 xmacce — 102 ygaca (3 yaca B Heaeno), B 11 kmacce — 102 gaca (3 yaca
B HEJICITIO).

COIAEPKXAHUE OBYUYEHUASA
10 KJIACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMmHOE pacnosioxkeHue MNOpsIMbIX B IMPOCTPAHCTBE: MEPECEKAOIIUECH,
napajuielibHbIE U CKpEelIMBaronuecs npsmeie. [Ipu3Haku CKpemnBaOmmnXcs IPsIMbIX.
[TapamienbHOCTh OPSIMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MapaJUIEIbHBIE NPSIMbIE B
MIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MNPSIMBIX, MMAPALICIBHOCTh NPSIMOU U
wiockoctu. [lapamnenbHoe W IEHTpabHOE MPOSKTHUPOBAaHUE, M300paxkeHue Quryp.
OcHOBHBIE CBOWCTBA TMapajuieJbHOTO MpoeKTUpoBaHus. M3o0paxenue ¢uryp B
MapajyIeIbHOW NPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YIrOJd MEXAY
MPSAMBIMU B IpocTpaHcTBe. [[apaiienbHOCTh IIOCKOCTEN: TapajIebHbIE INIOCKOCTH,
CBOMCTBA MapayUIeNbHBIX MIOCKOocTel. [IpocTeiimue npocTpancTBeHHBIE (DUTYpHI Ha
IJIOCKOCTH: TE€TPA3JIp, MApAJLICICIUIE], IOCTPOCHUE CEYEHUM.

[leprieHAUKYISIPHOCTD MPSMOM M IUIOCKOCTH: NEPNEHIMKYJSPHBIC MPAMBIE B
MIPOCTPAHCTBE, NPSIMbIC NAPAJUIEIbHBIE U NEPIIEHAUKYJISPHBIE K INIOCKOCTH, MPU3HAK
MEPIEHANKYJAPHOCTH NMPSIMOM U TNIOCKOCTH, TEOpEMA O NPSIMOW NEPIEHIUKYIISIPHON
MIIOCKOCTH. OpTOroHallbHOE MPOEKTUpOBaHUE. llepneHauKynsasp M HAKIOHHBIE:
paccTostHuE OT TOYKH JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 TIJIOCKOCTH, MPOEKIUS



¢urypsl Ha  MJIOCKOCTh.  llepneHAMKyIspHOCTH  MJIOCKOCTEH:  MPHU3HAK
NEPIEHAUKYIAPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX NMEepHEeHAUKYIIsIpaXx.

VYTabl B IPOCTPAHCTBE: YIOJd MEXAY MPSAMOU U IIIOCKOCTBIO, IBYTPAHHBIN YIoJl,
JIMHEWHBIN YroJl IBYTPAHHOTO yrila. TpEXrpaHHblii 1 MHOTOrpaHHble yribl. CBolcTBa
IUIOCKUX YIVIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTIO yria. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOTO YIUIa.

MHororpaHHuKH

Bunbsl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpuszma: n-yrosnbpHas
npusMa, npsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasi U IMOJIHASI MOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, TpsAMOYTOJIbHBIN Mapajuienienumen u ero cpoiictsa. Kparuaiiiue
OyTH Ha I[OBEPXHOCTHM MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBEHHas
teopeMa [ludaropa. [Mupamuna: N-yroiapHas nupamuja, MpaBUibHAs W yCEUEHHAsS
nupamuabl. CBoiictBa pébep W OOKOBBIX TpaHEd MPaBWIBHOW MUPaAMUJBL.
[IpaBusibHBIE MHOTOTPAaHHHMKHW: IpaBUJIbHAs NpU3Ma W NpaBUJIbHAS NHPaMHUAA,
NpaBWIbHAS TPEYToJIbHAS MUPaMKJIa U MPABUIILHBIN TeTpadip, kyO. [IpencraBnenue o
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX: OKTA3AP, NOJAEKAdIP U UKOCABIP.

Brrumcrienue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, auaronanu, yrisl. [Inomans
OOKOBOM TIOBEPXHOCTH M TIOJHOW TOBEPXHOCTU MPSIMOW MPHU3MBI, ILUIOIIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPpSAMOU mpu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTU IIPABUIIBHOW MHUPAMUIBI, TeOopemMa O ILIOL[aau
YCEYEHHOW MTUPaMHUIBI.

Cummerpuss B NOPOCTPAHCTBE.  DJIEMEHTHl CHMMETPUM  NPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpuss B MPaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPHS
napajulesenuneaa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETPHUS IPaBUIbLHOU
IAPaMUBI.

BekTOopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JUIMHA HEHYJIEBOT'O BEKTOPA,
BEKTOPBI KOJUIMHEApHBIC, COHAIPABICHHBIE W IIPOTHBOIOJIOKHO HAIPAaBICHHBIC
BEKTOpbI. PaBeHCTBO BEKTOpPOB. [[eMCTBHS C BEKTOpaMH: CIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha uuciio. CBolcTBa
cloxkeHuss BeKTopoB. (CBolcTBa YMHOXKEHHMS Bekropa Ha uncio. Ilonsarue
KOMIUTaHApHBIE BEKTOPBL. [Iprm3Hak KomIIaHapHOCTH TpEX BeKTOpoB. IIpaBmito
napajuienenunena. Teopema O PpasioKEHMM BEKTOpA MO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsmoyrosbHas cucremMa KOOpAMHAT B MNpOCTpaHcTBe. KoopauHaTel
BeKTOpa. CBsA3b MEX1Y KOOPAMHATAMU BEKTOPA U KOOPIUHATAMH TOYEK. YTOJI MEXAY
BekTOpaMu. CkalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust



[lonsiTusi:  UMIMHApPUYECKAass TOBEPXHOCTb, KOHUYECKAash TOBEPXHOCTb,
chepuueckasi MOBEpXHOCTh, 00pa3yrolue noBepxHocten. Tena BpamieHus: MWIHHAD,
KOHYC, yCEu€HHBIM KOHYyC, cdepa, map. Bzaumuoe pacnonoxkenue cdepsl u
IUIOCKOCTH, KacarelbHasg IUIOCKOCTh K cdepe. M3o00pakeHue Ten BpallleHUs Ha
miockocTu. Pa3Béprka muuHapa u konyca. CummeTtpus cepsl U mapa.

O6bEéM. OcHoBHBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapaiieienumnena u cieacteus u3 He€. OO0bEM mnpsaMol u
HAKJIOHHOW MpPHU3MBbI, MWIMHIpPA, TUPaMUIbl U KoHyca. OOBEM Iapa U IIapOBOTO
CerMeHTa.

KomOunanuu Tten BpamieHus W MHOTOTpaHHUKOB. [lpu3ma, BhnucaHHas B
IWIMHJIP, OMMCaHHas OKoJIo nuiauHApa. [lepeceuenue cdepsl U mapa ¢ mioCKOCTbIO.
Kacanue mapa u chepsl miockoctbto. [ToHsiTHe MHOrOrpaHHUKA, OMKUCAHHOTO OKOJIO
ctepsl, chepbl, BMUCAHHOW B MHOTOTPAaHHUK WJIA TEJIO BpaIllCHUS.

[Inomaar MOBEPXHOCTH LMIMHApA, KOHYyca, IUlomanb chepbl U e€ 4vacTei.
[lonobue B mnpoctpanctBe. OTHOLIEHHWE OO0BEMOB, TUIOMIANEH MOBEPXHOCTEH
nonoousix ¢uryp. IlpeoOpazoBanue mnomoOus, romoretusi. Pemenue 3amay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoenue cedyeHuii MHOTOTPAHHUKOB M TEJNl BpAIllEHUs: CEUEHUs LWIMHApA
(mapajmienbHO W TMEPHEHIUKYISIPHO OCH), CEeYeHHs KoHyca (mapasuiesibHble
OCHOBAaHUIO M MPOXOASIINE Yepe3 BEpIINHY), CEYSHHs Iapa, METOJbI MOCTPOSHUS
CEUYECHMI: METOJ| CJIEIO0B, METOJ BHYTPEHHEIrO MPOECKTHUPOBAHUS, METOJ TNEpeHoca
CEKYIIEH MITIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B mpocTtpanctBe. Onepanuu HajJ BeKTopamu. BekropHoe yMHOXKeHUE
BeKTOpOB. CBOICTBA BEKTOPHOTO yMHOXKeHU. [IpsiMmoyroipHas cuctema KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnmokenwe BekTopa 1o 0aswucy.
KoopannaTHO-BEKTOPHBIN METO/] IIPU PEIIEHUU T€OMETPUUECKUX 3a]1ay.

JIBHKeHUs] B IPOCTPAHCTBE

JBuxenus: mpoctpancTtBa. OtoOpakenus. [IBukeHUss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWKCHWHW. BuIbl JIBWKCHUH: TapaUIelbHBIA TIEPEHOC,
LEHTpaJbHas CHUMMETpPHS, 3€pKajbHas CHUMMETPHS, I[OBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus nmogodus. [Ipsimas u chepa Ditnepa.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskmaHckoe BOCIIMTAHUE:



c(hOpMUPOBAHHOCTh T'PAKAAHCKOW MO3UIIMU OOYYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUMCKOro OOIIECTBa, MPEACTABICHUE O MAaTEMAaTUYECKUX
OCHOBax (DYHKIIMOHHUPOBAHUS  PA3IUUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
IPakJIaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHUE B3aUMOJICHCTBOBATh C
COIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM Tpa)KJaHCKOM MJICHTUYHOCTU, YBAXKEHUS K
MPOIIJIOMY W HACTOSIIIIEMY POCCUUCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEeMaTUKOB M POCCHUUCKON MaTeMaTHYE€CKON IIKOJIBI,
UCIIOJIb30BaHUE OTHUX JOCTIXKCHUW B JAPYrMX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapoja, chOopMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO IOBEJICHHS, CBA3aHHOTO C MPAKTHYCCKUM
IPUMEHECHHEM JOCTHKEHUN HAYKU U JCATEIBbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYasl JCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj]a4, pPelIeHUHN, pacCyKIeHUN, BOCIPUUMYHUBOCTD K
MaTE€MAaTHYECKUM aCIEKTAM Pa3IN4YHbIX BUI0OB UCKYCCTBA;

5) puzuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHMSI IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax
310poBOro u Oe30macHoro obpas3a >KM3HU, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY
3I0pPOBBIO (30POBOE THUTaHUE, COAIAHCUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA,
perymsipHas ¢u3nyUecKkas aKTHUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN AE€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTHU TPYIOII00HS, UHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANBHON NEATebHOCTH, CBS3aHHBIM C MaTeMaTHKONW u eé
MPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOp Oymymiel mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC >KM3HEHHBIE IJIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4ecKOMy 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU,
TFOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUH MPAKTUYECKUX 33/1a4 MaTEMAaTHUYECKOMN
HaIpaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIbTYpPhl, TIOHHUMAaHHWE  BIIHSHUS
COIMATbHO-KOHOMUYECKUX TMPOLIECCOB HA COCTOSHHE MPUPOJHON U COLMAIBHOU
Cpebl, 0CO3HAHUE II100AIBHOIO XapaKTepa dKOJIOrMYeCKUX MpooOJieM, OpUEHTALIMS Ha
MIPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU NI PEelIeHus 3a/lad B 00JIACTH OKpY Karoleu



Cpelbl, IUIAHWPOBAHHE MOCTYNKOB M OLIEHKM HX BO3MOXKHBIX MOCIEACTBUHI s
OKPYKAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMAaHUE MAaTeMaTU4YeCKOU
HAyKU Kak c(epbl YeIOBEUECKON AESTENbHOCTH, ITANOB €€ Pa3BUTH M 3HAUMMOCTHU
JUIsL pa3BUTHS LUBWIM3ALUU, OBJAJEHUE S3BIKOM MaT€MaTUKH UM MaTeMaTHUYeCKOU
KyJbTYPOW KakK CPEJACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISATh MPOCKTHYIO U
UCCIIeI0BATENbCKYIO JEATENHbHOCTh MHIMBUIYAIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJorn4ecKkue NecTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTeMaTHYCCKUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXIYy MOHATUIMU, (OPMYIMPOBATH ONPEICTCHUS
MOHSTUM, YCTAaHABIUBATh CYIICCTBCHHBIM MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS JIJIs
0000111eHNsT U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATb, dbopmynrpoBaTh U npeoOpa3oBbIBaTh CYXJICHUS :
yYTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOPEYUS B
dakTax, AaHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX, MpeiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPECUHI;

JenaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHHUI 110 AaHAJIOTUU;

IPOBOJIUTh CAMOCTOSITEILHO JOKA3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHHUI
(OpsiMble ¥ OT HNPOTUBHOIO), BHICTPAUBATh APIyMEHTAILMIO, IPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOMpATH CTIOCO0 perieHrs yueOHoM 3a1a4u (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelIeHus], BHIOUpaTh HanboJiee MOAXOMSIIHUN ¢ y4ETOM CaMOCTOSITEIHHO BBIJCIICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUSA:

UCIIOJIb30BAaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUM HWHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTH BOMPOCHI, (GPUKCUPYIOITUE MPOTUBOPEUYNE, MPOOIEMy, YCTAHABINBATh
UCKOMOE H JaHHOe, (OpPMHPOBATH TUIMOTE3y, APTYMEHTHUPOBATH CBOIO TO3UIIHUIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJILHO CIJIAHWUPOBAHHBIN IKCIIEPUMEHT, UCCIEAOBAHUE 10
YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMaTH4YeCKOro OO0BbEeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, IPOLECCAMMU;



CaMOCTOSITETbHO (OPMYIUPOBATh OO0OOIIEHHS W BBIBOJABI IO pE3yJibTaTam
MPOBEAEHHOTO HAOIIOICHMUSI, UCCIIEI0BaHUs, OLIEHUBATH IOCTOBEPHOCTH MOJIYUYEHHBIX
PEe3yAbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXkKe BBIJIBUTATh
MIPETOJIOAKEHHUS O €r0 Pa3BUTUM B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JAeDUIIMTH WH(OOpPMALIMK, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpATh MHGOPMAIIMIO M3 UCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATHh UHGOPMAIIUIO PA3TUYHBIX BUIOB U PopM
peICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIIUIO, TPEACTaBIATh €€ B pPa3audyHbIX ¢dopmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OIICHUBATh HAJIEKHOCTh MH(POPMAITUH TI0O CAMOCTOATENIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHHKAaTHBHBIE YHUBeEpCaIbHbIE YUeOHbIE 1eficTBHUS

OO01menune:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUHU C YCIOBHSIMH U
eJISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MICHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHHS 3a7]a91, KOMMEHTHPOBATh
TIOJTy4YeHHBIN Pe3ysIbTar;

B XOZI€ OOCYXKICHHUs 3allaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIeMBI, pelIaeMoi 3a/1a4uu, BRICKA3bIBaTh HJICH, HAIICIICHHBIC HA TIOUCK PEIICHHUS,
COIIOCTABIISAITh CBOM CYXIEHHUS C CYXKICHUSIMU JAPYTUX YYaCTHUKOB JHAJIOTa,
0OHapYXKUBATh Pa3INIMe U CXOJICTBO MO3HUIIHH, B KOPPEKTHOU hopme hopMyTupOBaTh
pasHorIacHs, CBOM BO3PAXKCHHS,

NPENICTABISATh PE3yJAbTaThl PEIICHUS 3a/layd, JKCIEPUMEHTa, HCCIEIOBaHUSA,
MPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3ajaad
MPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PeryasiTuBHbIE YHUBepPCcaAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISITh TUIaH, aJrOPUTM pEIICHMS 3aJlauyd, BbIOMpaATh CHOCOO pEeHIeHHS C
YIETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBAThH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJICTh HAaBBIKAMHM MO3HABATEIBHOU pe(IECKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEeUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3yJbTaTOB, BIAACTh CIIOCOOAMU



CaMOMPOBEPKH, CAMOKOHTPOJIS MpoLEecca U pe3ylbTaTa pelIeHUs] MaTeMaTUu4ecKOon
3a/1auu;

MpEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh NPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pEe3yJbTaTa LEIU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTWXKEHUSI WU HEAOCTUKEHUS PE3yNbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMMATh W MCIOJb30BaTh MPEUMYILIECTBA KOMAaHJIHONM W WHAMBUAYaJIbHOU
paboThI IPH PEILIEHUH YYEOHBIX 3a/1ay, IPUHUMATh LI€Jb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, paclpenensiTb BHUIbI padoT,
JIOTOBApUBAThLCS, OOCYXXJAaTh MPOIECC U Pe3yibTaT padoOThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIOJICH;

y4acTBOBAaTh B TIPYMIOBHIX (opMax paboThl (0OCYX)IAEHUS, OOMEH MHEHMHIA,
«MO3TOBBIE IITYPMbI» U MHBIE), BBIIIOJHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICHCTBHS C JPYTMMU WIEHAMHU KOMaH/bl, OI[EHUBATh KA4€CTBO CBOETO BKJIaJa B
o0  MpPOAYKT MO  KpUTEpHUsM,  CPOPMYIHMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyJaromuiicst HAy9UTCS:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMU TMOHATHUSAMH CTEPEOMETPUU TIPH
peIIeHUH 337249 U TPOBEACHUN MAaTEMAaTHYECKUX PACCYXKICHUI;

e TIPUMCHATH aKCHOMBI CTEPEOMETPUU W CIEJACTBUS W3 HHUX TPH PEHICHUH
TCOMETPUUYCCKUX 33]1a4;

e KJIacCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPAMBIX B IMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMH, CBI3aHHBIMH C yTJIaMHU B MPOCTPAHCTBE:
MEXIy IPSIMBIMH B TIPOCTPAHCTBE, MEXTy MPSAMON U TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJNIHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MIPU3Ma,
UpaMUIa, MPSMOYTOJIBHBIN TapaljIesienuies, Ky0);

e KiIaccH(PUIIMPOBATH  MHOTOTPAHHWUKH,  BbIOWpas  OCHOBaHUA  JUIA
KJIaCCH(UKAITIH;

e CBOOOJNHO  OMEPUPOBATH  TOHATHUSMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;



e BBINOJIHATH NapaJUIeNIbHOE, LIEHTPAIBHOE U OPTOTOHATBHOE POEKTUPOBAHUE
(Guryp Ha MIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYp Ha MIIOCKOCTH;

e CTPOUTHb CEUEHHS MHOTOTPAHHUKOB pAa3JIMUYHBIMHU METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUA
CBepxy, cOOKY, CHU3Y;

e BBIYHCIATH IJIOLIAM MOBEPXHOCTE MHOTOIPAHHHUKOB (MpU3Ma, MUpaMuUa),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPHUH (PUTYPBL;

e CBOOOJIHO ONEpPUPOBATH TMOHATUIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JEUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJayd  Ha JI0Ka3aTeJIbCTBO MaTeMaTHYEeCKUX OTHOUICHUH U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIC METOMAbI MPHU
pElIeHNH MaTeMaTHYeCKUX 3a/lad TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEUIINE TPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TNpe/CTaBICHHYI0 Ha
YepTekax U pUCyHKax;

e TIPUMEHSATH NOJYYECHHBIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATH
peanpHbIE CUTyallud, IPUMEHSTh M3yYEHHbIE MOHATHUS B IMPOIECCE MOUCKA
pelIeHUs] MaTeMaTU4ecKu CHOopMyIUpPOBAHHON TPOOIEMBI, MOJEIHPOBATH
peanpHblE CUTyalldd Ha S3bIKE T'E€OMETPUHU, HCCIEA0BATHh IOCTPOEHHBIE
MOJENH C UCHOJIb30BAHUEM I€OMETPUYECKHX MOHITUM M TEOpeM, ammapara
anreOppl, peliaTh NPaKTUYECKUE 3a7aud, CBSA3aHHbIE C HAXO0XKJICHUEM
Tr€OMETPUYECKUX BEIMYNH;

e UMETb NpPEJICTaBICHUA OO0 OCHOBHBIX JTalax pa3BUTHUA TE€OMETPUU Kak
COCTaBHOU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

e CBOOOJHO OMNEPUPOBATh TMOHSATHUSAMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHYECKOH U CEpUyYeCcCKO TOBEPXHOCTSIMH, OOBIACHATH CIOCOOBI
HOJIy4YEHHS];

e ONEPHUPOBATH MOHATHUAMH, CBA3AHHBIMHU C TEJaMU BPALIEHUS: LWIHHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacrmo3HaBaTh Teja BpaileHus (UIMHAP, KOHYC, cdepa U map) U 0ObSICHATD
CHOCOOBI MOTYYEHUS TN BPALECHUS;

e KJIACCU(UIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MIIOCKOCTH;



BBIYHCIISITH BEJIMYMHBI 2JIEMEHTOB MHOTOT'PAHHUKOB U T€Jl BPAILICHUS, 00BEMBI
M IUIOMAQAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEl  BpallleHUS,
FEOMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C KOMOWHAIUAMH TeEI
BpallleHWss W MHOTOIPAaHHUKOB: MHOTOTPAaHHHUK, BIIMCAHHBIM B cdepy H
OMHUCAHHBIN OKOJIO cdeprl, chepa, BIUCAaHHAS B MHOTOTPAHHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIISITh COOTHOIICHUSI MEX]Y TUIOMIAASMU TMOBEPXHOCTEW U O00BEMAMU
ITOJTOOHBIX TEI;

n300paxaTh n3ydaeMble (PUTYPHI, BBITIOJHITh (BBIHOCHBIC) INTIOCKUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHUs TeJ BpallleHus,

U3BJICKATh, HWHTEPIPETUPOBATH M MPEoOpa3oBbIBaTh HHPOpMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETpUUYECKUX ¢uUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh TeOMETPUYECKHE 3aJ]a4i HA BBIYMCIIEHUE YTJIOB MEXKY NPSIMBIMU U
IJIOCKOCTSIMH, BBIYUCIIEHNUE PACCTOSIHUNA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEILICHUU;

CBOOOJTHO OMEepUpOBaTh TMOHSATUSMH, CBS3AHHBIMU C JBHXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHHIA;

BBITMIOJHATh M300paK€HUS MHOTOTPAHHUKOB W TN BpaIllEHUS TMpHU
MApAUICIIBHOM  IIEPEHOCE,  UEHTPAJIbHOM  CUMMETPHUH,  3€PKATBHOMU
CUMMETPHUH, TPU ITOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB W TE€J BpAllCHUs: CEUCHHs LWIMHApPA
(mapanienbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca (mapajuieibHbIe
OCHOBAHUIO U IPOXOJSIINE YePE3 BEPUINHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METOJbl TOCTPOCHUS CEYEHUMH: METOJd CJEJO0B, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUSA, METO/JI IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTH TeOMETpUIEeCKre (PaKThI IS PEIICHUS CTEPEOMETPUIECKHX 3a/1a4,
PEANoJaraloiinX HECKOJIbKO IIAroB PEUIEHUs, €CIU YCJIOBHS MPUMEHEHUS
3a7laHbl B SIBHOW M HEABHOH (popme;

pemaTh 3ajJayd  Ha JI0KAa3aTEJIbCTBO MATEMATHYECKUX OTHOUIEHUH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;



MPUMEHSATH NOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBAThH U
OLICHMBATh pealbHbIE CUTYALIUH, IPUMEHSITh U3YyYEHHBIE TOHATHUS, TEOPEMBI,
CBOICTBA B MPOLECCE MOUCKA PEIICHHUS] MaTEMAaTUYECKHU CPOPMYITHUPOBAHHOMN
npo0sieMbl, MOJIETUPOBATh pEajbHbIE CUTyallMd Ha S3bIKE T'€OMETPUH,
UCCIIEN0BATh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
HNOHATHM M TeopeM, amnmapara ainreOpbl, pemaTh NpPakTHYECKUE 3a7add,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIIMUNH;
UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.
TEMATHUYECKOE IIJNTAHUPOBAHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u IpakTny (ungposbie)
Bcer | KontpoabH
n/m | TeM MporpaMmbl ecKme o0pa3oBaTe/ibHbIE
0 ble paboThl
padoThl pecypcbl
https://resh.edu.ru/subj
1 B 23 1
BEJICHUE B CTEPEOMETPHUEO ect/17/
https://resh.edu.ru/subj
5 B3anmHoe pacrnionoxxeHue 6 1 ect/17/
IAMEIX B IPOCTPAHCTRE https.//lOOurok.ov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
3 HapaJ'IJ'IeJ'IBHOCT b IIPAMBIX U 8 m
HJ'IOCKOCTCfI B HpOCTpaHCTBC https.//lOOurok.ov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
4 [TepnieHAMKYIAPHOCTD MPAMBIX o5 ect/17/
M IJIOCKOCTEH B IMPOCTPAHCTBE https.//lOOurok.ov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
5 VYTiIBl ¥ paccTosHUSA 16 1 ect[/)17 / :
https://resh.edu.ru/subj
ect/17/
6 MHororpaHHuKH 7 1 https://100urokov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
7 BekxTopsl B npocTpaHcTBe 12 P :

ect/17/



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

ToBTopeHte, 0606ICHHE i https://ege.sdamgia.ru/
’ 2
8 CUCTEMAaTU3alus 3HaAaHUHI >
OBIIEE KOJIMYECTBO YACOB 102 6 0
T10 ITPOTPAMME
11 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaeioB u MpaxkTn (ungposrbie)
Bcer | KontpoabH
n/m | TeM MPOrpaMmbl yeckue o0pa3oBaTejibHbIE
0 ble paboThl
padoThI pecypcbl
https://resh.edu.r i
1 AHaIUTHYECKAsI TEOMETPUS 15 1 tps://resh.edu.ru/subje
ct/17/
TosTopeste, 0606meHHe i https://ege.sdamgia.ru/
2 ’ 1 1
CUCTEMAaTHU3alus 3HAHWI 5
https://resh.edu.ru/subje
ct/17/
3 O0BEM MHOTOrpaHHMKA 17 1 https://100urokov.ru/pred
mety/geometriya
https://resh.edu.ru/subje
ct/17/
4 Tena Bparenus 24 1 https://100urokov.ru/pred
mety/geometriya
https://resh.edu.ru/subje
HJ'IOH_[aI[I/I MMOBCPXHOCTHU H —Ct/17/
S5 OBBEMBI KpYTIBIX Tl 9 1 https://100urokov.ru/pred
mety/geometriya
https://resh.edu.ru/subje
6 JIBroKeHUS 5 1 ot /][_)7 / I
[ToBTOpEHue, 0600IIEeHNE U https://ege.sdamgia.ru/
7 ’ 17 2
CUCTEMaTHU3alusa 3HaHPII>i
OBIIEE KOJIMYECTBO YACOB 102 8 0
T10 ITPOTPAMME

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMBbI



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://100urokov.ru/predmety/geometriya
https://100urokov.ru/predmety/geometriya
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10 KVIACC

Kon
nposepsie .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
Moo 00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 00Iero 00pa3oBaHus
pe3yJabTar
a
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOUKA, MPAMast, IIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHUH W CIEACTBUS W3 HHX TIPU PEIICHUU
' reOMETPUYECKHUX 33,12
73 OnepupoBaTh MOHATHSAMH: MMAPALICTBHOCTh W TEPICHIUKYISIPHOCTD MPSMBIX H
' IUIOCKOCTEMH
74 KnaccuduimpoBare B3aUMHOE PACIOIORKCHHE TPSIMBIX W IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh HOHATHUSIMHU: JABYTPAHHBIM Yroji, TpaHU JBYTPaHHOIO Yyria, pedpo
7.5 JBYTPAHHOIO yIjla, JIMHEMHBIA yroa JBYI'PaHHOIO YIJla, TpajaycHas Mmepa
JBYTPAHHOTO yTJIa
76 OnepupoBaTb  MOHATHSMH:  MHOTOTPAaHHHUK,  BBINYKJIbIA UM HEBBIMYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpPaHHUKA, TPaBUIbHBI MHOTOTPaHHUK
77 PacrioznaBath  OCHOBHBIE  BHUJbl ~ MHOTOTPAaHHMKOB  (NUpamMuja, IpHU3Ma,
' MPSIMOYTOJIbHBIN Tapasieenumne, Kyo)
KnaccudumuupoBaTh MHOTOTpaHHHUKH, BbIOMpas OCHOBaHUS JUIsl KiacCHU(pUKAIIU
7.8 (BBIMYKJIbIE U HEBBIYKJIbIE MHOTOIPAHHUKH, [TPABHJIbHBIE MHOTOTPAHHUKH, TIPSIMbIE
Y HAKJIOHHBIE MPU3MBI, MTapaJljiesIenUue/Ibl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATD NMPUHIUIBI MOCTPOCHUS CEYEHH MHOTOTPaHHUKOB, UCHOJb3YS METO]]
' CIEIOB
Ctpouth ceueHUs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBITIOJHATH (BBIHOCHBIC)
7.11 IUIOCKHE YEPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y
Pemarp 3amaun Ha HaXOXJAEHHE T€OMETPUUECKUX BEJIMYMH MO OOpaslaM HIu
QIrOpUTMaM, TMPUMEHSAS W3BECTHbIE AHAIUTUYECKHE METOJbl MPH pPEUICHUH
7.12 CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYUCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOUYKH A0 MPSIMOHN, OT TOUKHJIO TNIOCKOCTH, MEXTY CKPEITUBAIOITUMUCS
MPSIMBIMU
Pemarp 3amaun Ha HaXOXJACHHE TEOMETPHUECKHUX BEIMYMH MO oOpaslaM HIu
QITOpUTMaM, TPUMEHSAS W3BECTHBIE AHAIUTUYECKHE METOJbl TpPU PElICHUU
7.13 CTaHJAPTHBIX  MaTeMaTHYeCKMX 3aJad Ha  BBIUMCICHHE YIJIOB  MEXIY

CKpCHIMBAKOIUMHUCA  MPAMBIMH, MCKIAY HpiIMOfI U IUIOCKOCTBIO, MCKAY
TIOCKOCTSAMMU, ABYI'PAHHBIX YI'JIOB




Beruncnsate 00BEMBI W TUIOMIATN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
7.14 NUpaMua) ¢ IpuMeHeHneM (HopMyJI, BEIYUCIATH COOTHOIICHHS MEXKAY TUIOIIAASIMU
MOBEpXHOCTEH, 00bEMaMH 10JOOHBIX MHOTOTPAHHHKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHHU (UTYPBI
W3BnekaTh,  mpeoOpa3oBBIBaTH W HHTEPIPETUPOBATH  HHOpMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekax |
pUCYHKaX
[IpumensaTs reomeTpuyeckue (akThl Ui pPELICHHs] CTEePEOMETPUYECKHX 3ajad,
7.17 MIPENOJIararoIX HECKOJIBKO 1IaroB PELICHUs, €CJIM YCIOBHS IPUMEHEHUS 3aJJaHbl B
sIBHOU hopme
718 [Tpumensars MPOCTEUIINE [IPOTPaMMHBIE cpeacTBa 51 JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUYECKUX 3a]1au
719 [IpuBOoMTE MpHMeEpPhl MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B NpPHUpOJE U KHU3HHU,
' pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh NOMydeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peallbHbIe CUTYalluH
U MPUMEHSTh M3Y4YEHHbIE MOHSTHS B IMpOIECCEe MOMCKA PEHIeHHs] MaTeMaTH4YeCKH
720 chopMyIUPOBAaHHON TPOOJIEMBI, MOJIECIUPOBATh pPEATbHBIC CHUTYAaI[Md Ha S3BIKE
' TeOMETPHH, UCCIIEA0BATh TOCTPOSHHBIE MOJIENH C UCTIOJIb30BaHUEM F€OMETPHUECKUX
MOHATHM U TeopeM, armapara aiareopbl, perarb NpakTHYeCKUe 3aa4u, CBA3aHHbIE C
HaX0XJICHUEM T'€OMETPUYECKUX BETUYHH
11 KJIACC
Kox
nposepsie .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
Moro o0pa3oBaTe/IbHOM NPOIrPaMMbI CpPeIHero o01ero 00pa3oBanus
pe3yJbTar
a
6 I'eomeTpust
OnepupoBaThb  NOHATUAMM:  IMJIMHIAPUYECKAsT  IMOBEPXHOCTb,  OOpa3yrouue
6.1 UWIMHAPUYECKON MOBEPXHOCTHU, LIUIUH/IP, KOHMYECKask OBEPXHOCTh, 00pa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacrio3znaBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MMOJTYYEHHUS TEJl BPaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacioyioxkeHne cepbl U MIOCKOCTH
OnepupoBaTh MNOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIAapOBOM CIIOM, OCHOBAaHUE LIAPOBOIO CJIOs, BBICOTA LIAPOBOTO CIOA,
IaPOBOU CEKTOP
6.6 Boraucnars 00bEMBI M TUIONIAAM TIOBEPXHOCTEH Tel BpallleH!sl, TeOMETPUYECKHX Tell
' C IpUMeHeHueM (popmyi




OnepupoBaTh NOHSATHIMU: MHOTOT DAHHUK, BIIMCAHHBIN B c(hepy U OTIMCAHHBIN OKOJIO

6.7 cdepsl, cdepa, BIUCAHHAS] B MHOTOT'PAHHUK WJIH TEJIO BPAIICHUS
6.8 BBIYHCIATE COOTHOMICHUS MEXKIY IUIOMIAIIMUA TOBEPXHOCTEH U 00bEMaMu
' MOJOOHBIX TE
6.9 N3o00paxkats m3ydaembie GUTYPHI OT PYKH H C TIPUMEHEHUEM MPOCTHIX YePTEKHBIX
' HHCTPYMEHTOB
6.10 BrinonHsaTe (BBIHOCHBIC) IIJIOCKME YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
' buryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BPAIICHHS
W3Bnekarp, wuWHTEpHpeTUpoBaTh W MpeoOpa3oBbIBaTh  WHGOpPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypaX, MPEICTABICHHYI0 Ha YEpTEeXax U
pHUCYHKax
[IpuMensTh TeoMeTpuyeckue (akThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad,
6.12 MIPEANOJIaraloluX HECKOJIBKO IIaroB PeIIeHus, €CIIU YCIOBUS MPUMEHEHUS 3aaHbl
B SIBHOU hopme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrImonHATE NEWCTBUS CIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M yYMHOKCHUS
' BEKTOPA Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIaJal0T
6.15 [IpuMeHsTh MpaBWIIO apATIJICIICTIUIIEIA PU CII0OKEHUN BEKTOPOB
OnepupoBaTh TMOHATHSMM: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPa, Yrojd MEXIy
' BEKTOpPAMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPHI
HaxomuTe cymMMy BEKTOPOB M MNpPOM3BEICHHE BEKTOpAa HA YHUCIIO, YroJd MEXITY
6.17 BEKTOpaMH, CKAJSIPHOE IPOM3BEACHUE, PpACKIAAbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpam
6.18 3agaBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPJUHAT
6.19 Pemate nmpocreiiliue reoMeTpUYECKHE 3aJadyd  Ha IPUMEHEHUE BEKTOPHO-
' KOOPJIMHATHOTO METO/1a
Pemrate 3amaum Ha JTOKa3aTeJIbCTBO MaTEMaTUUYECKHMX OTHOIICHHUM M HaXOXKICHHE
6.20 F€OMETPUYECKHX BEIIMYMH MO 00pa3laM WM ajJrOpUTMaM, NMPUMEHSsSI U3BECTHBIC
METO/Ibl IIPY PEIIEHUN CTAaHAAPTHBIX MAaTEMATUYECKUX 3a]1a4
6.21 [IpumensaTs MpOCTEUIIINE MPOTpaMMHBIE CpeicTBa " 3JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
6.2 [IpuBouTH TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U KU3HH,
' pacno3HaBaTh IPOSIBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh NOJy4YEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHbIE CUTYalluU
U NPUMEHATHh U3YUYEHHBIE MOHATHS B MPOLECCE MOUCKA PEIICHUS MaTEeMaTHUYECKH
6.23 chopMynUpOBaHHON MTPOOIEMBbI, MOAETUPOBATH pealbHbIE CUTYallMd Ha S3bIKE

TCOMETpPHUH, UCCIICAO0BATH ITIOCTPOCHHBIC MOACIIN C UCTTIOJIB30BAHUCM I'COMETPHUICCKUX
MOHSITUM U TCOPCM, allrapara aJ'Il"C6pH, peuaThb NPAaKTUICCKUC 3a/1a4r, CBA3AHHBIC C
HaxXO0XKACHUCM I'€OMECTPUICCKUX BCIITUNINH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUA cTepeomeTpuu. Touka, mnpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 akcHOMAaTHYECKOM MOCTPOCHUN CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOUINECS, TTapAJIICIIbHBIC
U CKpeIuBaromuecs npsamele. [lapamienabHOCTh NpAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
MapajuleJbHbIE  IpsAMBIE B MPOCTPAHCTBE, NAPAUIENBHOCTh TPEX  IPSIMBIX,
MapaJuIeIbHOCTh NPSAMOM M IUIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMM CTOPOHAMH, YIOJI
MEXIy MpsSMBIMH B IpPOCTpaHcTBE. [lapaymienbHOCTh IJIOCKOCTEW: NapauiesIbHbIE
IIJIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX IUIOCKOCTeH. IIpocreiimme MpoCTpaHCTBEHHBIE
(burypsl Ha TUIOCKOCTHU: TETpadp, KyO, mapauieenuIe]], TOCTPOCHUE CeYCHHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIIJIOCKOCTHU: TMEPINECHAUKYIISIPHBIC IIPAMBIC B
IMPOCTPAHCTBE, MPAMBIC MAPAJIJICJIBHBIC W MEPINCHAUKYIIAPHBIC K IINIOCKOCTH, IIPHU3HAK
MEPIEHANKYJISIPHOCTH MPSAMOU U IIOCKOCTH, TEOpEMa O MPSIMOM TMEPHNEHIUKYIIPHOU
IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJI MEXAY MPSIMON U MJIOCKOCTHIO, TBYTPAHHBIN
yroJi, TMHEWHBIN yroyl AByrpaHHOro yria. [lepneHaukynsap M HaKJIOHHBIE: PACCTOSHUE
OT TOYKH 0 TJIOCKOCTH, PACCTOSIHHE OT MPSAMOi A0 IIOCKOCTH, MPOEKIUs (PUTYyphl Ha
IJI0CKOCTh. IleprneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIbIE H
HEBBINYKJIbIE MHOTOTPaHHHMKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yrospHas
MpU3Ma, FpaHd U OCHOBAHUS MPU3MBI, IPsIMasi U HaKJIOHHAs! TPU3MbI, OOKOBAas U TOJTHAsS
MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYroibHBIA NapajuleNeHnUNe] U ero
cBoiicTBa. [lupamua: N-yronbHas mupaMuja, TpaHd ¥ OCHOBAaHUE MUPAMUJIBI, OOKOBas
U TIOJIHAS TMOBEPXHOCTh MHUpaMUbI, MPaBUJIbHAS U yCeUEHHAs] MUpaMuAa. DIEMEHTHI
npu3Mbl U nupamuibl. [IpaBuibHBIE MHOTOTPAHHHMKH: TIOHSATHE MPABHIBLHOTO
MHOTOTpaHHUKa, TWpaBHIbHAS TpU3Ma M MpaBWIbHAs NHpPaMUIa, MpaBUIbHAS
TpeyrojbHas MUpaMuaa U IpaBUIbHBIN TeTpadap, Ky0. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, J0AEKadIp U uKkocarapyrue CedeHust Ipu3Mbl U MUPAMHUIbI

7.5

CI/IMMeTpI/IH B MIPOCTPAaHCTBEC: CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUHA B nupamMmnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OTrpaHHUKaxX

7.6

Bbluncnenue 31eMEHTOB MHOTOIpaHHMKOB: pE&Opa, auaroHamu, yriel. Ilnomans
OOKOBO¥ MOBEPXHOCTHU U MOJHOM MOBEPXHOCTH NMPSIMON MPU3MBI, TUIOIIAb OCHOBAHUIA,
Teopema 0 OOKOBOM MOBEPXHOCTH MPsIMON Mpu3Msl. [1nommans 60KoBOi MOBEPXHOCTH U
MOBEPXHOCTH TMPABWJIBHOW MHUpaMH[bI, TEOpeMa O IUIOIAAM YCCUEHHOW MHPaMMUIBL.
[Tonsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI




77 [TonoGHbIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXIY IUIOMIAJSIMHU MOBEPXHOCTEH,

00BpEMaMHU ITOJOOHBIX TENT

11 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 I'eomerpust

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yloniie MUINHAPUYECKON MOBEPXHOCTH, OCh
6.1 HAJITUHIPUYECKON MmoBepxHOCTH. [lywmHIap: ocHOBaHHMS W OOKOBasi MOBEPXHOCTH,
o0Opasytoias 1 0Ch, TIIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

Konnueckas moBepxHOCTb, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpPIIMHA
6.2 KOHHYecKoi moBepxHOCTH. KOoHyC: OocHOBaHHME W BeplIMHa, oOpasyromias ¥ OCh,
' IJI0MIa b OOKOBOW M TIOJTHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pa3yrolime u

BbICOTa, OCHOBaAHHUA U OoxoBas IMOBEPXHOCTH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIONIap MOBEPXHOCTH cdepbl. B3anmuoe
6.3 pacnofiokeHue cdepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOIIaIb

cdepbl

6.4 N3obpaxenune Ten BpaieHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMHIpA U KOHYCa

KomMOuHarmu ten BpaiieHus 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, OMTMCAaHHBINA OKOJIO

6.5
cdepsl, cdepa, BUCaHHAsi B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

[Tonsatue 06 oOwvéMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 oO0BEME
6.6 MPSIMOYTOJIBHOTO TapajuieNienumnena u ciaeacTpus u3 He€. OO0bEM UIMHAPA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

HOI[O6HBI€ TEJIa B IIPOCTPAHCTBC. CooTHOIICHUSA MCXKAY IuIomaasaMu HOBerHOCTeﬁ,

6.7 .
00BpéMamMHu ITOJOOHBIX TET

Ceuenust umiauHApa (mapajuieIbHO W MEPHEHIUKYISAPHO OCH), CEYEHHUS KOHyca

6.8
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa

BekTtop Ha miockocth u B mpocTtpaHcTBe. COKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. PasnokeHue BekTopa mo TpEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuino napaimenenunena. Pemenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM
MPaBUJI ICMCTBUNA C BEKTOpaMH

6.9

[IpsimoyronpHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTbl BeKTOpA.
6.10 [Ipocrelimme 3amaunm B KOOpAMHATaX. Yroid MexAay Bekropamu. CkanspHoe
' IIPOU3BEACHNUE BEKTOPOB. BBIUNCIEHHME YIIIOB MEXIY MNPSMBIMU U IIJIOCKOCTSAMH.

KOOpHHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHHUU I'COMCTPUICCKUX 3ada4

INPOBEPAEMBIE HA EI'D 1O MATEMATUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOM
INPOI'PAMMBI CPEJJHEI'O OBHIEI'O OBPA3OBAHUA



Kon
nposepsie
MOTr0
TpeOOBaH
usi

IIpoBepsiemble TPeOOBaHUsI K MPEAMETHBIM Pe3yJIbTaTAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMsd

Bnanenne Mmeromamu 10Ka3aTeibCTB, AITOPUTMAMH PEUICHHS 3alad; yMEHHE
(GbopMynHpOBaTh W ONEPUPOBATH MOHATHUAMU: ONpPEICICHHE, aKCHOMa, Teopema,
CIICZICTBUE, CBOMCTBO, MPU3HAK, J0KA3aTEIHCTBO, PABHOCHIBHBIC (OPMYIHNPOBKH;
NPUMEHATh MX; YMEHHE (QOopMyIHpoBaTh OOpaTHOE W IMPOTHUBOIOJIOKHOE
YTBEP)KJCHHUE, TPUBOJUTH TMPUMEPHl M KOHTPIPHMEPHI, HCIOJIB30BaTh METO]
MaTeMaTUYeCKOH WHIYKIIUH; TPOBOAMTH JIOKa3aTeNbHbIE pACCYKICHHS IPH
pelIeHny 3ajad, OIEHWBATH JIOTUYECKYIO TPABMIIBHOCTh PACCYKICHHHA; yMEHHUE
OTIEPHPOBATh  TOHATHUSMHU: MHOXECTBO, TIOJIMHOXKECTBO, ONEpald  HaJ
MHOJKECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis
OTIMCaHMSI pEATbHBIX TIPOIIECCOB W SIBIICHUH U MPH PEIICHUH 3a/1a4, B TOM YHCIIE U3
JIPYruX y4eOHBIX TPEAMETOB; YMEHHE ONEpUpOBaTh MOHSATHIMHU: Tpad, CBSI3HBIN
rpad, aepeBo, UK, rpad Ha MJIOCKOCTH; YMEHHUE 3aJaBaTh M OMHUCHIBATH I'padbl

Pa3IUYHBIMU cIocO0aMU; UCTIOIB30BaTh rpadbl MPHU PEIICHUN 3a]1a4

YMeHne onepupoBaTh MOHATHSAMU: HATypaJIbHOE YHCIIO, IIEJI0€ YUCIIO0, CTEIEHB C
LIETBIM TIOKa3aTeeM, KOPEHb HATYPaJbHOW CTENEHH, CTENEeHb C palliOHAIBHBIM
MoKa3aTeseM, CTETICHb ¢ JCHCTBUTEIBHBIM MOKa3aTeneM, JJorapudm ducia, CUHYC,
KOCHHYC M TaHT€HC MPOM3BOJIBHOTO YHMCJIA, OCTATOK MO MOJIYJII0, PaliOHAIBHOE
YHUCJI0, UPPALMOHATILHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, IIEJIbIX, PAIlHOHAIBHBIX,
JNEHCTBUTENBHBIX ~ YHCEN, YMEHHE MCIOJIb30BAaTh IPHU3HAKK  JICTTUMOCTH,
HAaWMEHBIINNA OOIIHIA JIETUTENIb U HaMMEHbIIIee 001ee KpaTHOe, anroput™ EBkimia
IpU PEIICHUH 3aJlay; 3HAKOMCTBO C Pa3JIMYHBIMH ITO3MIIMOHHBIMH CHUCTEMaMH
CUMCJICHHS; yYMEHHE BBINOJHATh BBIYUCIEHWE 3HAYEHUH U mpeoOpazoBaHUs
BBIDOKCHUH CO CTENMEHAMH © Jorapudmamu, mnpeoOpazoBaHus JIpoOHO-
parmoHaIbHBIX BBIPAKCHUI; yMEHUE OTIEPUPOBATH MTOHSTHSIMM:
MOCIIEeZI0BATEIbHOCTD, apu(MeTHUECKasi MPOTPecCrs, FTEOMETPUIECKas MPOTPECCHS,
OECKOHEYHO YyOBIBaloIlasi TreoMEeTpUYecKas TMpOTpeccus; YMEHHE 3aJaBaTh
MOCIIEZIOBATEIHLHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (popMyn; yMeHue
ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE 4YHCJO, COMNPSHKEHHBIE KOMILUIEKCHBIE
4yclia, MOJIYJdb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu KOMIUIEKCHBIX
gucen (reoMeTpuyecKas, TPUTOHOMETpHUUYECKas U anreOpanyeckas); yMeTb

IPpOU3BOJUTDH apn(bMeTqucxne JEUCTBUSA C KOMILUIEKCHBIMH qucjiaMu; IIpHUBOJUTH




MIPHUMCEPBI UCITIOJIB30BAHUA KOMIIJICKCHBIX YHUCCII; OIICPUPOBATD IIOHATUAMU: MaTpUula

2x2 u 3%3, onpeaenuTenb MaTpULbl, TEOMETPUUECKUIM CMBICII ONIPEAEIUTEINS

YMeHue  onepupoBaTh  INOHATHSIMHU:  pallMOHAIbHBIC,  HPpPALMOHAIBHEIE,
NoKa3aTesbHbIe, CTENIEHHBIE, Jorapu(MUIECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS
U HEPABEHCTBA, WX CHUCTEMBbI; YMEHHUE OINEPUPOBATH MOHATUSMH: TOXKIECCTBO,
TOKJICCTBEHHOE MMPEoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMAa YPAaBHCHUHN U
HEPaBEHCTB, PAaBHOCUIILHOCTh YPAaBHEHHI, HEPABEHCTB M CUCTEM; YMEHHUE PEIIaTh
ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C TMOMOIIBIO PA3TUYHBIX MPUEMOB; PEIIaTh
ypaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI C IapaMETPOM; MPUMEHATH YypaBHEHHS,
HEPaBEHCTBA, MX CHUCTEMBI I PEIICHUS MaTeMaTHYeCKUX 3a7ad MU 3a7ad U3

Pa3IMYHbIX 00J1aCTe HAYKU U peanbHOMN )KU3HU

YMeHue onepupoBarh NOHATUIMH: (PYHKIUS, YETHOCTh (QYHKIIMH, IEPUOJUYHOCTD
(YHKIMKM, OTpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (YHKIIMH, SKCTPEMYM
¢dbyakuu, HauOoJsiblllee W HAaWMEHbBIIEE 3HAUYCHUS (DYHKIUM Ha TPOMEKYTKE,
HempepbiBHAs (YHKIMS, acUMOTOTHl rpaduka (QyHKIMU, TepBas U BToOpas
Mpou3BOIHAS (YHKIIMH, TEOMETPUUCCKUH W (PU3WYECKUNA CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, onpeneaEHHbI HHTErpail; yMEHUEe HaX0UTh aCUMIITOTHI Ipaduka
(GYHKIMM; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMIO3UITMU (PYHKIUH, HAXOJAUTh YpaBHEHHE KacaTeabHOW K rpaduky (QyHKIUH;
YMEHHME HaXOJIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIUI; YMEHHUE HCIIOIb30BATh
IPOU3BOIHYIO JJIsl UCCle0BaHUsl (DYHKIIUI, HAXOUTh HAauOOJIbIINE U HAUMEHbIIINE
3HaueHUs! PYHKIUI; CTPOUTH Tpa)Ku MHOTOUICHOB C UCIOJIB30BAaHUEM arrmapaTa
MaTEeMaTHYeCKOT0  aHalM3a; MPUMEHATh [POU3BOJHYIO JUISl  HAXOXKJEHUS
HAWIYYLIEro PeUuIeHHs B IPUKIIAIHBIX, B TOM YHCJE COIHMAIBHO-DKOHOMUYECKUX U
(bu3nuecKux 3aa4ax; HaX0IUTh IJIOMAAU U 00BEMBI GUTYP C TOMOIIBIO MHTETpaa;
OPUBOJIUTH  TPUMEpPhl  MATEeMAaTUYECKOTO  MOJEIUPOBAaHUS C  MOMOIIBIO

g depeHInanbHbIX YpaBHEHHH

YMenue omnepupoBaTh MNOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas ¢GyHKIMS,
KOMIo3uIusl  (yHKOWMHA, JuHeWHas  (QyHKIUSA, KBaApaTH4Has  (QYHKUUA,
panuoHanbHas (YHKIHS, CTeleHHas (YHKIHS, TPUTOHOMETpUYeckue (YHKIIHH,
oOpaTHbIE TpUTOHOMETpUYeCKue (GYHKIMH, MOKa3zaTelbHass W Jorapu@Muueckas
GyHKIMHM; yMEHUE CTPOUTh TrpadUKd U3YYEHHBIX (YHKIMI, BBIIOJHATH
npeoOpazoBanus TpadukoB (QYyHKIUN, HCHOIB30BaTh TpaQUKH A U3y4EHUS
MPOLIECCOB M 3aBUCHUMOCTEH, P PEIICHUH 33]1a4 U3 JIPYTUX YIeOHBIX TPEIMETOB U

3aga4 Hu3 peanLHoﬁ JKM3HH;, BbIpaXaTb (I)OpMy.TIaMI/I 3aBUCUMOCTH MCKAY




BEJIMYMHAMM; HCIOJB30BaTh CBOWCTBA M rpaduku QyHKIMHA [UIS  pereHus
ypaBHEHMH, HEPABEHCTB U 3aJad C MapaMmeTpaMu; M300pakaTb HAa KOOPAWHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue peniath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLIEHTHI, JJOJIU
U 4acTH, Ha JIBWKEHHUE, paboTy, CTOUMOCTb TOBApOB U YCIIYT, HAJIOTH, 3aJlaul U3
oOnacti ynpaBleHHS JUYHBIMA W CEMEHHBIMH (UHAHCAMH); COCTaBIAThH
BBIDQ)KCHUS, YPaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCJIOBHIO 3aJayH,
HCCIIEI0BATh MOJIy4€HHOE PELICHUE U OLIEHUBATh IIPABJIONOA00HOCTb PE3YIIBTATOB;
YMEHUE MOJIEIUPOBATh PEAIbHBIC CUTyallUM HA S3BIKE MATEMATHKHU; COCTaBIIATH
BBIPDAQXKECHUS, YpPAaBHEHMS, HEPABEHCTBA M HUX CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENM C MCIOJIb30BAaHMEM amrmapara anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh IOHATHSAMH: CpelAHEe apuMeTHUecKoe, MeauaHa,
HanOoJIBIlleE W HaWMEHBIIIEE 3Ha4YCHUA, pasMax, AaUcCrepCus, CTaHJApTHOC
OTKJIOHEHWE YHCJIOBOTO HaboOpa; yMEHHE HW3BJCKaTh, HWHTEPIPETUPOBATH
nHpOpMaNUIO, TIPEACTABICHHYIO B Ta0iMIax, Ha JauarpaMmax, Trpadukax,
OTPAXAIONIYI0 CBOMCTBA pEAIBHBIX TMPOIECCOB W SIBICHHUH, TPEACTaBISTH
WHPOPMAIMIO C TOMOINBIO TAOJMHMII W JHAarpaMM; HCCIEIOBaTh CTATHCTUYECKUE
JAaHHBIC, B TOM YHCJE C NMPUMEHEHHEM Tpa@HUUeCKHMX METOJOB M 3JICKTPOHHBIX
cpeAcTB; rpaduyYecKH WCCIENOBaTh COBMECTHBIE HAOIOACHUS C IOMOIIBIO

JarpamMM pacceuMBaHus U IMHEHHOU perpeccuu

YMeHne omnepupoBaTh MOHITHAMU: CIydalHBIA OIBIT W CIy4alHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4alHOTO  COOBITHSA; YMEHHE BBIUUCIATH BEPOSITHOCTh C
UCIIOJIb30BaHUEM TpaUUYeCKUX METOJOB; NPUMEHSITh (GOPMYJbl CIOXKEHUS U
YMHO>KEHUSI BEpOSITHOCTEH, GopMyiy MOJTHON BeposTHOCTH, popmyny bepuymiu,
KOMOHMHATOpHbIE (hAaKThI U POPMYIIBI; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHIA;
YMEHHE OINEepUpOBaTh MOHATUSIMU: CllydaliHas BENUYMHA, paclpeieleHue
BEPOSITHOCTEH, MaTeMaTUYECKOE OKUIAHNE, TUCTIEPCUs i CTaHAaPTHOE OTKIIOHEHHE
ClydailHOW BeNWYHMHBI, (QYHKIUU pacmlpefeNieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEIbHOIO0 U HOPMAJIBLHOTO paclpeiesieHuii; yMEHHE UCIIOIb30BaTh CBOMCTBA
M3YUYEHHBIX paCIpeAesICHUN Ul PelIeHHs 3a/1a4; 3HAKOMCTBO C MOHSATUSIMU: 3aKOH
OONBIIMX YHCET, METOAbl BHIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPUBOAUTH
IpUMEpHl TPOSBICHHS 3aKOHA OOJBIIMX YHUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OIEpUPOBATh MOHATUSMU: COUYETAHUE, NMEPECTAHOBKA, YHUCIIO

CO‘-IGT&HPIIZ, YUCJIO TIEPECTAHOBOK; OuMHOM HBIOTOHa; YMCHHUEC TPUMCHATH




KOMOWHATOpHBIE (aKThl W PACCYXKACHHUS JUIS PEIICHHUS 3a]ad;, OICHUBATH
BEPOSITHOCTH PEATBbHBIX COOBITHH; COCTaBISITh BEPOSTHOCTHYIO MOJCIh U

MHTEPIPETUPOBATH MTOIYYCHHBIN pE3ylIbTaT

YMeHue omnepupoBaTh MNOHATHAMH: TOYKA, MPsAMAsi, INIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, Jy4, BEJIIMYMHA YIJIA, IUIOCKUH yroj, ABYTPAaHHBIM YroJjl, TPEXTPaHHBIA
yroj, CKpELMBAOIINECS MpsAMbIE, NapaJLICIbHOCTh W IMEPIEHIUKYISPHOCTD
IPSIMBIX U INIOCKOCTEH, YroJI MKy IPSMBIMU, YT OJI MEXIY NPSAMOU U INIOCKOCTHIO,
YTOJI MEX Ty INIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXK LY
MPSIMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSIMHU; YMEHUE HCIIOJIB30BATh IIPU PEIICHUH
3a/1a4 M3y4yeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUM; YMEHHUE OIICHUBATh pa3MeEphI
00BEKTOB OKPYXAIOUIEr0 MHpA; CTPOUTh MAaTEMaTHUYECKUE MOJIENU C IMOMOIIBIO
F€OMETPUYECKUX MOHATUI M BEJIMYHH, pEllaTh CBSA3aHHBIE C HUMH NPAKTHYECKHE

3a7a4u

10

YMeHue onepupoBaTh HOHATHSMM: IUIOMIaAb  GUIYpbl, O0O0BEM  (UIYpHI,
MHOTOTPAaHHUK, MpPAaBWIbHBIII MHOTOIPAHHUK, CEYEHHE MHOTOIPAHHUKA, KyO,
napajiesIenuIe, Npu3Ma, mupamuia, (purypa 1 HOBEpXHOCTb BPALIEHUs, LWIXH/P,
KOHYC, I1ap, cdepa, miaomaas chepsl, 1011 HOBEPXHOCTH MHUPAMUIbL, TPU3MBI,
KOHYcCa, LIMIMHJpPA, 00BbEM KyOa, MPSIMOYroJbHOIO NapajljieNenunesa, NupaMubl,
IIPU3MBI, LMIMHJIpPA, KOHYyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHMsI KOHYyca U
LWIMHApA, MapajulelbHble OCH WJIM OCHOBAHMIO, CEUCHHME IIapa, IUIOCKOCTb,
Kacaromasics chepbl, WINHAPA, KOHyca; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHUKA,
n300paXkaTb MHOTOI'PAaHHUKH, (PUI'YpbI U ITOBEPXHOCTH BpALLECHUS, UX CEUYEHUs, B
TOM YHUCJIE C TOMOUIbIO AJIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh CBOWCTBA
IeOMETPUYECKUX  (UIyp, CAMOCTOATENBHO  (OPMYIUpPOBaTH  OINpPENEsICHUS
u3yyaeMbiX (QUIyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBaX W  IpPU3HAKaX
reomeTpudeckux (uryp, o00OCHOBBIBaTh MJIM OIPOBEPraTh UX; yMEHHE MIPOBOJAUTH
Ki1accupuKanuio (GUryp Mo pasjiuyHbIM INPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE

JOIIOJTHUTCIIbHBIC ITIOCTPOCHHA

11

YMeHue onepupoBaTh MOHATHSAMM: JBUKEHHE B IPOCTPAHCTBE, MapajuleIbHBIN
IepeHoc, CUMMETPUS Ha IJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue
11010011, 10/100HbIe (PUTYpBl; YMEHHE paclO3HABaTh PaBHbIE U MOJOOHbIE (PUTYDBI,
B TOM YHCJI€ B MPHUPOJIE, UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh N'€OMETPUUYECKHE
OTHOILIEHMs MPHU PEUIeHUH 337a4; HAXOAUTh T'€OMETPUUYECKHE BEIMYUHBI (JUIMHA,
yToJl, TUIOIIA/Ib, 00bEM) MPU PELICHUH 3a]ad U3 APYruX Y4eOHBIX IPEeIMETOB U U3

peanLHoﬁ JKU3HU; YMCHHUC BBIYUCIATH T'COMCTPUUCCKUC BCIUMYHUHBI (I[J'II/IHa, yroi,




IUI0IIAab, 00BEM, IUIOMIA[b MOBEPXHOCTH), HMCIONB3Ysd H3y4eHHBbIE (OpPMYIBI U
METOJbl, B TOM 4YMCJE: IUIOIIAJb IOBEPXHOCTH NHUpPaMUbI, IPU3MBI, KOHYCa,
WIMHAPA, IUIom@ans chepsl; 00bEM KyOa, NPSIMOYTOJBHOTO MNapallelenuIesa,
nUpaMuipl, MPU3MbI, LWIMHAPA, KOHYCa, IIapa; YMEHHE HaXOAWTb OTHOIIEHHE

00BEMOB IOJJOOHBIX PUTYP

12

VYMmenne OIICpHUPOBATh MOHATHAMU: MNPAMOYIrOJIbHAdA CUCTEMa KOOpAWHAT, BCKTOP,
KOOpAWHATBl TOYKH, KOOPAWHATHI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BCACHUC
BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKAISIPHOE MPOU3BEACHHE,
BCKTOPHOC IIPOU3BCACHHUC, YIroJl MCKAY BCKTOpaMH, YMCHHUC HUCIOJIb30BaATh
BeKTOpHBIi/JI u KOOp)IHHaTHBIfI MCTOA AJid PCIICHHUA T'COMETPUUCCKUX 3a/lad U 3aJa4

JPYTUX y4eOHBIX IPEIMETOB

13

YMeHme BBI6I/IpaTI) HO)IXO)ISIII_[I/Iﬁ METOA I pEeIICHUSA 3aaadyv; ITOHHMAHUC
3HAYMMOCTHU MATCMATUKH B U3YYCHHUU MMPHUPOJHBIX U 06I_HGCTBGHHI)IX IMpoUECCOB U
ﬂBHGHI/Iﬁ; YMCHHE pacClio3HaBaTb MNPOSBICHUC 3aKOHOB MAaTEMAaTUKHW B UCKYCCTBEC,

YMEHUE MPUBOJIUTH IPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUICKON U MUPOBOI

MaTEeMaTHYECKON HAYKH

IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Uucna v BBIUMCIEHUS
11 Harypaneublie u nensie yncna. [Ipu3Haky qeIMMOCTH HEIbIX YUCE
12 Pannonanbubie 4yncna. OOBIKHOBEHHbIE W JIECATHYHBIE JOpOOH, MPOIEHTHI,
' OEeCKOHEUYHbBIE MEPHONUECKUE IPOoOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JlelicTBus ¢ apupMeTHUECKUMU
' KOpHSIMHU HATYpaJIbHOW CTENEHU
14 Crenenb ¢ uensiM nokasaresneM. CTeneHb ¢ paluoHaIbHBIM NoKka3zaresneM. CBolicTBa
' CTENIEHU
15 CuHyc, KOCHHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaIbHbIE JOrapudMbI
HeiicTButensHble yncna. ApudmMeTndeckue onepannu ¢ AeMCTBUTETbHBIMU YHCTaAMH.
1.7 [TpubnmkEHHBIE BRIYUCIICHUS, PABUIIa OKPYTIICHUS, IPUKHJIKA U OLIEHKA Pe3yIbTara
BBIUYHCIICHU I
1.8 [IpeoOpasoBanue BEIpKEHUI




1.9

KomriuiekcHble umcia

2 VpaBHEHUs ¥ HEPABEHCTBA
2.1 Lenbie u ApoOHO-paIMOHAIBHBIE YPaBHEHUS
2.2 HppannoHaisHble ypaBHEHHsI
2.3 Tpuronomerpudeckne ypaBHEHUS
2.4 [TokazarenbHble U JTOrapupMUUECKHE YpaBHEHUS
2.5 enpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanmoHaisHbie HEpaBEHCTBA
2.7 [lokazarenbHble U TOrapupMUUECKre HEPAaBEHCTBA
2.8 Tpuronomerpudeckne HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHCHUH M HEPABCHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucTeMbl JINHEWHBIX YpaBHEHNH. ONpeaenTens MaTpULb
3 OyHKIUH 1 TpapUKH
31 OyHkIysa, crnocodbl 3amanus (Gyakumu. ['paduk Gynknuu. B3ammuo oOpaTHBIC
' ¢dbyakuun. YetHbie 1 HeuéTHBIC PyHKIMH. [lepruonnueckue GyHKIrm
OO6mactp ompeneneHuss W MHOXKECTBO 3HaueHud ¢yHknuu. Hymun  dyHKInN.
3.9 [IpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBbI (yHKiuu. HauOoisbliee M HamMeHblllee 3HAaYCHHE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas ¢GyHKIMS C HaTypaJlbHBIM U IIeJIbIM MOKa3zaresneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduK KOpHs N-0¥f CTETICHU
3.4 Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U rpauKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTtotel rpadukoB ¢yHkumit. CBoiicTBa  (QYyHKUHUH,
. HEMpPEepBHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmysa Ci0KHbBIX TPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHaiamsa
4.1 [IpousBoanas ¢yHkuu. [Ipon3BoaHbIe AeMEHTApHBIX (QYHKINH
[IpuMeHeHre NPOM3BOJHOM K HCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxJeHne HauOOJbIIEero M HauMEHbILIEro 3HaueHus (QyHKUMH Ha

OTPE3KE




4.3 ITepBoo6pa3nas. MuTerpan
) MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, orepanuu Haj MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M CTATUCTHKA
6.1 OrnrcarenibHas CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaTopuka
7 CeomeTpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [psiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MIOBEPXHOCTH BpaIICHHS
7.5 KoopanHaTsl 1 BEKTOPEI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMPOLECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
1) Marematuka. 'eomerpusi, 10 kimacc/ Mepznsak A.I'., Homuposckuii J[.A., [Tonskos
B.M.; non penakiueii [Togonbckoro B.E., O0mecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

2) Maremaruka. ['eometpust, 11 kmacce/ Mep3nsak A.I'., Homuporckuit JI.A., [Tonskos
B.M.; nox penakumeit [Togonsckoro B.E., OGmiecTBO ¢ orpaHnYeHHOM
orBeTcTBeHHOCTHIO M3naTenbckuii nentp «BEHTAHA-TPA®»; AkumnonepHoe
obmectBo «M3marensctBO «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

DI'eomerpust. 10 u 11 xknacc. Meroguueckoe nmocoodue. YriyOJieHHbI YPOBEHb -
bynko E.B., Mep3nsak A.I'. u n1p. AknrorepHoe o01ecTBo «l3marenscTBo
«IIpocsewmenue»

2) Maremaruka: ['eometpust, 10 ul1 xmacc/ [lorockyes E.B., 3BaBuu JI.I.,
OO0111ecTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBenieHue»



3) Marematuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knacceel/ Atanacsu JI.C., bByry3os B.®., Kanomues C.b. u npyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemnieHue
MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
https://resh.edu.ru/subject/17/
https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11 _kl/Geometry 10/
https://100urokov.ru/predmety/geometriya
https://ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/
https://www.uchportal.ru/load/24-2

Y4eOHbIN KyYpc «BepoaTHOCTHL U CTATHCTHKA

MMOACHUTEJIBHASA 3AIINCKA

VYueOHsbIil Kypc «BepoSTHOCTh M CTAaTUCTHUKA» YIITYyOJEHHOTO YPOBHS SIBIISICTCS
IIPOJIOJDKEHUEM U Pa3BUTHEM OJJHOMMEHHOTO Y4eOHOro Kypca yriryOJaEéHHOTO YPOBHS
Ha YpOBHE CpeaHero oomiero obpa3oBaHus. YUYEOHBIM Kypc MpeaHa3sHa4yeH i
dbopmMupoBaHus y OOYYAIOIIUXCS CTATUCTHYECCKON KYJIbTYpPhl M TOHUMAHHUS POJIHU
TEOPHH BEPOSATHOCTEH KaK MaTeMaTHIECKOT'0 MHCTPYMEHTA JIsl U3yUYCHUS CITydalHbIX
COOBITHH, BETUYUH U MpoIieccoB. [Ipu n3ydeHnn Kypca o00ramaroTcs IpeacTaBICHUS
oOydJaromuxcs O METOJaX HCCIEIOBaHUS HW3MEHYMBOIO MHpA, pa3BUBACTCS
MOHUMAHHUE 3HAYUMOCTH W OOIIMHOCTH MAaTeMaTHYECKHX METOJIOB ITO3HAHHUS Kak
HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUSI.

Conepxxanue y4yeOHOro Kypca HalpaBiIE€HO Ha 3aKpeIUICHHWE 3HaHWH,
MOJTYYEHHBIX TIPU M3yYEeHHUH Kypca Ha YPOBHE OCHOBHOTr'O 001Iero oopa3oBaHus, U Ha
pa3BUTHE MPEICTABICHUN O CIy4ailHBIX BEJIMYMHAX U B3AaUMOCBS3SAX MEXKIYy HUMH Ha
BOXHBIX TMPUMEpPAX, CIOKEThl KOTOPHIX MOYEPHHYTHI M3 OKpy»Kawoliero mupa. B
pe3yibTaTe y 00ydJaronuxcs J0JDKHO cPOpMHUPOBATHECS MPEACTABICHUE O HanOoJee
YOOTPEOUTEIBHBIX W OOIMX MaTEMaTHYSCKUX MOJENAX, HCIOIb3YEeMbIX IS
OMHUCAaHUSI AHTPOIIOMETPUUYECKUX U JEeMOTpauueCcKUX BEJIMYHMH, MOTPEITHOCTEH B
pa3IMYHbBIE POJAa HU3MEPCHUSX, UTMTCIBPHOCTH OC30TKa3HOW pabOThl TECXHHYECCKHX
YCTPOMNCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUU U MPOIECCOB B OOIIECTBE. YUCOHBIM
Kypc sBisieTcss ©0a30M IS OCBOCHHS BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJUMBIX CHEHHAIMCTAM HE TOJBKO MHXKEHEPHBIX CICIMATIbHOCTEH, HO TaKxke
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COLIMATBHBIX U MCUXOJOTHIECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIE HAYKH B
3HAYUTETHFHOW MEpe MCIIONB3YIOT ammapaT aHaau3a 00JbIINX JaHHBIX. LleHTpanbHyio
yacTb y4eOHOro Kypca 3aHUMaeT oOOCYXIEHUE 3aKoHa OOJIBIIMX YHCEel —
GyHIaMEHTAaTBFHOTO 3aKOHA MTPUPO/IBI, HMEIOIIET0 MAaTeMAaTUIECKYIO (pOPMATHU3AIIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH IIeIIMA B CTPYKType ydeOHOro Kypca
«BeposITHOCT, W CTaTUCTHKa» Ha YrayOJEHHOM YypOBHE BBIJCICHB OCHOBHBIC
conepkatenbHbie uHAM: «CiydaiiHble COOBITHS W BEpOSTHOCTH» U «CiydaiiHbie
BEJIMYUHBI U 3aKOH OOJBIIUX YUCEID».

[ToMMMO OCHOBHBIX JHHHH B y4eOHBIH KypC BKJIIOYECHBI DJIEMEHTBHI TEOPUH
rpadoB ¥ TEOPUN MHOXKECTB, HEOOXOIUMBIE JIJIsl TIOJTHOIIEHHOTO OCBOCHUSI MaTepraa
JAHHOTO y4eOHOTO Kypca U CMEKHBIX MaTeMaTHUECKUX YI€OHBIX KYPCOB.

Conepxanne nuHUN «CiydaifHbIe COOBITUSI U BEPOSITHOCTHY CIYKUT OCHOBOM
s GOPMUPOBAHUS TPEACTABICHUNA O paclpeiciieHUH BEPOSTHOCTEH MEXITY
3HAYCHHSIMH CIIYYaliHbIX BEJIMYWH. BaKHYIO 9acTh B ATOW COACPXKATEIbHOW JIMHUU
3aHUMaeT W3yYeHHE TEOMETPUYECKOT0 W OWHOMHAIBLHOTO pacCHpeleiIcHud U
3HaKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMH — IOKA3aTeJIbHBIM W HOPMAaJIbHBIM
pacnpeieICHUsIMU.

Tembl, cBsA3aHHBIE C HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIIMYMHAMU U
pacnpeneneHus MU, aKIEHTUPYIOT BHUMaHHe 00y4arouXcs Ha OMUCAaHUU U U3YYEeHUH
CIIy4ailHBIX SIBJICHUH C MOMOIIbIO HENpepbIBHBIX (yHKIME. OCHOBHOE BHUMAaHUE
yIIEeTSIeTCs TOKA3aTeIbHOMY U HOPMAJIbHOMY PacCTpeIeICHUSIM.

B yueOGHOM Kypce mnpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HW3Y4YEHHE CBS3U
MEXIYy CIydyalHbIMH BEIUYMHAMU W ONHUCAaHUE JTOM CBS3HM C IIOMOIIBIO
kodp(dUIIMeHTa KOPpPENIsMU M €ro BBIOOPOYHOrO aHajora. OTH AJIEMEHTHI
collep KaHMs pa3BUBAIOT TeMy «JluarpamMmbl paccenBaHUS», U3YUCHHYIO HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl, © BO MHOTOM OMHPAIOTCS HA CBEICHUS U3 KYpPCOB
anreOpbl ¥ TEOMETPHH.

Eumé onuH 3neMeHT coliepkaHusi, KOTOPBIN MpeaaraeTcss Ha 03HAaKOMHUTEIbHOM
YpOBHE — MOCJIEIOBATEIILHOCTD CIIYYaiHBIX HE3aBUCUMBIX COOBITHH, HACTYIAIOIINX B
eauHULy BpeMeHH. O3HaKOMJIEHHE C paclpeesieHUEM BEpPOSITHOCTEH KOIM4YecTBa
TAaKUX COOBITHI HOCHUT pPAa3BUBAIOIINI XapakTep H SBISACTCS AaKTyalbHBIM IS
Oyaymux aOUTYpUEHTOB, OCTYMAIOMUX HAa Y4eOHBIE CIEIUAIbHOCTH, CBSI3aHHBIE C
OOIIECTBEHHBIMU HAyKaMH, TICUXOJIOTUEH U YIIPaBICHUEM.

Ha u3yuenue yuebHoro kypca «BeposSTHOCTb U CTAaTHCTUKa» Ha YriyOJeHHOM
ypoBHe oTBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 knacce —
34 yaca (1 gac B Hegento).

COIEP)KAHUE OBYUYEHUS
10 KJIACC



I'pad, cBa3ublil rpad, nytu B rpade: mukibl U 1nenud. CteneHb (BaJlGHTHOCTD)
BepiMHbL. ['padsl Ha uiockocTu. JlepeBbs.

CnyyaitHble 3KCIIEPUMEHTHI (OTBITHI) M CIy4YailHble COOBITHSA. DJIeMEHTapHbIE
coObIiTUa (UcxoAbl). BepodaTHOCTh ciydyallHOro coObITHSI. BIM30CTH YacTOTHl U
BEPOSITHOCTU COOBITUN. CilydailHbIe OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu HaJ COOBITUSIMU: TiepeceueHue, oO0beIUHEHUE, MPOTUBOIOIOKHbBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

YcioBHas BEPOSATHOCTb. YMHOXKEHHE BEPOATHOCTEW. JlepeBo Ciy4yalHOTO
skcriepuMenTa. @opmyna nosHou BeposTHocTH. Dopmyna baneca. HezaBucumbie
COOBITHUS.

bunapubiil ciyyaliHblil OnbIT (MCHIBITAHUE), YCIeX W Heyaada. HesaBucumblie
ucnbiTanusi. Cepus HE3aBUCUMBIX MCIBITAHUHN 70 TepBoro ycnexa. IlepecranoBku u
daktopuan. Yucno coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBuCUMBIX HucnibiTaHUM bepuynnu. CiydaliHbIi BEIOOpD U3 KOHEYHOMU
COBOKYITHOCTH.

Cnyvaitnas ~ BenuuuHa.  Pacnpeaenenue — BepodTrHocte.  Jlmarpamma
pactpenenenus. Onepauuu HaJ ClIydyalHbIMM BEIMYMHAMU. BUHapHas cirydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuil, B TOM 4YHUCJIE€ TE€OMETPUYECKOE H
OMHOMMAIILHOE.

CoBmecTHOE pacnpenelieHHe JABYX CIydailHbIX BelnuuH. HeszaBucumeblie
CIyyallHble  BeJIMYMHbl.MaTeMaThyeckoe  OXUIAHUE  CIIy4YalHONM  BEJIMYHMHBI
(pacnpenenenus).  IlpuMepbl  NpUMEHEHHWS  MAaTEMaTUYECKOTO  OXKUAAHUSA
(ctpaxoBanme, JoTepes). MaremaTudeckoe OXHAaHUE OWHApPHOW CIydyalHOM
BEJIMYMHBI. MaTeMaThuyeckoe  OXUJAHHE  CYMMbl  CIy4YailHBIX  BEJIWYMH.
MatemaTudeckoe OXugaHue TeOMETPUIECKOro 1 OMHOMUATIBLHOTO pacIpeiesieHUN.

Jucnepcuss W CTaHZApTHOE  OTKJIOHEHHWE  CIyYallHOM  BEJIWYMHBI
(pacnipenenenus). Jlucriepcus OMHApHON CilydaliHOW BeIWYWMHBI. MaTtemaTHYeCKoe
0KUJAHUE NTPOU3BENCHHUS U JUCIIEPCHUSI CYMMBbl HE3aBUCUMBIX CIIyYaWHBIX BEJIWUYHH.
Jlucnepcust u cTaHAApTHOE OTKIIOHEHHE OMHOMHUAIBHOTO pactpeaenenus. Jlucnepeus
Y CTaHJAPTHOE OTKIIOHEHUE T'€OMETPUYECKOIO PACIIPEICICHHUS.

11 KJIACC

HepaBenctBo YeObiméBa. Teopema YeObiméBa. Teopema bepnymnu. 3akon
OompImx uncesn. BerOopouHbIit MeTO MccenoBannid. BRIOOpOYHBIE XapaKTePUCTUKH.
OneHnBaHWe BEPOSITHOCTH COOBITHUS TO BBIOOPOYHBIM JaHHBIM. [IpoBepka
MPOCTEUIIINX TUMOTE3 C MOMOIIBIO N3YYEHHBIX PACIIPEICIICHUN.

HenpepsiBHble cityyalinble BenuuuHbl. [Ipumepbl. DyHKIHS IIOTHOCTH
BEPOATHOCTH pacripeiesieHusi. PaBHOMeEpHOE pacrpeiesieHue U €ro CBOMCTBA. 3a/1a4H,



NPUBOJSIIME K T[OKAa3aTEeIbHOMY pacOpeicieHUur0. 3aJayd, NPUBOIAIINE K
HOpPMaJIbHOMY pacnpenciaeHuo. OyHKIUA INIOTHOCTA BEPOATHOCTH ITOKA3aTEIIbHOTO
pactipenieneHus, GyHKIMS IUIOTHOCTH BEPOSITHOCTH HOPMAJILHOI'O pacrpeicieHusl.
OyHKIMSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIPEAECICHHUS.

[locnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHI. 3agaun,
npuBoOAALIME K pacupenenenuto [lyaccona.

KoBapuanus nByx ciaydailHbix BeqnunH. Koa@duuueHnT mMHeHON KOppesuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeJIMUUH. BEIOOpOUHBIN KOA(PDULIMEHT KOPPEIISIIIH.
Paznuumne mMexy TMHEWHOM CBSA3BI0 U MPUYMHHO-CIICACTBEHHOM CBA3bIO. JIMHENHAas
perpeccusi, METOJ, HAMMEHBIINX KBAAPATOB.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSI YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTUKA» (YFJIYBJIEHHLIﬁ YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI
1) rpakaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW TMO3HMIIMU OOYYAOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUIMCKOTO OOIIECTBa, MPEACTaBIEHHE O MAaTEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUSI  PpA3JIUYHBIX CTPYKTYp, SBJICHUH, MpOLEIYp
IpaXKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYTO€), yMEHUE B3aUMO/ICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSMU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOW TIpa)KAaHCKOW HJICHTHUYHOCTH, YBaXKEHUS K
OPOILIJIOMY W HACTOSIIEMY POCCUHCKOW MAaTeMaTHUKHU, LEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHUSIM POCCUHMCKAX MATEMATUKOB UM POCCHUMCKOM MaTEMaTHYECKOM IIKOJIBI,
UCIIONIb30BaHUE JTUX JOCTIKEHUW B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX I[EHHOCTEH pPOCCHUUCKOr0 Hapoja, cHOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOTO IOBEIECHUS, CBA3aHHOTO C IMPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUW HAYKU U JEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JTUYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOrO OYyIIEro;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKJIIOYas ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PELICHUN, PacCyKIECHUIM, BOCIIPUUMUYUBOCTh K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECax
3JI0pOBOr0 U O€30MmacHOro obOpa3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY



3I0pOBbIO (30POBOE NUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHI U OTIbIXA,
perynsipHas (u3uyeckass AaKTUBHOCTh), (DU3UYECKOE COBEPIICHCTBOBAHUE IMpHU
3aHATUAX CIIOPTUBHO-03I0POBUTEIHHOMN JAESITEIFHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYI0JIIO0HS, HHTEPEC K Pa3INIHBIM
chepam mnpodecCUuOHANIBHON NIE€ATENbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €€
PUIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUTaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO HA POTSHKCHUH BCEH KU3HHU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUIESCKUX 3a7a9 MAaTEeMaTHIECKOM
HaNpaBJICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTITUTAHMS:

cOpPMUPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpbl, TIOHUMAaHUE  BIHSHUA
COLIMATBHO-DKOHOMHUYECKUX TPOIIECCOB HAa COCTOSIHHE MPUPOAHONW W COIMAIHHON
Cpelbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHUSCKUX MPoOIeM, OpHEeHTAIUS Ha
NpUMEHEHUE MaTeMaTHUECKUX 3HAHUW JIJIsl pEIICHUs 3a7a9 B 00JacTH OKpY KaroIei
Cpelbl, TUTAHWPOBAaHWE TIOCTYNKOB M OICHKM HMX BO3MOXHBIX TIOCIEICTBUN st
OKpYXaloIlen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMAaHUE MaTeMaTUYeCKOU
HAyKU Kak cepbl 4eTOBEYECKOM NESITeIbHOCTH, 3TAlOB €€ Pa3BUTUA U 3HAUUMOCTH
JUTSL pa3BUTUS IUBWIM3ALMM, OBIIAJICHUE SI3bIKOM MAaTEMAaTUKH W MaTeMaTU4YeCKOH
KyJIbTYPOW KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOCKTHYIO U
UCCJIEI0BATENBCKYIO AEATEIHbHOCTh MHIMBUIYAIBHO U B TPYIITIE.

METAIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUS:

BBISBJISITH WM XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MAaTEMaTUUYECKUX
00BEKTOB, TTOHATHH, OTHOIICHUN MEXITY MOHATUSAMU, (DOPMYIUPOBATH OMpPENCICHUS
MOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KJlacCHU(PUKAIIMU, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHEHUS, KPUTEPUH TIPOBOUMOTO aHAIH3A,;

BOCIIPUHUMATD, bopMyIpoBaTh 51 npeoOpa3oBbIBAThH CyXIECHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEYUS B
dakTax, MaHHBIX, HAOIIOACHUSX W YTBEPXKICHUSX, NpeasiaraTb KpPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;



JIenaTh BBIBOABI C HCIIOJB30BAHUEM 33aKOHOB JIOTMKH, JE€IyKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOATEIBHO J0KAa3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU
(mpsiMble M OT MPOTHBHOIO), BBHICTPAMBATh apryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpATh c11O0co0 pelieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHus], BBIOUpaTh HanboJiee NOAXOASIINUMN ¢ YYETOM CAMOCTOSITENIBHO BbIIEIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEIOBATEIbCKU HWHCTPYMEHT TO3HaHUS,
(dopMynHpoBaTh BONPOCHL, (PUKCUPYIOUIUE MPOTUBOPEUYUE, MPOOIEMY, YCTAHABIMBATh
UCKOMOE U JaHHOe, (OpMUPOBATh THUIOTE3y, APTYMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eckoro oObeKTa, SIBJICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENIBHO (PopMyIUpoBaTh O0OOIIEHUS W BBIBOJBI IO pe3yJibTaTaM
NpoBEAEHHOTO HAOIIOACHUS, UCCIIEJOBAHMUS, OLIECHUBAThH JOCTOBEPHOCTDH MOJyUYEHHBIX
pe3yabTaTOB, BEIBOJIOB M 00OOIICHUI;

IIPOrHO3UPOBATh BO3MOJYKHOE pa3BUTHE MpoOLEcca, a TaKXKe BBIJBUraTh
IIPEIIIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH Je(UUUTH MUHDOpPMALMM, JAHHBIX, HEOOXOIMMBIX UIsl OTBETAa Ha
BOIIPOC U JUJIS PELICHMS 3a]a4H;

BbIOMpaTh MHGOPMAILMIO M3 MCTOUYHUKOB PA3JIMYHBIX THUIIOB, aHAJIMW3UPOBATD,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIUIO PA3IMUHBIX BUJOB U (OpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HH(POpPMAIUIO, MNPEACTABIATh €€ B pa3IUuHbIX (opMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLIEHUBATh HAIEKHOCTh MHPOPMAIMH 10 CAMOCTOSTEIIEHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

Oo0wenue:

BOCIIPUHUMATh U (DOPMYIMPOBATH CYKJIEHHS B COOTBETCTBUU C YCIIOBHUSIMU U
LEeIsIMH OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MACBbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHNUS 10 XOAy PELICHHUS 3a]]a4, KOMMEHTUPOBATh
MOJYYEHHBIN PE3yJIbTaT;



B XOA€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYILECTBY OOCYKIAEMON TEMBI,
po0IeMBbl, pelIaeMoil 3a/1auu, BbICKA3bIBaTh UJIEH, HAIIEJICHHbBIE HA MOUCK PELEHUs,
COMOCTAaBJSATh CBOM CYXJEHUA C CYXICHUSIMU JAPYTHX YYaCTHUKOB JIHMAJIOTa,
0oOHapy’KMBATh PA3IMUUE U CXOJCTBO NO3ULIUNA, B KOPPEKTHOU popMe popMyIHMpOBaThH
pa3HoIIacHs, CBOM BO3PAXKEHMUS;

NOpPEJICTABIATh PE3yJbTaThl PEIICHUs 3aJlayd, SKCIEPUMEHTa, HUCCIeIOBaHUS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIUIEHUA C YYETOM 3ajaad
IpEe3eHTAlUU U 0COOEHHOCTEN ayJTUTOPHUH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IUIAH, aJITOPUTM PEHICHUS 3ajJa4d, BBIOUPATH CIIOCOO pEIICHUs C
y4ETOM HMEIONTUXCSI PECYpPCOB U COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBON MH(MOPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII WHTEJJIEKT:

BJIa/ICTh HAaBBIKAMM ITO3HABATEIBHON peIeKCHMM KaK 0CO3HAHUS COBEPIIAEMbIX
JNCHCTBUH W MBICIUTEIBHBIX MPOIECCOB, HMX PE3YyJIbTaTOB, BJAJIETh CIOCOOAMU
CaMOTMPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa pelIeHUsT MaTeMaTUYecKOn
3a/1auu;

NpeIBUIETh TPYIHOCTHU, KOTOpPhIE MOTYT BO3HUKHYTh MpPH PEIICHUH 3a/auH,
BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTaHHBIX,
HaWJCHHBIX OIIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSM, OOBSCHATH MPUYUHBI
TOCTKEHUSI WU HEAOCTHIKEHUS PE3YNbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh W MCIOJB30BaTh MPEUMYINECTBA KOMAHIHON W WHANBUAYaJTbHOMN
paboThI IPH pEIIeHNN YYEOHBIX 3a/1ay, IPUHUMATh 11e7Thb COBMECTHOM JESATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW paloThl, pacmpenensTh BHABI PadoT,
JIOTOBAPHUBATKLCS, OOCYXIAaTh MPOIECC W pe3ydabTaT paldoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B TPYMIOBBIX (opmMax paboTel (0OCYX)IAeHUS, OOMEH MHEHHA,
«MO3TOBBIC MITYPMBI» W WHBIE), BHIIOJHITH CBOIO YaCTh PA0OTHI M KOOPJAHMHUPOBATH
CBOM JICHCTBHS C IPYTMMH WICHAMH KOMAaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B
o0mui  MPOAYKT  TO  KpUTEpHsM,  CPOPMYIUPOBAHHBIM  y9aCTHUKAMHU
B3aUMOJICCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:



CBOOOJIHO ONEpPUPOBATh MOHATUAMU: rpad, MIOCKUH rpad, CBA3HBINA rpad, myTh
B rpade, Lienb, HUKI, JEPEBO, CTENEHb BEPILIUHBI, IEPEBO CIYYaHOIO SKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATHUAMM: CIY4YailHBIA SKCHEPUMEHT (OIBIT),
Clly4ailHoe coOBITHE, PJIEMEHTAPHOE CllydailHoe cOObITHE (PJIEMEHTAapHBIA HCXO[)
CJIy4ailHOTO ONbITa, HAXOAUTh BEPOSTHOCTH COOBITHIA B OMBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh U (POPMYJIHUPOBATH COOBITHS: TEpeceueHue, OOhEIUHEHHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE TAHHOMY, UCIIOJIb30BaTh IUAarpaMmMbl Dujepa,
KOOPJMHATHYIO NPSIMYIO Ui pelIeHus 3ajad, MoJb30BaThCs (HOPMYIION CIIOKEHUS
BEPOSTHOCTEHN ISl BEPOSTHOCTEH IBYX M TPEX CIy4aiHBIX COOBITHIA;

ONEPHUPOBATH MOHATUSIMU: YCIOBHAS BEPOSITHOCTh, YMHOXEHHUE BEPOSTHOCTEN,
HE3aBHCHMbIE€ COOBITHS, IE€PEBO CIYYAHOTO SKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITMII C TIOMOLIBIO TIpaBWJIa yMHOXKEHHUS, JepeBa CIy4dailHOro OIbITa,
UCIIOJIb30BaTh (POpMYITy MONHOU BEpOATHOCTH, popMyiy balieca npu pemenun 3aaad,
OTpeENSITh HE3aBUCUMOCTh COOBITUN MO (OpMyJie U MO OpPraHu3ali CIy4alHOTO
AKCIEPUMEHTA;

OPUMEHSITh M3yYeHHbIE KOMOMHATOpHBIE (OPMYJBI IS  TEepeUHUCIeHUs
AJIEMEHTOB MHOKECTB, FJIEMEHTAPHBIX COOBITUN CIIy4ailHOTO OMbITA, pEUICHUs 3a7a4
10 TEOPUU BEPOSTHOCTEM;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: OMHAPHBIN CIIYYaHBINA OMBIT (MCIIBITAHUE),
ycHoex M HeyJaya, HE3aBUCHUMBbIC HWCIBITAHMS, CEpUs WCHBITAHUN, HAXOJUTh
BEPOATHOCTHU COOBITHII: B CEpUH HCTIBITAHUHN JI0 TIEPBOTO yCTIEXa, B CEPUU UCTIBITAHUM
bepuynnn, B ombiTe, CBS3aHHOM CO CIy4allHBIM BBIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: CilydailHas BEJIMYWHA, pacHpelielicHUue
BEpPOATHOCTEH, JAWarpaMma pachpeneseHus, OuHapHas Cciay4yailHas BeJIMYMHA,
reoMeTpuyeckoe, OMHOMHUAIBHOE paclpeiesiCHUE;

ONEpPUPOBATH IOHATHUAMM: COBMECTHOE pACHPEACIICHUE JBYX CIIy4YaHHBIX
BEJIMYMH, HCIOJB30BaTh TAOJUIy COBMECTHOIO PACHPENECIECHUS IBYX CIy4alHBIX
BEJIMYMH JUIs BBIJCICHUS PACHPEHCICHUS KaXIO0M BEJIMYMHBI, OIPEICICHUS
HE3aBUCUMOCTH  CIIy4yallHBIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBaTh  IMOHATHEM
MaTE€MaTUYECKOTO OXUAAHUS CIy4allHOM BEJMYMHBI (paclpeleseHus), NPUMEHATh
CBOMCTBA MAaTEMaTHYECKOTO OXHUAAHUSA IIpU PEUICHWH 3a4a4, BBIYUCIATH
MaTeMaTHYeCKoe OKUAaHWe OMHOMHAIBHOTO M T€OMETPHUECKOTO paclpeiesieHui;
CBOOOIHO OMEpPHpPOBaTh MOHATUSAMU: JUCHEPCHUS, CTAaHJAPTHOE OTKJIOHEHHUE
CIIy4YallHOM BEJIMYMHBI, MPUMEHITHh CBOWCTBA JHUCHEPCHUH CIYYaWHOW BEIUYUHBI
(pactipenenieHrss) NpU PELIEHUWU 3a7a4, BBIYUCIATH JUCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 U OMHOMHAJIBHOTO PACIPEAEICHUIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



BBIUUCIISATH BHIOOPOYHBIE XapAKTEPUCTUKU IO JAHHOW BBIOOPKE M OLIEHHBATh
XApaKTEepUCTUKU  TEHEpPaJbHOM  COBOKYNHOCTM  JAHHBIX MO  BBIOOPOYHBIM
xapakTepucTukamM. OLEHHUBATh BEPOSITHOCTH COOBITHMM W MPOBEPITH IMpOCTEHIINe
CTaTUCTUYECKHUE TUINIOTE3bI, NOJIb3YSICh U3YYEHHBIMU PACIIPEACICHUSIMY;

IPUBOAUTE IPUMEPHI 3a7a4, MPUBOIAIINX K ITOKA3aTEIBHOMY paclpeIeICHHUIO,
3a/1a4, MPUBOASALIMX K HOPMAJIBHOMY pacrpeneneHuto. OnepupoBarh MOHATHAIMU:
(YHKIUS TUIOTHOCTH BEPOSATHOCTU IOKAa3aTeIbHOro pachpeneiaeHus, (QyHKIus
IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacrnpeseneHus, (QyHKUUS IUIOTHOCTH U
CBOICTBA HOPMAJILHOTO pacHpeleNeHus;onpenensiTh KodhQUIUEHT JMHEeHHOU
KOppesuu, BBIOOPOUYHBIN KO3(PPUIUEHT KOPPEISALHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koun4yecTBo yacos

Ne | HaumenoBaHmue Tpaser IeKTpOHHIbIe

Kontpo nyeckn | (uudposBbIe)
n/ pa3aeyioB U TeM

Bceero JbHbIE e oOpa3oBare/ibHbIE

I MPOrpaMMabl

padoThI padot pecypchl

bl
http://school-

1 DJIeMEHTBI TEOPUU 3 collection.edu.ru/
rpados https://ptlab.mccme.ru/
CiydaiiHble OIBITHI, https://resh.edu.ru/subj

2 CITyJaiHbIC COOBITHS U 3 ect/51/

BEPOSITHOCTH COOBITUI
Onepanuu Haj
MIHOHECTEAMH 1 https://resh.edu.ru/subyj
coObrTusiMu. CrokeHue u
ect/51/
3 YMHOXEHUE 5

. https://ptlab.mccme.ru/
BEpOSITHOCTEH. Y ClOBHas
BEPOSITHOCTD.
HezaBucumbie coObITHA
S HeMEHTEL https://resh.edu.ru/subj

4 4 1 ect/51/
KOMOHMHATOPHKH
Cepun ]
B https://www.yaklass.ru/

5 A . 5 https://ptlab.mccme.ru/
ucneiTanuid. MicnpItanust
bepnymmm. CnyuaitHbiii



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://www.yaklass.ru/

BBIOOD U3 KOHEUHOH
COBOKYITHOCTH

CrnyuaiiHble BEJIMYUHBI U

https://resh.edu.ru/subj

6 14 1 ect/51/
pacrpeeneHus
OBILIEE KOJIMYECTBO 34 5 0
YACOB I10 ITPOTPAMME
11 KUJIACC
KoanyecTBO 4acoB
Ne | HaummeHoBaHue Tpaser IEKTPOHHLIE
Konrpoab | wuuecku | (uupposbie)
n/ pa3aeyioB M TeM
I DporpaMMB1 Bcero HbIE e Oﬁpa3OBaTeJII)Hble
padoThI pador pecypcel
bl
1 3aKkoH OOJBIINX YHCEIT 5 https://www.yaklass.ru
DJeMEeHTBI https://resh.edu.ru/subject/
2 MaTEMaTAYECKOUN 6 51/
CTaTUCTUKH
HenpepbiBHbie
CITyJailHbIC BETMYUHBI
3 (pacmipenenenus), 4 https://www.yaklass.ru/
MOKa3aTeabHOE U
HOPMaJIbHOE
pacrpeneneHus
Pacnpenenenue mlm
4 2 collection.edu.ru/
ITyaccona
CBsI3b MEXKITY http://school-
5 CIyqaiiHBIMHU 6 collection.edu.ru/
BEJIMYNHAMHU
O060011IEHNE U
6 CHCTEMATU3ALIHS 11 1 https://ege.sdamgia.ru/
3HAHUI
OBIIEE KOJIMYECTBO 34 1 0
YACOB I10 ITPOTPAMME

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

10 KVIACC



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/

Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM

npoBepsieMor .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pa3oBaHus
0 pe3yJabTara
6 Teopust BEposSTHOCTEW U CTAaTHCTUKA
6.1 UwuTtaTh U CTPOUTH TAOIHUIBI U IUATPAMMEBI
6.2 OnepupoBaTh NOHATHAMM: CpelHee apupMEeTHUECKOe, MearaHa, HanboJbliee,
HAaMMEHbIIIEE 3HAUCHHE, Pa3MaX MACCHBA YHCIIOBBIX IAHHBIX
OnepupoBaTb NOHSTHUAMM: CIy4allHBIM 3KCIEPUMEHT (OMBIT) U CilydyallHOE
coObITHE, DIIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA MCXO) CIYy4allHOTO OTIBITA;
6.3 HaxOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CIyYailHBIMHU
COOBITUSMM, HAXOJIUTh W CPAaBHUBATH BEPOSITHOCTH COOBITUN B HM3yYEHHBIX
CIy4alHbIX SKCIEPUMEHTAX
Haxomute u popmynupoBaTh COOBITUS: TIEpECEUCHHE U OOBEIMHEHHUE TAHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS
' nuarpamMmamu Ditniepa U QOpMyNol CIIOKEHUS BEPOSATHOCTEH MpHU pelIeHUun
3a1a4
OnepupoBaTh TOHSATHSIMU: YCIOBHash BEPOSTHOCTh, HE3aBUCHMBIC COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C TIOMOIIIbIO MPaBUJIa YMHOXKEHHUS, C TIOMOIIBIO JepeBa
CIIy4aiiHOTO OTIbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS MPU PEIICHUH 3a71a4
OnepupoBaTh NOHATHUAMHU: HCHBITAHHE, HE3aBUCHUMbIE HCIBITAHUS, CEpUS
6.7 WCIBITAHUN, YCHEX W HeyJladya; HAaXOJUTh BEPOATHOCTH COOBITHIl B cepuu
' HE3aBUCHMBIX UCIIBITAHUH /IO MIEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTU COOBITUI
B CepuM UCTbITaHu bepHyinu
6.8 OnepupoBaTh NOHATUSAMU: CITydaifHas BEIMUMHA, PACIIpe/ie]ICHUE BEPOSATHOCTEH,
yarpamMmma pacripe/ieeHus
11 KUIIACC
Kon .
IIpoBepsiemble nMpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus
pe3yJibTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHMBATH BEPOATHOCTH 3HAUCHUH Cy4ailHO BETUYMHBINO pacpeaesICHUI0
' WIH C IOMOUIBIO IUarpaMm
OnepupoBaTh MOHATHEM MATEMATUYECKOTO OXKUAAHUSA, IPUBOJUTH IPUMEPHI
5.2 TOTO, KaK MPHUMEHSETCS MaTeMaTUYECKOE OKMJIAHWE CIY4YailHOW BEIMYMHBI,
HAaXOJIUTh MAaTEMAaTHYECKOE 0KUAAHUE M0 JaHHOMY paclpeIeICHUI0
5.3 Nmets mipencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 Nmets npencraBieHre 0 HOpMaIbHOM paclpeaesieHUn




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX C IOMOIMIBIO TaOuMIl 1 auarpamMm. CpemHee apupMeTHIecKoe,
MeJMaHa, HauOoJIbIlIee U HaMMEHBIIIEe 3HAUYCHUSI, pa3Max, JTUCIEPCHUS U CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCIEpUMEHTHI (OIBITHI) U CIy4aiHble COOBITUS. DiIeMEHTapHbIe COOBITUS
(ucxonwr). BeposiTHOCTH ciydallHOTO COOBITHS. BIWM30CTh YAaCTOTHIM BEPOSTHOCTH
coObiTuil. CiydaifHble OMNBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.
BeposiTHOCTH COOBITH B OIBITAXC PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Omneparuu HaJ| COOBITUSIMU: TIEpecedeHue, O0bEIMHEHNE, TTPOTUBOIIOTIOXKHBIE COOBITHS.
Juarpammsl Ditepa. @opmyia CI0KEHHS BEPOSITHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHHME  BeposiTHOCTeH.  [lepeBo  ciydailHOTO
skcriepuMenTa. @opmyrna mosHOM BeposiTHOCTH. HezaBucnumMbie COOBITHS

6.5

KombunatopHoe mpaBuio ymHoxeHus. [lepecranoBku u hakropuain. Uucmo coueTanuid.
Tpeyronbauk Iackans. @opmyna 6uanoma HerotoHa

6.6

bunapHblii crmydaliHBIH ONBIT (MCTBITAaHWE), YCIeX W Heynada. HeszaBucumblie
ucneiTanus. Cepusi He3aBUCUMBIX UCTIBITAaHUI 710 niepBoro ycnexa. Cepusi HE3aBUCHMBIX
ucnbiTaHui bepHymm

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacnpeiesneHus.
[Ipumeps! pacnipenieneHuii, B TOM 4HCIie TeOMETpUIecKoen OMHOMHATILHOE

11 KIJACC

Kox
5

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHUKA

5.1

YucnoBble XapaKTEPUCTHUKU CIy4alHBIX BEIMYMH: MaTeMaTHYeCKOe OXHJaHHeE,
JMCIIepcusl U CTaHJapTHOE OTKJIOHeHHe. Ilpumepsl nmpuMeHeHUs MaTeMaTH4ecKoro
OKUJIaHUS, B TOM YHCJIE€ B 3aJadyax W3 MOBCEAHEBHOM »XU3HU. MaTemaTuueckoe
OXKujlaHue OMHApHON ciyd4allHOM BeaMuuHBL. MaremMaTHyecKoe OKHUIAHHWE CYMMBbI
CIIydaliHbIX BEIMUYMH. MaTeMaTHUeCKOE 0’KMJIAaHUE U TUCIIEPCUS T€OMETPUUYECKOTO U
OMHOMMAJIBHOTO pacrpeeeHnit

5.2

3aKkoH OOJBIINX YKCENT U €r0 POJIb B HayKe, MpUpoe 1 ob1iecTBe. BeIOOpoUYHbI MeTOT
HCCIIENOBAaHUN

5.3

HpI/IMepLI HCTIPCPBIBHBIX CJ'Iy‘I&fIHBIX BCJIIMYHH. IlonsaTue ) IIJIOTHOCTH
pacnpeaciiCHu. Saﬂa‘-II/I, NPUBOAAIINEC K HOPMAJIbBHOMY PACHPCACIICHULO. Ilonsatue o
HOpMaJIbHOM pacClpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
npoBepsieM
oro
TpeOOBaHU
|

IIpoBepsiemble TPeOOBAHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeHEro 06Iero 0opa3oBaHusI

Bnagenue MeromaMu JOKa3aTeNbCTB, JITOPUTMAMM pEIICHUs 3a/ad; yMEHHE
(dhopMynupoBaTh U ONEPUPOBATH MOHATUSIMH: OINpPEICICHNE, aKCuoMa, TEopeMa,
CJIEJICTBUE, CBOICTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH;
MPUMEHATh HX; yMeHHe (opMynupoBaTh OOpaTHOE U MPOTHBOIOJIOKHOE
YTBEpXACHUE, MPHUBOJIUTH NpPUMEpPhl U KOHTPIPHUMEPHI, HCIOJb30BaTh METO]
MaTeMaTH4eCKOW HHAYKIUHU; TMPOBOJUTH JOKa3aTelbHbIE pACCYKICHHS IPHU
pelIeHnH 3aJad, OLEHUBATh JIOTHYECKYIO MPABUIBHOCTh PACCYXKAECHUH; yMEHUE
ONEpUpPOBATH  MNOHATUSAMM: MHOYKECTBO, IOJMHOXKECTBO, OINEpallud  Haj
MHO’KECTBAMHU; YMEHHUE HCMOJb30BATh TEOPETUKO-MHOKECTBEHHBII ammapar Juis
ONMCAHMsI PEATbHBIX MPOLIECCOB U SIBICHUH U ITPU PELICHUH 3a/1a4, B TOM YHCIIE U3
JPYrux y4eOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH NOHATHAMM: rpad, CBA3HBINA
rpa¢, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHME 33aJaBaTh U ONMCHIBATh Ipadbl

Pa3JIMIHBIMU CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(l)hl IIpy pECIICHUHN 3aJa4

VYmenune ONCPpHUPOBATH NOHATUAMM: HATYpaJIbHOC YUCIIO, LEJTI0C YHUCIIO, CTCIICHL C
LEJIBIM IIOKa3aTCJIEM, KOPCHb HaTypaHbHOfI CTCIICHU, CTCIICHb C pallMOHaJIbHBIM
IIOKa3aTcJIEM, CTCIICHD C JIeHCTBUTEIIHLHBIM IIOKa3aTcJIEM, J'IOl"apI/I(i)M qurciia, CUHYC,
KOCHUHYC U TAHI'CHC IMPOHU3BOJIBHOTO YHCJIda, OCTATOK 10O MOAYIIIO, PAllMOHAIEHOC
quciio, HppaiMOHAJIbHOC YqucClio, MHOXXCECTBaA HATypaJbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIbHBIX Huceil; YMCHHC HCIHOJIb30BATH IIPU3HAKU
JACITNMOCTH, HaMEHBIINH 06H1Hﬁ JACIUTCIIb W HAMMCHBIICC OGH.ICC KpaTHOC,
AJITOPUTM EBknuma npu pelICHUNU 3a4da4; 3HAKOMCTBO C pPa3JIMYHbBIMU
IMMO3UIITUOHHBIMHU CUCTEMAMM CYHUCIICHHA; YMCHUC BbIIIOJHATH BBIYUCICHUC
3HAYCHUH U npeo6pa30BaHI/I51 BBIpa)KeHI/Iﬁ CO CTCIICHAMHU U HOFapH(bMaMH,
HpeO6p330BaHI/I$I I[pO6HO'paI_II/IOHaJ'IBHBIX BLIpa)KeHHfI; YMCEHHE OIICPpUPOBATH
INOHATUAMMU IOoCIaCaJ0BaTCIbHOCTD, apI/I(I)MCTI/I‘-IeCKaSI Imporpeccusd,

TCOMECTPHUUYCCKAsA  MPOTrpeCCus, OCCKOHEUHO y6BIBaIOIJ_Ia}I TCOMECTPUUCCKAA




Iporpeccusi; yMEHue 3a7aBaThb I1OCIEJ0BATEIILHOCTH, B TOM YHCJIE C NOMOIIbIO
PEKYpPPEHTHBIX (OPMYIT; YMEHHE ONEPHPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMILIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
(dopma 3ammcu KOMIUIEKCHBIX YHCeT (FeoMeTpudecKkasi, TPUTOHOMETpUYecKas U
anreOpanyeckasi); yMeTh IPOU3BOJUTH  apudMETHUECKHe JCUCTBUA  C
KOMIUIEKCHBIMU YHWCJIAMM; IPUBOJUTH IMPHUMEPHI MCIOIb30BAHUS KOMIUIEKCHBIX
YKCell; ONEpUPOBATh MOHATHAMU: MaTpuua 2X2 u 3x3, onpeaenuTenb MaTpPHULIbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPECACTIUTEIIA

YMeHne  omnepupoBaTh  MOHATHSAMH:  pPAlMOHAIBHBIC,  HMPPALMOHAIBHEIE,
IIOKa3aTeJbHBIE, CTENEHHbIE,  JIOTapU(PMHUUECKUE, TPUTOHOMETPUYECKHUE
YpPaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YyMEHHUE OIEPUPOBATH IOHATHIMM:
TOKJIECTBO, TOK/IECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN W HEPABEHCTB, PAaBHOCWJIBHOCTh YPABHEHWW, HEPABEHCTB M CHCTEM;
YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA W CHCTEMBI C MOMOIIBIO PAa3IUYHBIX
MIPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSTh
YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS MaTeMaTUYECKUX 3a1ad U

3a/1a4y U3 pa3INUHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

YMeHue onepupoBaTh MOHATUAME: GYHKIUS, YETHOCTD (QYHKITUH, IEPUOTUTIHOCTD
(GyHKIIMM, OTPaHUYCHHOCTh (YHKIMHU, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
¢byHKMKM, HauOoJIbIIEE W HAWMEHBIIEe 3HAYCHHS (YHKIIMH Ha MPOMEXKYTKE,
HenpepbiBHAasE (QYHKIMSA, acUMOTOTHI Tpaduka (YHKIHMM, TepBas W BTOpas
Npou3BOIHAS (YHKIMH, TCOMETPUYCCKUNA U (U3UYECKUN CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpeIeIEHHBIA HHTETPAJ; YMEHHE HAXOIUTh aCUMIITOTHI I'paduka
(GYHKIUU; YMEHHE BBIYMCISTH MPOU3BOJIHBIC CYMMBbI, IPOU3BEICHNUS, YACTHOTO U
KOMIIO3UITUK (DYHKIINH, HAXOJAUTh YPAaBHCHHE KacaTeIbHOM K TpapuKy (QyHKIUHY,
YMEHHUE HaXOUTh ITPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKIIMN; YMEHUE HCII0JIb30BaTh
NPOM3BOJIHYIO JUISI HUCCIe[OBaHUS (DYHKIMI, HAXOQUTh HAWOOJbIIUE U
HaMMECHBIIIME 3HAYEHUS (YHKIMWA; CTPOUTH TpaguKH MHOTOUWICHOB C
UCIOJIb30BAHUEM aliiapaTa MaTeMaTH4YeCKOTO aHAIIN3a; TPUMEHSTh IPOU3BOIHYIO
JUTS HAXOKJCHHS HAMITYYIIIero PEeUICHUS B PUKIATHBIX, B TOM YHCIIE€ COIIMATbHO-
SKOHOMHYECKUX U (PU3NYECKUX 3a]auyax; HaXOUTh TUIOIMAI U 00BEMBI QUTYp C
MOMOIIBIO UHTETpasa; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJIEIIUPOBAHHUSI C

HOMOIIbIO U] depeHIInanbHBIX YpaBHEHHUH

YMeHue omnepupoBaTh MOHATUAMH: TIpaduk (QyHKUUM, oOpaTHas QyHKIMS,

KOMOO3MuLMs  (QYHKIMH, JuHeHHas (yHKuMsA, KBajpaTuyHass  (QyHKUIMA,




paumoHanbHas (QyHKIMSA, CTereHHas (QYHKIMSA, TPUTOHOMETpUYECKUEe (YHKIUH,
oOpaTHble TPUTOHOMETpPHUECKUE (DYHKLIMH, MMOKa3aTeabHas U JorapupmMuuecKas
(GyHKIMU; yYMEHHE CTPOHWTh TrpaduKu WU3Y4eHHBIX (YHKIUN, BBITIOJIHSITD
npeoOpazoBanus TpadukoB (DYHKIMH, HCIONB30BATh TpadUKH TSI W3YYICHUS
IPOIIECCOB M 3aBHCUMOCTEH, TPH PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX IPEAMETOB
W 3aJad U3 pEeaTbHOW XU3HH, BBIPAXATh (OPMYJIAMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; HCIOJIB30BAaTh CBOWCTBA W Tpapuku (QYHKIUHA UIS peIIeHUs
ypaBHEHHI, HEPABEHCTB M 33/1a4 C IMapaMeTpaMu; U300pakaTh Ha KOOPMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 33JaYd Pa3HbBIX TUIOB (B TOM YHCJE Ha MPOLEHTHI,
JI0JIM U 4acTH, HA ABM)KEHUE, paboTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 331a41
n3 o0nacTu ympaBieHUS JUYHBIMH U CEMEHHBIMU (PUHAHCAMU); COCTaBIATh
BBIPQKEHUS, ypaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEIOBAaTh  IOJYYEHHOE pELUIeHHEe W  OLEHHBaTh  IPaBIONOA0OHOCTH
Pe3yNbTaTOB; YMEHHUE MOJIEIMPOBATh PEAlIbHbIE CUTYallMH Ha SI3bIKE MaTEeMaTHKU;
COCTaBJISITh BBIPQKEHUS, YPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO
3aJauu, MCCIeNoBaTh IOCTPOEHHBIE MOJEIU C MHCIOJIb30BAaHMEM almrmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: CpeqHee apu@MeTHyecKkoe, MeIuaHa,
HaumOoJplllee W HaMMEHbIee 3HAYEHHs, pa3Max, AUCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOrO HabOpa; yMEHHE U3BIIEKaTh, HWHTEPIPETUPOBATD
uHbOpMaIMIO, TMPEACTAaBICHHYI0O B Tabmuuax, Ha JaudarpaMmax, rpadukax,
OTpaXalollyl0 CBOWCTBA pEaJbHBIX IMPOLIECCOB U SIBICHUM; MPEICTaBIATH
UHGOPMAIIMIO C MOMOIIBI0 TAOJIUIl U JUarpamMM; UCCIIEOBaTh CTAaTUCTUYECKHE
JaHHBIE, B TOM 4YHCIIe C TMPUMEHEHUEM rpapuuecKuX METOJOB M 3JIEKTPOHHBIX
CpencTB; rpaduuecku HCCIEAOBaTh COBMECTHBIE HAONIOJIEHUS C TOMOIIBIO

JyarpamMM pacceuBaHus U IMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATUAMU: CIIydallHBIH ONBIT M CIy4daiiHOE COOBITHE,
BEPOSATHOCTb CIY4alHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSITHOCTh C
UCIMOJIb30BaHUEM TI'paUUeCKUX METOJIOB; NPUMEHATh (OPMYIBl CIOXKEHUS U
YMHOXXEHHUS BEpOATHOCTEH, popMyiy mosHoM BeposiTHOCTH, hopmyny bepHymu,
KOMOUHATOpHbIE (akThl M (OPMYIbI; OLICHUBAaTh BEPOSATHOCTH pealbHbIX
COOBITUMH; yMEHHE  OINEepUpOBaTh  MOHATUAMHU:  ClydaiiHas  BEIMYMHA,
pacrnpenesieHue BEpOSITHOCTEH, MaTeMAaTUYECKOE OXHUJaHue, IUCIEpCUs U

CTAaHAApTHOC OTKIIOHCHHC CHy‘IElfIHOfI BCJIIMYHHEI, (I)YHKI_II/II/I pacnpeaciiCHuA U




IJIOTHOCTH PaBHOMEPHOIO, IIOKA3aTeIbHOIO M HOPMAJIBHOIO pPaclpencileHui;
YMEHUE UCII0JIb30BaTh CBOMCTBA U3YYEHHBIX PACIIPEACICHUN Ul PELICHU 3a1a4;
3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOYHBIX
UCCIIeIOBAHMIT; yMEHHE TIPUBOIUTH TPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBITNX YUCEI
B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHMSX; YMEHUE ONEPUPOBATh HNOHSITHUAMMU:
COUETAaHUE, IEPECTAHOBKA, YUCIO COYETAaHWUH, YHMCIO IEPECTAHOBOK; OMHOM
HeioToHa; ymeHHe NPUMEHATh KOMOMHATOpPHBIC (aKThl W PACCYKICHHS JUIS
pelieHus 3ajad; OILIEHWBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHI; COCTaBIATH

BEPOSATHOCTHYIO MOJIEIIb U HHTEPIPETUPOBATH MTOJyYECHHBIN PE3YIIBTAT

YMeHHe onepupoBarh MOHATHAMM: TOYKA, IpsiMasi, IUIOCKOCTh, IIPOCTPAHCTBO,
OTpE30K, JIyd, BEJIUYMHA yIja, IUIOCKUM yroJj, IBYTPAaHHBIN YroJl, TPEXTPaHHbBIN
yroj, CKPEIIMBAKOLIMECS MpPsSIMble, NAPALIEIBHOCTh W NEPHEHAUKYIIPHOCTH
NpSIMBIX W IUIOCKOCTEW, YroJl MEeXAy MNpsAMBIMH, YroJd MEXIy IpsSIMOH U
IJIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSMM, PAaCCTOSTHUE OT TOYKH [0 INIOCKOCTH,
paccTosiHHE MEXAYy MpPSAMBIMH, pACCTOSTHUE MEXIy IUIOCKOCTSIMH; YMEHUE
UCIOJIb30BATh MIPH PEIICHUH 3ajad U3ydeHHbIE (DAKThl M TEOPEMBI IUNIAHUMETPUH;
YMEHHUE OLEHHMBATh pPa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTe€MaTHYECKHE MOJEIN C MOMOLIbI0 I'€OMETPUYECKUX IOHATUN U BEJIMYHH,

peuiaTh CBA3aHHBIC C HUMU MPAKTHUYCCKUEC 3aJa4n

10

YMeHne omnepupoBaTh TOHATHSAMHU: IUIOMAAL (GUTYPBl, O00BEM  (UrypsI,
MHOTOTPAaHHHK, TPaBUJIbHBII MHOTOIPAaHHHMK, CCUEHHE MHOTOIpaHHHKA, KYO,
napajieNienuie];, Mpu3Ma, NupaMuia, (uUrypa ¥ TOBEPXHOCTh BpALICHHS,
IWIMHAP, KOHyC, map, cdepa, MmIomans cdepbl, IUIOMAab MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IIMIMHAPA, OO0BEM Ky0a, MPSMOYroJbHOTO
napajvieNienuneaa, MUpaMHuIbl, TPU3MBI, LWIMHAPA, KOHYyca, Iapa, pa3BEpTKa
IIOBEPXHOCTH, CCUCHHsI KOHYCA U LWINHJPA, MTapalIeIbHBIC OCH WJIM OCHOBAHHUIO,
CeUeHHEe IIapa, IJIOCKOCTh, Kacaromiascs cdepbl, MWIMHApPA, KOHYCa; YMCHHUE
CTPOWTh CEUCHHE MHOTOTPAaHHMKA, HM300pakaTh MHOTOTPAHHUKH, (UTYpBI WU
MOBEPXHOCTH BpaIlleHUs, UX CEYCHHS, B TOM YHCJE C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (QUTYP, CAMOCTOSTEHHO
(dbopMynupoBaTh OMNpPENENCHUS HW3ydaeMbIX (DUTYp, BBIABUTATh THIOTE3bI O
CBOMCTBaX U MpU3HAKAX T€OMETPUUYECKUX PUTYpP, 0O0CHOBBIBATH WIIH OTIPOBEPTaTh
UX; YMEHHE MPOBOJUTH Kiaccupukamuio ¢GUryp mo pasIuyHbIM MpHU3HAKAM,

BBITIOJIHATH HCO6XO,[[I/IMBIC JOMNOJIHUTCIIbHBIC TIOCTPOCHUA
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YMeHue omnepupoBaTh MOHSATUSMU: JIBKEHHE B MPOCTPAHCTBE, MapalICIIbHBIN
MEePEHOC, CAMMETPHS Ha IIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, TPEOOpazoBaHue
nojobus, MoJo0HbIE (UTYpPHI; YMEHHE pACIIO3HABATh paBHBIE W T0JI0OOHBIC
¢Gurypsl, B TOM 4YHCJIE B TPHUPOJIE, UCKYCCTBE, APXHUTEKTYpE; HUCIOJIb30BaTh
T€OMETPUYECKHE OTHOIICHUS TPU PEIICHWH 33Ja4; HaXOJHWTh T'€OMETPHUYSCKUE
BENIMYUHBI (JJIMHA, YTOJI, IUIONIaab, OOBEM) MpPU PEIICHUH 3a7ad U3 JIPYTHX
y4eOHBIX TIPEMETOB U U3 PEATbHOU JKU3HH, YMEHUE BBEIYHUCIISATH TEOMETPUUICCKUE
BEIMYHHBI (IJTMHA, yroJl, IJIomaab, 00hEM, TUIOIIAIL TOBEPXHOCTH), UCIIOIB3YS
M3Y4YCHHBIE (DOPMYJIBI U METOJIBI, B TOM YHCJIC: TUIOIIAh TIOBEPXHOCTH TTHPAMUJIBI,
MPU3MBI, KOHYCa, IUIMHJpPA, TUIOMIAAb CcQepbl; 00bEM KyOa, MPSIMOYTOJIHHOTO
mapajuiesienuIe/ia, MHPaMHIbI, TPU3MBI, [WIHHAPA, KOHYyca, IIapa; YMCHHE

HaXOJWUTh OTHOLIEHHE 00BEMOB MOJOOHBIX QUTYP

12

YMeHue onepupoBaTh MOHITHIMH: MTPSIMOYTOJIbHAS CUCTEMa KOOPMHAT, BEKTOP,
KOOpPJIMHATHl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEICHUC
BEKTOpa Ha YHCJIO, pa3jioKEHUE BEKTOpa 1Mo 0a3ucy, CKaISpHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEJCHHE, YTrOJ MEXKIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN 1 KOOPIAUHATHBIA METO/ JUIS PEIIEHUsI TeOMETPUUECKHX 33/1a4 U 3a/1a4

JIPYrux y4eOHbIX TPEeIMETOB

13

YMeHne BbIOMpaTh TOAXONAIIMA METOJ I PEIICHHS 3aJadyd; MOHUMaHHUE
3HAYMMOCTH MAaTEeMaTHKH B H3y4YE€HUHU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHUH; YMEHHE PacCIlO3HABaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKU B UCKYCCTBE,

YMEHHE IPUBOIUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITHI POCCUNCKOI U MUPOBOM

MaTeMaTH4eCKOi HayKHU

IHHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kox

IIpoBepsieMblii 3J1eMeHT coepKaAHUS

1 Yucna 1 BEIYMCICHUS

11 HatypanbHble u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX Yncel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TPOLEHTHI,
' 0eCKOHEUHbIEe IEPUOIUUECKUE IPOOH

13 ApudpmeTrnuecknii KopeHb HaTypalbHOW cremeHu. JleficTBusa ¢ apudmMeTHuecKumMu
' KOPHSIMHU HaTypaJlbHOM CTENeHU

14 Crenens ¢ nensM nokasarenaeM. CTeneHs ¢ pallMOHAIBHBIM Noka3aTteneM. CBoiicTBa

CTCIICHHU




CuHyc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,

Lo ApKTaHTE€HC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. [lecaTnynHble U HATypaJIbHBIC JTOTapH(PMbI
JleticTBuTeNbHBIC YUCa. ApUPMETHYECKHE OTIEPALINH C ICHCTBUTEIHHBIMH YHACITAMHU.
1.7 [TpuGnmxEHHbIC BEIYUCIICHUS, IPABUIIa OKPYTIJICHUS, TPUKHJIKA M OIICHKA Pe3yJbTaTa
BBIUYHCIICHU I
1.8 [IpeoOpazoBaHue BhIpasKEHHIMA
1.9 KommutekcHeie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie u ApoOHO-paIMOHANBHBIE YPaBHEHUS
2.2 WppatmonansHble ypaBHEHUS
2.3 TpuronomeTpuveckne ypaBHEHUS
2.4 [TokazarenbHbie U TorapupMUUecKre ypaBHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATFHBIE HEPABEHCTBA
2.6 HppanroHaibHbIe HEPABEHCTBA
2.7 IMokasarenbHble U JOrapu(pMUUECKHE HEPABEHCTBA
2.8 TpUroHOMETPUUECKUE HEPABEHCTBA
2.9 CucTeMBI M COBOKYITHOCTH YPaBHEHMI ¥ HEPABEHCTB
2.10 | VpaBHeHus, HepaBEHCTBA U CUCTEMBI C TApAMETPAMH
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneanuTeab MaTpHIIbI
3 ®yukuuy ¥ rpaduku
31 OyHkusa, crnocodbl 3amanus (Gyakumu. ['paduk Gynknuu. B3aumHo oOpaTHbIC
' ¢byukiun. Yérabie u Heu€THble pyHkuuu. [lepuonuyeckue QyHKium
Ob6nacTh ompeneneHus W MHOXKECTBO 3HaueHWil ¢Qynkinuu. Hymu Qyskuuu.
3.9 [IpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBbI (yHKIuU. HauOoisbliee M HamMeHbIllee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
33 CrenenHas ¢GyHKIMS ¢ HATypaJIbHBIM U IIeNBIM MOKa3ateneM. E€ cBoiicTBa u rpaduk.
. CBoiicTBa u rpaduk KopHs N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.5 [TokazarensHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMmnToTsl rpadukoB  QyHkiuil. CBoiicTBa  (QYHKIMH,

HCTIPCPBIBHBIX HA OTPE3KE




3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
3.8 ApupmeTrrueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHYECKOTO aHAIN3a
4.1 [Mpoussoanas ¢pyHkiwu. [Ipon3BoAHbIEC SIEMEHTAPHBIX (DYHKIIHI
[IpuMeHeHHEe TPOM3BOTHOW K HCCICNOBAaHUIO (YHKIMH HA MOHOTOHHOCTh H
4.2 aKCTpeMyMbl. HaxosxaeHre HauOOJIBIIEr0 M HAaWMCHBIIETO 3HaueHHUs (YHKIUH Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MuaTterpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoxecTBO, oriepanuu HajJ MHOKecTBaMu. J{uarpamMmmbl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 Kom0Ounaropuka
7 Teomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 I[IpsAMBIE ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOTrorpaHHuKu
7.4 Tena v HOBEPXHOCTHU BpAIIECHHS
7.5 KoopauHatsl 1 BEKTOPBI
YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Teopus BeposiTHOCTEH U cTaTUCTHKA. YdueOHOoe mocobue st 10 u 11 kmaccos
Tropun FO.H., Makapos A.A,. Beicoukuii 1.P., Amenko N.B. M: U3natenscTBO
MIITHMO

METOANYECKHUE MATEPHUAJIBI 1JISI YUUTEJIA

1) MaremaTuka: aJireOpa ¥ Hayajia MaTeMaTHYSCKOTO aHaIN3a, TEOMETPHSI.

AnreOpa 1 Hauajla MaTeMaTU4YeCKOro aHanu3a (yriayOJieHHbIM YPOBEHb) (B 2 4acTsX)




10-11 knmaccsl, Mopakosuu A.I'., Cemenos I1.B. u gpyrue M.: OO0 «1OI1]

Mmuemosunay, 2019

2) Marematuka. AnreOpa v Hadajla MaTeMaTHYSCKOro aHanu3a, 11 kimace/ Mep3sk

A.T'., Homuposckuii [I.A., [Tonsxkos B.M.; nox penakuueit [Togonsckoro B.E.,

OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M31aTeNnbCKUi LIEHTP

«BEHTAHA-T'PA®»; Axunonepsnoe obmectso «M3natensctBo «IIpocBemenne»
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://resh.edu.ru/subject/51/

https://www.yaklass.ru/

https://ege.sdamgia.ru/
https://fipi.ru/

http://school-collection.edu.ru/

https://ptlab.mccme.ru/
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