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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaremaTHKe Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ yyeToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABIBIAEMbIX K MAaTeMaTHYECKOMY OOpa30OBaHMIO, U TPAAUIMI
poccuiickoro  oOpasoBaHus. Peanuzauus mporpamMmbl [0 MaTeMaTHKe
o0OecrieuynBaeT OBJAJCHUE KIIOUYEBBIMU KOMIIETEHUUSMH, COCTaBISIOIIMMHU
OCHOBY JUIsl CaMOpPa3BUTUSL M HENPEpPhIBHOTO 00pa3oBaHMsl, LEIOCTHOCTD
OOILIEKYIbTYPHOT0, JIMYHOCTHOIO M IO3HABATEJIBHOIO PAa3BUTHS JIMYHOCTH
00y4Jaromuxcs.

B mporpamme mo MartemaTuUKe YYTEHBI HMJIEH U TIOJOKEHUsI KOHIICTIIUU
pa3BUTHs MaTeMaThyeckoro obOpa3zoBanus B Poccuiickoit @Pepepauun. B
COOTBETCTBMM C Ha3BaHMEM KOHLEIMIHUU MaTeMaTHUYeCKoe 00pa3oBaHUE JTOJIKHO,
B YAaCTHOCTH, MPEJOCTABIATh KaXJIOMy 0O0y4aromeMycsi BO3MOXHOCTb
JOCTUXKEHUSI YPOBHSI MaTeMaTHYECKUX 3HAHUN, HEOOXOIUMOTO JJisl JaibHeHIen
YCIICIIHOM KM3HU B oOuiecTBe. VIMEHHO Ha pellleHHe STOW 3a7auu HaleleHa
nporpaMma 1o MareMaTuke 0a30BOr0 YpPOBHS.

MaremaTuka - ONMOPHBIA MPEAMET IS U3YUYCHUs] CMEXXHBIX TUCITUIUINH, YTO
nenaet 0a30ByI0 MaTeMaTUYECKYIO MOATOTOBKY HEOOXOIUMOM.

[IpakTtuueckas  TOJIE3HOCTb  MaTeMaTHKA  OOYCJOBJI€HA  HaJIUYUEM
IPOCTPAHCTBEHHBIX (POPM, KOJUYECTBEHHBIX OTHOUICHUM, HSKOHOMHYECKUX
pacyeToB; HEOOXOIUMOCThIO MATEMATUYECKUX 3HAHUN B TTOHUMAHUU TIPUHITUIIOB
YCTPOICTBA M  HCHOJb30BaHUA COBPEMEHHOM TEXHUKH, BOCIPHUATHUS U
UHTEpIIpEeTausl Pa3sHOOOPa3HOM COLMATBHON, SKOHOMHUYECKOW uH(pOpMaIuy;
NPAKTUYECKUX TMPUEMOB T€OMETPUUYECKHX H3MEPEHUU M TOCTPOCHUM, YTCHUS
uH(dOpMaIKH, MPEICTABICHHON B BUJIC TaOUII, JUarpamMM 1 rpauKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTHJIS MBIIUICHUS, MPOSBISIONIETOCS B
OTpEJICTICHHBIX YMCTBEHHBIX HAaBbIKaX, MpPHUEMaxX MW METOJaX MBIIUICHUS
YesoBeKa, Ipoueccax oO00OLIeHUs M KOHKpETH3alluM, aHajlu3a U CHHTE3a,
KIaccu(UKauu W CUCTEeMaTH3alluMd, aOCTparupoBaHUS U AHAJIOTHH Kak
GbopMHUpPOBAaHUN ANTOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCIIMTAHHUH
YMEHMM  JEUCTBOBaTH IO  3aJaHHBIM  QITOPUTMaM,  MO3BOJISIOLIEH
COBEpIICHCTBOBAaTh  W3BECTHBIE U  KOHCTPYUpOBaTb  HOBble.  OOBEKTHI
MaTeMaTH4YeCKUX YMO3AKJIIOUEHUN, MpaBUiia UX KOHCTPYHUPOBAHUSI PACKPBIBAIOT
MEXaHU3M JIOTHUECKHX TIOCTPOCHHUH, CHOCOOCTBYIOT BBIpAOOTKE YMEHUH
dbopMmynupoBaTh, OOOCHOBBIBATH U JIOKAa3bIBAaTh CYXKICHHUS, TEM CaMbIM
Pa3BHUBAIOT JIOTMYECKOE MBILLICHHE.

OOyuyeHne wmaTemMaTHKE KaK BO3MOXKHOCTh Pa3BUTHS y OOYyYaIOUIUXCS
TOYHOM, panuMoOHaIbHON M MH()OPMATUBHOM peud, YMEHHUs OTOMpaTh HaumboJliee



MOAXOASIINE  SA3BIKOBBIE, CHUMBOJIMYECKHE, Tpaduyeckue CpeacTBa it
BBIPAXKEHUS CYXKJECHUN U HATJISTHOTO UX MPEICTABIICHHUS.

OOmiee  3HAaKOMCTBO €  METOJAaMU  TMO3HAHUS  JEWCTBUTEIIBHOCTH,
MpeCTaBICHUE O MPEAMETe U METOJIe MaTeMaTHKH, €ro OTIWYUS OT METOJO0B
€CTECTBEHHBIX M TYMaHHMTApHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHECHHUS
MaTeMaTUKU sl pelIeHUs HAay4YHBIX M MPUKIAJAHBIX 3a]ad KaK HEOOXOIUMBIN
KOMIIOHEHT OOIIEeH KYJIbTYPHI.

N3yuenne MarteMaTUKH CIOCOOCTBYET ICTETHUYECKOMY  BOCIHUTAHHUIO
YeJIOBeKa, MOHMMAHUIO KPACOThl M U3SIIECTBA MAaTEMAaTUUECKUX PACCYKICHUH,
BOCIIPHUSITUIO TEOMETPUUECKUX (OPM, YCBOCHHUIO HJIE CUMMETPHHU.

[TpuopureTHpiMu 1esIMU 00yueHus: Marematuke B 10 - 11 kmaccax Ha
0a30BOM YpOBHE SIBJISTIOTCS:

dbopMupoBaHue HEHTPATBHBIX MaTEMAaTHYECKUX MOHITUH (YUCIIO0, BEJIMYHMHA,
reoMeTpuIecKas durypa, nepeMeHHasl, BEPOSITHOCT, byHKIHSN),
o0ecreunBalOMMUX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTeMaTH4ECKOTO
o0Opa3oBaHus 00yYarOLUXCS;

MOJIBE/ICHNE O0YYarOIIMXCsl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU M OKPY>KAIOIIEro MUpa, MOHMMaHUE MAaTEMAaTUKU KakK
4acTH 0OIIEH KyJIbTYphl UEJIOBEUSCTBA;

Pa3BUTHE MHTEIUICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaroIIuXxcs,
MO3HABATEJILHOM aKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTHU
MBIIIJIEHUS], UHTEpeca K U3YUCHUIO0 MAaTEMAaTHUKU;

dbopmupoBaHue (HYHKIIMOHATLHONW MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMAaTHUYECKUE ACIEKThl B pEaJIbHBIX JKM3HEHHBIX CUTYallUsX U
Opyu M3YYCHUU JPYrux Yy4eOHBIX NPEJAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIUpPOBATh WX Ha S3bIKE MAaTEeMaTUKH W CO3/1aBaTh
MaTeMaTUYE€CKUE MOJICNIU, IPUMEHATH OCBOCHHBIM MaTEMAaTUYECKUI ammapar Jjis
pelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4y, MHTEPIPETUPOBATH U OICHUBATH
MOJTyYE€HHBIE PE3YIbTATHI.

OcHOBHBIMHU JIMHUSIMH cofepkanus wmarematuku B 10 - 11 xmaccax
sBisitores: "Uucna u Beruucienus", "Anreopa" ("AnreOpandeckue BhIpaXKeHUS ',
"VpaBHeHuss U HepaBeHcTBa'), "Hauwama maremaTuueckoro  aHanuza',
"Teomerpusa" ("I'eomeTpuueckue ¢urypsl u ux cBoictBa", "H3mepeHue
reomerpuueckux BenuuuH'"), "BepostHOoCTh U crtatucTuka". Cojaep)kaTeabHbIe
JIMHUHM Pa3BUBAIOTCA TAapalJIebHO, KaXJas B COOTBETCTBHUM C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBHUCUMO OJIHA OT JAPYroil, a B TECHOM KOHTAaKTE U
B3auMojicHcTBUU. VX O0OBEAMHSAET JIOTMYECKash COCTaBJISAIONIAs, TPAJUIIMOHHO
MpUCyIllass MaTeMaTHMKEe W TMPOHM3bIBAIONIAs BCE MaTeMaTUYeCKHE KYpPChl H
conepxkarenbubie JmHUU. ChopmymupoBanHoe B DPI'OC COO TtpeboBaHme
"BllaJicHUE METOJIaMHU JO0Ka3aTelIbCTB, aJrOpUTMaMH pEIICHUS 3ajad, yMEHHUE
dbopMynupOBaTh ONMPEACICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSIThH UX, TPOBOJIUTH
JI0OKa3aTelIbHbIE PACCYKACHUS B XOJE pEIICHUs 3adad’ OTHOCHUTCS KO BCEM



y4eOHBIM Kypcam, a (OpPMUPOBAHUE JIOTMUECKUX YMEHUN pacrpeiessieTcs Mo
BCEM rojaM oOy4eHHUs Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMsL.

B cootBerctBuun ¢ ®I'OC COO wmaremaTuka SBISIETCA 00s3aTEIbHBIM
MpeMEeTOM Ha JaHHOM YypoBHE oOpazoBanus. [Iporpammoii mo maTeMaTuke
npeaycMaTpuBaeTCsl HM3ydeHHe ydeOHoro mnpeamera "MaremaTuka" B paMmKax
TpeXx YyueOHbIX KypcoB: "AsreOpa ¥ Hayaja MaTeMaTHYECKOro aHaiamza',
"Teomerpus", "BepostHocth u cratuctuka'. @DOopMHUpOBaHHE JIOTMYECKUX
YMEHHH OCYIIECTBISCTCS Ha MPOTSHKEHUH BCEX JET OOy4YeHHs Ha YypOBHE
cpeaHero o0uiero o0pa3oBaHusl, a AIEMEHTBI JIOTUKH BKJIIOYAIOTCS B COJICPKaHUE
BCEX Ha3BaHHBIX BBIIIC YUCOHBIX KYpCOB.

OO01miee yuca0 4acoB, PEKOMEHIOBAHHBIX IS M3ydeHHs MaTeMaTuku - 340
yacoB: B 10 kmacce - 170 gacoB (5 gacoB B Hemento), B 11 knacce - 170 gacoB (5
4acoB B HEJICITIO).

COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC AJITEBPA

Yucia 1 BHIYMCICHUSA

Pannonansabie yucina. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOHU, IMPOLIECHTHI,
OECKOHEUHbIE  MepUuoANYecKre  JIpoOu.  ApudmeTndeckue  omepamud ¢
paIMOHANILHBIMU YUCIIaMH, TPE0OPa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0eit U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 33724 W3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEaJIbHOM KU3HU.

JlelictBuTenbHBIE uYMCla. PanuvoHanpHblE W HUPPALMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuu C¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnuxEHHbie
BBIYHCIICHUS, IIPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIYMUCICHUM.

Crenenr ¢ 1ensiM  mokazateneMm. CraHpmaptHas dopma  3alucu
JIEUCTBUTENBHOTO 4ucia. Mcmonb3oBaHue monaxonsmeid (GopMbl  3alucu
NEUCTBUTENIBHBIX YHWCEN JJIs PELICHUS NPAKTUYECKUX 3aJad U MPEACTaBIICHUS
JAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypalbHOW  cTemeHu. JleWcTBus  C
apu(PpMETHICCKUMHU KOPHSIMHU HATYpPaJbHON CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcCHOBHBIE
TPUTOHOMETpHUUECKHE POPMYIIBI.



VYpaBHEHME, KOpEHb YypaBHeHUsA. HepaBeHCTBO, penieHMe HEPABEHCTBA.
Meron MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .

[IpuMeHeHnE ypaBHEHHI M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1ad
M 3aJ1a4 U3 pa3jIudHbIX 00JIacTell HayKHU U PealbHON KU3HU.

DYyHKIUHN U TPAaPUKHU

Oynkuusi, crnocodsl 3amanus ¢GyHkuuu. [paduk dyHkuuu. B3auMHo
oOpaTHbIe (PYHKIIHH.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU.

CrenenHas (QyHKUMS ¢ HATypaldbHBIM U LEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa U rpa@uK KOpHsS N-OW CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MOCJIE10BATENBHOCTEM.
MOHOTOHHBIE IOCIIEA0BATEIBHOCTH.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH Te€OMETPUYECKOi
nporpeccun. dopMmyna CIIOXKHBIX NPOLEHTOB. Mcmosib3oBaHuE IPOTrpeccuu IS
peLIeHUs pealIbHbIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, omnepauuyd Haja MHoOXecTBaMM. Jluarpammel Jiinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUS PEabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIIACC

Yucia v BbIYMCICHUS

HarypanbHubie u 1ienbie yncna. [Ipu3Haku 1eTuMOCTH HEIbIX YUCeT.

CteneHb ¢ palioHaIbHBIM TTOKa3aTeneM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIC JTOTApU(MEI.

YpaBHeHUS U HEPABEHCTBA

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJAEPKAIIMX CTEINEHH C pallOHAJIbHBIM
MOKa3aTeJIeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.



IlokazarenbHbIE ypaBHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUs] 1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHHN. PellleHne mpuKIagHbIX 3a/1ad ¢ IOMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTemMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTU4YeCKUX 3ajlad M 3a7a4 W3 Pa3JIMUHbIX 00JIacTell HAyKu W peajbHOU
KU3ZHU.

DYyHKIUH U TPaPUKHU

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTku  MOHOTOHHOCTH
byakuuu. MakcuMyMbl 1 MUHUMYMBbl (QyHkuun. HamOosbliee W HamMeHblee
3HaueHue QYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMHN, UX CBONCTBA U IpaduKy.

[lokazarenbHas u norapudpmMuyeckasi PyHKIUU, UX CBOMCTBA U Tpaduku.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pellieHUs YpaBHEHUN U JIMHEUHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIICHUU 3a/lady U3 APYruX y4eOHBIX
IIPEAMETOB U PEAJIbHOW KU3HMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepriBHbie hyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuun. [eomerpudecknii u  Qu3MUECKU  CMBICIH
ITPOM3BOIHOM.

[IpousBomHple  2yeMeHTapHbIX  QyHKImMA.  DopMynbl  HAXOXKICHHUS
IIPOM3BOITHON CyMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHHE TTPOU3BOIHON K HCCIICIOBaHMIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HanOoblIero 1 HaMMEHBIIETO 3HaYeHUsT GYyHKIIUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKIACHHS HAWIy4dllero peELUICHUs B
NPUKIAJHBIX 3ajadax, I OIPENENICHHs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyoi uiau rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTterpan, ero reoMeTpuiyeckuid u (U3MYECKUH CMBICT. Boraucnenue
uHTerpana no popmyne Hetorona—Jleiiouuna.

10 KTACC TEOMETPUA

HpHMLIe H IVIOCKOCTH B MPOCTPAHCTBE



OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEpPEOMETPUU U CIIEICTBUSA U3 HUX.

B3aumHOe pacnosioxeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pPECEKaroluecs,
[apajyleJbHble YW CKpelIuBarolmuecs mnpsMsele. llapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: IApAJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
MAPAJIIENBHOCTh TPEX MPAMBIX; NAPAIUICIBHOCTh MPSIMOU U IUIOCKOCTU. YTJIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YroJI MEXAy MNpSIMbIMH B IPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. I[lpocreiime mpocTpaHCTBEHHbIE (UTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, napayienenune; moCTpOeHUEe CeYeHHI.

[lepneHAUKYIAPHOCTD MPAMON U IUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYJSIPHBIE K IIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  JABYI'PDAHHBIA  YroJl, JIMHEWHBIM YroJ JABYTPAHHOIO  yIJIa.
IleprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  TUIOCKOCTH,  MpOeKuus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NepreHAUKYIIIpax.

MHororpaHHuKHu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: nN-yrosibHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsMasi U HAKIOHHAs MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesenunes u ero corcrsa. [Iupamupa: N-yronpHas nupamuzia, I'paHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI ¥ TIOJIHAS IOBEPXHOCTh MUPAMMUIbI; TPaBUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: TMOHSATHE MPAaBWIBHOTO MHOTOTPAaHHUKA; IPaBUIbHAs IpPU3Ma U
[paBWIbHAS THUpPaMUJA; MpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHue O MNOpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nojexa’ip ¥ ukocasap. CeyeHust Ipu3Mbl U IUPAMHUJIBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHUpaMUlaX, HapajlieJenurenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Breruncienne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OWaroHaid, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOW IOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW MUPAMUIBI,



TeopemMa O MmiIomaau yceu€HHod mnupamunabl. [lonstue o6 o0BEMe. OO0BEM
MUPaMUIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYECKOW TMOBEpXHOCTU. LlumuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyrolass W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BEpIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIiue U BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAJb MOBEPXHOCTU CReEpBhl.
B3anmuoe pacnosnoxxenue chepbl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
I0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpSIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 11apa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennsi nwiMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTOpbI 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaxX. YToid Mexay BekTopamu. CKalipHOE MNPOU3BEICHHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbIMU U IDIOCKOCTSIMHU. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/aY.



10 KVIACC BEPOATHOCTDb U CTATUCTHUKA

[IpencraBieHne nOaHHBIX C TOMOLIBIO Tadbmuun u auarpamm. CpegHee
apumeTuyeckoe, MeJIHMaHa, HauOoJibllee W HaUMEHbIIee 3HAYCHUS, pa3Max,
JUCIIEPCHS] U CTAHJIAPTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHA. DJIEMEHTApHbIC
coObIThs (Mcx0bl). BepoaTHOCTH ciaydailHOro coObITHS. Ban30cTh 4acTOThl U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: MepecedeHre, 00beAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyiia moHoM BeposiTHocTU. HezaBucumble coObITHS.

KomOunaroprnoe npaBuino ymHoxxkenus. IlepecranoBku u daxropuan. Yucno
couetanuit. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHsbiil ciydaiiHblii ONIBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanus. Cepuss HE3aBUCUMBIX UCIBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCUMBIX UcIbITaHUN bepHyruu.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pacnpenenenus. lIpuMmepsl pacnpeneneHuid, B TOM YHCIE, T'€OMETPUUYECKOE U
OMHOMHAIIEHOE.

11 KIJACC

UucnoBble  XapakTEPUCTUKU  CIyYaWHBIX  BEJIMYMH: MaTEMaTU4YECKOe
OXXMJAHUE, NHCIEPCHUs U CTaHAApTHOE OTKIOHEeHue. [Ipumepsl npuMeHeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
O0XXUJAHUE CYMMBl CJIy4YalHBIX BEJIMYMH. Marematnueckoe OXUJaHUuEe U
JTUCTIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO PACTIPEICTICHHM.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacripeneneHus. 3ajiaud, NPUBOISIINE K HOpMaIbHOMY pacnpenenenuto. [lonstue
0 HOPMAaJIbHOM paCIpPEACICHNM.



INIJTAHUPYEMBIE PE3YJIBTATDBI

B pesynbrare u3ydyeHuss MaTeMaTUKU Ha YPOBHE CpeHEro o0IIero o0pa3oBaHus
y o0y4atomerocst 0yayT chopMUPOBaHbI CIAEAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUUA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTEMaTUYCCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUM C UX
(GYHKIIUSAMHA U Ha3HAYCHHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUHCKON MaTeMaTUYECKON IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHMUS:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH poccuiickoro HapoJa;
c(OpPMHUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHHUA, JOTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOUYUBOTO OYIYILIETO.

DCTETUUECKOE BOCTTUTAHUE:

ACTETHYECKUM OTHOIICHHEM K MHUPY, BKJIIOYAsh ICTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, paccyXICHUM;
BOCIIPUUMYUBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHU S
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
JeSTETHbHOCTHIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

DKOJOTHYE€CKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpPbl, TOHWMAaHHUEM BIIASHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY)KaromIeH cpejbl, IUTAHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

[leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKd KaK cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU 0eUCTBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble slornueckue NenNCTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS /i OOOOINEHWS W CpaBHEHUS, KPUTCPUH
POBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIIOUEHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBble nccnenoBaTebCKUe AEUCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nandopmanmeii:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

OOwenue:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh UJI€U, HALIEJIEHHBIE Ha MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHUYECTBO:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO 4YacTh pabOTBI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTHPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

[Inanupyemble TpeIMEeTHbIE pe3yJbTaThl OCBOCHHUS (eaepaabHOi paboueit
nporpaMmsel yueOHOro Kypca "Aire6pa u Havajna MaTeMaTHYECKOro aHanu3a'" Ha
YPOBHE CpeIHero 0011ero oopazoanus. [IpeMeTHBIE pe3yabTaThl O OTAEIbHBIM
TeMaM yueOHOro kypca "Anrebpa u Hadana maTematuyeckoro anainuza". K koHiy
10 xiacca oOyJarouuiicst HAy4YuTCs:

Yuciaa v BbIYMCICHUS

OnepupoBaTh TMOHATUAMM: PALMOHAIBLHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI M JICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JEHCTBUTEIILHBIMU YHCIIAMHU.

BoinonHaTh mpuOIMKEHHBIE BHIYUCIICHUS, UCTIOJb3Ys MPaBUJIa OKPYTJICHUS,
JenaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYHCICHUI.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopma 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
NPaKTUYECKUX 3a]1a4 U PEACTABICHUS 1aHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHTE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palroOHaIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIAThH
TPUTOHOMETPUUYECKUE YPABHEHUS.

BreimonHaTs mpeoOpa3oBaHus LENBIX, PANMOHATBHBIX W HPPAIMOHATBHBIX
BBIDQ)KEHU U  pelmaTh OCHOBHbIE THUIBI  LENbIX, palMOHANBHBIX U
UppaIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

MogenupoBath peajbHble CHUTyallud Ha S3bIKe aiareOpbl, COCTaBIATH
BBIpa)KEHUSI, YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOJIB30BAaHUEM anmnapara anreOphl.

DyHKUNH U TPAPUKH



OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKLIHMH, 00J1acTh
ONpeJeNeHUs] U MHOXKECTBO 3HAYeHUU (PyHKUMH, rpaduk (QYHKIUHU, B3aHUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MNOHATUSAMHU: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUMA 715 pelICHUs] YpaBHEHUIA.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTENeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd (QyHKOUHA [ HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYruX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTemMaTH4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMEeTpUYECKasi MPOTrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaromass TIeoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIIEH Tr€OMETPUUECKON TPOTPECCHH.

3a1aBaTh MOCIIEI0BATENILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOICTBA MOCIIEIOBATENBHOCTEH U MPOTPECCHM NIt pelIeHUs
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peasIbHBIX IPOLECCOB U SIBJIEHUH, NMPH peUIeHUM 3anad M3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

[IpeameTHbIe pe3yabTaThl IO OTACIBHBIM TeMaM y4eOHoro kypca "Anrebdpa u
Havayia MateMatrdeckoro ananmus3a". K konity 11 kmacca oOyuaromuiicss HAyIuTCs

Yucsa 1 BBIYUCICHUSA

OnepupoBaTh MOHATHUSIMHU: HATypaJlbHOE, LEJIO€ YKCIO; HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH LEJbIX YUCEN, PA3JI0KEHUE YUCIa HA MPOCThIE MHOXKUTEIU
JUTSL pellIeHUs 3a/1au.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UYUCIA, JECITHUYHBIE W HATypaTbHBIC
norapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpuMensTy CcBOWCTBA CTENEHH MJi1 MpPeoOpa3oBaHMsl  BbIPaKEHUU;
ONEepUpPOBATh MOHITUSMU: TMOKA3aTeJIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.



BoeinosiHAT  npeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpX ALUX JIOrapuMsl;
ONEepUpPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemenus npocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PEILICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUMN JIJIS1 PELIEHUS PAKTUYECKUX 3a/1a4.

Haxomute peuieHuss npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pAlMOHATBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISTH
BBIDA)KCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Iepuoanueckas  (YHKUUS, T[POMEXYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (QYHKIUMUM Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus PyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJUHATHOM TUIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU rpadUKH JIMHEWHBIX ypaBHEHHI
Y WCIIOJIb30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yU4EOHBIX AUCIUILIHH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIM3a

OnepupoBaTh MOHATUAMH: HENPEPbIBHAS (QYHKIHUSA;, TPOU3BOIHAS (YHKIINU;
UCITOJIH30BaTh TEOMETPHUUCCKUN M (PU3UICCKHUI CMBICI ITPOU3BOTHOM JIJIST pEIICHUS
3a7a4.

HaxoauTe mpou3BOHBIC JIEMEHTAPHBIX (DYHKIUH, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh TPOU3BOAHYIO ISl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMATbHO-YKOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHSATUAMM: MepBooOpa3Hass MW  HMHTErpaj; MOHUMATh
reOMETPUIECKUHN U (PU3UUECKUIN CMBICI HHTErpaa.

Haxomute mepBooOpasHbie dIEeMEHTApPHBIX (DYHKIHA, BBHIYUCISATH MHTETPa
o ¢popmynie Herotorna—JIeitOnuma.

Pemwrats nmpuknagHelie 3aga4v, B TOM 4YHCIE COLMAIBHO-D)KOHOMHYECKOTO U
(pu3HUECKOro XapakTepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAJIH3A.



[IpenmeTHble pe3yabTaThl MO OTIAEIABHBIM TeMaM Y4eOHOro Kypca
"T'eomeTpus". K koniy 10 kinacca o0y4aromuiicss HAy4uTCs:

OIEepUpPOBATh MOHATHIMU: TOUKA, NPSAMAasi, JIOCKOCTD;

MPUMEHATh aKCUOMBI CTEPEOMETPUM U CIEACTBHS W3 HUX IPU PELICHUU
reOMETPUYECKHUX 3a/1a4;

OMEepUPOBATh MOHATUSIMU: NAPAJIIEIIBHOCTh U NEPHEHAUKYISIPHOCTh MPSIMBIX
U INIOCKOCTEM;

KJaccu(UUUPOBaTh B3aMMHOE pPACIHOJIOKEHUE NPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTRBE;

ONEepUpPOBATh MOHSATUSAMU: ABYTPaHHBIM yTroJyl, TPaHU JABYIPAHHOrO Yrija,
pedpo IABYrpaHHOro yria, JUHEHHBIA YroJl JIBYTPAHHOTO yIja, rpajycHas mepa
JIBYTPaHHOTO YyTJIa;

OTIEpPUPOBATh TOHATUSIMU: MHOTOTPAHHUK, BBINYKIBIH ¥ HEBBITYKJIBIN
MHOTOT'PaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPAaBUIIbHBIN MHOIOTPAaHHUK;

pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (MHpaMuja, MpHU3Ma,
PSIMOYTOJIbHBIN Mapasuienenumen, Kyo);

KJacCu(UIUPOBaTh  MHOTOTPAHHUKH, BbIOMpass ~ OCHOBaHUS  JUId
Kknaccuukay  (BbIMYKJIbIE W HEBBIMYKJIBIE MHOTOIPAHHHUKH, MpaBUJIIbHBIC
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIEC IPU3MBI, TapaJIeNICIIUIIE b );

OTIepUPOBATH MOHATUSIMU: CEKYIIasl TNIOCKOCTh, CEYEeHHE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHIUIIBI IOCTPOCHUS CEUSHUM, UCTIONB3YsI METO/ CIIE/IOB;

CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB  METOJOM  CJEAOB,  BBIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y;

peniaTh 3aJla4yi Ha HaX0KJI€HHE T€OMETPUYECKUX BEJIUYMH MO0 00pasiam Uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIIUTUYECKUE METOJbl IPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpsAIMOH, OT TOYKA JO IUIOCKOCTH, MEXKAY
CKPELIMBAOUIUMHUCS TPSIMBIMU;

peniaTh 3a/a4i Ha HaX0KJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pasiam uiu
QIrOpUTMaM, IPUMEHSASI HW3BECTHBIC AHAUTUYECKHE METOABI IPU PELICHHUH
CTAaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXIY
CKpPEIIMBAIOLIUMHUCA MPAMBIMH, MEXJAY HPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB;

BBIYUCIIATh O0OBEMBI U IUIOIIAJM MOBEPXHOCTEH MHOTOTPaHHHUKOB (IIpU3Ma,
nupaMyuaa) € TpUMEHEHHEM (QOpMyJ, BBIYHUCISATH COOTHOIICHHUS MEXIY
TUTOMIAIIMU TTOBEPXHOCTEH, 00beMaMU MOI00HBIX MHOTOTPaHHHUKOB;

OIEpUpPOBaTh IOHATUAMM: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCb H
IJIOCKOCTh CHMMETPHUH, HEHTP, OCh U TUNIOCKOCTh CUMMETPUU (PUTYPBHI;

U3BJIEKaTh, MPEOOPa3OBBIBATE M HHTEPIPETHPOBATH HHOOPMALHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha 4YepTexax M
PUCYHKAX;



MPUMEHATh TeOMETpUuYeckue (HaKTbl ISl PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, MpeAnoaratonmX HECKOJIBKO IIaroB PelIeHUs, €CIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme;

NPUMEHATh  MPOCTEHIIME NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

OPUBOJIUTH MPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NpHUpPOAE H
KU3HU, Paclo3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

OPUMEHSATh MOJYYEHHbIE 3HAHHUS Ha MPAKTUKE: aHAJIU3UPOBATH peabHbIC
CUTyallud W TPHUMEHSITh HM3YYECHHbIE TMOHSTHS B IMpPOIECCe IOUCKA PEIIEHUs
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMbI, MOJETUPOBATh pealbHbIC
CUTyallud Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MIOHATUHM U TeOpeM, anmnapara anreopsbl, penaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHbIE C HAX0XKACHUEM T€OMETPUUYECKUX BEJIUYHUH.

[IpenmeTHble pe3ynbTaThl IO OTIAEIABHBIM TEeMaM y4eOHOTO Kypca
"T'eomerpus". K xoniy 11 kinacca o0yyaromuics HayquTcs:
ONEepUPOBATh  MOHATHAMHU:  UWIMHAPUYECKAs TOBEPXHOCTb,  0Opa3yroliue
WIMHJIPUYECKON  TOBEPXHOCTH,  LHWJIMHAP,  KOHHMYECKAass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC, ChepruiecKkas MOBEPXHOCTH;
pacrio3HaBaTh Tejia BpalieHus (MWIMHAP, KOHYC, cdepa u map);
OOBSCHATH CIIOCOOBI TOJYYEeHHUSI TEJT BPAIICHHUS;
KJIacCU(UIUPOBATH B3aMMHOE PaCIOIOkKEeHUE c(hephl U MIIOCKOCTH;
ONEPUPOBATH MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa, IIAapOBOIl CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA IIAPOBOTO CIIOS,
1apOBOW CEKTOD;
BBIUUCIISATH OOBEMBI U TJIONIAU TMOBEPXHOCTEH TN BpAIIEHUS, T€OMETPHUECKUX
TeJ C IpUMEHEHHEM (HOPMYIT;
OTepUPOBATh TMOHSATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B chepy U OMUCAHHBIH
okoJ10 cdepsl, chepa, BIUCaHHAST B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;
BBIUUCTISITh COOTHOIICHUS MEXAYy TIUIONIAJAs MU TOBEPXHOCTEH U o0beMamMu
MOJTOOHBIX TEIT;
n300paxarh U3ydaeMble GUTYpPHI OT PYKU U C IPUMEHEHUEM IPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB;
BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
Guryp: Bua cBepxy, cOOKy, CHU3y, CTPOUThH CEUEHUS TeJl BpallleHUS;
U3BJIEKaTh, HHTEPIPETHPOBATH W  MpeoOpa3oBbIBaTh  HMHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTekax U
PUCYHKAX;
OIepUpPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;
BBITIOJIHATh JIEUCTBUSL CIIOKEHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMU CBOMCTBAMHU OHH 00J1a/1at0T;
MIPUMEHSITH TPaBUJIO MapalIeIeuIe1a;



ONEPUPOBATh MOHATHSIMHU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIHMHATHI BEKTOPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI;
HAaXOAUTh CYMMY BEKTOPOB WM IMPOU3BEAECHHUE BEKTOpAa HA YHUCIO, Yroid MEXAY
BEKTOpaMH, CKAJISIPHOE MPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;
3a71aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
MPUMEHSTh TeoMeTpuueckue (GakThl ISl PEIICHUS CTEPEOMETPUUECKUX 3ajad,
OPEAIONIAralolMX HECKOJBKO IIaroB PEHICHHs, €CJIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOHU (hopme;
pelarb MPOCTEUIIINE TEeOMETPUYECKHE 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAWHATHOTO METO/1A;
peliarh 3a7ja4yd Ha J0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOILICHUN M HAXOXKJICHUE
TCOMETPUYECKUX BEIMYHMH MO 00pas3liaM WM ajlfOpUTMaM, MPUMEHSS U3BECTHBIE
METO/IbI TIPY PELICHUHU CTAaHAAPTHBIX MaTEMaTUUECKUX 3a/1a4;
NPUMEHSTh ~ MOPOCTEHIIME  MPOrpaMMHBIE  CpeACTBa M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;
MPUBOJIUTh MPUMEPbl MAaTEeMaTUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HH,
pacrno3HaBaTh NPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;
OPUMEHATh IIOJYyYECHHbIC 3HAHUS Ha MPAKTUKE: AaHAIM3UPOBATh pEalbHBIC
CUTyallud W NPUMEHATh H3YYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTEeMaTU4YEeCKH C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIEIUPOBATh peabHBIC
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TE€OpEM, anmnapara anreopsbl, peraTh
PaKTUYECKUE 3a/1a4U, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPUUYECKUX BEJIIMUHH.
[IpenmeTHble pe3ynbTaThl IO OTACIBHBIM TEMaM Y4eOHOTO Kypca
"BepostHocTh u cTatucTuka". K xoHiry 10 kiracca oOyJaroniuiics: HayquTcs:
YUTATh U CTPOUTH TAOIUIBI U TUATPAMMBIL;
ONEpUPOBATh TMOHATUSIMH: CpeaHee apupMeTHYecKoe, MeIuaHa, HauOoJbIIee,
HaVMEHBIIIEE 3HAYEHUE, pa3MaxX MaCCUBA YHUCIIOBBIX TAHHBIX;
ONEpUPOBATH MOHATHUSIMU: CIyYallHbI SKCHEPUMEHT (OMBIT) U CIydailHoe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIM HMCXOM) CIyYailHOTO OIIbITa,
HaxOJIUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITUSIMH,
HAaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUH B WM3YYCHHBIX CIIy4alHBIX
JKCIEPUMEHTAX;
HaxXOIuTh W (HOPMYIUPOBATH COOBITHS: TIEPECEUCHHE U OOBEAMHECHHE TaHHBIX
COOBITHI, COOBITHE, TPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO, IIOJh30BaThCS
auarpaMMmamu Jiiepa U (GOpMYIION CII0KEHHSI BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4;
OMEepUpPOBATh TMOHATUSIMHU: YCIIOBHAas BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS,
HAaXOAUTh BEPOATHOCTH C MOMOULIBIO MPABUJIA YMHOXEHHs, C IOMOUIBIO JIepeBa
CIy4alHOTO OIIbITA;
MIPUMEHSITH KOMOMHATOPHOE MPABUJI0 YMHOKEHUS TIPU PEIICHUU 3a/1a4;



ONEpUPOBATh IOHATUSAMM: UCIBITAHWE, HE3aBUCHUMBIC UCIBITAHUSA, CEPUA
UCIIBITAHUM, yCHeX W HeyAaya, HaxXOAUTb BEPOSATHOCTH COOBITH B CEpUHU
HE3aBUCUMBIX HCHBITAHUN 10 MEPBOIO yCIeXa, HAXOUTh BEPOSATHOCTH COOBITHIL B
cepuu ucnbITaHuil bepnyinu;

ONIEPUPOBATH IOHATUAMU: CIy4allHas BEIWYMHA, PACIPENCIICHUE BEPOATHOCTEH,
quarpamMma pacrpeieneHus.

[IpenmeTHbIE pe3yabTaThl O OTIAEIBHBIM TEMaM y4eOHOro Kypca "BeposaTHoCTh U
cratuctuka". K konny 11 knacca oGyyaromuiicst HayquTCs:

CPaBHUBATb BEPOSITHOCTH 3HAYCHUU CIIYYAaMHOM BEJIMYUHBI II0 PACIPEIEIICHUIO
VI € IIOMOILBIO JUArPaMM;

ONEPUPOBATH IOHATUEM MATEMATHYECKOIO OKUIAHMS, IPUBOAUTH IIPUMEPBI, KaK
IIPUMEHSETCST MaTeMaTU4YeCKOe OXUAAHWE CIyYalHOW BEJIWYMHBI, HAXOAUTh
MaTEeMaTUYECKOE OKHUIAHKUE 10 TaHHOMY PaclpeIelCHUIO;

UMETb MIPEICTABICHUE O 3aKOHE OOJBIINX YUCEIT;

UMETH IIPEJCTABICHUE O HOPMAJIBHOM PaCIpEAEICHUN.



TEMATHYECKOE IINTAHUPOBAHMUE 110 AJITEBPE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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TEMATHYECKOE INTAHUPOBAHHUE 110 TEOMETPUN

10 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 1
BE/ICEIIS B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTRE. 12 1 bubnuoreka [IOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [TepnieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 0% 10 1
TJIBI MEKTY IPSIMBIMU U TUIOCKOCTSIMU httos://m.edsoo.ru/1c209637
bu6mmoreka [JOK
> Muororpartiin 11 1 https://m.edsoo.ru/1c209e37
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yt https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
bEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA pocIp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

TEMATHYECKOE IINTAHUPOBAHMUE I10 BEPOATHOCTHU U CTATUCTHUKE

10 KUIIACC
Kouan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl

[IpencraBienre qaHHBIX U OMUCATENbHAS 4 bubnnoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CnyyaitHble OTIBITBI U CIIy4aiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MO>KHBIMH 3 1 bubmorexa HOK

P https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapHBIMU UCXOIaMHU



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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3 Omnepanuu HajJ COOBITUSIMHE, CIIOKEHUE 3 bubmuorexa [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
YciioBHAsS BEPOSITHOCTB, JIEPEBO
. . bubnuorexa [JOK
4 CIIy4aifHOTO OIIBITa, (POpPMYJIa MOITHOM 6
. https://m.edsoo.ru/e0b7b0fl
BepOHTHOCTI/I U HEC3aBUCHUMOCTDH CO6I>ITI/II/I
) DnemMeHTbl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1l
6 Cepuu TI0CIIEI0BATEIBFHBIX UCIIBITAHUNA 3 Bubmrorexa HOK
p https://m.edsoo.ru/e0b7b0fl
. bubmuorexa [JOK
7 CrnydaiiHble BEJIMYMHBI U PACIIPEACIICHUS 6
https://m.edsoo.ru/e0b7b0f1l
8 O00011IEHNE Y CUCTEMATH3AIMS 3HAHUI 5 Bubmrorexa [IOK
https://m.edsoo.ru/e0b7b0fl
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTi4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4ailHOM BEIUYHMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gompum ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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