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[NOACHUTEJIBHA S 3AITMCKA
Pabouas mporpamma mpenmera «MaremaTHka: anreOpa W Hayajga MaTeMaTHYeCKOro aHallM3a, reoMmerpus» (0a30BbI ypOBEHB) 00sS3aTEIbHON
npeaMeTHoi obnactu «Maremarrka u nHGOpPMAaTUKa» AJIsl CpeHero odiiero oopazoBaHus pa3padboTaHa Ha OCHOBE:
deaepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIBHOTO CTaHAapTa cpeaHero odOmero obpasomanusi (IIpwkaz MunECcTepcTBa 00pa3oBaHUS W HAYKU
Poccuiickoit @enepannu ot 17.05. 2012 r. Ne 413 «O0 yTBepxkaeHuu (heaepaibHOro ToCy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHaapTa CPEAHET0 OOIIEeTOo
obpazoBanus» (B pea. [Ipuka3zos Munucrepcrsa oopasoBanus 1 Hayku PD ot 29.12.2014 r. Ne 1645, ot 31.12.2015 r. Ne 1578, o1 29.06.2017 r. Ne 613);
OCHOBHOI1 00pa3oBaTeIbHON mporpaMMel cpennero obmiero oopazosanust MKOY COII cena byiickoro.
Pabouas mporpamma npeaycMaTpuBaeT UCIOJIb30BaHNE YYCOHUKOB
1. AunreOpa u Hayana matemarudeckoro ananusa. 10— 11 ximaccel (6a30BbIi ypoBeHb): yUeOHHUK I 0011e00pa30BaTebHbIX opranu3ammid A. I'.
Mopakosuy, I1. B. Cemenos. M.: 2020
2. Teomerpus 10-11 knaccel. YueOHUK /1 00111€00pa3oBaTenbHbIX opranu3anuii (6a3zossiil ypoBens) JI.C. Aranacsu, B.®. bytysos, C.b.
Kagomunes u np. M:2019
Ha n3yuenue matematuku B 10-11 xnaccax otBoautcs: 5 4 B Heaento, 170 yacoB B roj Ha 6a30BOM ypoBHe B KakaoM kiacce. Kypc matemaruku 10-11
JENUTCS Ha 2 pa3fena: anredpa ¥ Hadajda MaTeMaTHYeCKOTO aHanu3a U reomeTpus. Pasgen «anrebpa m Hayala MaTeMaTHYECKOTO aHaIu3a» -3 Yaca B
HeJsleno Ha 6a30BOM ypOBHE, TeOMETpUs 2 4aca B HEJeNt0 Ha 0a30BOM YPOBHE.

2. IInanupyemsle pe3yabTaThl ocBoeHus OOII (iM4HOCTHBIC, MeTanpeIMeTHbIe H IPeIMETHbIC) HA YPOBHE CPEAHEro oo1ero
o0Opa3oBanus no npeamery «MaremaTuka: ajaredpa 1 Ha4aja MaTeMaTHYeCKOI0 aHAJIN3a, FeOMeTpHsD)
JINYHOCTHBIE pe3yabTaThI:

e OpuCHTaUUA 06yqa}01u1/1xcs[ Ha peajin3aliuio MO3UTHUBHBIX )KU3HCHHBIX IEPCIICKTUB, HHUIIUATUBHOCTL, KPCATUBHOCTb, TOTOBHOCTL U CIIOCOOHOCTD K
JMYHOCTHOMY CaMOOTIPEIEICHHUIO, CIIOCOOHOCTh CTAaBUTh LIEJIU U CTPOUTH KU3HEHHBIE [IaHBI;

e TOTOBHOCTb U CIIOCOOHOCTH O0YUAIOIIMXCS K CaMOPa3BUTHIO U CAMOBOCIIUTAHHIO B COOTBETCTBUU C OOIIEUEIOBEUECKUMU IIEGHHOCTSAMH U UeaIaMu
Ipa)XAaHCKOr0 OOIIECTBa;

e HPAaBCTBEHHOE CO3HAHHE M TIOBEJEHHE HA OCHOBE YCBOCHHsS OOIIEUYESIOBEYECKHX IIEHHOCTEH, TOJEPAaHTHOIO CO3HAaHHWsS W TIOBEACHUS B
MMOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH Auainor ¢ ApyruMu JrOJAbMH, JOCTUTaTh B HEM B3aWMMOIIOHUMAaHHA, HAXOOHUTH 06HII/IG
LIEJIM U COTPYIHUYATD JUI UX TOCTHIKEHUS;

e TMPUHATHE TYMAHHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBKUTEIBHOE U JOOpOXKenaTelbHOE OTHOILIEHHE K JAPYroMy 4YeJOBeKy, ero MHEHHIO,
MHUPOBO33PEHUIO;




pa3BUTHE KOMIIETEHIMH COTPYAHHYECTBA CO CBEPCTHHKAMHM, IETHMH MIIAJILIETO BO3pacTa, B3pOCIBIMH B 00pa3oBaTelIbHOH, OOLIECTBEHHO
I0JIE3HOM, y4eOHO-MCCIe10BaTeNbCKOM, IPOEKTHON U IPYTUX BUJIAX JAESATEIbHOCTH.

MHUPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKH, 3HAUMMOCTH HAyKHM, TOTOBHOCTb K Hay4HO-TEXHUYECKOMY
TBOPYECTBY, BIIQJICHHE JIOCTOBEPHOW WHQOpPMAIMEH O TMEPEeIOBBIX JOCTHKCHHUSIX M OTKPBITUSAX MHUPOBOH W OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HaHUAX 00 yCcTpoiicTBEe MUpa 1 OOLIECTBA;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOPa30BaHUIO, HA INMPOTSHKCHUU BCEH JKU3HM; CO3HATEIBbHOE OTHOIICHUE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIHOW MPOodecCHOHAIBHON U 00IECTBEHHOM 1€ TEIbHOCTH;

0CO3HaHHBII BBIOOP OyAyIell npodeccuu Kak MyTh U CIOCO0 pealn3aluu cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB;

TOTOBHOCTh OOyYaromuxcs K TPYA0BOH MpodeccnoHAbHON JNesSTeIbHOCTH KaK K BO3MOXKHOCTH yYacTHS B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
roCyJJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPO0OJIEM;

HOTPeOHOCTh TPYAMUTHCS, yBaKEHHE K TPYLy M JIOASIM TpyJa, TPYAOBBIM JIOCTHKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOIICHHUEC K pa3HBIM BHJIaM TPYHOBOﬁ ACATCIIbHOCTH,

TOTOBHOCTb K CaMOOOCITy’>KMBaHUIO, BKIIIOUasi 00y4eHUE U BBINOJIHEHUE JOMAIIHUX 003aHHOCTEH.

bu3nueckoe, 3MOIMOHAILHO-IICUXOJIOTHUECKOE, COILIMAIbHOE OJIaronoayyre o0yJaromuxcs B )KU3HU 00pa30BaTeIbHOM OpraHu3aliuy, OLIyIIeHNe
JIeTbMH 0€30IIaCHOCTH U IICUXOJIOTHYECKOT0 KoMpopTa, HHPOpMannoHHOH 0€301acHOCTH.

2.2. MeTanpeaMeTHbIE Pe3yJIbTAThI

MeranpeameTHbIe pe3yabTaThl OCBOEHHS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl MPeACTABJIEHbI TPeMsl TPYNIAMI YHHBEPCAJIbHBIX YUeOHBIX
aercreui (YY):

1. PeryasTuBHbIEe yHMBepcaabHble y4eOHbIe AeiicTBUS

BbINYCKHUK HAYYUTCS:

CaMOCTOATCIIBHO ONPEACIIATE LUCIIHU, 3a/1aBATh MapaMETPhl U KPUTCPUH, IO KOTOPBIM MOKHO OIIPCACINTD, YTO LHEJIIb JOCTUTHYTA,

OLIEHUBATh BO3MOXKHBIE IMOCIE/ICTBHUS JOCTH)KEHHUS MOCTABICHHOW IIETN B JAEATENbHOCTH, COOCTBEHHOM XM3HH U KU3HU OKPYKAIOIIMX JIIOJACH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKHU U MOPAJIH;

CTaBUTH U (POPMYJIHMPOBATH COOCTBEHHBIC 3a7a491 B 00Pa30BATEIHHON NEATETLHOCTH U )KM3HEHHBIX CUTYAIUAX;

OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMs U IpyTrue HeMaTepuallbHbIe pecypchbl, HEOOXOIUMBIE JUIsl JOCTHXKEHUS TIOCTaBICHHOH 11eH;
BBIOMPATH MyTh JOCTHKEHUS 1IEJIH, TUIAHUPOBATh PELICHHE TOCTaBIEHHBIX 3a/a4, ONTUMHU3HPYs MaTepHallbHbIE U HEMaTepHalbHbIe 3aTPaThl;
OpraHu30BbIBATh 3((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOJUMBIX JIJIsl JOCTHXKEHUS [TOCTABJIEHHOM LIEJH;

COIOCTaBJISITh MOJYYEHHBIH PEe3yJIbTaT AEATEIBHOCTH C OCTABIEHHON 3apaHee LENbIO.

2.2.2 ITo3HaBaTeJbHbIC YHHBEPCAJIbHbIC YUeOHbIe AeiicTBUS

BbInyCKHUK HAy4YUTCH:




e HCKaTh U HAXOJAUTh OOOOIIECHHBIE CITOCOOBI pEIIeHHs 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BepHYThIH HH(POPMALMOHHBINA MOUCK U CTABUTH HA €ro
OCHOBE HOBbIE (yueOHbIE U II03HABATEIIbHBIC) 3a/1a4H;

e KPUTHYECKM OLIEHUBaTb M MHTEPIPETUPOBaTh HHPOPMALMIO C Pa3HbIX MO3MLMUI, pacno3HaBaTh M (UKCUPOBATh IPOTUBOPEUMsS B
UH(POPMALMOHHBIX HCTOYHHKAX;

e HCIIOJIB30BATh PA3JIMYHBIE MOACIBHO-CXEMAaTUYECKHUE CPEICTBA Ui IPEICTABICHMS CYLIECTBEHHBIX CBA3EH U OTHOLIEHUI, a TAKXKE IPOTUBOPEUHH,
BBISIBJICHHBIX B MH(OPMALIMOHHBIX UCTOUHUKAX;

e HaxoIuTh M NPUBOAUTH KPUTUYECKUE apryMEHTbl B OTHOIIEHUU JCHCTBUM M CYXAEHUH Jpyroro; CHOKOMHO U Pa3syMHO OTHOCHUTBCS K
KPUTUYECKMM 3aMEYaHUsM B OTHOIIEHUH COOCTBEHHOI'O CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;

e BBIXOJIUTH 32 PaMKH Y4eOHOTO TpEeAMETa M OCYIIECTBIISTH IIEICHANPABICHHBIM MOWCK BO3MOXHOCTEW JJIS IIUPOKOTO TEepeHoca CPENCTB U
croco0oB JeicTBus;

e BBICTPAWBaTh HHAMBUIYAIbHYI0 OOpPa30BaTENbHYIO TPAEKTOPUIO, YUYUTHIBAs OrPAaHUYEHHs CO CTOPOHBI APYTUX YYAaCTHUKOB U PECYypCHBIE
OTrpaHUYEHUS;

e MEHATH U YJIEP/KUBATH Pa3HbIC NO3UIMH B I03HABATEILHON ACSITEIbHOCTH.

2.2.3 KoMmMyHHMKATHBHbIE YHUBEPCAJbHbIE Y4eOHbIE JeilcTBUS
BbInycKHUK HAyYHMTCS:

e OCYILECTBIISATH JIEJIOBYI0 KOMMYHHUKAIIUIO, KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCIBIMH (KaKk BHYTpPHU 0Opa30BaTeNbHONW OpraHU3allly, Tak U 3a ee
npejenaMu), NoI0MpaTh MapTHEPOB AJIs JEJIOBOM KOMMYHMKAIIMM HCXO/ U3 COOOpaK€HUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX
CUMIIATHH;

e IIPU OCYILECTBICHUM TPyNIoOBOW pabOThl OBITh KaKk PYKOBOJUTENEM, TaK M UYJIEHOM KOMaHAbl B DPa3HBIX pOJIAX (TeHepaTop WAeH, KpUTHK,
UCTIOJIHUTEIb, BBICTYNAIOIINMN, SKCIIEpT U T.1.);

e KOOPAMHHUPOBATH U BBIMOJIHATH padOTy B YCIOBHSIX peajibHOT0, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

e Pa3BEepHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM aJIeKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

e pacrno3HaBaTb KOH(IMKTOI€HHbIE CUTYyallud U MpeNoTBpaliaTh KOHQIMKTHI O UX aKTUBHOM (ha3bl, BBICTPAUBATh JIEJOBYIO0 U 00pa30BaTEIbHYIO
KOMMYHHKAIHIO, U30erasi TMYHOCTHBIX OLEHOYHBIX CYKICHHM.

2. 3. [IpenmeTtHblie pe3yabTarhbl. Ba3oBblil ypoBeHb
B cootBerctBun ¢ ®I'OC COO, npenmetHslie pe3yabTarsl ocBoeHUss OOII Ha 6a30BOM ypOBHE NMpeICTaBIECHbI ABYMS IpynnamMu: «BBITyCKHUK Hay4dUuTCs —
0a30BbIl YPOBEHBY, « BBITYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUThCS — 0a30BbIN ypoBeHb». Kak U B 0OCHOBHOM 00111eM 00pa30oBaHUU, TpyIa
pe3yIbTaTOB « BBIMYCKHUK HAYYMTCSD> IPECTABIsIET COOON pPe3ynbTaThl, TOCTHKEHNUE KOTOPBIX 00ECIICUNBACTCS YUUTENIEM B OTHOIIEHUH BCEX
oOyJaronuxcsi, BHIOpaBIUINX JaHHBINA YpoBeHb 00ydeHus. [ pynna pe3ynbraToB « BbIyCKHHK MOJIYYMT BO3MOKHOCTH HAYUHThCSD> 00€CriedrBaeTCst
y4uTeNIeM B OTHOIIEHUH YacTu HanboJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX 00yYaroIuXcs, BEIOPAaBIINX JaHHBIA YpoBeHb 00ydeHus. [Ipu koHTpose
KayecTBa 00pa30BaHUs Ipynna 3aJaHui, OpPUEHTUPOBAHHBIX HA OLICHKY JOCTHKEHHUS INIAHUPYEMBIX pe3yIbTaToB U3 0J10Ka « BBITyCKHUK MOTYyYUT
BO3MOXXHOCTb HayUUTHCS», MOKET BKJIIOUATHCS B MaTepHalibl 0J10Ka « BBIMTYCKHUK HAYYUTCS». DTO MO3BOJIUT MPEAOCTABUTH BO3MOXKHOCTD 00yUaI0IIIMCS




MIPOJICMOHCTPHUPOBATH OBJIA/ICHNE KAYECTBEHHO MHBIM YPOBHEM JIOCTH)KEHUH M BBISABIISATH JHHAMHUKY POCTA YMCICHHOCTH HAHOOJIEEe TIOIrOTOBIICHHBIX
oOyyJaronuxcs.

[pUHIHUNUATBHBIM OTJIMYHEM Pe3YJIbTATOB 0A30BOI0 YPOBHSA OT Pe3yJIbTATOB YIJIy0JEHHOT0 YPOBHS ABJISETCS UX lejieBas
HANPaBJEHHOCTb.

Pe3yabTaThl 62a30BOr0 YPOBHS OPHCHTUPOBAHBI HA OOIIYI0 (YHKIIMOHATBHYIO TPAMOTHOCTb, MIOTYYCHHE KOMIIETEHTHOCTEH JIJIsl TTOBCETHEBHOM
JKU3HU U OOIIEro pa3BUTHA. ITa rpynmna pe3yJbTaToB NMpPeanoJaraer:
— OHUMaHHUE TIPEIMETA, KIIFOUEBBIX BOMIPOCOB U OCHOBHBIX COCTABIISIONINX JIEMEHTOB U3y4aeMOi MPeMETHON 001acTH, 9TO 00SCIICYNBACTCS HE 32 CUET
3ay4MBaHUS ONPEICICHHUI U IIPABUII, @ IIOCPEICTBOM MOJICIUPOBAHHUS U IIOCTAHOBKHU MPOOJEMHBIX BOIPOCOB KYJIBTYPbI, XapaKTEPHBIX I JaHHOM
MpeAMETHOM 00J1acTH;
— YMEHHE peliaTh OCHOBHBIC IIPAKTHYCCKUE 331a4H, XapaKTePHbIC JJI UCIOJIb30BaHUA METOIOB M HHCTPYMEHTAPHUs JaHHOH MPEIMETHON 001acTH;
— OCO3HaHUE PaMOK U3y4aeMOU MPeAMETHON 00JIaCcTH, OTPAaHUICHHOCTH METO0B U MHCTPYMEHTOB, TUITMYHBIX CBSA3CH C HEKOTOPBHIMU JAPYyTUMU
00JIaCTSIMH 3HAHMSL.

Ilpeomemmuoie pesynomamel pazoena « Boinycknuk noayuum 603mMoxicHOCHb HAYUUMbCA» HE BBIHOCSITCS HA UTOTOBYIO aTTECTAIINIO, HO TIPU
3TOM BO3MOXHOCTb UX JOCTHIKCHHS JIOJDKHA OBITh IPEJIOCTABICHA KXKIOMY 00yUaroIeMycs.

IIpenmeTHbIe pe3yJIbTATHI.
MartemaTuka: ajirebpa u HaYaj1a MaTeMAaTHYeCKOIr0 aHAJIN3a, TeOMeTpHsl

ba3oBblii ypoBenb «IIpod/ieMHO-(pyHKIIMOHATBHBIE PEe3yJabTATBD)

I11. Boinycknuk noyuum 603moxncHocns
I. BeinyCKHUK Hay4YuTCSH
Hayuumoycs
Henn . s pazsumus mviuineHus, UCNONb306AHUS 6
JU1st KCTI0NIb30BaHMSI B TOBCEHEBHOM KU3HU U 00eCTIeUeHUs y
OCBOCHUSA NOBCEOHEBHOU JCU3HU U 0DeCcnedenUs 603MOICHOCMU
BO3MO>KHOCTH YCHEIIHOTO MPOAOIKEHNs 00pa30BaHus 110
npeamera VCREewH020 NPOOOINHCEHUsI 0OPA308AHUS NO
CIELHAIBLHOCTAM, HE CBA3aHHBIM C IIPUKIIAHBIM UCIIOJb30BaHUEM
CNeyuanbHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM
MaTE€MaTHKH
UCNONIL306AHUECM MATEMAMUKU
TpedoBanus Kk pesyabraTram
l11. Boinycknuk noayuum 603moxncnocmeo
Paszpnen I. BeinyCKHUK Hay4YUTCH
Hayuumoycs
1. . OnepupoBath Ha 6a30B0M ypoHe X oHsTHAMY: . Onepuposamv'? nonsmusmu: xoneunoe
DJIeMEeHTBI TEOPHH | KOHEYHOE MHOKECTBO, IEMEHT MHOKECTBA, IOAMHOXKECTBO, MHOJICECBO, 2NIEMEHN MHOICECMBA, NOOMHOICECTEO,
MHOKECTB H nepecedeHre U 00beAMHEHNE MHOKECTB, UHCIOBbIE MHOXKECTBA Ha nepeceuenue u 00vbeOUHeHUe MHOICECME, YUCTOBble
MaTeMAaTH4YeCKOM | KOOPAMHATHOU NPSIMOM, OTPE30K, HHTEPBAIL; MHOJICECEA HA KOOPOUHAMHOU NPAMOT, OMPe30K,
JIOTHKH . OIIEpUPOBATH Ha HA30BOM YPOBHE MOHITHSIMHU: UHMepPEa, NOIYUHMEPBAL, NPOMENCYMOK C bIKOIOMOU



https://nsportal.ru/shkola/matematika/library/2020/01/28/rabochaya-programma-matematika-10-11-klass-po-fgos#ftnt1
https://nsportal.ru/shkola/matematika/library/2020/01/28/rabochaya-programma-matematika-10-11-klass-po-fgos#ftnt2

YTBEPKACHHUE, OTPULIAHUE YTBEPKICHMSI, UICTUHHBIE U JIO)KHbBIE
YTBEPKACHUS, IPUUMHA, CIICACTBHE, YACTHBIN ciiydail o01Iero
YTBEPKACHUSI, KOHTPIIPUMED;

. HAXOIUTb IepeceueHue U 00beTUHEHHE IBYX
MHOXECTB, MPEICTABICHHBIX rpauyecKy Ha YUCIOBOW MPSIMOIA;

. CTPOUTH HA YUCJIOBOU MPSAMOM IOJIMHOKECTBO
YKCJI0OBOTO MHOXKECTBA, 33JaHHOE IIPOCTEHIINMHU yCIOBUSIMU;

. pacro3HaBaTh JOKHBIE YTBEPKACHUS, OIINOKU B
pacCy)AeHUSIX, B TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu uzyuenuu opyzux

npeomemos:

. UCII0JIb30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOMN
MPSMOM JIJI ONUCAHUS PEATbHBIX TPOLIECCOB U ABJICHUN;

. IIPOBOJIUTH JIOTUYECKHE PACCYKJICHUS B CUTYaLIUSIX

OBCEIHEBHON KU3HU

mouKoll, epaghuueckoe npedcmagieHue MHOICecmas Ha
KOOPOUHAMHOU NILOCKOCMIUL,

. oNnepupoBamb NOHAMUAMU: YMEEPAHCOEHUe,
ompuyanue ymeepicoeHust, UCMUHHbLE U JIONCHbLE
VMEepIHcOeHUsl, NPUYUHA, CTle0CmBuUe, YACMHbLL CYYall
00weco ymeepicoeHust, KOHMmpnpumep,

o npoeepinio npuHaaﬂe.?fCHOCmb ajlemenma
MHOOCeCcmey,
o HAX00UMb nepecedeHue u o0bveounenue

MHOJICECM8, 8 MOM YUCIe NPeOCMAasleHHbIX epaguyecKu
HA YUCTIO80U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU,

. npoeoOUMsb 00KA3AMENbHbIE PACCYIHCOCHUS
07151 000CHOBAHUSL UCHIUHHOCU YINBEPIHCOCHUI.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux
npeomemos:

. UCNONIBb3068AMb YUCTIOBbIE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU
OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SAGNeHU,

. npoBoOUMb 00KA3AMENbHbIE PACCYHCOEHUS
8 CUMYayuUsixX NOBCEOHEGHOU JHCUHU, NPU pelueHUl 3a0ay
U3 Opyeux npeomemos

2. Yuciaan
BbIPa:KEeHUS

. OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMU: L[E10€
YHCII0, IETUMOCTh YHCell, OOBIKHOBEHHAs APOOb, IeCATUYHAsT JpOOb,
palroHaAIFHOE YMCII0, TPHOIMKEHHOE 3HAYCHNE YNCIIA, YaCTh, JOJI,
OTHOILIEHHE, TPOLIEHT, MOBBIIIEHUE U TOHWKEHUE Ha 3aJJaHHOE YHCIIO
MIPOIIEHTOB, MACIITa0;

. OIepHpoBaTh Ha 6230BOM YPOBHE MOHATUIMU:
jorapudm yucia, TPUrOHOMETpUYECKasi OKPY>KHOCTb, IpalyCHasi Mepa
yria, BeJIMYMHA YIJIa, 33IaHHOT0 TOYKOW Ha TPUTOHOMETPHUYECKON
OKPYKHOCTHU, CUHYC, KOCUHYC, TAHT'CHC 1 KOTAHI'CHC YTJIOB, UMCIOIIIHUX
IPOM3BOJIbHYIO BEJHUYUHY;

L] BBIIIOJIHATH apI/I(i)MeTI/I‘-IeCKI/Ie )IeﬁCTBHH C IICJIBIMU U
paloOHATLHBIMHU YUCIIAMH;

. BBITIOJHSTH HECJIOKHBIC TPe00pPa30BaHMs YUCIOBBIX

. C60000HO onepuposams NOHAMUAMU. Yer0e
YUC0, 0enUMOCms Yucel, 00bIKHO8eHHAs OpoDb,
decsamuunas Opodb, pAYUOHAILHOE YUCTO, NPUOTUNHCEHHOE
3HAYeHue Yucaa, 4acmo, 00, OMHOUEHUe, NPOYeHm,
nosvluleHue U NOHUNCeHUe Ha 3A0aAHHOe YUCTIO NPOYEHMOB,
macumao,

. NPUBOOUMb NPUMEPDL YUCEN C 3A0AHHBIMU
ceolicmeamu 0enuUMoCmiL;
. onepuposams NOHAMUAMU. 102APUPM

yucaa, mpueoHOMempuiecKas OKPYICHOCMb, pAOUAHHAA U
2paodycHas mepa yana, 8eiuyuna yaud, 3a0aHH020 modKol
HA MPULOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2108, UMEIOUUX NPOUIBOTILHYIO




BBIPAXEHUM, COIEpPKALUX CTENIEHU YuCell, TM00 KOPHU U3 YHCE,
160 JorapudMbl YKUCEIT,

. CpaBHMBATh pallMOHAJIbHBIC YHCIIAa MEKIY COO0ii;

. OLICHUBATh U CPABHUBATH C PALIMOHAIBHBIMH YUCIIAMU
3HAQ4YCHMS LIENIBIX CTEIICHEN Yncesl, KOPHEW HaTypaJbHOU CTEIICHH U3
YKCe, JJOrapu(pMOB YUCEII B IPOCTBIX CIyYasX;

. n300paxkaTb TOUKaMH Ha YMCIOBOW MIPSIMOM LIENIbIE U
palMOHAJIbHBIC YHCIIA;
. n300pakaTh TOYKAMH HA YUCIIOBOU MPSMOH 1IeJIbIe

CTETEeHH YHUCell, KOPHU HATYpaJIbHOM CTEMEeHU U3 Ynuce, Jorapudmol
YHCeJl B IPOCTBIX CIy4asix;

. BBITIOJIHATH HECTIOKHBIE TPE0OPa30BaHUS LEIbIX U
JIpOOHO-palMOHATILHBIX OYKBEHHBIX BBIPAKCHHIA;

. BBIpaXaTh B MPOCTEUIINX CIy4asiX U3 PaBEHCTBA OJHY
NEPEMEHHYI0 Yepe3 APYTHUE;

. BBIUMCIISTH B MPOCTHIX CITyYasiX 3HAYEHUS YHUCIOBBIX U
OYKBEHHBIX BBIPAKEHUHN, OCYILIECTBIISISI HEOOXOAUMBIE MOJCTAHOBKH U
npeoOpa3oBaHus;

. n300paxaTbh CXeMaTHUECKH yToJl, BEIMYNHA KOTOPOrO
BBIpa)XEHA B rpajlycax;

. OLICHMBATh 3HAKH CUHYCa, KOCUHYCa, TAHTEHCA,
KOTaHI€HCA KOHKPETHBIX YTJIOB.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux yueoOHvix
npeomemosg:

. BBITIOJIHATD BBIYUCIICHUS TP PCIICHUHU 3aJa4
MPAKTUYCCKOI'0 XapaKTepa,
. BBITIOJIHATD IMTPAKTHYCCKUEC PaCUYCThl C UCITIOJIB30BAHUEM

pY HEOOXOIUMOCTH CITPABOYHBIX MATEPHUATIOB M BHIYUCIUTEIBHBIX
YCTPOWCTB;

. COOTHOCUTB PEAJIbHBIC BEIIMYUHBI, XapAKTEPUCTUKU
00BEKTOB OKpYyKaroumero M1upa ¢ X KOHKPpETHBIMU YN CJIOBBIMU
3HAYCHUAMU;

. MCIIOJIb30BaTh METOIbl OKPYTJICHUS, IPUOIKEHUS U
IPUKUJIKY DU PEIICHUH IPAKTUYECKUX 3aa4 I0BCETHEBHOU KU3HU

BeUYUHY, YUCTA e U T,

. BLINOIHAMb apumemuuecxue Oeticmeus,
couemas yCmHule U NUCbMeHHble npUeMbsl, NPUMEHSISI NPU
HeoOX00UMOCMU BbIYUCTUMENbHbIE YCIMPOLUCMBA;

. HAxXoO0umbs 3Ha4eHUsi KOpHA HAMypaibHOU
cmeneHu, CmeneHu ¢ payuoHaIbHbIM NOKA3amenem,
Jloeapughma, ucnonv3ys npu Heobxoo0uUmMocmu
BLIUUCIUMETbHBIE YCIPOUCEA,

. NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECcKUx pacuemax,
. nPOBOOUMb NO U36ECMHBIM (POPMYIAM U

npasuiam npeodpas08aHus OYKEeHHbIX GbIPANCEHUI,
BKIOUAIOWUX CIMeNnenu, KOpHU, 102apughmul u
mpu2oHoMempuyecKue QyHKyuu;

. HAX00UMb 3HAYEHUs. YUCTOBbIX U OVKEEHHBIX
8bIPAdICEHUL, OCYUeCmasis HeoOX00uMble RHOOCHAHOBKU U
npeobpazosanusl,

. u300padicams cxemamuyecKku y2oi,
BEIUYUHA KOMOPO2O BbIPANHCEHA 8 2pA0YCAX UNU PAOUAHAX,
. UCNOb3068aMb NPU peuleHUU 3a0aY

MabIUYHbLe 3HAYEeHUs MPUSOHOMEMPUYECKUX DYHKYULL
Venos;

. BbINOIHAMb NEPEBOO GeNUYUHBL Veld U3
PAOUAHHOLL Mepbl 8 2PAdYCHYIO U 0OPAMHO.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux
yueoHbIX npeomemos:

. BLINOIHAMb 0CUCMBUSL C YUCTIOBbIMU
OAHHBIMU NPU PeleHUU 3a0ay NPAKmMu4ecko2o Xxapaxkmepa
U 3a0ay U3 pasnudHsIx ooracmeti 3HAHUl, UCNONbL3YS NPU
HeoOX00UMOCMU CNPABOUHbIe MAMEPUANbL U
8bIYUCTUMEIbHBIE YCMPOUICMEA,

. OYeHUBAMb, CPABHUBAMNb U UCNOTL306AMb
npu peutenuy NPAKmMu4ecKux 3a0ay 4uciosble 3HaueHus
DeanbHbIX 8ENUYUH, KOHKDEMHbIE YUCTIO8ble




Xapaxkmepucmuky 00beKmo8 OKpYHCarouje2o Mupa

3.
YpaBueHnus u
HEPaBEHCTBA

. Pewiats nuHeElHbIE YpaBHEHNS U HEPABEHCTBA,
KBaJIpaTHbIC YPABHCHHS;

. periath jorapu)MHYECKUE YPABHCHUS BUJIA
log a (bx + ¢) = d u npocreiimue HepaBeHcTBa Braa log a X < d;

. pelraTh mokasaTelbHbIE ypaBHEeHHs, Buaa a ™ * ¢= d

(rme d MOKHO TIPEICTABUTh B BUJIE CTCIICHU C OCHOBAaHHEM a) U
npocreiimue HepaBeHcTa Buaa 8 < d  (rae d MOXKHO IPECTaBUTH B
BUJIC CTCIICHU C OCHOBaHHEM a);.

. HPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHILETo
TPUTOHOMETPUYECKOTO yPaBHEHHS BUA:
sinx=a, cosx=a, tgXx=a, ctg x = a, rae a — TabaIMYHOE 3HAUYCHUE
COOTBETCTBYIOIIECH TPUTOHOMETPUIECKON (QYHKITHUH.

B noeceonesnoii scuznu u npu uzyueHuu opyzux
npeomemos:

. COCTAaBJISITh M PELIaTh YPABHCHUS M CUCTEMBI
YPaBHEHU MTPU PEIICHUN HECIOKHBIX MPAKTHYECKHUX 3324

. Pewamv payuonanvhuvle, nokasamenvHule u
JloeapupmuyecKue ypasHe s U HepageHCcmaa,
npocmeuuiue UppayuUoHaIbHbie U MpueoOHoOMempuiecKue
VDABHEHUs!, HEPABEHCMBA U UX CUCTEMbL;

. UCNOIb306aMb MEeMOObl peuleHUs
VpasHeHuil: npugedeHue K 8Udy «NpoussedeHue pagHo
HYJII0» UTU «4ACTHOE PABHO HYIIOY, 3AMeHA NePeMeHHbIX,

. UCNONB308aMb MEMOO UHMEPBALO8 OISl
pelieHuss HepageHCcms,

. UCnonb308ams epaguyeckuli Memoo OJis
NPUOTUNCEHHO20 DeuleHUsl YPAGHEeH ULl U HePABEHCE,

. u306padicamsv Ha MPUSOHOMEMPUUECKOU
OKPYIHCHOCMU MHOIHCECTNBO PEULeHUTI NPOCMEUUUX
MPUSOHOMEMPUUECKUX YPABHEHUIL U HEPABECHCME,

. 8bINOIHAMb OMOOP KOPHEU YPAGHEHUT UlU
PeueHUll HepaseHcme 8 COOMEEMCmMeUU ¢
OONOTHUMENbHIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnoit scusnu u npu usyuenuu opy2ux
YueoHvIx npeomemos:

. COCMAGIsIMb U peulams YPasHeHUsl,
cucmembl YpagHeHUll U HepaseHcmea npu peuleHuu 3a0ay
Opyeux yueOHbIX npeomemos;

. UCNOIL306AMb YPABHEHUS U HEPABEHCMBA
0J151 NOCMPOEHUsL U UCCTIe008AHUSA NPOCMEUUIUX
MAmMemMamuyeckux Mooeiell peaibHblX CUmyayuti uiu
NPUKIAOHBIX 34044,

. YyMemb UHMEPNPemupo8amsy NOLyYeHHbIL
npu pewenuy ypasHeHus, Hepagencmed Uil CUCHEeMbl
pe3yibmam, OYeHUBams €20 nPasoonooodue 8 KOHmeKcme
3A0AHHOU PeabHOU CUMYayuU Uil NPUKIAOHOU 3a0ayu

DOyHKIUHA

. OmnepupoBath Ha 0a30BOM yPOBHE TIOHATHSIMHU:
3aBHCUMOCTH BEJIMYMH, QYHKIHUS, apTyMEHT U 3Ha4eHUEe (YHKIINH,
00J1aCTh ONpeIeTICHUs 1 MHOKECTBO 3HAYCHUH (HYHKIMH, rpaduk

. Onepuposams NOHAMUAMU. 3A8UCUMOCTND
6eUYUH, YYHKYUA, apeyMeHm U 3Ha4eHue QyHKyuu,
001acmb Onpeodesienus U MHONCeCm80 3HAYeHUl hYHKYUU,




3aBHCUMOCTH, rpaduK GyHKIMU, HYJIH QYHKINHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YUCIOBOM IIPOMEKYTKE,
yObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HanOOJIbIIIee U HAUMEHbIIIee
3Ha4YeHUe (QYHKLUHU Ha YUCIOBOM IIPOMEKYTKE, IEpUOIuIecKas
byHKUUS, TEPHOS;

. OIIepUpOBATH Ha 6a30BOM yPOBHE MOHATUAMU: NpsMast
¥ 00paTHAas MPONOPLHUOHATIBHOCTD JTUHEHHAs, KBapaTHIHAa,
Jgorapudpmuueckas 1 nokasareiabHas QyHKIUHU, TPUTOHOMETPUYECKUE
byHKINY,

. pacrio3HaBaTh rpadMKu 3J€MEHTapHbIX (YHKLUI:
IpSMOM ¥ 00paTHON MPOMOPIIUOHAIBHOCTH, TIMHEHHOMH,
KBaAPAaTUYHOM, JIOrapu(PMHUIECKON U IMOKa3aTeIbHON QYHKIIUH,
TPUTOHOMETPHUYECKUX (DYHKIINH;

. COOTHOCHUTb I'paMKH 3JI€MEHTapHBIX (YHKIHIL:
pSMOM U 00paTHON MPOMOPIIUOHAIBHOCTH, TIMHEHHOM!,
KBaJJpaTUYHOM, JorapuMuieckoil 1 nokasaTeabHON QyHKIUH,
TPUTOHOMETPUUECKUX QYHKIHI ¢ popmynamMu, KOTOPEIMU OHU
3a/1aHBI;

. HAXOAMTH 10 rpapuKy NPUOINKEHHO 3HAUCHUSI
(GYHKIMU B 33/1aHHBIX TOYKaX;
. OTpeAeNATh 0 rpaduKy CBONCTBA PYHKIUH (HYJIH,

IIPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKH MOHOTOHHOCTH,
HauOOoIbIINE U HAMMEHbIINE 3HAYEeHUS U T.I1.);

. CTPOUTH 3CKM3 rpaduka GyHKIMHU, YIOBIETBOPSIOLICH
MpUBEIEHHOMY Ha0Opy yCIOBH (IIPOMEXYTKH BO3pacTaHUs /
yObIBaHUs, 3HaUeHUE (PYHKIMH B 3aJaHHOH TOUKE, TOUKH
SKCTPEMYMOB U T.]1.).

B noeceonesnoii ycuznu u npu usyuenuu opy2ux
npeomemos:

. OTIpeNeNATh o rpaduKaM CBOICTBA pealbHbBIX
MIPOIIECCOB U 3aBUCUMOCTEH (HAaMOOJbIITNE M HAUMEHBIITNE 3HAUYCHNUS,
IPOMEXYTKH BO3pacTaHMs U YOBIBaHUS, IPOMEXYTKH
3HAKOIOCTOSIHCTBA U T.I1.);

. WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOU

epagux 3asucumocmu, epagpux QyuKyuu, HyaU QYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCMEA, B03PACMAHUE HA
YUCTI080M NPOMEdNHCYMKe, YObleaHue Ha YUCTO080M
npomedxcymke, HauboivbuLee U HauMeHblee 3HaueHue
@YHKYUU HA YUCTIOBOM NPOMEIHCYMEKE, NePUOOUUECKAS
dyHKYus, nepuoo, yemnas u Heuemnas QyHKyuu,

. onepupoBamv NOHAMUAMU: NPAMAZL U
06pamuast NPONOPYUOHATLHOCMb, TUHEUHAS,
K68aAOpamu4Has, 102apupmMuyeckas u noKa3amenbHasl
@yHKYuu, mpucoHomempuueckue QyHKYu,

. onpeoensimos 3HaueHue GYHKYuu no
SHAYEHUIO apeyMenma npu Pa3iuidHblX CHOCOOAX 3a0anus
dyHryuu;

. CMpoums 2papuKu u3y4eHHbIX QyHKYuil,

. ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUULUX

cyyasx no ¢hopmyne nogedenue u c8oUCmMea YyHKyutl,
Haxooums no epapuxy QyHkyuu Hauborvuue u
HauMeHbuiue 3HAYeHUs,

. CMpoumv dCKU3 epaguxa QyHKyuu,
yoosnemeopstoueli NPUseOeHHOMY Habopy YCi108ull
(npomedsicymku 603pacmanus/yovi8anus, 3HaueHue
@dyHKYUU 8 3a0aHHOU MOUKe, MOYKU IKCMPEMYMOS,
AcCUMnMomul, Hyau QYHKYuU u m.o.);

. peuiams ypasHeHus, npocmeniuiue Cucmembl
VPABHeHUll, UCNONIb3YSL CBOUCMEA (PYHKYULL U UX 2PAPDUKOB.

B noeceonesnoit scusnu u npu uzyuenuu opy2ux
YUEOHBIX NPEOMEMmos:

. onpeoenams no epapukam u UCnOIb308aMb
07151 peulenust NPUKILAOHBIX 3a0ay CEOUCMBA PealbHblX
npoyeccos u 3asucumocmell (HaubonvbuUe U HauMeHbUUe
3HAYeHUsl, NPOMENCYMKU 803PACMAHUS U YObIBAHUSL
@yHKYUU, RPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

. UHMepnpemuposamy C80UCMEA 8




MPAKTUYECKOU CUTYyalun

KOHMeKcme KOHKPemHOll npaKmuueckoti cumyayuis |

. onpeodensimov no epaghuxam npocmetiviue
XapakxmepucmuKku nepuooudecKux npoyeccos 8 6uoaocul,
9KOHOMUKE, MY3blKe, PAOUOCBA3U U Op. (AMNAUmMyoda,
nepuoo u m.n.)

. OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU:
npou3BoaHas GyHKINHU B TOUKe, KacaTenbHas K rpaduky yHkuny,
pou3BOIHAS (PYHKITUH;

. OIIPEICTIATh 3HAUCHNE IPOU3BOTHON (DYHKIINHU B TOUKE
10 N300paKEHHIO KacaTeIbHOU K rpaduKy, MPOBEACHHON B ATOM
TOYKE;

. Onepuposams NOHAMUAMU. NPOU3BOOHAS
@dyHKyuu 6 mouke, kacamenvbHas K epaguxy QyHKyuu,
npouU3800HASE PYHKYUU,

. BLIUUCTIANb NPOU3BOOHYIO 0OHOUIEHA,
MHO20UIeHa, K8AOPAMHO20 KOPHS, NPOU3BOOHVIO CYMMbl

dynryuii;

. pelaTh HEeCI0XKHbIE 3a]Ja4l HAa IPUMEHEHUE CBS3U . BLIYUCTIAMb NPOU3BOOHBLE NEMEHMAPHBIX
MEXy IPOMEKYTKAMU MOHOTOHHOCTH U TOUYKAMHU HKCTpEMyMa @yHKYull U ux KOMOUHAYULL, UCNONBLIYS CNPABOYHBLE
(GYHKIUH, C OTHON CTOPOHBI, U MPOMEKYTKaMHU 3HAKOIIOCTOSIHCTBA U | Mamepuanvl;

5 HYJISIMH [TPOU3BOIHOM 3TON (QYHKLUHU — C IPYTOil. . uccne008ams 8 NPOCMeEUWUX Cayuasnx
DIeMeHTHI B noeceonesnoi scusnu u npu usyuenuu opyux @YHKYUU HA MOHOMOHHOCMY, chxodumb Haubonbuiue u
MATeMATHYECKOLO npeomemosg: HauMeHbuiue 3HAYeHUs ?byHKL;uu, cmpoums epagpuxu )
AHAIH3a . HOJb3YsICh IpadMKaMH, CPABHUBATh CKOPOCTH MHO20UTIEHO8 U NPOCMEUUUX PAYUOHATLHBIX QYHKYUILL C

BO3pacTaHus (pocTa, MOBBILICHUS, YBEIUYECHUS U T.I1.) WK CKOPOCTH | UCHONIb3068AHUEM annapama Mamemamuyecko20 aHaiu3d.
yObIBaHUs (MaleHus, CHU)KEHUS, YMEHBILICHUS U T.I1.) BEJIMYUH B B noeceonesnoii sicuznu u npu uzyuenuu opyzux
peabHBIX IIpoLECccax; YUEOHbIX nPeOMemos.

. COOTHOCHUTH I'pa)MKH peasibHbIX IPOLECCOB U . pewams npuKIaonvle 3a0a4u u3 OuoI02uu,
3aBUCUMOCTEN C UX ONUCAHUSAMU, BKIHOYAOIKUMU XapaKTEPUCTUKHU @uzuKu, XuMuu, IKOHOMUKU U OpY2UX NPEOMEMO8,
CKOPOCTH MU3MeHEHHMsI (OBICTPBIN POCT, IIIaBHOE OHUKEHUE U T.11.); CBA3AHHbIE C UCCTIE008AHUEM XAPAKMEPUCTIUK PEaTTbHbIX

. UCIIOJIb30BaTh Ipa(UKH peasbHBIX MPOIECCOB JUIS npoyeccos, HaxoHcoeHuem HaubOILUUX U HAUMEHbULUX
pELLICHHS] HECIIOKHBIX NMPUKJIAHBIX 33a4, B TOM YHCIIE ONPEAETSs 10 | 3HAYeHUl, CKOPOCMU U YCKOPEHUs. U M.1.;
rpaduKy CKOpOCTh X0/a Iporecca . UHmMepnpemuposams nOJy4eHHble

pe3ynibmamoi

6. . OnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMH . Hmemwb npedcmagnenue o OUCKpemHbIx u
CraTucTHKA M ONKCaTEeIbHBIMU XapaKTEPUCTHKAMH YHCIOBOTO Habopa: cpeHee HeNnpepuLEHbIX CYYAUNBIX GETUYUHAX U PACNPEOeNeHUSsX, O
Teopust apudmMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HAUeHUS; He3a6UCUMOCIU CTLY4AUHBIX 6ENUYUH,

BEPOSITHOCTEH, . OIIepUPOBATH Ha 0A30BOM YPOBHE MOHATHSIMHU: 4acTOTa . umems npedcmasnenue o
JIOTHKA U BEPOSITHOCTb COOBITHS, CITy4aifHBI BBIOOD, OTIBITHI C MamemamuyeckoM OHCUOAHUY U OUCNEPCUU CTYYALIHBIX

KOMOMHATOPHUKA

PaBHOBO3MOXXHBIMHA 3JIEMCHTAPHBIMU CO6I>ITI/I${MI/I;

GEJIUYUH,




° BBIYUCIIATH BEPOATHOCTH CO6BITI/II71 Ha OCHOBC 11oAcC4U€Ta
YrciIa UCXO/I0B.
B noeceonesnoi scuznu u npu uzyuenuu opyzux

npeomemos:

. OIICHUBATh U CPABHUBATH B MPOCTHIX CIyUasx
BEPOATHOCTH COOBITHI B pealIbHOM JKU3HH;

. YUTaTh, CONOCTABIISATh, CPABHUBATH, MHTEPIIPETUPOBATH

B IIPOCTHIX CIy4asX peajbHbIC JaHHbIC, IPEICTABICHHBIC B BUIC
TaOIHIL, AUarpamm, rpaduKoB

. uMemv npedcmasieHue 0 HOpMAaIbHOM
pacnpeoeieHuu U nPUMepax HOpMaibHoO pacnpeoesieHHbIX
CYYAUHBIX BETUYUH,

. NOHUMAMb CYMb 3aKOHA DONLUUX YUCen U
8b100POUHO20 MEMOOA U3MEPEeHUs BePOAMHOCMEl;
. umems npeocmasierue 00 YCi08HOU

8EPOSIMHOCMU U O NOJHOU 8ePOSIMHOCIU, NPUMEHSAMb UX 8
peutenuu 3a0a4;

. UMemb npeocmasieHue 0 8a*CHLIX YACMHbIX
8udax pacnpedeieHull U NPUMEHsIMb UX 8 peuleHUU 3a0a4;
. umMemsb npedcmasieHue 0 Kopperiyuu

CIVUAUHBLX BeTUYUH, O TUHEUHOU pe2pecCull.
B noeceonesnoii ycuznu u npu uzyuenuu opy2ux

npeomemos:

. BLIYUCTAMb UU OYEHUBAMb 8EPOSIMHOCIU
coObIMULL 8 PEanbHOU HCUSHU,

. 8b1OUPaAMb NOOX00AUUE MEMOObL
npedcmasieHus u 00pabomru OAHHLIX,

. YMemb peuiams Hecl0MHCHble 3a0adU Ha

NPpUMEHEHUE 3aKOHA bonvuux yucen 6 coyuojiocuu,
cmpaxoeaHuu, 30pa600xpaHeHuu, obecneuenuu
bezonacrocmu HaceneHus 6 Hp€38bl’{al/7Hle cumyayusix

7.
TexcToBBIE
3aJ1a4M

. PemaTe HeCI0KHbBIE TEKCTOBBIE 33JJa4H Pa3HBIX TUIIOB;

. aQHAJIM3UPOBATH YCIOBHE 3a/1a4M, TP HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PELIEHUs MaTEMAaTUYECKYIO MOJIENb;

. MMOHUMATh U UCIOJIb30BATh JJIS PEIICHUS 3aa9

uH(pOpPMAaIIHIO, TPEJICTABICHHYIO B BUJIE TEKCTOBON M CUMBOJIBHON
3aMmmcH, CXeM, TabJInII, TuarpaMm, rpauKoB, pUCYHKOB;

. JICHCTBOBATD IO AITOPUTMY, COJEPKAIIEMYCS B
YCIIOBHH 3aJ[auH;

. UCIIOJIB30BATh JIOTHYECKUE PACCYKICHUS TP PEILICHUH
3a/1a4u;

. paboTaTh ¢ U30BITOYHBIMH YCIIOBHSIMH, BRIOUpAs U3

Bcel MH(OpMaIUK, JaHHBIC, HEOOXOAMMBIC JIJIsl PEIICHUS 3a1a4H;

. Pewamv 3a0auu pasnvix munos, 6 mom
yucne 3a0a4u NOGbIUEHHOL MPYOHOCIU,

. 8b10UpaMb ONMUMANLHBLUL MEMOO PEULeHUs]
3a0a4u, paccmMampusas paziuyHvle Memoobl,

. cmpoums Mooeb peuleHus 3a0adu,
npoB0OUMb OOKA3ZAMEIbHBLE PACCYHCOCHUS,

. peuwiams 3a0ayu, mpeodyrujue nepebopa
8apPUAHMO8, NPOBEPKU YCI08ULL, 8b100PA ONMUMATLHO2O
pesynvmama;

. AHATUBUPOBAND U UHMEPNPEMUPOBAMNb

pes3yiibmanibl 6 KOHMeEKcne yCilo6us 361()611114, 6’b161/lpamb
PpPeULeHUA, HE npomusopedauiue KOHmeKcmy),




. OCYILECTBIISATh HECIOKHBIHN 1epedop BO3MOXKHBIX
pelLIeHU, BBIOMpasi U3 HUX ONTUMAJIBHOE 10 KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM B YCIOBUH;

. aHaAJIM3UPOBATh U UHTEPIPETUPOBATH IIOTYUECHHBIE
pelIeHNs B KOHTEKCTE YCIOBUS 3a/1a4H, BEIOUPATh PEIICHUs, HE
IPOTUBOpPEYALUE KOHTEKCTY;

. pemaTh 3aJa4u Ha pacyeT CTOMMOCTH MOKYTIOK, YCIIYT,
HOE3/10K U T.IL.;

. pelaTh HeCIOXKHBIE 33]]a4H, CBSI3aHHBIE C JI0JIEBBIM
y4acTHeM BO BiaJeHUH (GUPMOH, MpeInpusTHEM, HEIBUKUMOCTHIO;

. pemaTh 3a/1a4M Ha MPOCTHIE MPOLIEHTHI (CHUCTEMBI
CKUJOK, KOMUCCUH) U Ha BBIYMCICHHUE CII0XKHBIX IPOLIEHTOB B
pa3IMYHBIX CXeMaX BKJIA/I0B, KPEIUTOB U UTIOTEK;

. pelaTh MpakTUYECKHUe 3aJauu, TpeOyromue
UCTIOJIB30BaHUS OTPUIIATEIBHBIX YHCEN: Ha ONpeIesICHIE
TeMIIepaTypbl, Ha OIpe/iesieHHe MOJ0KEHHsI Ha BpeMEHHOH ocH (10
HaIllei 9pbl U MOCTIe), Ha JBM)KEHUE JICHE)KHBIX CPEJICTB
(mpuxoj/pacxo), Ha ONpeieleHne TITyOUHbI/BBICOTHI U T.11.;

. UCTIOJIF30BAaTh TIOHATHE MacITada JUIsi HAaX0XKICHUS
paccTosHUM U JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHax
MOMEILEHU, BBIKpOMKaX, Ipu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoit scusnu u npu usyuenuu opyzux
npeomemos:

. nepegooums npu peuleHuu 3a0adu
uHgopmayuro u3 00HoU Gopmul 8 Opy2yio, UCHOLb3YS NPU
HeoOX00UMoOCmu cxemol, MabaUuybl, epapuru, OUaACPaMMbl;

B noeceoneenoii scuznu u npu uzyueHuu opy2ux
npeomemos:

. peuiams npakmudeckue 3a0ayu U 3a0a4u u3
opyaux npeomemos

° pelmiaTh HECIIOKHBIC ITPAKTUICCKUC 3a/1a4H,
BO3HHUKAIONIUME B CUTYyallUAX HOBCC}IHGBHOfI KHNU3HU
. OHepI/IPOBaTI) Ha 0a30BOM YPOBHEC IMOHATUSAMMU: TOUKA, . Onepupoeamb NOHAMUAMU. MOYKA,

npsmasd, ImI0CKOCTh B ITPOCTPAHCTBE, MApPaJIJICJIbHOCTD U
NEPNCHANUKYIIIPHOCTD MMPAMBIX U HJ'IOCKOCTGI\/'I;

npamas, N10CKOCMyb 8 NPOCMPAHCmee, NapaiieibHOCb U
NepneHOUKYIAPHOCMb NPAMBIX U NIOCKOCMEll,

8 . pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHHUKOB . npuMeHsAmb OJisl peueHus 3a0a4
Ieomerpus (mpu3Ma, mupaMua, MPSAMOYTOIBHBIA TTapauIeTIeue], Ky0); ceomempueckue gaxmul, eciu yciogus nNpUMeHeHUs
. n300paxath u3ydaemble GUTYPHI OT PYKH U C 3a0anvl 8 A6HOU opme;
MPUMEHEHHEM MTPOCTHIX YEPTESIKHBIX HHCTPYMECHTOB; . pewams 3a0a4u Ha HAX0HCOeHUe
. nenath (BBIHOCHBIC) TIOCKUE YePTEKU U3 PUCYHKOB 2eomMempuieckKux 8eUdUH no 00pa3yam Ul areopummam;
MIPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y; o Odenamv (8bIHOCHbIE) NIIOCKUE YePMeHNCU U3




. U3BJICKaTh WH(POPMAIIKIO O TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTexax U

pHCYHKaX;

. npUMeHsATh Teopemy [ludaropa npu BeIYHCICHUH
9JIEMEHTOB CTEPEOMETPHUCCKUX DUTYD;

. HAaXOJMTh OOBEMBI U TUIOIIAIN TOBEPXHOCTEH
IPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHHUEM (POPMYJI;

. pacro3HaBaTh OCHOBHBIC BH/IbI TEJI BPAIICHUS (KOHYC,
WIHHID, chepa u map);

. HAaXOJIMTh 0O0BEMBI U TUIOIIA M TOBEPXHOCTEN

MPOCTEUIINX MHOTOTPAHHUKOB M TEJI BPAIICHUS C IPUMEHEHUEM
dbopmyi.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux
npeomemos:

. COOTHOCHTBH a0CTPAKTHBIE TEOMETPHUECKUE TTOHITHS U
(baxThl C peaqTbHBIMU )KU3HEHHBIMH 00BEKTaMH U CUTYalLlUsMHU;
. MCIIOJIb30BaTh CBOMCTBA MMPOCTPAHCTBEHHBIX

reoMeTpUYecKuX (GUTyp JUIs PEeLIeHUs TUIIOBBIX 3a/1a4 MPAKTUYECKOTI0
COJEPKAHNUS;

. COOTHOCHTB IIOUIA/IA TOBEPXHOCTEN TEJl OJUHAKOBOU
(GopMBbI pa3IM4HOTO pa3Mepa;

. COOTHOCHUTb 00BEMBI COCYZ0B OJJUHAKOBOH (POPMBI
pa3IMYHOrO pa3Mepa;

. OLIEHUBATh (POPMY MPABUIBLHOI'O MHOT'OI'PAaHHMKA MTOCTIE
CIIMJIOB, CPE30B U T.II. (OMpPEEIIATh KOJUYECTBO BEPIIUH, pedep 1
rpaHell OJy4YE€HHBIX MHOTOTPAHHUKOB)

PDUCYHKOB 00BEeMHBIX (hucyp, 6 mom ducie pucosams 8uo
ceepxy, cOOKy, Cmpoums ceyeHus MHO202PAHHUKO8,

. U3671€Kamo, UHMEPNPEMuposamsy u
npeoobpazoevieams UHPOPMAYUIO O 2EOMEMPUUECKUX
Queypax, npedcmasieHHyl0 Ha Yepmedtcax;

. NpUMEHAMb 2eoMempuieckue axkmol 0/
pewieHus 3a0ay, 8 Mmom Yucie npeonoaazarnuux HeCKOJIbKO
uiazo8 peueHus;

. ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE
NPAMbIX U NIIOCKOCHEN 8 NPOCMPAHCEe;

. Gopmynuposams ce0licmea u NPU3HaAKU
uzyp;

. 00KA3b16AMb 2e0MempuiecKue
VmMeEepcOeHUs,

. e1adems CMaHOapmuoll Kiaccupurayuetl
NPOCMPAHCMBEHHBIX hucyp (nUpamuovl, npusmsl,
napannenenuneovl),

. HAxXo0ums 00vembl U NI0WaAou
NOBEPXHOCeEl 2e0MEeMPUYECKUX Mell C NPUMEHEHUeM
dopmyn;

. BLIYUCTAMb PACCMOSHUSA U Y2Tbl 8
npocmpancmae.

B noeceoneenoit scuznu u npu uyuenHuu opy2ux
npeomemos:

. UCNONB308AMb CBOUCHBA 2EOMEMPUYECKUX

@ueyp ons peuieHus 3a0a4 NPAKMULECKO20 XapaKmepa u
3a0ay4 uz opyaux obaacmeu 3HaAHU

9. BexkTopsl
U KOOPAMHATHI B
NPOCTPAHCTBE

. OnepupoBath Ha 6a30BOM ypOBHE MOHATHEM
JIEKapTOBBI KOOPJAMHATHI B IPOCTPAHCTBE;
. HaXOAUTh KOOPJMHATHI BEPILIUH Ky0a 1

MMpAMOYTOJIBHOTO IMapaJUICIICTIUIICIa

. Onepuposamv ROHAMUAMU OEKAPMOEbl
KOOPOUHAMbL 8 NPOCPAHCMEE, BEKMOP, MOOYlb 6eKMOpd,
PABEHCMBO BEKMOPOS, KOOPOUHAMbL 6EKMOPA, Y20l
MexHcoy 8eKMOopamul, CKAIsPHOe NPouU38e0eHue 6eKmopos,
KOJUIUHeapHble GeKMOopbl,

. HAXo0ums paccmosuue mexcoy 08yms
MOUKAMU, CYMMY 8EKIMOPO8 U NPOU3BEOCHUE 6EKMOPA HA




YUCTI0, Y2071 MeNCOY BEKMOPAMU, CKATAPHOE NPOU3BeoeHue,
PACKIaovi8ams 6eKmMop no 08yM HeKOJLIUHEeaAPHbIM

sexmopam;
. 3a0a6amv NIOCKOCMb YPABHEHUEM 6
0ekapmosou cucmeme KoopourHam,
. pewams npocmeuiuiue 3a0a4u 86e0eHuem
8EKMOPHO20 ba3uca
o OnuceiBaTh OTACIBbHBIC BBIAAIONIUECS PE3YJIbTATHI, o IIpeocmasnsame 6xk1a0 8b10AOWUXCS
10. MIOJIYYCHHBIC B XOJI€ Pa3BUTHSI MATEMATHKHU KaK HAyKH; MAMeMAmuKos8 8 pa3eumue MamemamuKky U UHbIX
HcTopus . 3HATh MPUMEPHI MATEMAaTHICCKUX OTKPBITHH U UX Hayy4HuIX 0Oaacmetl,
MaTeMATHKHU ABTOPOB B CBSI3U C OTCYECCTBEHHOW U BCEMUPHOM UCTOPHEI; . NOHUMAM®b POJib MAMEMAMUKY 6 PA3GUMUL
. MOHMMAThH POJIb MATEMATHKH B pa3BUTHH Poccun Poccuu
. [TpuMeHSTh U3BECTHBIC METOIBI IIPH PELICHUN . Hcnonvzoeamv 0cHo6HbIE MemOObl
CTaH/JIAPTHBIX MATEMaTUICCKUX 3a]1a4; 00KaA3amenbcmed, nposooUms 00KA3AMeNbCME0 U
. 3aMeyaTh M XapaKTepU30BaTh MaTEMATHYCCKHE BbINOIHAMb ONPOBEPIHCEHUE;
3aKOHOMEPHOCTH B OKPY’KaIOIIEH TeHCTBUTEIIBHOCTH; NpUMEHSIMb OCHOBHbIE MEMOObl PEULeHUs.
11. . IIPUBOJIUTH IIPUMEPHI MATEMATUYECKUX Mamemamuyeckux 3a0ay;
MeToabI 3aKOHOMEPHOCTEH B MPUPOJIE, B TOM YUCIIC XapaKTEPUIYIOIIHX HA OCHO8Ee MAMeMAMUu4ecKux 3aKOHOMepHOCmell 8
MaTeMaTUKHU KpPacoTy M COBEPIICHCTBO OKPY>KAIOIIETO MUPa U MPOU3BEICHUI npupooe Xxapakxmepuzo8amsv Kpacomy u cO8epuLeHCmMeo

HCKYCCTBa

OKpYHCAIOUie20 MUpa u npou3ee0eHuUll UCKyccmed,

npumMensms npocmetiuiue nPocpamMMHble CPeOCmad
U 971eKMPOHHO-KOMMYHUKAYUOHHbBIE CUCTEMbL NPU
peweHuu Mamemamu4ecKux 3a0ay

3. Conep:xkanue TeM yueOHOro npeamera «MaremaTuka: ajaredpa v HayaJa MaTeMaTHYeCKOr0 aHAJIN3a, reoMeTpusi» ba3oBblii ypoBeHb
3.1 Anre6pa 1 HayaJa MATEMaTHYEeCKOI0 aHAJIN3A
IToBTOpenue. Pemenne 3a7a4 ¢ UCIOIb30BaHUEM CBOMCTB YHCE U CUCTEM CUMCIIEHHUSI, JIEIMMOCTH, JOJIEH U YyacTel, MPOLEHTOB, MOIyJIeH YK Cel.
Pemenue 3a1a4 ¢ UCMOI30BaHUEM CBOICTB CTENIEHEH U KOpHEH, MHOTOYJIEHOB, MPE0OPa30BaHU MHOTOUJICHOB U JPOOHO-PAIIMOHATBHBIX BRIPAKEHUH.
Pemenue 3amau ¢ ucnosib30BaHUEM T'palyCHOM Mephl yria. Moyib 4uciia u ero cBoicTBa. Pemenne 3a1ad Ha IBMIYKEHNE U COBMECTHYIO paboTy ¢
MOMOIIIBIO JIMHEHHBIX U KBAJPATHBIX YPaBHEHUH U UX cucTeM. PelieHne 3aa4 ¢ TOMOIIIBIO YHMCIOBBIX HEPABEHCTB U CUCTEM HEPAaBEHCTB C OJTHOM
NEPEMEHHOI, ¢ MPUMEHEHNEM U300pakKeHHs YUCIIOBBIX IPOMEXKYTKOB. Perienre 3a1au ¢ MCMOIb30BaHUEM YMCIIOBBIX QYHKIUN U X TpaduKOB.
Hcnonb3oBanue cBOMCTB U rpa)ukoB TUHEHHBIX U KBaAPATHUHBIX (HYHKIIUH, 00paTHOM mponopuroHansHoCcTH. [ paduueckoe pemienrne ypaBHeHUH 1

HEPaBEHCTB.




Tpuronomerpuyeckasi OKpy:KHOCTb, paduannas mepa yeaa. CUHyc, KOCUHYC, TAHT'€HC, KOMAaH2eHe TPOU3BOIILHOTO yriia. OCHOBHOE
TPUTOHOMETPHUYECCKOE TOXKIECCTBO M CIEACTBHS U3 HEr0. 3HAUCHMs TPUrOHOMeTpruyeckux Gyukuuii st yraos 001, 3001, 4501, 60071, 90(], 18001, 27001, (I1
pan). @opmynvl CIONHCEHUS MPULOHOMEMPULECKUX QYHKYULL, hopmyabl npusedeHuss, hopmybl O80UHO20 Ap2yMeHmA.

Hyan ¢pyHkuumn, npomMekyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTDh. Hanbomnbiiee u Haumenslee 3HayeHne Gpynkuuu. [lepuoanueckue GpyHKIuM.
YetHOCTh M HEUEeTHOCTh PyHKUUH. CroocHble hyHKyuu.

Tpuronomerpuuyeckue GyHKIUM .

CoiicTBa u rpaduku TPUTOHOMETPUYECKUX (PYHKIUH. APKKOCUHYC, QpKCUHYC, apKTAaHT€HC YUCIA. APKKOMAaH2eHe Yuca.

IIpocreiimne TPUroHOMeTPHYECKHE YPABHEHHUS.

Pemenue TpuroHomMeTpruecKux ypaBHeHu. QOpamHble mpueoHomempuieckue yHKyuu, ux ceotcmsa u epaguxu. Pewenue npocmetiwux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHb ¢ AeificTBUTEIbHBIM MOKA3aTeeM, CBOHCTBA CTENEeHH.

IIpocreiimmne nokasarejabHble ypaBHeHUs] U HepaBeHcTBA. [lokazarenbHas GyHKIMS U €€ CBOMCTBA U Ipaduk.

Jlorapudgm unciaa, cBoiicrBa gorapudma. [lecsruunsiii norapudm. Yucro e. Hamypanvuoiii nocapughm. lipeodbpazoBanue JIorapuhMUIeCKIX
BbIpaxxeHuil. JlorapudmMmuyeckue ypapHenusi 1 HepaBeHcTBa. Jlorapubmudeckas GyHKIUS U €€ CBOMCTBA U TrpaduK.

Crenennasi pyHKIHSA U ee cBoiicTBa U rpaduk. MppaunonansHsie ypaBHeHUsS. Memoo unmepsanos 05 peutenus Hepasencms. Ilpeobpasosanus
epaguxos gynkyuil: cogue 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, OMpaxiceHue OMHOCUMeIbHO Koopounamuwlx ocel. I paguueckue
MemoObl peulenus ypasHenuil u nepagencms. Pewenue ypasnenuii u Hepagencma, cooepircauux nepemenHyio noo sHakom mooyns. Cucmemuvl
NOKA3AMENbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX ypasHeHul. Cucmemsbl NOKa3ameibHbulX, 102apupmuieckux HepaseHcms. Bzaumno oopamusie
@yuxkyuu. I'paguxu e3aumno obpamuulx ynkyuti. Ypasuenus, cucmemol ypagueHutl ¢ napamempom.

IIpousBoanasi pynkuuu B Touke. KacatenpHas k rpaduky ¢pynkuuu. ['eomerpuueckuit 1 puzndeckuii cMbICI Tpon3BoAHON. [Ipon3BogHbIE
3JIeMEHTapHbIX QYHKUMH. [Ipasuna ougpepenyuposanus. Bmopas npoussoonas, ee ceomempudeckuti u gpusuyeckuti cmoici. IIoHATHE O HENPEPBIBHBIX
¢yHkuusax. Touku skcTpeMyma (MakcuMyMa 1 MUHMMYyMa). MccieioBanue 3jeMeHTapHbIX (pyHKIUI Ha TOUKH SKCTpeMyMa, HauOoJbIliee 1 HauMeHbIee
3HaUEHUE C MOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos pyukyuti ¢ nomowbio npou3eooHsIX. IIpumenenue npouzsoOHol NPU peueHuu 3a0ay.
IlepBoobpa3uas. Ilepsoobpasnvie snemenmapnuix ghynxyuti. [lnowaos kpusoauneiinou mpaneyuu. Popmyna Hoiomona-Jletionuya. Onpedenennviii
unmezpan. Beiuucnenue nnowadetl niockux gueyp u 06vemos men 6pawjeHus ¢ NOMOWbIO UHMe2paa.

3.2 'eomeTpus

IMoBTOpenue. Pemenne 3a1a4 ¢ npuMeHEHHEM CBONCTB (PUTYp Ha TUIOCKOCTH. 3a/1aui Ha JJOKA3aTelIbCTBO U IOCTPOCHHE KOHTPIIPUMEPOB.
Hcnonp3oBaHue B 3a/1a4ax MPOCTEHIINX JTOrMYECKUX MpaBuil. PemieHne 3aja4u ¢ HCHOIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
NPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXyTOJbHUKAaMHU. Perrenue 3a1a4 ¢ UCroib30BaHNeM (DaKTOB, CBI3aHHBIX C OKPY>KHOCTSIMHU.
Pemienue 3a1a4 Ha U3MepeHHs Ha TNIOCKOCTH, BRIYUCICHHE JUTMH U TUIOIAAeH. Peutenue 3a0ay ¢ nomMoubio 6eKmMopos u KOOpOUHam.

Harasianas crepeomerpusi. durypsl u ux nzodpaxenus (Kyo, mupamua, mpusma). OcHosHbie nouamus cmepeomempuu u ux ceovicmea. Ceuenus Ky0a
U TeTpaspa.




Touka, npsiMast ¥ MIOCKOCTh B MPOCTPAHCTBE, AKCUOMbBI CTEPEOMETPUHU U CIEACTBUS U3 HUX. B3aMHOE pacnoyioxkeHue IpsiMbIX U MJI0CKOCTEN B
npoctpanctse. [lapaniebHOCTH NPAMBIX M IJIOCKOCTel B IpocTpaHcTBe. M300pakeHne NpocTelnx NpocTpaHCTBEHHBIX (PUTyp Ha MIIOCKOCTH.
Paccrostaus Mexay purypamu B IpOCTPaHCTBE.

Yrasbl B npocrpancTie. [lepneHauKyIsIpHOCTD NPSAMBIX U IJIOCKOCTEI.

[Ipoekmust purypsl Ha MIOCKOCTh. [IpU3HAKY MEPIICHAUKYISIPHOCTH MPSMBIX U IIIOCKOCTEH B IPOCTpaHCTBE. Teopema o Tpex MepreHIuKysipax.
Muororpannuku. [Tapamienenumnen. CBolicTBa MpsMOYyToIbHOTO Napaienenuneaa. Teopema [Tudaropa B mpoctpanctse. [Ipusma u nupamua.
[IpaBunbHas nupamuaa U npaBuibHas npusma. [Ipsmas mupamuaa. DIeMEHTH TPU3MBI U TUPAMUIbl. BEIUHUCIICHHE 2IIEMEHTOB MPOCTPAHCTBEHHBIX (PUTYD
(pebpa, TuaroHaiu, yribl).

Tesia BpameHus: NUINHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA IPSIMOTO KPYTOBOTO MIJIMHAPA, PSIMOTO KPYroBoro kKonyca. M3obpaxeHue tem
BpallleHUs1 Ha TIIOCKOCTU. [Ipedcmasnenue 06 yceyeHHOM KOHYCe, ceyeHUs KOHYca (napaiieibHoe OCHO8AHUIO U NPOX0Osuee yepe3 6epuiuty), cederus
YuruHopa (napaiieirbHo U NepneHoOuKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiwiue komobunayuu MHO20SPAHHUKOS U Meil
spawyeHust mesicoy coooll.

[nomaab NOBEPXHOCTH MPABUIILHON MUPAMUIBI U IPSIMOM MpU3MbL. [110111a715 TOBEPXHOCTH MIPSMOTO KPYTOBOTO HUIUHAPA, TPSIMOTO KPYTOBOT'O
KOHYCa U I1apa.

Ionsitue 06 06Beme. OOBEM MUPaMUJIBI U KOHYCA, TPU3MBI U IWiHHApa. O0beM mapa.

Ilooo6Hvie mena 6 npocmpancmee. COOTHOIICHUS MEX/TY TUIOIIAIIMU TTOBEPXHOCTEHN 1 00beMaMu OJOOHBIX TEJl.

BekTopsl 1 KoopaMHATHI B MpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpA Ha YUCIIO, YTOJl MeX 1y BekTopamu. KomumnHeapHbie u
KOMIUTaHapHbIe BEKTOPBI. CKasipHoe npouzgedeHue gekmopos. Teopema o pasnodiceHuu 6eKkmopa no mpem Hekomnianapuoim eekmopam. CrkanapHoe
npouseeodeHue 6eKmopos 8 koopounamax. llpumenenue 6eKkmopoeé npu peutenuu 3a0a4 Ha HaxoxHcoeHue paccmosaHul, OJUuH, nIouaoel U 00bemos.
Heudicenus 6 npocmpancmee: napanieibHulil NePeHoC, YeHMPAlIbHAs CUMMEMPUsl, CUMMEmpPUs OMHOCUMENbHO niockocmu, nogopom. Ceoticmea
osudcenuti. Ilpumenenue osudicenutl npu peutenuu 3a0a4. Ypaenenue niockocmu 6 npocmpancmse. Ypasnenue cgepuol 6 npocmpancmee. Popmyna ons
BLIYUCTEHUS PACCMOAHUS MeHCOY MOUKAMU 8 NPOCMPAHCMBE.

3.3 BepositHOoCTh U cTaTucTHKA. PadoTa ¢ 1aHHBIMHI

IloBTOpenue. Pemenue 3a7a4 Ha TabaMUHOE U rpadUuecKoe MpeacTaBIeHUe NaHHbIX. Vcmonp30BaHe CBONCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB:
CpEeIHUX, HauOOJIBIIEr0 U HAMMEHbILIET0 3HAYSHHUS, pa3Maxa, oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomol u 6eposmuocmu codvimuil. Boiuucnenue geposamnocmeti 8 ONbIMax ¢ pagHO803IMONCHLIMU INEMEHMAPHBIMU
ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3a0au Ha 8bluucieHue 6epoamHocmeri He3a8UCUMbIX COObIMUL, NPUMEHeHUe
Gopmynel cnodxcenus eeposmuocmei. Pewenue 3aoau ¢ npumenenuem ouazpamm Jiinepa, oepesa eeposmuocmeit, popmynst bepnynnu.

Yenosnas eeposmnocmes. [Ipasuno ymnoscenus eeposmuocmeti. Qopmyna noaHou 8eposmHoCmu.

Huckpemmvie cnyuatinvie senuyunsl u pacnpeoenenus. Hezasucumvie cnyuatinsie senuyunsl. Pacnpedenenue cymmol u npouzge0enus He3asucumvlx
CHLYYAUHBIX ETUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcus ciydainol eerudunsl. Mamemamuueckoe odxcudanue u OUCHePCUsi CYMMbl CLYYAUHbBIX BETUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvhoe pacnpedenenue u e2o c80UCmaa.

Henpepuignvie cnyuatinvie genuyunsl. Ilonamue o niomnocmu geposmuocmu. Pasnomepnoe pacnpedenenue.




IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Ionamue o HopmanvHom pacnpedenenuu. Ilapamempuol HopmanrbHo20 pacnpedenerus. Ilpumepul ciyuaiHvlx 8eauduH, NOOYUHEHHBIX HOPMATILHOMY 3AKOH)
(noepewinocms usMepeHutl, pocm 4ei08eKa).
Hepasencmeso Yebviwesa. Teopema bepnynnu. 3akon 6onvuiux uucen. Boibopounwsiii memoo usmepenus eeposmuocmeii. Ponw 3axona 6onvuiux uucen 6
HayKe, npupoode u obuecmee.
Kosapuayus 0syx cayuaiinvix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Coemecmmuvie HAOIOOEHUsL O8YX CIYUAUHBIX euduH. Bvibopounulil
K03 puyuenm xoppenayuu.
OcHOBHOe co/iep:KaHue.

YucoBble PyHKIUHM 1 YHCJI0Basi OKPYKHOCTb. OnpeeneHus 4ncioBoi GyHKH, oopatHoi pyHKuuu. CrocoObl 3a1aHusI YUCIOBBIX (GYHKUIUN U
UX CBOICTBa. 3HAKOMCTBO C MOJEIISIMH «UUCJIOBasi OKPYKHOCTbY» U «UHMCIIOBasi OKPYKHOCTh Ha KOOPJAMHATHOM IJIOCKOCTHY. TpUroHOMeTpUYecKue
¢pynkumun. CuHyc, KOCUHYC KaK KOOPAMHATHI TOUYKH YUCIOBON OKPYKHOCTH, TAHTE€HC U KomaHzeHc. TpUroHOMETpUuYecKrue (YHKIUH YUCIOBOTO
apryMeHTa M CBSI3U MEKAYy HUMHU. TpHUrOHOMETpHYEeCKHEe (YHKIMH YIJIIOBOIO apryMeHTa, paauaHHas mepa yria. OyHkuumu Y=Sinx, y=C0SX, ux
cBoiictBa u rpapuku. Dopmysbl npuBeneHus. [lepuomuunocts QyHKIME Y=SINX, Yy=COSX. CkaThe W pacTsHkeHue rpaduka (QYHKIHHA, rpadux
rapMoHudeckoro kosnebanms. Dynkmum Y=tgx, y=ctgX, mx cBoiictBa u rpaduku. [lapauienbHBI MEPEeHOC, CHMMETPUS OTHOCHUTEIIBHO OCei
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayala KOOPJAUHAT, CHMMETPUsI OTHOCUTEIBHO IPSIMOHN Y= X.

Tpuronomerpnyeckne ypaBHenus. [lepBoe npeacraBieHne 0 pelieHUH TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB. APKKOCHHYC U PELICHHE
ypaBHEHUs COSX= a, apKCHHYC U pelIeHHe YPaBHEHUs SINX= a, apKTaHIeHC U PEIlICHNE YpaBHEHHs tgX= a, apKKOTAHICHC U PEIlICHNuE ypaBHEHHUs ItgX=
a. Pemienue TpuroHoMeTpUUECKNX ypaBHEHUI METOZ0M BBEJEHHUS HOBOM nepeMeHHON. OHOPOJHBIE TPUTOHOMETPUUECKUE YPABHEHUS.
IIpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaskeHH. CHHYC U KOCUHYC CYMMBI U Pa3HOCTH apryMEHTOB. TaHI€HC CyMMBI Pa3HOCTH apryMEHTOB.
®opmyIibl JBOWHOTO apryMeHTa, (hOpMyJIbl HOHMKEHUS cTereHn.  DopMyIibl nojioBUHHOTO yria. [IpeoOpa3oBanusi cymm
TPUTOHOMETPUUYECKUX (YHKLIUH B MPOU3BEIACHHWE M NPOM3BEACHUS B CyMMy. BbIpakeHune TPUTOHOMETPUYECKUX (YHKIMH uepe3 TaHIeHC
MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3zoBanue BoipaxkeHus A Sinx+ B cosxk Bumy C sin (X+ t). [IpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPUUCCKIX
BBIPa)KCHU.

IIpousBoanas.

UucnoBble MOCIEI0BATENBHOCTH (ONpeaeNeHre, mapaMeTpbl, cBoiicTBa). [loHsTHE mpenena mocienoBaTeabHOCTH (Ha HArISAHO-MHTYUTHBHOM
ypoBHe). CyIiecTBOBaHHE Tpeneja MOHOTOHHOM OrpaHWYeHHOW IIOCJIEeNOBATEIbHOCTH (MPOCTEHIIME CiIydal BBIUHUCICHUS TPEICIIOB
MOCJIEZIOBATEIBHOCTU: JUIMHA OKPYXXHOCTM M IUIOMIAAh Kpyra Kak IIpelesbl I0CIeI0BaTeIbHOCTEeH; BBIYHUCICHHE CYMMbI OECKOHEUHOM
reOMETPUUYECKOI MPOTPECCHUH).

IIpenen ¢yHkuum Ha OeCKOHEYHOCTHM W B Touke. [loHsTHE O HempepslBHOCTH (GyHKIMU. [IpupamieHue aprymeHTa, npupaiieHue QYyHKINH.
Omnpenenenre MPOU3BOJAHOM: 3ajaud, MPHUBOIIME K MOHSATHIO MPOU3BOAHOM, OINpenesieHue MPOM3BOJHON, €€ reoOMeTpUdYecKHid M (hu3ndecKuit
CMBICII, QITOPUTM OTBICKAHUSI MPOM3BOJHON. Bhruucnenne nmpousBoaHbIX: (GOpMyIbl U IpaBuwia JuddepeHpoBaHns. YpaBHEHHE KacaTelbHON K
rpaduky Qynkiun. [IponsBoansie 00paTHON QYHKIIMM U KOMIIO3UIMH JaHHON (yHKIUY ¢ TuHEeHHOU. [IpuMeHeHrne npou3BOJHOM A7 UcCiel0BaHUs
byHKUMA: uccnenoBanue GyHKIMNA HA MOHOTOHHOCTh, OTBICKAHHE TOUYEK SKCTpEMyMa, ocTpoeHune rpadukoB GpyHkuuii. OTbickaHne HauOONbIINX U




HauMEHbBININX 3HAYCHUN HGHpCprBHOfI q)YHKI_[I/II/I Ha MPOMCIKYTKE, 3a/1a4 Ha OTBICKAHHC HanOOJIBIINX U HANMEHBIINX 3HAYEHUHA BEJIUYNH. HpI/IMepBI
HUCITIOJIB30BaHUA HpOHSBOIIHOfI AJId HAaXOXKACHUA HAWIY4YlICro pCuICHUA B IPHUKIIAAHBIX, B TOM YHUCIC COLHHUAJIBbHO-3KOHOMHWYCCKHUX, 3alavax.
HaxoxaeHnue ckopocTH 171 mpoiiecca, 3aJaHHoro (popmyson mim rpadukoM.

Crenennasi pyHKuus

[TonaTHe KOpHS N-CTENEHU U3 ACUCTBUTEIBHOTO uncna. OyHkimu y= X", ux cBoiictsa u rpapuku. CBoiicTBa KOpHs U-cTeneHu. [IpeobpazoBanus

BBIpO)XEHUH, cosiepKamux pagukansl. O0001IeHe TOHATHS O TIoKa3arene creneHu. CTeneHHble (QyHKIMH, UX CBOWCTBA U TpaUKH.
IlokazaTenbHas u Jorapupmuyeckas PpyHKIUs.
[TokazarenspHas GyHKIH, ee cBoiicTBa U rpaduk. [lokasarensurie ypaBHeHus. [loka3arensabie HepaBeHcTBa. [lonarue norapupma. OyHkms y =
logx, ee coiicTBa u rpaduk. CBoiicTBa jgorapudmos. Jlorapudmuueckue ypapuenus. Jlorapupmudeckue HepaBeHcTsa. [lepexo kK HOBOMY
ocHoBaHUIo jorapudma. J(uddepennmpoBanne mokazaTeIbHON U JTOTapHPMUIESCKON (YHKITHIA.
KomOuHaTopuka U BepOSITHOCTb.
ITpaBuna ymHoxxenus. [lepectaHoBkU U pakTopHaisl. BeiOop HeckonbKUX 31eMeHTOB. buHoMuaneHble k03 duuuentsr. CiyyaiiHble COOBITUS U UX
BEPOSITHOCTH.

IIpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE.

OcHOBHBIE TTOHATUSL CTEPEOMETPUH (TOUKA, IIpsIMasi, IVIOCKOCTh, IPOCTPAaHCTBO). IIoHATHE 00 akcMOMAaTHYECKOM CIIOCO0€ MOCTPOEHUS! TEOMETPHH.
[Iepecekaromuecs, MapaulebHbBIE M CKPEIIMBAIOLIMECS MpsAMBIC. YTOJI MEXKIAY HIPSAMBIMH B INPOCTpaHCTBE. [leprneHIuKYyIsIpHOCTh MPSMBIX.
[TapamienpHOCTh M NEPIEHAUKYISPHOCTh NPSIMOM M IUIOCKOCTH, NPU3HAKKM M CBOMCTBA. Teopema o Tpex mepneHaukyispax. llepnenaukynsp u
HAKJIOHHBI K IUIOCKOCTH. YTOJI MEXAYy INpsSMOM M IUIOCKOCTBIO. [lapamienbHOCTh IIIOCKOCTEH, MEPIEHIUKYJSPHOCTh IUIOCKOCTEH, NPHU3HAKU H
CBOMCTBA. JIByrpaHHBIN YIoJl, JMHEHHBIM Yrojl ABYTPAHHOIO yria. PacCcTosHWE OT TOYKM JO0 IJIOCKOCTH. PaccTosgHue OT mpsMOM 10 IIOCKOCTH.
PaccrosiHre Mexx 1y napauielIbHBIMU INIOCKOCTAMU. PaccTosiHue MeX Ay CKpEIUBAOIIMMUCS IIPSIMBIMHU.

MHororpaHHUKH.

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. Pa3septka. MHororpanHsie yriiel. Beimykibie MHororpannuku. [Ipusma, ee ocHoBaHHe, O0KOBBIE pedpa,
BbICOTa, OOKOBasi moBepxHOCTh. [Ipsimas u HakioHHas npusma. [IpaBunbHas npusma. [lapamnenenunexn. Ky6. Ilupamuna, ee ocHoBaHue, GOKOBBIE
peOpa, BbIcOTa, OOKOBas MOBEPXHOCTb. TpeyrombHass nupamupga. IlpaBunbHas nupamuna. YcedeHHas nupamuia. IloHartue o cuMmMeTpuu B
nmpocTpaHcTBe (LIEHTpaibHas, oceBas, 3epkaibHas). CedeHHss MHOTOrpaHHUKOB. IlocTpoenue ceuyenuid. I[lpeacraBieHne O MNPaBUIBHBIX
MHOTOTPaHHUKAX (TeTpas’ap, KyO, OKTadaAp, AOJAEKAdIP, HKOCAIP).

BekTopsl.

Bekropsl. Monyne BekTopa. PaBeHCTBO BekTOpOB. Ci10K€HHE BEKTOPOB M YMHOKEHHE BEKTOPOB Ha uncio. KomnmmHeapHsle BeKTOpsl. Pasnoxenne
BEKTOpA 110 IBYM HEKOJIJIMHEApHBIM BeKTopaMm. KomrutanapHbie BeKTOpsI. Pa3noxenne no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

MeToa KOOpAMHAT B IPOCTPAHCTBE.

KoopanHaTsl TOUKM 1 KOOpAUHATHI BeKTOpa. CKalsgpHOE NPOU3BEIEHIE BEKTOPOB. Ypasnenue niockocmu. JIpuxkenus. Ilpeobpasosanue nooodus.
VYTriel MeXAy IPSIMBIMU M INIOCKOCTAMU. PaccTosiHne MeX Ty IByMsl TOUKaMH, OT TOYKHU J0 TJIOCKOCTH.

uauHap, konyc, map. [Houdarue nunuuapa. [nomans noBepxnocty uunubapa. [lonarue konyca. [lnomaas nOBEpXHOCTH KOHYCA. Y CEUEHHBIN
konyc. Cdepa u map. Ypasuenue chepsl. Bzaumnaoe pacnonoxxenue chepsl u miockoctu. Kacarenbnas minockocts k chepe. I[lnomans chepsl.




O0BemblI Tes1. O0beM IPAMOYTOIBHOTO Mapajuienenumneaa. O0beMbl NPSMON MPU3MBI U IUIUHPA. OOBEeMbl HAKIIOHHOM MPU3MBI, TUPAMUIBI 1
koHyca. O0beM mapa u miomazab chepsl. OObEeMbI MIAPOBOTO CETMEHTA, IIAPOBOTO CIIOS U IAPOBOIO CEKTOpA.

10 xkiaace

Tema

Moaynb «I1IKOJIBHBIN YPOK»

KoJ1-Bo yacoB 1o jaHHOM nporpamme

JetictBurenbHble uncina ( 3)

UYucnosbie GyHKIH(6 9)

Tpuronomerpudeckue GyHkuuu (27 4)

Tpuronomerpuueckue ypaBHeHusi(104)

HapaHHeJ'IBHOCTB MNPpsAMBIX U IUIOCKOCTEH.

[IpeobpazoBaHre TPUTOHOMETPUUECKUX
BhIpaKkeHHI(15 1)

[IepneHAMKYISAPHOCTH MPSAMBIX M INIOCKOCTEH.

[IpoussonHas(31 u)

KombOunaTopuka 1 BepOsSTHOCTb.

MHororpaniuk (164).

[ToBTOopenue (144.)

1. dopMUpOBaTh TOBEPUTEIBHBIC
OTHOUICHUSA Menczny y‘II/ITCHCM " ero y‘-ICHI/IKaMI/I
2. Crioco0CcTBOBaTh ITO3UTHUBHOTO

BOCHPHUSATHUS yUAITUMUCS TpeOOBaHUHA U TIPOCHO
y4YUTEIA
3. [IpuBnexkarb BHUMaHUE
LIKOJIBHUKOB K LICHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha ypOKax sSBJICHUMN
4. Hcnonp30BaTh BOCIUTATEIbHBIE
BO3MOXXHOCTH COJIepKaHUsI y4eOHOTro
npeaMera
5. [IpumensTh Ha ypoke
MHTEPAKTUBHBIE (POPMBI paOOTHI yUaLTUXCS.
6. OpranuzoBbIBaTh HACTABHUYECTBO
MOTHBHUPOBAHHBIX U 3Py IMPOBAHHBIX
ydaluxcs HaJl HeyCIeBaroIMMHU
OJITHOKJIAaCCHUKaMH
7. VHuUIMMpoBaTh U MOJIEPKUBATH
HCCIIEIOBATENbCKYIO e TEIbHOCTh
LIKOJILHUKOB B paMKax peajln3aluu
VMU UHAUBUIYAJIbHBIX U
IPYIIOBBIX HCCIEN0BATENBCKUX
MIPOEKTOB

27

10

19

15

20

31

16

4 (anr) +10 (reom)




11 kiaace

Tema KoJ1-B0 yacoB 110 JaHHOW Nporpamme
IToBTOpEHME 6
CTeneHu ¥ KOpHU 18
BEKTOPHI 6
15
MeTo1 KOOpAMHAT B IPOCTPAHCTBE
[TokazarenpHas u Jorapudmuueckas QyHKIUU 29
17
HunuHap, KOHYC, map
[TepBooGpasHasi U HHTErpal 8
20
O0beM U III0IIA/Ib TOBEPXHOCTH
DJEeMEHThI MaTEMAaTHYSCKOM CTaTUCTHKH, 15
KOMOWHATOPHUKH U TEOPUHU BEPOSITHOCTEH
VYpaBHeHus u HepaBeHCTBAa. CHCTEMbI YPaBHEHU U 20
HEPaBEHCTB
21

IOBTOPCHUC
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