AHHOTaMs K padoyeil mporpaMme 1no ajredpe M Ha4YaJIaM MATEMATHYECKOT0
anaau3a 10 kiaacc (0a30Bblil YPOBEHb)

PaGouast mporpamma s 10 kitacca paccunTaHa Ha U3y4eHHUE MaTeMaTHKA Ha 0a30BOM
ypoBHe. Ha kotopoe orBoutcs 3a roa 68 4acoB (2 yaca B HEZIEIIO).

Just  peanuzanuu  pabodeil mporpaMMbl  HCTOJIB3YETCS  Y4EeOHO-METOIUYECKUN
KOMILJIEKC, BKJIFOYAIOITUH:

1. Amumos II.A., Konsarun FO.M., Tkauésa M.B., [llabynun M.U. u np.
Marematuka: airedpa 1 HayaJla MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTh4ecKkoro ananusa. Yueonuk. 10-11 kimaccel. bazoblii u
yray6nennsiii ypoau / — M.: [Ipocsemenue, 2021.

2. Illa6ynun M.U., TkauéBa M.B.®énoposa H.E. u np. Anrebpa u Hadana
MareMaTu4yeckoro ananusa. Jlunakrnaeckne marepuansl. 10 knacc. ba3oBeiil u
yrayOJeHHBIN YPOBHHU.

3. Tkauéra M.B., ®&noposa H.E. Anrebpa u Havana MaTeMaTUYECKOTO aHaJIN3a.
Tematnueckue Tecthl. 10 kinacc. ba3zoBslif U yriayOaEHHBIN YPOBEHB.

4. ®énoposa H.E., Tkauéra M.B., Anre6pa u Hauajla MaTEMaTUYECKOTO aHaIU3a.
Mertonnueckue pekomenganuu. 10 kmacc.

5. Tkau€éBa M.B., Anre0Opa u Hayaja MaTeMaTUYECKOTO aHanu3a. TemaTnueckue
tecThl. 10 knacc. ba3zoBblil 1 yriyOJIEHHBINA YPOBEHB.

OcHOBHOe coepxkaHue.

Yucaa 1 BBIYUCTCHUSA

Panmonaneupie  uncia. OOBIKHOBEHHbIE W JIECATUYHbIE ApOOU, MPOLIEHTHI,
OECKOHEYHbIE NEPUOAUYECKUE ApOoOH. ApUPMETHYECKHE OMNEpald C PALMOHAIbHBIMU
YHUCJIaMH, PeoOpa30BaHUs YUCIOBBIX BbIpakeHUil. [IpuMenenne npolell U MPOLEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACieH 3HAHUU U PEaJIbHOW KU3HU.

JleiicTButenbHble yncia. PalinoHanbHble 1 UppaloHaibHbIe Yhcia. ApupMeTHiecKue
omepanuy C JCHUCTBUTENbHBIMU uuciaaMH. [IpuOnmxEHHBbIE BBIYMCICHUS, IpaBHIia
OKpPYTJICHHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHN.

Crenenb c 1enbM nokaszareneM. CtanaaptHas Gpopma 3anucu IeCTBUTENIBHOTO YUCIa.
Hcnonb3oBanne mnoaxonsmed (Gopmbl 3amucH ACHCTBUTEIbHBIX YHCEN ISl pEelIeHus
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HATypaslbHOW cTerneHu. JledcTBus ¢ apudMeTHuyeCcKUMHU
KOPHSAMH HaTypaJIbHOW CTENIEHMU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHbIE TPUTOHOMETPUUECKHE

bopMyIbI.



YpaBHeHue, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMmeHenne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HAayKH U peaslbHOM JKU3HU.

DOyHKUUM U TpaduKku

Oyukuus, crnocoObl 3amanus ¢(yskuuu. ['paduk ¢ynxnun. B3anmaO o00paTHBIC
GbyHKIIH.

O6nactp omnpefeneHuss M MHOXECTBO 3HadeHW ¢yHkumuu. Hymm dyHkumm.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHas (yHKIHS C HaTypajJbHBIM U 1I€TbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u rpauk KOpHS n-0O¥ CTEIIEHHU.

TpuroHomerpuyeckass OKPY>KHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX (YHKIIHIMA
YHUCJIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOI0 aHAJIHN3A

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBATEbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

Apudmernueckas U TreoMeTpuyeckass Mporpeccud. beckoHeyHO yObIBaroIas
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBalOIIEH TIeOMETPUUYECKOM
nporpeccuu. Popmyiia CIOKHBIX NPOLEHTOB. Mcmoinb30BaHHE NPOTPEeCcCHM Ul PELICHUS
peanbHBIX 3aJa4 NPUKIIAIHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoXecTBO, oOmnepalMd  HajJ  MHOXecTBaMu. Juarpammbl — Oiinepa—BeHHa.
IIprMeHenne TEOpPETUKO-MHOKECTBEHHOTO anmnapara Ui OIMCaHUs peabHbIX MPOLECCOB U
ABJICHUM, IPU PEILICHUH 3a]1a4y U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

[IpomexxyTouHas aTTecTalys M0 MaTeMaTUKe MPOBOJUTCS [0 UTOraM Y4eOHOro roja, B
cootBeTcTBUM C «llonoxkennem o ¢popmax, NEPUOAUYHOCTH U MOPSAJIKA TEKYLIErOo KOHTPOJIS
YCIIeBAEMOCTH W TPOMEXKYyTouHOM arrectanuu oOydaromuxcas MBOY «CHI Ne 37» u B
cootBeTcTBUM ¢ yueOHbIM m1aHoM MBOY «CII Ne 37y Ha Texymmii yueOHbIi o B hopme
UTOTOBOM KOHTPOJIBHOU pabOTHI.



AHHOTaMs K padoyeil mporpaMme 1no ajredpe M Ha4YaJIaM MATEMATHYECKOT0
a”naau3a 10 kiaace (MpopuIbHbBIN yPOBEHb)

PaGouas mporpamma nms 10 krjacca paccuMTaHa Ha HM3Y4YEHHE MATEMAaTUKA Ha
npodunabHOM ypoBHE. Ha koTopoe oTBomuTCs 3a roa 136 vaca (4 yaca B HEAETIO).
Just  peanuzanuu  pabodeil mporpaMMbl  HCTOJIB3YETCS  Y4EeOHO-METOIUYECKUN

KOMILIEKC, BKITFOYAFOIIIHI:

1. Amumon HI.A., Konsrun F0.M., Tkauésa M.B., [llabynna M.U. u np. MaremaTuka:

anre0dpa ¥ Hayajga MaTeMaTHYEeCKOro aHalin3a, reomeTpus. Anredpa u Hadasna

MaTeMaTudyeckoro ananu3a. YueOnuk. 10-11 knaccel. ba3zoBslil u yriy0OieHHbIN ypOBHU /

— M.: IIpocsemienue, 2018.

2. Illa6ynun M.U., Tkauépa M.B.,®énoposa H.E. u np. Anrebpa u Hadana

MaTeMaTU4YecKoro ananusa. Junaktuyeckue Mmarepuansl. 10 kinacc. YriayOn€HHbIM

YPOBEHb.

3. Txauéra M.B., ®énoposa H.E. AnreOpa u Hauajia MaTEMaTUYECKOIO aHAJIU3A.

Tematuueckue Tecthl. 10 kinacc. ba3oBsiil v yriryOaEHHBINA YPOBEHB.

4. ®énopora H.E., Tkauéra M.B., AnreOpa u Hadajla MaTeMaTUYECKOTO aHAIN3A.

Meroanyeckue pexkomenganuu. 10 kiace.

5. a6yuun M.J., Tkauéra M.B.,®énoposa H.E. u np. Anrebpa u Havyana

MaTeMaThyeckoro ananusa. Jlupaktuyeckue Marepuansl. 11 kinacc. YriayOnEHHbIM

YPOBEHB.

6. Tkauéra M.B., AnreOpa u Hadana MaTeMaTHYECKOTO aHaIKM3a. TeMaTH4ecKue TECTHI.

10 knacc. ba3oBblii 1 yriyOnEHHBIN YPOBEHb.

7. ®&nopora H.E., Tkauéa M.B., Anrebpa u Hadana MaTeMaTUYECKOTO aHAJIN3a.

MeTtoaudeckue pekomenaanuu. 11 kmacc.

OcHOBHOE coaep:kaHue.

YucJia 1 BLIYUCIEHUSA

Pammmonanpupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOLIECHTHI,
OcCKOHEUHBIE Tepuoaudeckue apoou. IlpuMeHeHue apoOel W TPOIEHTOB ISl PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU.

JleticTBuTeIbHBIC YnCia. ParimoHanbpHbIC U HppallMOHAIbHBIC Ynciia. Apu(pMEeTHICSCKUE
OIlEpalH C JCUCTBUTEIbHBIMU YHCIaMU. MOylb NJEMCTBUTEIBHOTO YHCHA U €r0 CBOMCTBA.
[TpubnuxkEHHbIE BBHIYUCICHUS, MpaBWIa OKPYIJICHUS, MPUKHUAKA W OIIEHKa pe3yJibTaTta
BBIYMCJICHHUH.

Crenenb ¢ neilpIM mokaszareneM. buHoM Hrerorona. Mcnosp3oBaHue mnoaXoasiiei
dbopMBbl  3amHMcH  JACHUCTBUTENBHBIX YHCEN JUIs pEIICHUs TMPaKTUYECKUX 3adad M
MPEJICTABICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CrteneHb ¢ palMOHAJIBHBIM ITOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C JICMCTBUTEILHBIM
MOKa3aTeJieM.

Jlorapudwm uucna. CBoiictBa jorapudma. JleciTuaHbie U HATypalbHbIE JOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
APKTAaHI€HC YHCJIIOBOTO apryMEHTa.



YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHBIE NpPEOOpa3OBaHUsA. YpaBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPABHEHUS-CIIEACTBUS. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OcCHOBHBIE METONIBI pEIICHUs] UENbIX M JAPOOHO-pAlMOHANIBHBIX YpPaBHEHHH W
HEPABEHCTB. MHOTOWIEHBI OT OAHOW NEpEMEHHOU. JleneHne MHOrowieHa Ha MHOTIOYJIEH C
octatkoM. Teopema be3y. MHorouiens! ¢ uensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEIIEHU U KOPHH.

HNppannonaneueie ypaBHEeHHs. (OCHOBHBIE METOABl PELICHUS HUPPALHOHAIBHBIX
YPaBHCHUU.

[Toka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METOBI PEIICHHSI IOKA3aTEIbHBIX YPaBHEHUIA.

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPIKALIUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI PELICHUS JIOTapu(PMUUYECKUX
YPaBHEHHUM.

OcHoBHbIE Tpuronomerpuueckue (opmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpaKEHN. Perienne TpuroHOMETpUIECKUX YPAaBHEHUN.

Pemienne crucrem NMHEHMHBIX ypaBHEHHWU. MaTpuina CHCTEMBI JIMHEMHBIX YPaBHEHUU.
Onpenenurens MaTpULbl 2X2, €r0 T€OMETPUYECKUN CMBICI M CBOWCTBA, BBIYMCIECHUE €TI0
3HAYEHHs, NPUMECHEHHUE ONPEICIUTENs I PELICHUs CUCTEMBI JIMHEWHBIX YpAaBHEHUM.
Pemenne nmpukiIagHbIX 3a7a4 ¢ MMOMONIBIO CUCTEMBI JINHEWHBIX ypaBHeHUM. MccienoBanue
MMOCTPOCHHON MOJENM C MMOMOILBIO MaTPUIL U ONPEICIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEIIEN PEAJIbHOW CUTYallMU C IOMOLIBIO YPAaBHEHUN U
HepaBeHCTB. [IpuMeHeHrne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKHUX 3a/1ad U
3a/1a4y U3 pa3IUvHbIX 001acTe HAYKH U peabHON KU3HH.

DOyHKUMU ¥ TpaGuKHn

@yHKIMsA, crnocoObl 3a1anus QpyHkiuu. B3aumuo oOpatHbie QyHkimu. Kommosunus
¢bynkuwmii. ['padux byHknmnmn. DneMenTapHbie mpeodpa3oBaHus rpaduKoB GyHKITUH.

OO6mactp ompeneneHuss M MHOXECTBO 3HadeHW ¢GyHkumu. Hymm  dyHKumm.
ITpomexyTku 3HakomocTostHCTBA. UETHbie u  Heu€THble GyHkuuu. [lepuoanueckue
¢bynkunn. IIpoMexxyTkn MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MHUHUMYMBI (DYHKIIUU.
HauOounbiiiee 1 HauMeHblee 3HauyeHus: QYHKIMKU HAa POMEXKYTKE.

Jluneitnasi, kBaapaTWyHass W ApOOHO-TMHEHHas  QyHKOUU.  DJIeMeHTapHOE
HCCJIEIOBAaHNE U TOCTPOCHUE UX IPAPUKOB.

Crenennast GyHKIMS ¢ HaTypaJIbHBIM U LEJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (PYHKIIMU OOpaTHOM CTENEeHU C HaTypalbHbIM
II0KA3aTEJIEM.

[ToxazatenpHass wu Jjorapudmudeckas GyHKIMH, UX CBOHWCTBA U  TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpPEIEIECHUE TPUTOHOMETPUYECKUX (DYHKIIMMA
YUCJIOBOTO apryMEHTa.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B peEalibHBIX IMpoleccax M sBICHUAX. ['padpuku
pEAIbHBIX 3aBUCUMOCTEMN.



Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEJOBAaTEIbHOCTEH. Merton
MaTEMaTUYECKOM HMHIYKUMA. MOHOTOHHBIE M OIPAHUYEHHBIEC IIOCJIEI0BATEIBLHOCTH.
HcTopusi BO3HUKHOBEHUS! MATEMATUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas W TeoMeTpuUYecKas mporpeccu. beckoHedHO yObIBaromias
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. JIMHEWHBIM W SKCHOHCHIUAIBHBIM pocT. Yucino €. Popmylsia CIOKHBIX
IPOLEHTOB. MCIonb30BaHWE MPOTPECCUU Ul PELICHUS peajbHBIX 3a4ad IPUKIAJHOTO
Xapakrepa.

HenpepeiBHble (QYHKIMM W HX CBOWCTBAa. TOYKM pa3ppiBa. ACHMOTOTHI Tpa(HKOB
¢bynkiuii. CoiicTBa (GyHKIIUI HEMPEPBHIBHBIX Ha OTpe3ke. MeTol MHTEPBAJIOB ISl PELICHHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIUI JIJIs pelIeHus 3a/1a4.

[lepas u BTOpas mnpousBoaHble (yHKUMU. OrmnpeneneHue, I'€OMETPUUYECKUN U
(r3MYECKUil CMBICI TPOU3BOJAHON. Y paBHEHUE KACATENbHOM K TpaduKy (PyHKIHUU.

[IpousBognbie 3ieMeHTapHBIX (QyHKUWH. [lpow3BogHast cyMmMMbl, TpPOU3BEACHUS,
YaCTHOTO M KOMIO3UIUU (QYHKIUH.

MHoKecTBa M JIOrMKa

MHOXeCTBO, ONepallid HaJ MHOXECTBAaMH M MX CBOMCTBa. Jlmarpammel Oiliiepa—
Benna. IlpuMeHeHMEe TEOPETUKO-MHOKECTBEHHOIO anmapara JUisi ONMCAaHUs pPeallbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUY€OHBIX IPEAMETOB.

Onpenenenue, Teopema, CBOHCTBO  MaTeMaTH4YeCKOro OOBEKTa,  CIEICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

[IpomexxyTouHas aTTecTalys M0 MaTEMaTUKE IPOBOJUTCS [0 UTOTaM Y4eOHOro roja, B
cooTBeTcTBUM € «llomoxkeHrem o ¢popMax, NEPUOAUYHOCTH U MOPSAKA TEKYILIEr0 KOHTPOJIS
YCIIEBAEMOCTH W TPOMEXYyTouHOM arTectanuu oOydatomuxcas MBOY «CHI Ne 37» u B
cooTBeTcTBUM ¢ yueOHbIM m1aHoM MBOY «CII Ne 37y Ha Texymumii yueOHblid To11 B hopme
UTOTOBOM KOHTPOJILHOM pabOTHI.



AHHOTanus K padoueii mporpamme no reomerpuu 10 kiaacc (0a30BbIil YpPOBEHbD)

Pabouas nporpamma ans 10 kimacca paccuMTaHa Ha U3y4eHUE T€OMETPUU Ha 0a30BOM
ypoBHe. Ha kotopoe orBoutcs 3a roa 68 4acoB (2 yaca B HEZIEIIO).

Jnst  peanuzaniuu pabodeil MporpaMMbl  HCTIONB3YETCS  y4eOHO-METOIUYECKUN
KOMILICKC, BKJTIOUAIOIIHI:

1. Atanacsn JI.C. u np. ['eomerpus. Yueonuk nus 10-11kmaccoB. ba3oBeiii u
npodunbHBINA ypoBHH.- [IpocBemienue.

2. Omuna U.U, byry3zo B.®., I'nazkoB FO.A.; I'eomerpusa. 10 kmacc. Pabouas
TeTpaab. bazoBeiii U MpoduibHBINA ypoBHHU. - [IpocBenieHue.

3. 3uB b.I'. 'eomeTpus. 10 kiacc. Junaktuueckne matepuanisl. - [IpocBelieHue.

4. Nuenckas M.A., I'eomerpus. 10-11 xmacc. KontponbHbie paboTel. bazoBeiii 1
yrayOiaeHHbIN ypoBHH.- [IpocBenieHue.

3. Nuenckas M.A., T'eometpus. 10 kimacc. CamocTosiTeNbHbIe paboThl. ba3oBbIil U

yrayOnaeHHbIN ypoBHH.- [IpocBerieHue
OcHOBHOe coepkaHue.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTepeoMETpUH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CIICACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B POCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIIbHbIC
U CKpeluBaromuecs mnpsmsie. [lapamnenbHOCTh NMPAMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE:
[apajulesIbHBIE NPSAMBIE B IPOCTPAHCTBE; MApPAJLICIBHOCTh TPEX NMPAMBIX; MapaJIIEIbHOCTD
IPSAMOU M INIOCKOCTH. YTJIBI C COHAIPABJICHHBIMU CTOPOHAMH; YIrOJ MEXKAY INPSAMBIMHU B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: TMapajulelbHbIE IUIOCKOCTH; CBOMCTBA
napajie’bHbIX IUIOocKocTed. I[lpocreiimme mnpocTpaHCTBEHHbIE (QUIYphl Ha IJIOCKOCTH:
TeTpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHUM.

IleprieHIMKYISPHOCTh MHPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPDHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MNPsAMBIE NapauICIbHbIE W NEPHNEHAUKYJSPHbIE K INIOCKOCTH, IPU3HAK
MEPIEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU NEPIECHAUKYISPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPSAMOM U IIOCKOCTHIO; ABYTPAHHBINA YTOJI,
JMHEWHBIA yroja ABYrpaHHOro yria. [lepnenaukymnsp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH
70 TJIOCKOCTH, PAacCTOSIHUE OT MPSMOM 10 MJIOCKOCTH, MPOEKUHs (PUTypbl HA IMIOCKOCTb.
[lepneHAUKYISIPHOCTD IUIOCKOCTEW: IPU3HAK TMEPIEHAUKYJIAPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX NEPIIECHAUKYIAPAX.

MHororpaHHuKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTbl MHOTOIPAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yromnpHas npusma;
IpaHd M OCHOBaHUSA TPU3MBI, TpsiMas W HAKJIOHHAs MpPU3Mbl; OOKOBas U MOJIHAs
NOBEPXHOCTh npu3Mbl. [lapamnenenunen, npsAMOYTOJIbHBIA MapajuleieNUuNe], M €ro
cBoiicTBa. [lupamupaa: n-yronbpHasi mupamuaa, TpaHU U OCHOBaHUE MUPAMHJIbI; OOKOBas U
MIOJIHASI IOBEPXHOCTh MUPAMU/IbI; PABUIIbHASL U yCEUEHHAS MUpaMUIA. DIEMEHTBI TPU3MBbI
u nupaMunbl. [IpaBuiapHBIE MHOTOIPaHHUKH: TOHATHME IIPABWJIBHOTO MHOTOIPAHHUKA,
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npaBWJIbHAs TpU3Ma M MpaBWIbHAS MUpaMHIa; MpaBHIbHAS TPEYrojibHAas MUpamMuaa M
NpaBWIbHBIN TeTpasap; KyO. [IpencraBneHne o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noneka’ip u ukocadap. CeyeHust IpU3Mbl U TUPAMU/IBI.

CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIEHO TOYKH, MPSMOH, TUIOCKOCTH.
DJeMeHThl CHMMETPUH B MHUpaMUax, Mapajvieenurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Boruncnenue 57€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yriasl. [lmomanb
OOKOBOI TIOBEPXHOCTH W TIOJHOW TOBEPXHOCTH NPSIMON TPHU3MBI, IUIONIAb OCHOBAaHWUH,
TeopeMa O OOKOBOH IMOBEPXHOCTH TpsIMON Tpu3Mbl. [lmomans OGOKOBOW TOBEPXHOCTH U
MOBEPXHOCTH TIPAaBUIBHOW MHPaMHIbI, TEOpeMa O IUIOMAAN YCCUYEHHON MHpaMUIbI.
[Tonsitne 06 06béMe. OOBEM TUPaAMUIBI, TPU3MEI.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAASMU MOBEPXHOCTEM,
00BbEMaMu MOAOOHBIX TEN.

[IpomexxyTouHas aTTecTalys 0 MaTEMaTUKE MPOBOJUTCS [0 UTOraM Y4eOHOro roja, B
cooTBeTcTBUM € «llonoxkeHremM o popMax, NEPUOANYHOCTH U MOPSAKA TEKYIIETO KOHTPOIS
YCIIEBAEMOCTH W TPOMEXYyTOouHOM arrectanuu oOydaromuxcas MBOY «CHI Ne 37» u B
cooTBeTcTBUM ¢ yueOHbIM 1aHoM MBOVY «CII Ne 37y Ha Texymmii yueOHbIil o B hopme
UTOTOBOM KOHTPOJIBHOU paObOTHI.



AHHOTaMs K padoyeil mporpaMmme 1o reoMeTpun
10 kaace (mpodMIbLHBIN YPOBEHBb)

Pabouas mporpamma g 10 kmacca paccumTaHa Ha HM3YYEHHUE TE€OMETPUM Ha
npodunsHOM ypoBHE. Ha KoTopoe oTBonuTcs 3a rof 136 vaca (4 yaca B HeZEINIO).

Jnst  peanu3aniuu  pabodeil  MporpaMMbl  HCTIONB3YETCS  y4eOHO-METOIUYECKUN
KOMIIICKC, BKJTIOUAIOIIH:

1. Atanacsin JI.C. u np. 'eomerpusi. Yuebnuk nansa 10-11kmaccoB. ba3oBeiii u
npo@uiIbHbINA ypoBHU.- [IpocBenienue.

2. KOnuna UN.U, byty3os B.®., I'mazkoB FO.A.; I'eomerpus. 10 kmacc. PabGouas
TeTpaab. ba3oBeii U yriyOneHHbIN ypoBHH.- [IpocBerieHue.

3. 3uB b.I'. T'eomerpusa. 10 kmacc. [upmaktuueckue martepuaybl. ba3oBbIl U
yrayOnaeHHbIN ypoBHHU.- [IpocBenieHue.

4. Nuenckas M.A., I'eomerpusi. 10-11 xnacc. Kontponbnbie pa6otel. ba3oBsiil u
yrayOaeHHbIN ypoBHH.- [IpocBerienue.

3. Nuenckas M.A., T'eometpus. 10 kinacc. CamocTosiTenbHbIe paboThl. ba3oBbii u
yrayOneHHbId ypoBHHU.- [IpocBenienne

OcHoOBHOE coaepxaHue.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIIbHbIC
U cKpemuBaronecs npsmele. lIpu3zHakm ckpemmBaronmxcs npsMbIX. [lapamnensHOCTh
IPSAMBIX M INIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICNIbHBIE IIPSAMbIE B IIPOCTPAHCTBE,
[1apaJuIeNIbBHOCTh TPEX IPSAMBIX, MApaUIEIBHOCTh NMPSAMOU M IIOCKOCTH. [lapatensHoe u
LEHTPaJIbHOE MPOEKTHUpOBaHUe, u3o0paxkeHue ¢puryp. OCHOBHbIE CBOMCTBA MapaIEIbHOIO
npoektupoBanus. M3o0paxkeHue @uryp B MapajuleIbHOM  MOpPOEKUUU. YTl C
COHAIIPABJICHHBIMH CTOPOHAMU, Yol MEXAY NPsAMBIMU B IpOocTpaHcTBe. llapamiensHOCTD
IUIOCKOCTEW:  MapajulesIbHbIE  IUIOCKOCTH, CBOWMCTBA  MHApajuIEbHBIX  IJIOCKOCTEM.
[Ipocreiiie TPOCTPaHCTBEHHBIE (PUTYyphl Ha IUIOCKOCTH: TETpadap, Napaulelenumne],
MOCTPOEHUE CCUCHUU.

[leprieHAUKYISPHOCT MPSAMOW W IUIOCKOCTH: TEPIEHAMKYJSIPHBIE TMPSMBIE B
MIPOCTPAHCTBE, MpPSMbIE NapaUIeIbHbIE W NEPHNEHAUKYJSIPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTA MPSIMOA M IUIOCKOCTH, TEOpEMa O MPSIMOUW NEPIECHAUKYISPHOU
m10ckocTH. OpTOroHaIbHOE NPOEKTUpOBaHKE. [leprneHIuKyIIIp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JIO0 TUIOCKOCTH, PACCTOSHHE OT MPSAMOW JO IJIOCKOCTH, MPOEKIUs (Urypbl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIJIOCKOCTEH: TMPU3HAK MNEPHEHAUKYISIPHOCTH ABYX
IJI0CKOCTEN. Teopema 0 TpEX MEePIEHIUKYIISPAX.

Yriel B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOM M IUIOCKOCTBIO, ABYTPAaHHBIM YIOJI,
JMHEHHBIN yroyl JABYrpaHHOro yria. Tp€XrpaHHbli W MHOrorpasssle yribl. CBoilCcTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX W JABYTPaHHBIX YIJIOB
TPEXTPaHHOIO yriia. TeopeMbl KOCUHYCOB M CHHYCOB I TPEXTPAHHOTO YIJIA.
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MHoOrorpaHHuKHU

Bunbl MHOTOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHMKa. IIpusma: n-yrospHas mnpusma,
npsMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSMOYTOJIBHBIA MapaJJIeEenuIIe] U ero cBoucrBa. Kpardaimme myTH Ha IOBEPXHOCTH
MHororpanauka. Teopema Oinepa. [IpoctpancTBennas teopema Iludaropa. [lupamuga: n-
yrojibHas NUpaMuja, NpaBUibHAas U yceu€HHas nupamuibl. CBolicTBa pébep M OOKOBBIX
IpaHei INpaBWIBHONM nupamuabl. lIpaBuibHBIE MHOIOTPaHHUKH: IPAaBWIBbHAs IpU3Ma U
IpaBUJIbHAs MMPAMU/A, NPaBUIIbHAS TPEYTOJbHAS MUpaMHUAa U MPaBUWIbHBIN TETpasap, KyO.
IIpencraBienye o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCAIP.

Bbluucnenue 537I€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHanu, yriael. Ilnomans
OOKOBOIl TOBEPXHOCTH M IOJHOM HMOBEPXHOCTU HPSIMOM NPU3MBI, IUIONIA/b OCHOBAHUH,
TeopeMa O OOKOBOH IMOBEpXHOCTHU NpsAMOM mpusMbl. [lnomans GOKOBOM MOBEPXHOCTU U
ITIOBEPXHOCTH ITPAaBWJIBHOW IMUPAMUIBL, TEOPEMA O TUIOIIAAN YCEYEHHON TMPAMU/IBI.

CummMmeTpus B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUU ITPABWIBHBIX MHOTI'OTPAaHHUKOB.
CummMeTpuss B IPaBWIBHOM MHOTOTPAHHHKE: CUMMETPHS IMAPAIUIETENUIIEd, CUMMETPUS
IIPaBUJIBHBIX IPU3M, CHMMETPHS IIPaBUIBHON ITUPAMHUIBI.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOpPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABIICHHBIE W ITPOTUBOIOJIOKHO HAIPAaBJICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. JIEHCTBUS C BEKTOPAaMM: CIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CIIOKEHHS BEKTOPOB.
CBoiicTBa YMHOKEHHMSI BeKTOopa Ha uwuciio. [loHdaTHe KomruianapHbie BeKTOpbl. [Ipu3Hak
KOMIUIAHAPHOCTU TPEX BEKTOpOB. lIpaBmio mapamnenenunena. Teopema 0O pas3nokeHUU
BEKTOpa IO TpEM HEKOMIUIAHAPHBIM BeKTopam. [IpsAmoyrosibHas cucrtemMa KOOpAWHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXAY KOOpPAMHATAMM BEKTOpa U
KOOPJIMHATaMH TOYEK. YTOJI MEXIy BeKTopamMu. CKaIIpHOE MPOU3BEIEHUE BEKTOPOB.

[IpomexxyTouHast aTTecTanus 1Mo TeOMETPUU MPOBOJAUTCS MO UTOTaM y4eOHOro rojia, B
cootBeTcTBUM ¢ «llomoskenremM o ¢popMax, MEPUOAUIHOCTH M MOPSIAKA TEKYIIETO KOHTPOJIS
YCIIEBAaGMOCTH M MPOMEXYTOUHOU arrectanuu obOydaroruxcs MBOY «CIHI Ne 37» u B
cootBeTcTBUM ¢ yueOHBIM 1aHoM MBOY «CIII Ne 37y Ha Texymuii yueOHbIH TO11 B hopme
HUTOTOBON KOHTPOJILHOUM pabOTHI.



AHHOTaNMs K padoyeil mporpaMMe 1o BepOSITHOCTU U ctaTucTuku 10 kiace

Pabouas nporpamma st 10 kiacca paccunTaHa Ha M3y4YEHHE TEOPUU BEPOSTHOCTU Ha
6a3oBoM ypoBHe. Ha xoTopoe otBoauTcs 3a roa 34 yaca (1 yac B Heziento).
JUia  peanuzanuu  pabodyeil IporpaMMbl  UCHOJB3YETCS  y4€OHO-METOIMYECKUI
KOMIIICKC, BKJTIOUAIOIIHI:
1. Maremartuka. BepostHocTs u cratuctuka. 10 kiacc. ba3oBblid U yriyOn€HHBIN
ypoBHHU. YuebHoe nocobue. bynumosuu E. A., bBynsrues B. A.
Mocksa."[IpocBemenue'2023.

OcHoOBHOE coiepxaHue.

[IpencraBieHue AJaHHBIX C TOMOUIbIO TaOuUL U nuarpaMM. CpenHee apuMeTuyecKoe,
MeJuaHa, HauOoJiblllee W HAaWMEHbIIEE 3HAYEHUS, pa3Max, IUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

CrnyyaliHble 3KCIEPUMEHTHI (OIBIThI) U CIy4YailHble COOBITUS. DIeMEHTapHbBIE COOBITUS
(ucxonpl). BepoATHOCTH CllydyaiiHOTO COOBITHSI. BIIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITHIA.
CrnydaliHble OIBITHI C PAaBHOBO3MOXHBIMH dJEMEHTApHBIMU COOBITHUAMH. BepositTHoCTH
COOBITHH B OMBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Haja COOBITUAMU: TIepecedeHne, 00beAMHEHNE, IPOTUBOIIOIOKHbBIE COOBITHS.
Juarpammel Diiniepa. @opmyiia CI0KEHUS BEPOATHOCTEM.

VYcioBHasg  BEpPOSTHOCTh.  YMHOXKEHUE  BEpOsITHOCTEH.  JlepeBo  ciiydallHOro
sKcriepuMenTa. GopMyia MoIHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaropHoe mnpaBwio ymHOxeHus. IlepectaHoBku wu  (daktopuan. Ywucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHblil cnydaiiHbli OmBIT (MCOBITAaHUE), ycnex W Heynada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITaHUN 10 mepBoro ycmnexa. Cepusi HE3aBUCUMBIX
ucnblTaHui bepHyiu.

Cnyuaiinas BenuuuHa. Pacmpenenenuwe BeposiTHOCTEM. Jlmarpamma pacmpeneneHus.
[Ipumepsl pacnpesieieHul, B TOM YUCJE, TEOMETPUUECKOE U OMHOMHAJIBHOE.

[IpomexxyTouHasi arTecTtanus 1Mo TEOPUU BEPOSITHOCTH M CTATUCTUKHU MPOBOAMUTCS IO
uToram ydeOHOro rozga, B coorBerctBuu ¢ «llonoxenuem o ¢opmax, NepUOAUYHOCTH U
MOpsJIKa TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu 00y4aronuxcs
MBOY «CHI Ne 37» u B coorBerctBUM ¢ yueOHbIM IuiaHoM MBOY «CIII Ne 37» Ha

TEeKYLIUH y4eOHbIN roa B popMe UTOTOBOM KOHTPOJIBHOM paboOTHI.



AHHOTaMs K padoyeil mporpaMmme 1o MareMaTHKe: ajreope u Hayajgam
MaTeMaTH4eckoro anajausa 11 kiaacc (0a30Bblil ypOBeHb)

PaGouast mporpamma st 11 kiracca paccunTaHa Ha U3yYeHUE MaTeMaTHKUA Ha 0a30BOM
ypoBHe. Ha kotopoe otBoautcs 3a ron 102 yacos (3 yaca B HEJENIO).

Just  peanuzanuu  pabodeil mporpaMMbl  HUCTOJIB3YETCS  Y4E€OHO-METOJIUYECKUN
KOMILJIEKC, BKJIFOYAIOITUH:

1. A. T'. Mopakosuy, II. B. Cemenos, JI.O. lenunmena, T.A Kopemkosa, T.H.
Mumyctuna, E.E. TynpumHckas. Anredbpa um Havajla mMareMmaTtudeckoro axammza 10-11
Kjiacc. YueOHuk 2 - M.: MHeMo3H1Ha;

2. A. T'. Mopakosuu, II. B. CemeHoB. Anre6pa W Hadajlla MaTeMaTHYECKOTO
ananuza 10-11 xmacc. Yuebnuk 1. M: MHeMo3uHa |

3. B. . I'mu3bypr AnreOpa u Havajlia mMaTeMaTH4eckoro aHamusa. 11 kiacc.
KoHntposnbHbie paboTsl. ba3oBslii ypoBeHb - M.: MHEMO3HHA;

4. JI. A. AnekcanapoBa. Anredpa ¥ Hauaja MaTEeMaTHYECKOro aHanuza, 11 kmacc.
CamocTtosiTenbHble paboThl -M.: MHEeMO31Ha .

OcHOBHOE coJepKaHne Kypca.

Yucaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yncna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

[IpeoOpazoBaHue BbIpaKEHHUH, COAEPKALUX CTETIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIEM.
[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl TMHENHBIX YPaBHEHUM. PellleHre NpuKiIagHbIX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHUX 3a1a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peanbHOM KU3HHU.

DYyHKIUN U TPAPUKU

Oyukuus. [lepuonnueckue Gynkiuu. [IpomexyTku MOHOTOHHOCTH (PYHKITUY.
Maxkcumymbl 1 MUHUMYMBI pyHKnu. Haunbosnbiee 1 HauMeHblee 3HaueHue QyHKIH
Ha IIPOMEKYTKE.

Tpuronomerpuueckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKUIHUU, UX CBOMCTBA U rpaduKH.
Hcnonp3oBanue rpa¢ukoB GyHKIUHN AJ1s pELICHUs] YPABHEHUM U TMHEWHBIX CUCTEM.
Hcnonp3oBanue rpadukoB GyHKIUH A7 UCCIEA0BAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM
KU3HH.
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Havana mareMaTH4ecKOro aHAIU3a

HenpepriBable GpyHKIMN. MeTOI HHTEPBAJIOB VISl pEIICHHUS] HEPABEHCTB.
[TpousBoanas pyukiuu. ['eomeTpudeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.
[IpousBoaHbIC A1eMEHTapHBIX PYHKIIUN. DOPMYIIbI HAXOXKACHUS POU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpuMeHeHre NpOU3BOIHOM K HCCIAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxieHre HanOoJIbIIero 1 HAaMMEHbIIEro 3HaueHus PyHKIUU Ha
OTpE3KE.

[IprmeHeHre MPOU3BOIHOM JUIsl HAXOKICHHS HAWJTYUIlEro PEeIICHHs B TPUKIIAIHBIX
3aj1avyax, AJs ONpeeIeHHs] CKOPOCTH MpOoIecca, 3alaHHOr0 (POPMYION WITH TpaUKOM.
[lepBoobOpasnas. Tabmuma nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil 1 GU3NUECKUl cMbICI. BbIunciaenre nuTerpaia mno
dopmyne Hetorona—Jleitonuma.

[IpomexxyTouHast aTTecTalys M0 MaTeMaTUKe IPOBOJIUTCS [0 UTOTaM Y4eOHOro roja, B
cootBeTcTBUM C «llomoxkenrem o ¢popMax, MEPUOAUIHOCTH U MOPSAKA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXYTOUHOM aTTectanuu oOydaromuxcs MBOY «CHI Ne 37» u B
cooTBeTcTBUM ¢ yueOHbIM m1aHoM MBOVY «CII Ne 37y Ha Texkymmii yueOHbIil o B hopme
UTOTOBOM KOHTPOJIBHOU pabOTHI.



AHHOTaMs K padoyeil mporpaMmme 1o MareMaTHKe: ajreope u Hayajgam
MaTreMaTHyeckoro anaiausa 11 kiacc (mpogpuiabHbIA YPOBEHbD)

PaGouast mporpamma st 11 kiracca paccunTaHa Ha U3yYeHUE MaTeMaTHKUA Ha 0a30BOM
ypoBHe. Ha kotopoe otBoautcs 3a roj 136 yacoB (4 yaca B HEJEIO).

Just  peanuzanuu  pabodeil mporpaMMbl  HUCTOJIB3YETCS  Y4E€OHO-METOJIUYECKUN
KOMILIEKC, BKITFOYAFOIIIHI:
1. A. I'. Mopakosuy, II. B. CemenoB. AnreOpa u Hadajna MaTeMaTH4YecKOro aHammza 11
kiacc. YueOnuk B 2 4. Y 1- M.: Muemo3uHa;
2. A.T. Mopaxkosuy, JI. O. Jlenumea, JI.W. 3aBuy, T. A. Kopemkosa, T.H Mumryctuna, A.
P. PsazanoBckui, I1. B. CemenoB Anrebpa m Havaia MaremaTudeckoro aHanmza 10 kmacc.
Vuebnuk B 2 4. Y 2. M: MHemo3uHa ;
3. B. U. I'mu30ypr Anrebpa u Hayajga mMaTeMatudeckoro ananuza. 11 kmacc. KoHTponbHbIe
pab6oTel. [IpoduneHelil ypoBeHb - M.: MHEMO3HHa;
4. JI. A. AnekcangpoBa. AnreOpa M Hayajga MaTeMaTHyeckoro aHaims3a, 11 kiacc.
CamocrosTenbHble padoThl (0a30BbIN U YITyONIeHHbIH ypOBHH) - M.: MHemMo3uHa .

OcHOBHOe coepkaHue.

Yucaa 1 BBIYUCTCHUSA

Harypaneubpie m neneie yucna. llpumeHeHHe NpPU3HAKOB OEITMMOCTH LEJBIX YHCEIL,
HauOonbpIui o0mmil aenutens (nanee — HOJl) u HauMeHbliee oOlee KpaTHoe (nanee —
HOK), octaTkoB no Mmoayto, anroputMma EBknmnaa aiis pemenus 3a1ay B HEbIX YMCIax.

Kommnekcubie uymcna. AnreOpandeckas M TpUTOHOMETpHUecKass (OpMBI 3amlucH
KOMILJIEKCHOTO  4Hucia. ApudMeThdecKue Omepaluu ¢ KOMIUICKCHBIMU — YHCIIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOoOpAWMHATHOM miockoct. Popmyna Myaspa.
Kopau n-oii cteneHn M3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHMEe KOMIUIEKCHBIX YMCEN JJIs
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYITHOCTh YPAaBHEHUW M HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI M
CUCTEMBI-CIIECTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPaBHEHUN C MOMOUIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METOIBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METONBI  PEHIEHUS CHCTEM W COBOKYIHOCTEM  pAllMOHAIBHBIX,
UppALMOHATBLHBIX, TOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.

[IprmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a1a4 U
3a/lady U3 pa3MYHbIX 00JIaCTe HAyKW U pEaIbHOM >KWU3HHM, MHTEPHpPETalus MOJyYEHHBIX
pPEe3yJIbTaTOB.

DOYyHKIUHN U TPAPUKHU

I'paduk xomno3unuu pyHKIUA. ['eomeTpuueckie o0pas3bl ypaBHEHUI U HEPABEHCTB HA
KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPpaPUKH.
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['padmyeckue MeTonbl pelICHUS YpaBHEHHMI M HEPAaBEHCTB. | 'paduueckue MeTOJbl
peleHns 3a1a4 ¢ napameTpamu.

Hcnonp3oBanue rpagukoB GyHKUIMN ISl UCCIEIOBAHUS IPOLIECCOB M 3aBUCUMOCTEM,
KOTOpbIE BO3HUKAIOT IPHU PEIICHUU 3a7ad U3 JPYTUX YYEOHBIX MPEIMETOB U PEAbHOU
KU3HU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne MNpPOU3BOMHOM K HCCIEAOBaHHWIO (YHKUMH Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxneHue HauOONbIIEr0 M HAUMEHBIIET0 3HAYEHUH HENpepbIBHOU
(GYHKIIUM Ha OTpE3KE.

IIpruMmenenne npou3BOAHOM U1l HAXOXKACHUS HAWIY4YLIEro PEIICHUS B INPUKIAJTHBIX
3ajjavax, JJis OINpeNeIeHUsl CKOPOCTU M YCKOpPEHMs Ipolecca, 3aJaHHOTO (GopMysol Win
rpaukom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIeMEHTapHbIX
¢ynkuwmii. [IpaBuna Hax0XAEHUS IEPBOOOPAHBIX.

WNHurerpan. I['eoMeTrpryeckuil CMBICT HHTErpajia. BpeluuciaeHne onpeacnéHHoro
uHTerpana no gpopmyne Herorona-Jleionuna.

[IpumeneHne uHTErpana JUisl HaXOXKJAEHUS IUIOMAJEH IIockux ¢uryp u oOBbEMOB
r€OMETPUYECKUX TEIl.

[Tprmepsnl pereHun 1 pepeHInanbHbIX YPAaBHEHHM. MaremaTtuueckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU(hepeHInaTbHbIX YPaBHEHU.

[IpomexxyTouHas aTTecTalys M0 MaTeMaTUKe MPOBOJUTCS MO UTOraM Y4eOHOro roja, B
cooTBeTcTBUM C «llomoxkeHrem o popMax, NEPUOAUYHOCTH U MOPSAKA TEKYILIEr0 KOHTPOJIS
YCIIeBAEMOCTH W TPOMEXYyTouHOM arrectanuu oOydatromuxcas MBOY «CHI Ne 37» u B
cooTBeTcTBUM ¢ yueOHbIM m1anHoM MBOY «CIII Ne 37» Ha Texkymuii yueOHbIi ros B hopme
WUTOTOBOM KOHTPOJIBHOM PaOOTHI.



AHHOTanus K padoueii mporpamme no reomerpuu 11 kiaacc (0a30BbIil YpPOBEHbD)

Pabouas nporpamma ans 11 kiacca paccurTaHa Ha U3y4eHUE T€OMETPUU Ha 0a30BOM
ypoBHe. Ha kotopoe oTtBoauTcs 3a ron 34 yacos (1 yac B Henernto).

Jns  peanuzauuu  pabodeil mporpaMMbl  UCIOJIB3YETCA  Y4€OHO-METOAUYECKUI
KOMILICKC, BKJTIOUAIOIIHI:
1. Aranacsan JI.C. u ap. ['eomerpus. Yuebnuk g 10-11xmaccos. ba3oblit u mpodunbHbIi
ypoBHH.- [IpocBemienue.
2. IOmpuna U.U, byryzoB B.®., I'nazkoB 10.A.; I'eomerpusa. 10 xmacc. PaGouast Tetpanap.
bazoBblii 1 npodusibHBIN ypoBHHU. - [IpocBernieHue.
3. 3uB B.I'. I'eomerpus. 10 knacc. lnnaktuueckue Marepualsl. - [Ipocsenienue.
4. WNuenckas M.A., T'eomerpus. 10-11 xnacc. Kontposbuble paboThl. ba3oBelii u
yrayOiaeHHbIN ypoBHH.- [IpocBenieHue.
5. WNuenckas M.A., T'eomerpusa. 10 xmacc. CamoctosarenbHble paboThl. bazoBbil H
yrayOaeHHbIN ypoBHH.- [IpocBerieHue

OcHoBHoOE€ coaepKaHue.

Tesa Bpamenus

[unuuapuyueckas MOBEPXHOCTb, 0Opa3yrolIMe MWIMHIPUYECKOW IMOBEPXHOCTH, OCh
MUIUHAPUYECKOH moBepxHocTH. [lunuHap: ocHoBaHus U OOKOBasg IOBEPXHOCTH,
oOpa3yrollias U 0Ch; TUIOIAAh OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yoliue KOHUUYECKON MOBEPXHOCTH, OCh W BEpIIUHA
KOHUYECKOW NoBepXHOCTH. KoHycC: OCHOBaHME M BeplIMHA, 00pa3yromias U OCh; IIOLIAIb
OOKOBOI ¥ TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIIie U BhICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paamyc, AMameTp; IUIONIaJb MOBEpPXHOCTH cdepbl. B3aumuoe
pacnoJiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaiab chepbl.

N300pakeHue Tes BpalleHus Ha MIOCKOCTU. Pa3BépTka UIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpaieHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMHUCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS] B MHOTOTPAHHUK, WK TEJIO BPAICHUS.

[Tonsatue 06 o0BEéMe. OcHOBHBIE CcBOWCTBa 00BEMOB Teil. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO TIapajuienienuneaa u ciencteus u3 He€. O0bEéM uauHapa, konyca. O0bEm
mapa ¥ Iiomasb chepsl.

[TogoGubie Tenma B mpocTpaHcTBe. COOTHOIIECHUS MEXKTY TUTOMIAIIMUA TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX TEN.

Ceuenus uunuHApa (mapawieIbHO M MNEPHEHAUKYISPHO OCH), CEYEHHS KOHYyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct u B mpocTtpaHcTBe. CIOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4UCi0. PaznokeHue BEKTopa 1o TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
[IpaBuio napaymnenenumnena. Pemenne 3a1a4, CBI3aHHBIX C TPUMEHEHUEM MPABUII ACHCTBHIA
¢ BekTopamu. [IpsgmoyrosibHas cucTeMa KOOpAMHAT B pocTpaHcTBe. KoopiMHATEI BEKTOPA.
[Ipocreiiue 3aaun B KOOpJUHATAX. YTOJI MEXAY BekTopamu. CKalsipHOE MPOU3BEICHUE
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BEKTOPOB. BrIunciieHne yrioB Mexay IpSAMBIMA U IUIOCKOCTIMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpoMexyTouHas arrecTalys 0 MAaTEMaTUKE MPOBOJIUTCS MO UTOraM Yy4eOHOTO roja, B
cooTtBeTcTBUH ¢ «Ilonoxenunem o popmax, MEPUOTUIHOCTH U TOPSAKA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTU W TpOMEXKyTouHOM arrectanuu oOydatomuxcas MBOY «CHI Ne 37» u B
cooTBeTcTBUH ¢ yueOHBbIM maHoM MBOY «CIHI Ne 37y Ha Tekymuii yueOHbIi TO B popme
UTOTOBOM KOHTPOJIBHOU padOTHI.



AHHOTaMs K padoyeil mporpaMmme 1o reoMeTpun
11 kaace (mpodMIbHBIN YPOBEHBb)

PaGouas mporpamma g 11 kjacca paccuMTaHa Ha U3YYEHHE TEOMETPUM Ha
npodunsHOM ypoBHE. Ha koTopoe oTBonuTcs 3a rof 102 vaca (3 yaca B HeZemo).

Jnst  peanu3aniuu  pabodeil  MporpaMMbl  HCTIONB3YETCS  y4eOHO-METOIUYECKUN
KOMIIICKC, BKJTIOUAIOIIH:
1. Aranacsan JI.C. u ap. ['eomerpus. Yuebnuk mis 10-11knaccos. ba3oBslii 1 npodHiIbHbBIN
ypoBHH.- [IpocBemienue.
2. IOmguna U.U, byty3oB B.®., I'mazkoB FO.A.; I'eomerpus. 10 xnacc. Pabouast TeTpanb.
ba3oBblii 1 yriyoneHHbIN ypoBHHU.- [IpocBeieHue.
3. 3uB B.I'. 'eomerpus. 10 knacc. uaaktuyeckue marepuanbl. bazoBblil U yriayOaeHHBIM
ypoBHHU.- [IpocBenienue.
4. WNuenckas M.A., T'eomerpusi. 10-11 xmacc. KonrtponbHble pabotbl. ba3oBbiii u
yrayOaeHHbIN ypoBHH.- [IpocBerienue.
5. WNuenckas M.A., T'eomerpusa. 10 xmacc. CamocrtosrenbHble padOThl. bazoBbil u
yrayOneHHbId ypoBHHU.- [IpocBenienne

OcHoOBHOE coaepxaHue.

Tesa Bpamenus

[TonsTus: UMAMHApPUYECKas MOBEPXHOCTh, KOHWYECKasi MOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3yrolIre MoBepXHOCTeH. Tena BpaleHus: MUINHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxxkenne chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh
K chepe. M3o0paxkeHne Ten BpallleHUs Ha IJIOCKOCTU. Pa3BépTka HWIMHApPA U KOHYcCA.
CummeTtpus cdepsl U mapa.

O06bEéM. OcHoBHBIE cBOMCTBA 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHHOTO
napauienenuneaa u ciaeactsus uz He€. OObEM MPSAMON U HAKIIOHHOW TPHU3MBI, IIWIMH]IPA,
nupamMubl ¥ Konyca. O0bEM 11apa v mapoBOro CETMEHTA.

KomOunanuu Tten BpallleHUss U MHOTOrpaHHUKOB. [Ipu3ma, BrnucaHHasi B IWJIMHAD,
onucaHHas okojo MHapa. [lepeceyenue cheprl u mapa ¢ miockocTeto. Kacanue mapa u
chepsl TIOCKOCTHIO. [loHSTHE MHOTOTpaHHWKA, OIMHMCAHHOTO OKOJo cdepsl, chepsl,
BIMCAaHHON B MHOTOTPAHHUK WJIU TEJIO BpalllCHUSI.

[Tmomaas NOBEPXHOCTH MWIMHAPA, KOHYCA, Tomanb chepsl u e€ yacteid. [logodue B
npoctpadHcTBe. OTHOIIEHHEe OOBEMOB, IIIONMIAACH MOBEPXHOCTEH MOAOOHBIX uryp.
IIpeobpazoBanue moaoousi, roMmoreTus. Pemenue 3amay Ha MIIOCKOCTH C MCMOJIb30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHUd MHOTOTPAHHMKOB UM T BpAIICHUS: CEUEHUS LWJIMHIPA
(mapayuieTbHO W TIEPIEHIUKYJISIPHO OCH), CEYCHHUs KOHyca (IMapasuleibHble OCHOBAHUIO U
MPOXOIAIINE Yepe3 BEPIINHY), CEUECHUS 11apa, METOJIbI TOCTPOCHUS CEUCHUMN: METO/T CIIE/IOB,
METO/JI BHYTPEHHETO NPOCKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu HaJ BeKTOpamMu. BeKTOpHOE yMHOXKEHUE
BeKTOpoB. CBoiicTBa BEKTOpPHOro yMHOxkeHUs. [IpsMoyronbpHasi cucrema KOOpJIUHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Pasnoxkenue Bektopa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUUYECKUX 3a]ay.
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J{BMKEHUsS B IPOCTPAHCTBE

JBxenuss mpoctpanctBa. OroOpaxkenus. J[Bwkenuss u paBeHcTBO ¢uryp. OOmue
CBOWCTBA MBMKCHHA. BUIBI ABMKCHUIA: TTapaJICIbHBIA TIEPEHOC, IIEHTPATIbHAS CHMMETPHS,
3epKajbHas CUMMETPHs, TOBOPOT BOKpYT mpsimoid. IIpeoOpazoBanus momobws. [Ipsmas u
cdepa Diinepa.

[IpomexxyTouHas arrecTauus 1o T€OMETPUU MPOBOAUTCS MO UTOraM y4eOHOro roja, B
cootBeTcTBUH ¢ «Ilonoxenunem o popmax, MEPUOJUIHOCTH U MOPSAKA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTU W TpOMEKYyTOouHOM arrectanuu oOydaromuxcas MBOY «CHI Ne 37» u B
cooTBeTcTBUH ¢ yueOHBbIM mmaHoM MBOY «CIHI Ne 37y Ha Tekymuii yueOHbIi To11 B hopme
UTOTOBOM KOHTPOJBbHOU PabOTHI.



AHHOTanMs K padoyeii mporpaMMe 1o BepoOSITHOCTH M ctatucTtuku 11 kiace

PabGouass mporpamma s 11 kiacca paccuMTaHa Ha H3y4Y€HHUE TEOPUU
BEPOATHOCTH Ha 6a30BoM ypoBHe. Ha kxotopoe orBoautcs 3a rox 34 yaca (1 gac B
HEJICITIO).

Jlnst peanu3anuu pabodeit mporpaMMbl UCTIONB3YeTCS yIeOHO-METOINYECKHAM
KOMILIEKC, BKITFOYAFOIIIHIA:

1. Marematuka. BepositHocTh U cTatucTuka. 11 knacc. ba3oBeiii u

yriyOI€HHBIN ypoBHH. YueOHoe mocooue. bynumosud E. A., Bynsrues B.
A. Mockaa."IIpocBenienne"2023.

OcHOBHOE coaepKkaHme.

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEpCHs M CTaHJApTHOE OTKIOHEeHHE. [Ipumepsl npUMEHEHMs
MAaTeMaTHYECKOTO OXKUIAHUS, B TOM YHUCIE B 3aJa4ax W3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Cly4yallHON BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4aMHbIX BeJIMYMH. MaremaTuyeckoe OXUIaHue U
JUCIIEPCHS TEOMETPUUECKOT0 1 OMHOMHUAIIBHOTO PACTIPEAETICHHM.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Bb160pouHbIi METOT MCCTIEAOBAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIy4yalHbIX BenW4MH. [loHATHME O TIOTHOCTH
pacnpeneneHus. 3agaqy, IPUBOISAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PacCIpEEICHUN.

[IpomexyTouHast arTecTalusi MO TEOPUM BEPOSITHOCTA M CTATUCTHKU
MPOBOAUTCSL IO UTOTraMm Y4yeOHOro rojga, B cooTBeTcTBUM C «llomoxeHueMm o
dbopmax, MEPUOAUYHOCTH U TIOpSAKA TEKYIIEro KOHTPOJS YCIEBAEMOCTU U
IpOMEXYTOUHOM arrectauuu obOydatommxcs MBOY «CHI Ne 37» wu B
cootBeTcTBUM C yueOHBIM Tu1aHOM MBOY «CIII Ne 37» Ha Tekymuii yaeOHBIM 10T
B (hopMe UTOTOBOM KOHTPOJIHHOU PabOTHI.



