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MMOACHUTEJIBHAS 3ATIIMCKA
Pabouas nporpamMma yueOHOro kypca «MaTtemaTuka» 0a30BOro YpOBHS IS
oOyuaromuxcs 11  kmacca  paszpaborana Ha  ocHoBe  DenmepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIapTa CpeHEero o0Iero oopa3zoBanus,
C YYeTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUIO, M TPAJAUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIMMH OCHOBY IS CAaMOPa3BHTHS W HEMPEPBIBHOTO 0OO0pa3oBaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYpHOTO, JWUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YYarOIIUXCH.
Hekoropble TeMbl, M3y4YeHHE KOTOPBIX Mpenarnonaraercs B 11 kimacce, ObuH
u3ydensl B 10 kinacce:
— CremneHb ¢ pallMOHATBHBIM MTOKa3aTeneM. CBOHCTBA CTETICHHU.
— Jlorapudm yucna. JlecATHYHBIC U HATYPaAIbHBIC JOTAPUPMBI.
— IIpeobpazoBanmue BBIPAKCHHM, CoJIepIKaIInX CTCTICHU C
paIMOHAILHBIM TIOKa3aTeJIeM.
— Tloka3areapHbIC YpaBHEHUS U HEPABCHCTBA.
— Jlorapupmuueckre ypaBHEHUS U HEPABCHCTBA.
— TlokazarenpHass u JorapupmMuyueckas (QYHKIMM, HX CBOWCTBA U
rpaduKu.
BeposiTHOCTB M cTaTUCTHKA MOJHOCTHIO M3ydaeTcs B 11 kimacce.
MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
B yue6GHOM maHe Ha U3y4eHue Kypca MaTeMaTuKa Ha 6a30BOM YPOBHE OTBOJAMUTCS
4 gaca B Henemo B 10 kmacce u 4 gaca B Henmento B 11 kimacce, Bcero 3ajaBsa roja
o0ydenus — 272 yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
AJI'EBPA

10 KJJACC

Yuciia v BbIYUCTCHUS

Panuonansubie uncna. OOBIKHOBEHHBIE M JECSATHYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepuoAuYeckue  Apodu. ApudMeTHyecKue  Omepaluu ¢
palMOHAILHBIMU YKCJIaMu, peoOpa3oBaHus YMCIOBBIX BeIpaxeHuil. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacien
3HAHUW U pEAIbHOM KU3HU.

JlelicTBUTENIbHBIE 4HWCaa. PalMOHalIbHBIE W MPpPALMOHAIBHBIE YHCIA.

Apudmernyeckue omnepanuu ¢ ACHCTBUTEIbHBIMU uuciaMu. [IpubauxeHHbIe

BBIYMCIICHUS, ITPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  mnokaszareneM. CranpapTHas  gopMa  3amucH
JNeHCTBUTENBHOrO yucia. Mcrmonb3oBanue monxonsmied  ¢GopMbl  3amucu

JNENCTBUTENIBHBIX YUCEN JJISl PELICHHS MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS
JIAHHBIX.

ApudmeTrnyeckuii  KOpeHb  HaTypajlbHOM  crTeneHu. JleictBus ¢
apu(PMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC Y TaHT€HC YHMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE MPEOOPA3OBAHMSL.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU . OcHoOBHbIE
TPUTOHOMETPUYECKHUE POPMYIIBI.

VYpaBHEeHHE, KOpeHb YypaBHEHUA. HepaBeHCTBO, pelIEHHE HEPaBEHCTBA.
Merton MHTEPBAJIOB.

Pemenue nensix u 1poOHO-palIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHoMeTpUuUECKUX YpaBHEHHUM.

[IpruMeHeHne ypaBHEHN M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3aJa4
M 3aJ1a4 U3 Pa3IUvHbIX 00J1acTel HAYKU U PEATbHON KU3HU.

DyHKUNH U TPAaPUKH

OyHkmus, crnocoObl 3amgaHus GyHkuuu. ['paduk QyHkmuu. BzammHO
oOpaTHbIe (DYHKIIHH.

OO6mactp ompeneneHuss ¥ MHOXECTBO 3HaueHW pynkmuu. Hymm dyHkmm.
[TpomexyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE U HEUCTHBIE (PYHKIIUH.

Crenennasi (yHKIUSI C HATYpaJIbHBIM U 1I€JIbIM NOKa3zaTesneM. E¢ cBolicTBa u
rpaduk. CBolicTBa U rpaduKk KOpHS N-0i CTEMEHH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI 4MCIIOBOrO apryMEHTA.



Havaja MaTreMaTH4eCKOIro aHaJIn3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUS MOCJI€JOBATEIbHOCTEM.
MOHOTOHHBIC IOCJICIOBATCILHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObiBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccun. PopMysia CHOXKHBIX NPOLEHTOB. VCIONIB30BaHUE HPOTPECCHUU A
pELIEHUs PeAIbHBIX 3a7a4 MPUKIIAJHOTO XapaKrepa.

MHo:xecTBa H JIOTHKA

MHoOk€ecTBO, omnepanuu HajJ MHOXecTBaMH. [uarpammel Oiinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONHUCAaHUs PEalIbHbIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUU 3a/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CJI€ICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYUCICHUS

Harypanbnsie u niensie uncia. [IpusHaku A€ TMMOCTH LENbIX YUCE.

CreneHb ¢ pallMOHAIbHBIM NTOKa3atesnieM. CBOWCTBA CTENICHH.

Jlorapudwm uncna. JlecssTuuHbie U HaTypadbHbIE TOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanre BbIpaKEHUIA, COAEPKAIIMX JIOTapUPMBI.

[IpeoOGpa3oBanre BBIpAKEHUN, COJEPKAIMIUX CTENEHH C PalUOHATBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHblE YypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHHUsS 1 HEPABEHCTBA.

CucteMbl TMHEUHBIX ypaBHEHUH. PeleHne NMpUKIaIHBIX 3a7ad C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTtemMbl 1 COBOKYTHOCTH PAlIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

[IprMmeHeHune ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a/1a4 ¥ 337124 U3 Pa3INdHbIX 00JIacTell HayKH U pealbHOM KU3HH.

DOyHKUNH U TPAaPUKH

Oynukrus. [Tepuonnueckne Gpynknmn. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl ¥ MUHUMYMBI (QyHkiuu. HaumOonbiiee w HawMeHbIIEe 3HAYCHUE
(GYHKITMU HA TPOMEKYTKE.

Tpuronomerpuyeckue  (QpyHKIMHU, HX CBOMCTBA H  rpaduKu.

[TokazatenbHast u norapudmMuydeckas QyHKIIUU, KX CBONCTBA U TpadUKH.

Ncnonw3oBanue rpadukoB QyHKUUN ISl pelIeHUs] YPAaBHEHUN U JIMHEIHBIX
CHUCTEM.



Ucnonw3oBanue rpadukoB GyHKIUN I HCCIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT IMPHU PELICHUU 3a1ad U3 APYrHuX y4deOHBIX
MPEAMETOB U PEAIbHOU KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepoiBHble GyHKIIMU. MeTO MHTEPBAJIOB JJIsl pELIEHUS] HEPABEHCTB.

[IpousBonnass  ¢yukuuu. ['eomerpuyeckuid U (U3UYECKUH  CMBICIT
IIPOU3BOJHOMN.

[IpousBoaHble  3neMEHTapHbIX  QyHKUuHA.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CYMMBbI, TPOU3BEACHUS U YaCTHOTO (DYHKIIMIA.

[IpumeHeHue mpou3BOAHON K UCCIENOBaHUIO (QYHKIHUA Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHre HauOoblero 1 HauMEeHbIIeTo 3HaYeHUs] QYyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXOXAEHUS HAWJIy4dlllero pELICHUs B
OpPUKIAOHBIX 3ajadax, [Js ONpPEACNICHUs CKOPOCTH TMpouecca, 3aAaHHOTO
bopMyIoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurterpan, ero reomerpuyeckuid u (usmueckuit cmbicia. Boruucnenue
uHTerpana no ¢popmyine Hetorona—Jleitbnuna.

I'EOMETPUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEpECceKarolInecs,
napajuielibHble W CKpellMBaroIiuecs mnpsmbie. [lapamnenbHOCTs MPSAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMApAJUICIIbHBIE MpPSIMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MAPAIIIETBbHOCTh MPSMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YroJd MEXAy IMpsSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: apajuiesibHbIE IIJIOCKOCTH; CBOWCTBAaNapaslIeIbHbIX
miockocted. [IpocTeitmme mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETPadp,
KyO, mapajuieNenurie]]; TOCTPOCHUE CEUCHHM.

[leprieHAUKYISIPHOCTD MPAMOMN U IIOCKOCTHU: MEPHEHAUKYISPHBIE MPSIMBIC B
MIPOCTPAHCTBE, MPSAMBIE NApAUICIbHBIE W TNEPHECHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOWU
MEPIEHANKYIAPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YTOJI MEXIAY MPAMON U
IJIOCKOCTBIO;  JBYTPAHHBIM  yroj, JMHEUHBIA yrojl JBYTPAHHOTO  yrIJa.
[TeprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOM /10 MJIOCKOCTH, TPOEKIUS (PUTYPBI HA TJIOCKOCTb.
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[TeprieHAUKYISIPHOCTh  IJIOCKOCTEM: NPU3HAK MNEPHECHAUKYISIPHOCTH  JIBYX
mIockocTed. TeopeMa o TpeX MepHeHIUKyIsIpax.

MHororpaHHuKH

[ToHsTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKHU; pa3BEpTKa MHOrorpanHuka. lIpusma: n-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJTHAs MIOBEPXHOCTH MPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajyjieNienunes; U ero cpoiicTtBa. I[lupamupa: N-yrojibHas nupaMuaa, TpaHUd H
OCHOBaHUE MUPaMUJIb; OOKOBAs U TMOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPABUWIbHAS U
yCE€UCHHAasi mupaMuaa. ODJEMEHTbl mnpu3Mbl MW nupamuabsl. [IpaBuibHbIE
MHOTOTPAHHUKHU: MOHSATUE MPaBWJIHBHOTO MHOTOTPAHHUWKA; MPaBWIbHAS MpU3Ma U
npaBWiIbHA8 THpaMHUAa; MOpaBWIbHAsA TPEYrojibHas NUpaMHuAa W NPaBUIIbHBIN
TeTpadap; KyO. IIpencraBiieHrie O TPaBWIbHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus: Npu3Mbl U MUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSIMOM,
MJIOCKOCTH. DJIEMEHTh CHMMETPHUH B MUPaMUiaX, Mapajviesienuneax, ijpaBuiIbHbIX
MHOTOTpaHHHUKAX.

Brluncnenue 9S7I€MEHTOB MHOTOTPAHHUKOB: peOpa, JauaroHayid, YIJIBL.
[Tnomans OOKOBOW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON TIPU3MBI,
IUIOIIa/Ib OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU NpsiMoii ipu3Mbl. [ Inomaasb
OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHON MHUPAMHIBI, TeOpemMa O
TUIOIaAN yceueHHoM mupaMuibl. [lorstue 06 o6beme. OObEM MUpaMUbl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hunmuaapuyeckas [IOBEPXHOCTb, oOpa3yrorniue HWJIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIMHJIPUYECKOW MOBEpXHOCTU. [luamHap: oOcHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh; IUIOMIAJb OOKOBOW W TIOIHOM
MTOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM moBepxHOCTH. KOoHyc: ocHOBaHME U BepllnHa, 00pa3yronias
1 OCh; TIJIOIIA I OOKOBOM M TTOJIHOW TTOBEPXHOCTH. Y CEUYSHHBIN KOHYC: 00pa3yronne
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa m mrap: meHTp, paamyc, AUAMETP; TUIOMIAJb TOBEPXHOCTH CQEpHI.
B3anmuoe pacnonoxenue chepbl U INIOCKOCTH; KacaTelibHasi MJI0CKOCTh K cdepe;
IJI01a/1b Chephl.

N3o0paxenue Ten BpalleHus Ha MI0CKOCTH. Pa3BepTka MWIMHAPA U KOHYCA.



KoMOuHanuu ten BpaleHus 1 MHOITOTPAaHHUKOB. MHOTOIpaHHMK, OTUCAHHBIHI
okoJio cepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK, UK TEJIO BpalleHUsI.

[Tonsitue 06 06BeMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJILHOTO Tapajulesienunena M ciaeAcTBUsS u3 Hee. OO0BEM LMIMHAPA,
KoHyca. O0BEM I1apa U Mmomaab chepsl.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

Ceuenuss umnuHApa (MapauieNbHO M MEPHEHAUKYISAPHO OCH), CEUYECHHS
KOHYca (MapasuieibHOe OCHOBAaHUIO U MTPOXOISIEe Yepe3 BEPILINHY ), CEUCHUS II1apa.

BekTopsbl 1 KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha minockocT U B npocTpancTBe. C0KeHNEe U BBIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BektopaMm. [IpaBuino mnapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX €
NpUMEHEHHEeM TMpaBWJl JEUCTBUI ¢ BekTopamu. [IpsimoyronbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteitmme 3amaum B
KOOpJMHaTaxX. YToll MexIy Bekropamu. CKajsipHOE NPOU3BECHUE BEKTOPOB.
Borunciienne yriioB Mexay MNpsIMBIMU U IIOCKOCTSIMU. KOOp/IMHATHO-BEKTOPHBI
METO/I IIPH PEUICHUU T€OMETPUUECKUX 3a1a4.

BEPOATHOCTBb U CTATUCTHUKA

10 KJIACC

[IpencraBienne naHHBIX C TOMOIIBIO Tabmun u auarpamm. CpenaHee
apumeTHUecKkoe, MeauaHa, HauOoyblllee W HaWMEHbIIee 3HAYEHHUS, pa3Max,
JTUCTIEPCHS] M CTAHIAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OTIBITHI) M CIIyYaiiHbIe COOBITHA. DJIEMEHTapHbBIC
coObITHs (MCX0Jbl). BeposATHOCTH ciydaitHOTO COOBITHSA. Banu30cTh 4acTOTHI U
BEPOATHOCTHU COOBITHIA. CydaifHbIe ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU.  BeposTHOcTH  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu HaJ COOBITHSIMU: TIEPECEUCHHE, 00BEINHEHUE, TTPOTUBOIOIOKHBIC
coObITHs. J{uarpammer Diinepa. @opmyna CI0KEHUS BEPOSTHOCTEH.

VYciioBHasE BEPOSATHOCTb. YMHOXKEHHE BEpPOSATHOCTEH. JlepeBO ciydalHOro
skcnepumeHTa. Popmyna MoiaHoi BeposiTHOCTU. HezaBucrumbie COOBITHS.

KomMOunatopHoe mpaBmino ymHoxkenus. [lepectanoBku u ¢akropuan. Yucimo
coueranuii. Tpeyronbauk Ilackans. ®opmyna ounoma HeroToHa.

bunapnblil ciy4ailHblil ONBIT (MCHIBITAaHUE), yerieX U Heyaada. HezaBucumele
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHBbITAaHUW 10 TmepBoro ycnexa. Cepusd
HE3aBUCUMBbIX UCTIBITAHUN bepHyIu.



Cnyuaitnas  BennunHa. Pacnpenenenne  BeposTHocTed.  Jlmarpamma
pactpenenenus. llpumepsl pacnpeneneHuid, B TOM 4YHUCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KJIIACC

HucioBple  XapakTEPUCTUKU  CIYYaMHBIX  BEJIWYMH: MaTEMaTHYECKOE
OKUJIAHWE, NUCIEPCUs M CTAHJAPTHOE OTKIOHEHHE. [Ipumepbl NpUMEHEHUS
MaTEeMaTUYECKOr0 OXKHJaHUSA, B TOM YHCJIE B 3ajJadax M3 IOBCEIHCBHOM >KH3HU.
MaremaTudeckoe OXKujlaHhue OMHAPHOW CIydalHOW BeMYMHBL. MaTemMaTH4ecKoe
0’KUJIAaHUE CYMMBbI CIIy4alHbIX BEJIUUYNH. MaTeMaTUUYECKOE OKUIAHUE UIUCTICPCUS
TEOMETPUYECKOTO U OMHOMHAJIBHOTO pacipeeICHUH.

3akoH OOJBIIMX YHCET W €ro pojb B Hayke, NPUPOJE U OOIIECTBE.
Br16opouHbIit MeTO HCCIIeI0BaHUH.

[Iprimepbl HENPEpPBIBHBIX CIIYYalHBIX BEIWYMH. [IOHSATHE O TJIOTHOCTH
pacnpeneneHusd. 3agayuud, OpUBOISAIINE K HOpMaJIbHOMY pactpeneneHuto. [Tonstue
0 HOPMAJIBHOM PacCIpEACICHUU.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro mnpeamera «MartemaTukay JOJDKHO oOOecreunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeJTHEr0 00Iero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO TpeameTa
«MaTremaTuKa» XapaKTepU3yrTCS:

I'paxxnaHckoe BocuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIMKM 00YUAIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJI€HAa POCCHUHCKOTO OO0IecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl M TIP.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTHUTYTaMH B COOTBETCTBHM C UX
GyHKIMSIMU ¥ Ha3HAYCHUEM.

[TarproTHyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIOMY U HAaCTOSIILIEMY POCCUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKOM MAaTeMaTUUYE€CKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITUX JIOCTIIKCHHMM B JPYrdX HaykaX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSA:

OCO3HAHHUEM JTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, OSTHUYECKOTO  IIOBEIICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
Y4C¢HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTYIIETO.

DCTETUYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOUAs ACTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHH, paccyXIcHUH;
BOCIIPUMMYHUBOCTHIO K MAaTEMAaTUYECKUM aCIIEKTaM pa3IuYHbIX BUJOB HCKYCCTBA.

®du3nuecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYCCKUE 3HAHUSA B
HWHTEpecax 370pOBOTO U O€30MacHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHKE, COATTAHCHPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, perynspHas busznueckas aKTUBHOCTH); (dbuznyecKoro
COBEPILICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTEIIBHOMN
NEATENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYZIy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnu4HbIM  chepaM  MPOPECCHOHAIBHONW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W e¢ MPUIOKEHUSIMH, YMECHHEM COBEpPINAaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud U peadu3oBbIBATH COOCTBEHHBIEC >KU3HEHHBIC TUIAHBL;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HAa TIPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUM IMPAKTUICCKUX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, TMOHUMAHHEM BIIASHHSI
COIMAJTEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOHON M COIUATBLHOM
Cpelmbl, OCO3HAaHWEM TJIOOAIBHOTO XapakKTepa 3KOJIOTMYECKHX MpoOJjeMm;
OpHEHTAaIMeld Ha NMPHUMCHCHUE MaTeMaTHYCCKUX 3HAHWU JJIsd pEIICHHs 3a7ad B
00J1aCTH OKPYIKAFOIIEH CPE/Ibl, INTAHUPOBAHUS MTOCTYITKOB M OIICHKH UX BO3MOYKHBIX
TIOCIICJICTBUH JIISI OKPY>KAFOIICH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAaykKH W  OOIICCTBCHHOW  MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYCCKOM HAyKH KaK cQepbl YeIOBEUCCKOW JIeITCIbHOCTH, JTalloB €€
pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHUS IMBWIM3AIMU; OBJAJACHUEM SI3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO AESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAaMMbI Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKkTepUu3yrTcs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU
0euUCmBUAMU, YHUBEPCATbHBIMU Pe2YTIIMUSHBIMU OeUCEUIMU.

1)  Vuueepcarvhvie  noznasamenwvuvle  Oelicmsus,  0becnewusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsi (oceoenue
Memo008  NO3HAHUSL ~ OKpYdCaowe2o  Mupa,  HpuMeHeHue  J102UYecKUXx,
uccie008amenbCKux onepayutl, ymeHul pabomams ¢ uHgopmayuet).

ba3oBble ornueckue IencTBUs:

e BBISIBJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
O0OBEKTOB, TOHSATHUN, OTHOIIEHWH MEXIy MOHITHAMU; (DOpMyIHUpOBATH
ONpeNeNiecHUs]  TMOHSTHH;  yCTaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJlaccupuKanuu, OCHOBAaHUS i OOOOILIEHHS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCHPUHHMMATh, (OPMYJIHpPOBATb M  MPEeOOpPa3OBBIBATH  CY>KICHUS:
YTBEPJUTEIbHbIE U OTPULATENbHBIC, E€AUHUYHBIE, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBOopeunss B (aKTaxX, NAaHHBIX, HAONIOACHUSIX U YTBEPKACHUIX;
npeajgaraTb KpUTEPUH JJ1s BHIABICHHS 3aKOHOMEPHOCTEN UITPOTUBOPEUMIA;
JieNaTh BBIBOJBI C HUCIOJBb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;
IPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTH TPHUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJIbL;

BbIOMpaTh croco0 pemieHus yuyeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pelIeHUs, BbHIOMpaTh Haubosiee MOAXOASIIMN ¢ y4eToM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIIBCKHC )lefICTBI/ISIZ

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIBCKAN WHCTPYMEHT IMO3HAHUS,
(GbopMyIHpOBaTh BOMPOCHI, (UKCHPYIOUIHE MPOTHBOpEUne, MpodieMy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (opMHpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITETTEHO CTUTAHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAaHOBICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIO/ICHUS, MCCIIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 000OIIECHUA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISBJIATh NeUIUTHl MHOOpPMAIUK, JAaHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BONPOC U IS PELICHU 3a/1a4H;

BbIOMpaTh  WMHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIKIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WLTIOCTPUPOBATH TpadUIeCKu;

OLICHUBATH HAJICKHOCTh uHpopManu o CaMOCTOSTENBHO
c(hOopMyJIHUPOBAHHBIM KPUTEPUSIM.
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2)

YHueepcaﬂbele KOMMYHUKAmMueHbvle c)ez]cmewz, obecnevyusarom

ChOPMUPOBAHHOCTNL COYUATLHBIX HABBIKOB 00YUAIOUIUXCSL.
OOuenue:

BOCIPUHHUMATh U (DOPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH CYCIIOBUSMHU
U LIeTSIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYECHHBIN pE3yJIbTaT;

B X0J1e 00CYXIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha MTOUCK
pEUIEHNs; COMOCTABIISITh CBOM CYXKIEHHS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JMAaJiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO IMO3HIIMI; B
KOPpPEKTHOU (hopMe POopMyIHpPOBATH PA3HOTIACHUS, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yJbTaTbl  pEIIEHHMs  3aJayd,  JKCIEpHUMEHTA,
UCCJIeIOBAaHNUS, IPOEKTA; CAMOCTOSATEIBLHO BHIOUPATH (OPMAT BBICTYIIIICHUS
C YYETOM 3a/1a4 Mpe3eHTAI[MU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

3)

MIOHMMATh U HCII0JIh30BaTh MPEUMYIIIECTBA KOMaHJHOW ¥ WHIUBUIYaJIbHON
paboThl TpH pElICHUW Yy4YeOHBIX 3ajad; MPUHUMATH IIeJIb COBMECTHOM
JeSTeNbHOCTH, IUIAHUPOBATh  OpPraHW3allMi0O COBMECTHOH  PaboTHI,
pacmpenensiaTe BUABI padoOT, JOrOBapUBAThC, OOCYXIATh TpoIecc U
pe3yabTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYKIeHUs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» M WHBIC); BBHITIONHATH CBOIO YacTh pPaOOTHl U
KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl; OIICHUBATh
Ka4ecTBO CBOETO BKJIaja B OONMH TPOAYKT TIO KPUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3aJa4M, BRIOUPATh CIIOCOO pElIeHUs ¢

Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C yYETOM HOBOM MH(MOPMAIIHH.
CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM  TIO3HABATEIBHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca U pe3yiabTaTa
pelIeHrs MaTeMaTUYECKOM 3a1a4H;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPU PEIICHUU 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTH HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAICHHBIX OIHOOK, BBISIBIEHHBIX TPYAHOCTEH;
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e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEATEIIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETCHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

Yucia 1 BbIYUCIEHUS

OnepupoBaTh NOHSATUSIMU: HATYPAIBHOE, LIEJIOE YHCIO, PAlMOHAIBHOE U
JNEUCTBUTEIILHOE YHUCI0, OOBIKHOBEHHAs U JIECSITUYHAs JApoOb, TMPOLICHTHI,
VCIOJIb30BaTh IPU3HAKU JEIIUMOCTH LIETBIX YACE, PA3JIOKEHUE YHCIIa HA IPOCTHIC
MHOXUTEIIN JJIS1 PELICHUS 3a7a4.

BeimosHATE  apudMeTHYECKHe ~ ONepalid ¢ paldOHAJIbHBIMH U
JCHCTBUTEIIBHBIMH YHCIIAMHU.

BBITOJIHATE IPHOIMKCHHBIC BBIYMCIICHUS, UCIIONB3YS MpaBUiIa OKPYTJICHUS,
JIeNaTh MPUKUJIKY U OLICHKY pe3yiIbTaTa BRIYUCICHUH.

OnepupoBaTh MOHATHSIMH: CTENEHb C IEJBIM IOKa3aTejIeM, CTCICHb C
palMOHAJILHBIM [MOKa3aTelieM; CTaHAapTHas QopMma 3amucu  JIeHCTBUTEIIBHOTO
qrciia, KOpeHb HATYypaJIbHON CTETICHU; HCIIOIh30BaTh MOAXOASIIYIO (hOpMY 3aIUCH
JICHUCTBUTEIBHBIX YHCEN IS PEIICHUs TPAKTUYECKUX 3a7a4 U IPEICTABICHHS
TaHHBIX.

OmnepupoBaTh MOHITHSIMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIa,;
UCTIOJIh30BaTh 3aMUCh TIPOM3BOJIBHOTO yTila Yepe3 oOpaTHBIE TPUTOHOMETPHUICCKHE
byHKIIH.

OneprpoBaTh NOHATHAMH: JOrapudM dYHCIa, NECATUYHBIE W HATypalIbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHSATUSMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHANBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHHUE.

OnepupoBaTh MOHATUSIMH: CUCTEMa JIMHEUHBIX YPaBHEHUH U €€ PEUICHUE;

UCIIOJIb30BaTh CUCTEMY JINHEMHBIX YPABHEHUM JUUIS PELICHUS MPAKTUYECKUX 3a7a4.

BoinonHsATh npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN M pelaTh
TPUTOHOMETPUUYECKHUE YPABHECHMUS.

BreimonHATh mpeoOpa3oBaHMs TENBIX, PAIMOHAIBHBIX W HPPANMOHATBHBIX
BBIPAYKCHUH U pPEIIaTh OCHOBHBIC TUIIbI LIEJIBIX, PALIMOHATIBHBIX W UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMensTy cBOMCTBA CTENEHM g NIpeoOpa3oBaHUs  BBIPAXKEHMIA;
ONEPUPOBATh NOHATHSAMH: ITOKA3aTEJIBHOE YPABHEHHE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI TOKA3aTEIIbHBIX YPABHCHUN U HEPABEHCTB.

13



BeinosiHAT  npeoOpa3oBaHUs  BBIPAKEHUM, COAEpPNKAIIMX  JIOTapU(pMBbI;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIATh
OCHOBHBIE THIIBI JIOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJIA PEIICHUSI MaTEMAaTUUECKUX 3a/1au
U 3aJ1a4 U3 pa3IuvHbIX 00JacTel HayKU U pealbHON KU3HU.

MopenupoBaTh peajibHble CHUTyallMM Ha fA3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIB30BAHUEM allllapaTa ajreopsbl.

HaxoauTh pemieHust npoCTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

HaxoauTe pemieHusi mpocTeMInX CUCTEM M COBOKYMHOCTEW pallMOHATbHBIX
YpaBHEHHI 1 HEPABEHCTB.

DyHKIUM U rpaduku

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, COCOOBI 3a7aHusl (QyHKUHUH, 00JIacTh
OTpeNeNIeHns] U MHOXECTBO 3HaueHui GyHKIUH, Tpaduk QGyHKIHH, B3aUMHO
oOpaTHble (PYHKIIHH.

OnepupoBaTh NOHATUAMU: YSTHOCTh U HEUCTHOCTh (DYHKITUU, HYJIH (QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

OnepupoBaTh  MOHATHUSAMH: TEpUOAMYECKAasT  (DYHKIUSA, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (QYHKIHMH, HauOoibliee U
HauMEHbIee 3HA4YeHUS (QYHKIUU Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus PyHKIINH, 3aJaHHOU rpa@uKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU TMOKA3aTENbHOH, Jorapudmudeckoil u
TPUTOHOMETPUYECKUX (PYHKIMH; M300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCIIOJIB30BATh JJI PELICHUS] YPABHEHUIN U HEPABEHCTB.

Hcnonws3oBaTh rpadguku GyHKIHHN I pelIeHUs YPaBHCHUH.

Ctpouth ¥ ynTaTh TpadUKH JTUHEHHOW (DYHKIIMU, KBaAPATHUYHOU (YHKIIUH,
CTETICHHOW (DYHKITMH C LIEJTBIM MOKa3aTEeIeM.

N3006pakaTh Ha KOOPAUHATHOW TUIOCKOCTH TpadUKH JIMHEHHBIX YPAaBHEHUN H
HCIIOIb30BaTh UX JIJISl PEUICHUS CUCTEMBbI JINHEUHBIX YPaBHEHHI.

Ucnonb3oBate Tpadukn (QyHKIUN )T MCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUU 3a7a4 U3 APYTUX YUEOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpaXXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXK/y BETUUYMHAMHU.

Hauyana maTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHSATHUSMHU: TOCJIENOBATEILHOCTh, apudMeTnyeckas u
reOMETPUYECKask IPOTrPECCHUM.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YyObIBalolllasg TreoMeTpuyecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBaIOIIE reOMETPHUECKOI MPOTrPeCCHH.

3amaBaTh MOCJIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOAMMU.

Hcnonp30BaTh CBOMCTBA NMOCIEAOBATEIILHOCTEN U TPOTPECCUM JJIsl PELLICHUS
peanbHbIX 3a7]a4 IPUKIAJHOTO XapakTepa.
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OnepupoBaTh MOHATUAMU: HENpepbIBHAA (QYHKUHUSA; NPOU3BOJIHAA (QYHKLHUU;
UCII0JIb30BaTh TEOMETPUUECKUN U (PUIUYECKHUI CMBICT TPOU3BOAHOMN JJIsl PEILICHUS
3a/1au.

HaxoauTe npou3BOgHBIE 3JIEMEHTAPHBIX (DYHKIINI, BEIYUCISATH MPOU3BOJHBIE
CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBbI, IPUMEHSTh PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOSHUIO I'paUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIy4yllero peELICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3a7a4ax.

OnepupoBaTh MNOHATUSIMHU: TepBooOpa3Hass M  MHTErpan;, MNOHUMATh
reoMeTpUYecKuil U (PU3MUECKU CMBICI UHTErpaa.

HaxoauTte nepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKLWW; BBIYMCIATH HHTETpall
no gopmyne Herorona—Jleitouuma.

Pemate npukiiagHele 3a7ayd, B TOM YKCIIE COLUMAIBHO-DKOHOMHUYECKOIO U
(u3MUECKOro XxapakTepa, CpeJICTBAMU MaTEMAaTUYECKOTO aHaI13a

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATHUSIMU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl ONKUCAHUSPEATIbHbBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUN 334 U3 APYTUX yU€OHBIX IPEIMETOB.

Onepuposatb NOHATUAMMU: OIIPE/CIICHHE, Teopema, CJIEICTBHE,
JOKa3aTeIbCTBO.

I'eomeTpus

OnepupoBaTh NOHATUAMU: TOUYKA, IPSAMAast, INIOCKOCTb.

IIpuMEHATL aKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATHAMU: NAPAILIETBHOCTD U NEPIEHANKYISIPHOCT IPSIMBIX
U IJIOCKOCTEN.

KrnaccudunupoBaTh B3aUMHOE paCIOIOKEHHE NPSAMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPaHHBIM Yroj, TpaHd ABYTPAaHHOIO Yria,
peOpo BYrpaHHOIO yria; JUHEWHBIM Yroj ABYIPaHHOrO YIJa; rpajlycHas Mepa
JIBYTPAHHOIO yIJa.

OnepupoBaTh NOHATHUSMU: MHOIOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHI
MHOTI'OTPaHHHUK, JIEMEHTBl MHOTOI'PAHHUKA, IIPABUJIBHBIM MHOTOIPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOI'PAaHHHMKOB (IMMpaMUJa; NpHU3Ma,
IIPSIMOYTOJIBHBIN Mapasuiesenumes, Kyo).

KnaccuduumpoBate ~ MHOTOIpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kjaccuukanuy  (BBINYKJIbIE M HEBBINYKJIbIE MHOIOTPAaHHUKH; MPABUIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKIIOHHBIE MPU3MBbI, TApAJIJIEICIHIIEIbI).
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OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBIACHATH NPUHLIUIBI TOCTPOEHUS CEYEHHH, UCTIOb3YsI METOI CIE/I0B.

Ctpoutrh ceyeHUss MHOTOIPAaHHHMKOB METOJIOM  CIIEJIOB,  BBINOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BH]
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKUX BEITUUYUH MO o0pa3laM WIH
aNropuT™MaM, MPUMEHSSI HW3BECTHbIE AHAIUTUYECKUE METOJbl MpPU pEUICHUHU
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBHIYMCIICHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JIO MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOUIUMUCS MPSIMBIMHU.

PemaTh 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aNropuT™MaM, MPUMEHSSI W3BECTHbIE AHAIUTUYECKUE METOJbl NpPU pEUICHUHU
CTaHJAPTHBIX ~MAaTeMaTHYEeCKUX 3aJad Ha BBIYKMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOUIUMUCA TOPSIMBIMH, MEXJIy NPsIMOM UM TUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMHU, JIBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMbI U TIIOMAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
NUpaMKIa) C TPUMEHEHHEM (POPMYIT; BBIYUCISATH COOTHOIICHUS MEKTY TUIOIIAIsIMU
MOBEPXHOCTEH, 00bEMaMu MOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (QUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATh W HUHTEPIPETHPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexkKaxX U
pPUCYHKaX.

[TpumensTs reomeTpuueckue GakThl 71 PEIICHUS CTEPEOMETPUUYECKUX 3a/1ad,
IPEANOJIaranX HECKOJIBKO 11aroB PEUIEHUs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (hopMme.

[IpumensATr mpocTEeMIME MOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH IpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
’KU3HU, PaCO3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUS Ha IPAKTHKE: AHAJIU3UPOBATh pEalbHBIC
CUTyallUH W NPHUMEHATh HU3YYCHHBIC IIOHATHS B IIPOLECCE IIOMCKA PEIIEHUs
MaTeMaTH4ecku CGHOPMYIUPOBAHHON MTPOOJIEMBbI, MOJEIUPOBAaTh pPEajbHbIC
CUTyallUl Ha A3bIKE TE€OMETPHUH, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHIATHH U TEOpeM, ammnapara aiareopbl; pemarh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BEIMUMH.

OnepupoBaTh MNOHATUAMM: LWIMHAPUYECKAs MOBEPXHOCTh, O00pa3ylolue
UUJTUHIPUYECKOM  MOBEPXHOCTH;  IIWIMHAP,  KOHUYECKAass  IOBEPXHOCTD,
oOpa3yroniue KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruyecKasi HOBEPXHOCTb.
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Pacno3naBath Tena BpaieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYYEHHS TEJI BPAL[CHUS.

KnaccudunmpoBats B3auMHOE pacmnoiioxkeHue chepbl U IIOCKOCTH.

OmnepupoBaTh MOHITHIMH: IIAPOBOI CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBaHME IIAPOBOTO CIIOS, BBHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbraucnsate 00BEMBI W IJIOHNIAAM  TIOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUYECKUX TEJ C IPUMEHEHUEM (OPMYIL.

OmneprpoBaTh MOHATUSIMHU: MHOTOTPAaHHUK, BIIMCAHHBIN B CPEpy U OITUCAHHBIN
okoJi0 chepsr; chepa, BIHCaHHAS B MHOTOTPAHHUK WJIA TEJIOBPAIICHUS.

BbIUHCASATE COOTHOMICHHS MEXKAY IUIOMIAJSMH MOBEPXHOCTEH M 00BEMaMU
IIOJOOHBIX TEI.

N300pakath m3ydaemble (QUTyphl OT PYKH H C NPUMEHEHHEM TPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) TIIOCKHE YEPTEkKHU M3 PUCYHKOB IMPOCTHIX 00 bEMHBIX
duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEIl BpaIlCHUSI.

W3Bnekarb, WHTEPIPETHPOBATH W MPEOOPa3oBHIBATH HHMOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYypaX, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B MPOCTPAHCTBE.

BbInoHATS  JENCTBUSA  CIOXKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATH, KAKUMH CBOMCTBAMU OHH 00J1aJ1al0T.

[TpumeHsTH IpaBUIIO NapaluIeNienuIe a.

OnepupoBaTh MOHATHIMU: JIEKAPTOBBI KOOPJIMHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOd MEXAY
BEKTOpaMHU, CKaJIIPHOE MIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOpOB U MPOU3BEIACHUE BEKTOpPA HA YHCIIO, YTOJ MEXIY
BEKTOpPaMH, CKaJsipHOE MPOU3BEJIEHUE, PACKIAJbIBaTh BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOW CUCTEME KOOPAUHAT.

[TpumeHATh reomMeTpuueckre GakThl A PEIICHUs CTEPEOMETPUUECKUX 3a/1aY,
MPEINOJIAaraloIuX HECKOIBKO IaroB PeUIeHHs], €CIIH YCIOBHSI IPUMEHEHUS 3aJaHbl
B IBHOU (hopme.

Pemarp mpocreiimne reoMeTpuuecKkue 3aladd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarts 3amaum Ha J0Ka3aTEIBCTBO MATEMATHYECKUX OTHOIICHWA U
HAXO0XJCHUE TEOMETPUICCKUX BEJIUYHMH 10 00pa3iiaM WIH aJITOPUTMaM, IIPUMEHSISI
M3BECTHBIC METO/IbI IPH PEIICHUH CTAHIAPTHBIX MAaTEMATHICCKUX 3a]1ad.
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[IprBoAMTE TpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE U
KW3HU, PACIIO3HABATH MNPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYYEHHBIC 3HAHUSA Ha TMPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUM W TMPUMEHATh HW3YyUYCHHBIE TOHATHS B TIPOLECCE MOUCKA PEIICHUS
MareMaTu4ecku CchOpMYJIHMPOBAHHOW TPOOJEeMbl, MOJECIUPOBATh pealbHbIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MCCIEI0BATh TIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MMOHATHH U TEOpEM, ammnapara aareOpsl; pemaTh
MPAKTUUYECKUE 3a]]a4H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYMH.

BeposATHOCTH U CTATHCTUKA

YutaTh U CTPOUTH TAOIUIIBI U TUATPAMMEBI.

OnepupoBaTh  TOHSATUAMHU:  CpelHee  apudmeTuyeckoe, MeJIhaHa,
HauOoJbIliee, HAMMEHbIIIee 3HAYEHNEe, pa3MaxX MacCUBa YUCIOBBIX JIAaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYaHBIM SKCIEPUMEHT (OMBIT) M CiydailHOE
coOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ]) CIYYaWHOTO OIIBITa;
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMH CIyYalHBIMH COOBITUSIMH,
HaxXOJIUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUA B HW3YYCHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxoauth 1 GopmMynupoBaTh COOBITHS : IEpECEUEHNE U 00BETUHEHNUE JJAHHBIX
COOBITHI, COOBITHE, TPOTUBOIOJIOKHOE [AHHOMY COOBITHUIO; TOJH30BATHCS
auarpaMMamu Jitiepa u GopMyIon CI0KEHUS BEPOSTHOCTEN MpU pelieHu  3a/ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsI BEPOATHOCTh, HE3aBUCHUMbBIE COOBITHS;
HaxXOJUTh BEPOSATHOCTU C IOMOIIBIO IpPaBUiIa YMHOXKEHHUs, C IOMOIIBIO JIepeBa
CJIy4ailHOTO OIIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIICHUH 3a/1a4.

OnepupoBaTh MNOHSATUSMH: HCIBITAHWE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAHUM, yCleX W HeyJada; HaXOAUTh BEPOSTHOCTH COOBITUH B CEpHUH
HE3aBHCHMBIX MCIIBITAHUHN IO IEPBOTO yCIeXa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CepUHU UCTBITaHUN bepHyin.

OnepupoBaTh  MOHATUSIMHU:  CiIydailHasi  BEJIMYMHA,  pacCOpeliesICHHE
BEPOATHOCTEU, TUarpaMMa pacipeacacHusl.

CpaBHUBaTh  BEpPOSITHOCTHM  3HAYEHUH  CIy4YallHOM  BEJIMYMHBI MO
paclpeeNIEHUIO WK C ITIOMOLIBIO TUArPaMM.

OnepupoBaTh MOHATHEM MATEMATUUYECKOTO OKUAAHUS; TPUBOJAUTH IPUMEPHI,
KaK MPHUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYalHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OKUIAHUE 110 TAHHOMY PaCIpPEICICHHUIO.

Nmers mpencrtaBieHwe O 3aKOHE OOJBIIMX YHCEIL.

NwmeTp nipesicTaBiaeHne 0 HOPMaJIbHOM PacCIpeICIICHUU.

18



10

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

KRJIacc
Ne HaumenoBanne Bcero wacos N3 Hux
/1 TeM/pa3aeiion (aym./cam.) KOHTPOJIBHBIX
L [ToBTOpeHne MaTepuaia 3a Kypc OCHOBHOTO 10 (812) L
o0m1ero o0pa3oBaHUs
2. | JleficTBUTENBHBIC YHCIIA 10 (8/2) -
3. | CrenenHas pyHKIHS 10 (8/2) 1
4. | Iloka3zarenbHas QYHKITUS 10 (8/2) 1
5. | Jlorapupmudeckast GyHKITUS 12 (9/3) 1
6. | Tpuronomerpuueckue GopMybl 17 (12/5) 1
7. | TpuroHOMeTpHUYECKUE YPABHEHUS 12 (9/3) 1
8 BBenenne. AKCHOMBI CTEPEOMETPUU U UX 4(212) ]
CIIC/ICTBHSI
9. | IMapamieapbHOCTh MPAMBIX U IJIOCKOCTEH 15 (12/3) 1
10. | ITepneHAUKYAAPHOCTD MPSIMBIX M IJIOCKOCTEH 18 (13/5) 1
" MHOTrOrpaHHHKH 12(9/3)
[TpomexyTo4uHas aTTecTanus 1
12. | IToBTropenue Kypca maremaruku 10 Kiacca 6 (4/2) -
HUTOI'O: | 136 (102/34) 8/1
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11

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

KRJIacc

No HaumenoBanne Bcero wacos N3 Hux

/T TeM/pa3aenion (aym./cam.) KOHTPOJIBHBIX

1. | IloBTopenue kypca marematuku 10 Kiacca 8 (6/2) 1

2 | TpuronoMeTpuuecKre GyHKIIUU 13(10/3) 1

3. | [IponsBoaHas 1 ee TeOMETPUIECKUN CMBICIT 14 (11/3)

. [MpumeHeHre POU3BOIHON K HCCIICTIOBAHUIO 10 (713) L
byHKINNA

5. | Unrerpan 9 (6/3) 1

6. | KomOunraropuka 7(5/2) -

7. | DieMeHThI TEOPUH BEPOSITHOCTEH 8 (6/2) -

8. | Cratucruka 6(4/2) 1

9. | BekTophl B MPOCTPAHCTBE 5(3/2) -

10. | MeTox KOOPAUHAT B MPOCTPAHCTBE. JIBIKCHMSI 14 (11/3) 1

11. | Humuagp. Konyce. [lap 10 (7/3) -

12. | O6BeMBI T 16(12/4) 1
[ToBTOpeHne Matepuana 3a Kype CpEIHEro

13. 06merz O6paSOBaHI/]iI : ' 16 (1472)
ITpomexyTo4Hasi aTTecTalus 1

HUTOI'O: | 136 (102/34) 7/1
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HHOYPOYHOE IIVIAHUPOBAHUEIIJIAHUPOBAHHUE

11 kaace
Ne Jlata npoBeaeHust
] T
w/n eMa ypoka 11A/11B
IToBTOpPEHME
[ToBTOpenue temsl «/leicTBuTENbHBIE yucna». IlpakTudeckoe 04.09/04.09
L 3aHsTHE N0 (PUHAHCOBOW I'PaMOTHOCTH «BHIbI 1€MO3UTOBY
2. [ToBTOopenue Tembl «CreneHHas QyHKIMSI» 06.09/05.09
3. [ToBTOopenue temsl «Jlorapudpmuueckas GyHKIMD) cam.
4. [ToBTopenue temsl «IlokazarenbHast QyHKIUA» 07.09//06.09
S. [ToBTOpenue templ «TpuronHomerpuueckue GopMyIIbI» 11.09/11.09
6. [ToBTOpenue tembl « TpuroHomMeTpuyeckue ypaBHEHU». cam.
[ToBTOopenue tembl «llapamienbHOCTh MPSAMBIX M IMJIOCKOCTEH. 13.09/12.09
7. [TepieHAMKYASIPHOCTD MPSIMBIX U TIOCKOCTEN»
[ToBTOpenune Tembl «MHOTOrpaHHUKHU. BEKTOpbI B MPOCTPAHCTBEY.
8. Pemenne 3amau no ¢uHaHCOBOM TpaMoTHOCTH «Pacder pazmepoB 14.09/13.09
BBIILJIAT IO PA3JIMYHBIM BUIAM KPEIUTOB)
Tpuronomerpuyeckue PyHKUMH
Ob6nacte ompeaeneHuss u  o0JacTb 3HAYEHWM, YETHOCTD,
9. . 18.09/18.09
HEYETHOCTh, IEPUOJUUYHOCTh TPUTOHOMETPUUECKUX (DYHKIUI
10 Ob6nacte ompeneneHuss u  o0JacTb 3HAYCHWM, YETHOCTD, 20.09/19.09
" | HEYETHOCTBH, TIEPHOJMYHOCTH TPUTOHOMETPUYECKUX ()YHKITHIA
11 CroiicTBa GyHKINU Y=COS X U ee rpaduk 21.09/20.09
12 CpoiicTBa GyHKINU Y=COS X U ee rpaduk cam.
13 CaoiictBa (hyHKIHH Y = SiN X U ee rpaduK 25.09/25.09
14 CaoiicTBa yHKIMH Y = SiN X U ee rpaduk caM.
15 CaoiicTBa ¢pyHKIMH Y = 1g X U ee TpaduK. 27.09/26.09
16 [IpeobpazoBanue rpadukon 28.09/27.09
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17. | Ob6parHble TPUrOHOMETPUUIECKUE (DYHKIIUH C.p. 02.10/02.10
18. | Pemenue 3agau no reme «TpuroHomerpudeckue QyHKIUN 04.10/03.10
19. | Pemenue 3anau no teme «Tpuronomerpuueckue QyHKIUN cam.
20. | Pemenue 3agau no teme «Tpuronomerpuyeckue GyHKIUN» 05.10/04.10
) Konmponvnas  paboma no meme  «Tpuconomempuyeckue 09.10/09.10
L @yHKyUUY
BekTops! B ipocTpaHcTBe
[Tonstne Bektopa. PaBeHcTBo BekTOopoB. Cll0’KEHHE M BBIYUTAHUE
22. 11.10/10.10
BeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB
[Tonarne BekTopa. PaBeHCcTBO BekTOpOB. Cl10’KEHHE U BHIYUTAHUE cam
23. '
3 BeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB
YMHOXkeHne BekTopa Ha uyucio. KomiuianapHele BEKTOPBI.
24. | IlpaBuno mnepnenaukynsapa. PasnmoxkeHue BekTopa IO  Tpem 12.10/11.10
HEKOMIJIaHAPHBIM BEKTOPaM
YMHOXEeHHue BekTopa Ha uyuciao. KoMIulaHapHble BEKTOPBI.
o5 | IlpaBuio neprneHaukynspa. PasnodkeHue BeKTOpa MO TPEM caMm.
HEKOMIJIaHAPHBIM BEKTOPaM
26 Pemenne 3amau o reme «BeKTOphI B IPOCTPAHCTBEY. 16.10/16.10
IIpou3BoaHasi U ee reOMeTPUYECKHH CMBICJI
27. | lpomssonmas 18.10/17.10
2g8. | lIponsBoanast 19.10/18.10
29. [IpousBoHas cTeneHHo QyHKIUN 23.10/23.10
30. [IpousBoHas cTeneHHo QyHKIUN 25.10/24.10
31 | llpaBuna nuddepennuposanus 26.10/25.10
32. | IlpaBuna muddepenunpoBanus 06.11/06.11
33. | IlpaBuna quddepenumpoBanus cam.
34 [Ipon3BoiHBIE HEKOTOPBIX AIEMEHTAPHBIX (QYHKIUH 08.11/07.11
35 [Ipon3BoiHBIE HEKOTOPBIX AIEMEHTAPHBIX (QYHKIUH cam.
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36. | I'eomeTpuyecknii CMbICI NPOU3BOJIHOM C.p 09.11/08.11
37. | I'eomeTpuyecknii CMbICI IPOU3BOAHOMN cam.
38. | I'eomeTpuyecknii CMbICI IPOU3BOAHOMN 13.11/13.11
39. | 'eomeTpruueckuii CMBICI IPOU3BOIHOMN 15.11/14.11
40 | Koumponvnas paboma no meme «IIpousgoonasy 16.11/15.11
Meton koopaMHAT B IpocTpaHcTBe. [ BHKeHUs
41. | llpsamoyrosbHas cucteMa KOOpJAUHAT B IPOCTPAHCTBE 20.11/20.11
. Koopaunats! Bektopa. CBsi3b MEXy KOOpAMHATaAMU BEKTOpa U 22 11/21.11
KOOpJIMHATaMH TOYEK
Koopnunatsl BekTopa. CBs3b MEXIYy KOOpPAMHATAMU BEKTOpA U
43. KOOpJIMHATaMH TOUEK 23.11/22.11
44. | Ipocreiimme 3aga4 B KOOpAMHATAX 27.11/21.11
45. | [Ipocreniime 3a1a4u B KOOpAMHATAX 29.11/28.11
46. | Ilpocreiimme 3a5a4n B KOOpAMHATAX cam.
47. | Yrounmexny Bekropamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB 30.11/29.11
48. | Yroun mexay Bekropamu. CKalspHOE IPOU3BEICHHE BEKTOPOB CaM.
49, | Bpruuciienue yrios Mex iy nNpsAMbIMA U IIOCKOCTSAMU 04.12/04.12
5o, | BbIYMCIEHHE YIIIOB MEK/Y NPSIMBIMHU U TIIOCKOCTSMH CaM.
51. | YpaBHEHHE IJIOCKOCTH. PaccTosHue OT TOYKHU JI0 IIIOCKOCTH 06.12/05.12
HentpanbHas cummerpusi. OceBas cUMMeETpUs. 3epKalibHAs 07.12/06.12
52. cumMmerpus. [lapannensHeiili nepenoc  C.p.
- LlenTpanpHas cCUMMETpHS. 9ceBaﬂ CUMMeETpUs. 3epKallbHas 11.12/11.12
cummertpus. [lapamnensHslii nepeHoc
Koumponvnas paboma no meme «Bexmopvl. Memoo koopounam & 13.12/12.12
54. npocmparncmee. Jlgudicenus»
IIpuMeHeHne NPOM3BOAHOM K HCC/IeI0BaAHUIO (hyHKIMIT
55. | Bo3pacranue u yObiBaHuEe QYHKIUU 14.12/13.12
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caM.

56. | Bo3pacranue u yObiBaHue QyHKIUU
57. | OKCTpeMyMbl QYHKLHH C.p. 18.12/18.12
58. | [IpumeHnenue mpou3BOAHOM K MOCTPOCHUIO TPaUKOB QYyHKITUN 20.12/19.12
59. | IIpumeHeHue npou3BoIHON K MOCTPOCHUIO IPaPUKOB PYHKLUN 21.12/20.12
60. | IIpuMeHeHue npous3BoIHON K MOCTPOCHUIO IPAPUKOB PYHKLUN cam.
61. | Haubonpiee u HanMeHblIIee 3HaUCHUE QYHKIIUH. 25.12/25.12
62. | HauGonbiiee u HanMeHblIiee 3HaUCHUE QYHKIIUH. caM.
63. | Beimyknocts rpaduka GpyHkui, Touky nepernda 27.12/26.12
64. | Koumponvnasa paboma no meme «lIpumenenue npouzeoono» 28.12/21.12
Huaunap. Konye. Hlap
65. [Tonstue numuuapa. [nomans NOBEPXHOCTH WIMHAPA caMm.
66. [Tonsitue konyca. [1nomaas NOBEPXHOCTH HUIUHIPA cam.
IMonstre uunuuapa. Ilonarue konyca. Ilnomans IOBEPXHOCTH 10.01/09.01
67. KOHYyca.
IMonstre uununapa. Ilonarue konyca. Ilnomans MOBEPXHOCTH 11.01/10.01
68. KOHYycCa C.p.
69. | llousTue konyca. [Lnommaas NoBepXHOCTH KOHYCA. caM.
70. | YCeUYCHHBIIl KOHYC 15.01/15.01
Cdepa u map. YpaBuenue chepsl. B3anmnoe pacnosioxkeHue
1. cdeps! u mockoctu. KacatenbHas MI0CcKoCTh K cdepe 17.01/16.01
Cdepa u map. YpaBHenue cdepsl. BzaumHoe pacrnosioxkeHue 18.01/17.01
2. cdeps! u mockoctu. KacarenpHas miocKocTh K cdepe.
73. | IMnowans cdepbl 22.01/22.01
74, | Tlnomane chepsi 24.01/23.01
Hurerpan
75. | llepBooOpasuas 25.01/24.01
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29.01/29.01

76. | [lpaBuiia HaxoXkaeHUs IEPBOOOPA3HBIX
77. | llpaBuna HaxosxaeHus 1epBOOOPa3HBIX caM.
78. [lnomaae KpUBOJIMHENHOM Tpane€UU U MHTETPal 31.01/30.01
79. [lomaae KpUBOJIMHEHHOM TPANlCeIMK Y UHTETpal caMm.
g0. | Bpruucnenne uHTerpanos C.p. 01.02/31.01
81. | Beruncienue miomanei ¢ moMoIIb0 HHTErpajIos 05.02/05.02
[IpuMeHeHne MpON3BOIHON U MHTETPAJIA K PEILICHUIO CaM.
82. MPAKTUIECKHUX 33724
[IprMeHeHne MPOU3BOJHON U UHTErpAJIa K PEILICHUIO
83. MIPAKTUIECKHX 3a7a4 07.02/06.02
O0BeMbl TeJ
84. | Ionsrue oobema. OOBEM MPSIMOYTOJILHOTO MapaIesenuIe/a. 08.02/07.02
85. | [Tousarue o6bema. OOBEM MPSIMOYTOJIBHOTO MapasuIeIenueia cam.
86. | IloHsatue o6bema. OOBEM MPSIMOYTOJIBHOTO MapalIe/IeuIea cam.
87. | O6wvem mpsimoii pu3mbl. OObEM ITUITHHAPA 12.02/12.02
88. | O6wem mpsimoii mpu3mbl. OObEM IUITHHAPA 14.02/13.02
89 Beruncienue 00bEMOB TeN € NOMOIIBI  OMPEACICHHOTO 15.02/14.02
" | uarerpana. O0beM HAKIOHHOM IIPU3MBI
90 Brruncienue 00bEMOB TeI C  TNOMOIIBI  ONPEACICHHOTO 19.02/19.02
" | naTerpana. O0beM HAKIIOHHOM IIPU3MBI
91 Borunicnenue 00BEMOB Tel € TOMOIIBIO  OMPEIENIEHHOTO cam.
" | uarerpana. O6beM HAKJIOHHON IPU3MBI
92. | OObeM mUpaMuIBl B KOHYCA 21.02/20.02
93. | OO6beM mUpaMKIBI B KOHYCA 22.0221.02
94. | OObem mIapa u ero yacrei 26.02/26.02
95. | OObem mIapa u ero yacrei 28.02127.02
96. | OObeMm mIapa u ero yacrei cam.
97. | Inomazae chepst C.p. 29.02/28.02
98. | Inomaapb chepbr 04.03/04.03
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99. | Koumponvnas paboma no meme «Tena spawenus. Obvemvr meny 06.03/05.03
KomOnnaropuka
100. | TTpaBut0 IPOU3BEACHUSI 07.03/06.03
101. | TTepecranoBku. Pazmemnienust 11.03/11.03
102. | IepecranoBku. Pa3smerenwst cam.
103. | TTepecranoBku. Pa3zmemnieHust 13.03/12.03
104. | Coueranus u X CBOMCTBA 14.03/13.03
105. | Coueranus u ux CBO¥CTBA cam.
106. | bunom Heroton 18.03/18.03
DJIeMeHThI TEOPUHU BEPOSITHOCTEI
107. | CoObITus 20.03/19.03
108. | Kombunamuu coobiTrit. [IpOTHBOIMOIOKHOE COOBITHE 21.03/20.03
109. | Kombunamuu coobiTrii. [IpOTHBOIMOIOKHOE COOBITHE cam.
110. | BeposaTHOCTH COOBITHS 01.04/01.04
111. | BeposTHOCTH COOBITHS cam.
112. | Cnoxenune BeposTHOCTEIH 03.04/02.04
113. | He3aBucuMbIe COOBITHS. YMHOKEHHUE BEPOSITHOCTEH 04.04/03.04
114. | Cratuctudeckasi BEpOSITHOCTh 08.04/08.04
Crarucruka

115, | CryuaiiHbie BenuunHBbI 10.04/09.04
116. | CryuaiiHbie BenuunHBbI caM.
117. HCHTpaJ'ILHLIe TCHACHIUHN C. p. 1104/1004
118. IleHTpanbHbIC TEHICHLIUN cam.

Mepsl  pazbpoca. IlpakTHyeckoe 3aHATHE 1O (HHAHCOBOM
119. IrpaMOTHOCTH «B0O3MOKHOCTH IIEHCHOHHOTO HAKOTIIICHHUS 15.04/15.04

Konmponvnasa paboma no meme «Kombunamopuxa. Snemenmul 17.04/16.04
120. ' '

meopuu eepOﬂmHocmeﬁ. Cmamucmuxay
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IloBTOpEeHUe MaTepuasa 3a Kypc cpeHero oo0mero oopa3oBaHus

[loBTopenue Tembl «Ctenennas ¢ynkuusa. [lokazarenbHas

121. | pynkums. Jlorapupmuueckas ¢yHKipss. TpUTOHOMETPHYCCKHE 18.04/17.04
byHKIA
[MoBTopenne Tembl «Ctemennas ¢ynkuusa. [lokazarenpHas
122. | pynkums. Jlorapupmuueckas ¢yHKips. TpUTOHOMETPHYESCKHE cam.
byHKIA
123. [ToBToperne Tembl «PelieHne reoMeTpuyYecKux 3aiad 1o 22 04/22.04
TUTAHUMETPH D
124. [ToBTOpEeHUE TEMBI «vPemeHI/Ie MMOKAa3aTEIbHBIX 51 24.04/23.04
norapu(pMUYECKUX YPaBHEHUH 1 HEPABEHCTBY
125 [ToBTOpEeHue TEMBI «Pemenne MOKAa3aTEIbHBIX 51 cam.
" | morapu()MUYECKUX YPaBHEHUI U HEPABCHCTBY
. 25.04/24.04
126. | TToBTOopenue Tembl «PelieHre TPUrOHOMETPUIECKUX YPABHEHU D
197, HOBTopeHI{e tembl  «[IpeoOpazoBaHne TPUTOHOMETPUUECKHX 26.04/26.04
BBIpKCHUI
128 [ToBTopenue tembr «IIpeoOpazoBaHme BBIPAXKEHUH CONEpIKAIINX 02.05/06.05
" | KOpHH, CTENIEHI
129. HOBTopeHI{e tembl  «[IpeoOpa3oBanue  sorapuMUYECKUX 06.05/07.05
BBIPAKCHUIN C.p.
IToBropenne  tembr  «lIpeoOpa3zoBanme  jgorapuMUUYECKUX
130. | Bepaxenuii» 08.05/08.05
[IpomexxkyTouyHas arrecranus
131. | TloBTOpenwue Tembl «IIpou3BOIHAS U €€ TPUMEHCHUEY 13.05/13.05
[ToBTOpenue Tembl «MHOrorpanHukm». [IpakTuueckoe 3aHsTue 1o
132. (uHaHCOBOM rpaMOTHOCTH «PuCKH B MHUpeE 1eHer» 15.05/14.05
133 [ToBTopenne Tembl «KomOmHaTOpuKa. JIEMEHTHI  TEOPUHU 16.05/15.05
" | BepostHOCTEH. CTaTHCTHKAY
134. | TloBropenwue Tembl «Tena Bpamenus. OObeMbI TEI» 20.05
135, [ToBTOpenue Tembl «MeToa KOOPAUHAT B MIPOCTPaHCTBE. BEKTOPBHI. 99 05/21.05
JIBHOKECHUS
136 | IToBropenue kypca matematuku 10-11 kimacca 23.05/22.05
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YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» MaremaTuka: anredpa U Hagasa MaTeMaTHYECKOTO aHaIn3a, TeoMeTpus. Anredpa 1 Hadaia
Martematndeckoro ananmm3a, 10-11 kimaccel/ Amumos 1L A., Komsrua FO.M., TkaueBa M.B. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue;

» MaremaTuka: anreOpa U Hadajga MaTeMaTHIecKOTo aHanm3a, reomerpus. ['eomerpus, 10-11
knaccel/ AtanacsiH JI.C., byryzoB B.®., Kagomues C.b. u apyrue, AKiimonepHoe 0011ecTBO

«3parenbcTBO «IIpocBemeHuE»».

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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