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Hoacnumenvnas 3anucka.

1.HopmaTHBHO-IPaBOBbIE TIOKYMEHTBI.

Pabouas mporpamma coctaBieHa Ha OcHOBe DenepallbHOTO TOCYIApCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero oOlmiero oOpa3oBaHMs, MPUMEPHON 00pa30BaTEIBLHON MPOrPAMMBI CPEIHETO OOIIETO
00pa3oBaHMs U ABTOPCKUX MPOTPAMM:

- MartemaTtuka: AnreOpa u Hayaa MmaTeMaTH4eckoro ananusa, reomerpus. AJITEBPA. 10-11 kmaccel/
aBT.-cocT. U. U. 3ybapeBa, A. I'. Mopakosuu , 2018 T.

- Maremaruka: Anrebpa W Hayajlla MaTeMaTHMYeCKOro aHanuza, reomerpus. [eomerpus. .M.
CwmupnoBa. 'eomerpuss 10-11 yueOHuk s 00meoOpa3oBaTeIbHBIX yUupexkaeHH (0a30BbI YPOBEHD),
M.2020, «MHeMo3uHa»

[Mporpamma «MaTeMaTHKa» COCTOMT M3 MOIyJel: «AnreOpa U Hayaisa MaTeMaTUYeCKOro aHaM3ay,
«I"eomeTtpusi».

2. Heau u 3ap7aum o0yueHust

W3yuenne MaTeMaTUKU Ha ypOBHE CpeqHEro odumiero oopa3zoBaHus Ha 0a30BOM YPOBHE HAIIPaBICHO
Ha JOCTHKEHUE CIEAYIOIINX IIeTIeH:

o ¢opmMupoBaHue mnpeacTaBJIeHMiIi O MaTeMaTHKe, KaK YHUBEPCAJIbHOM s3bIKa HAyKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MTPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKU;
. pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPAXKEHHUS,  AJTOPUTMHUECKON

KYJIbTYPbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM Il OOy4YEeHHs B BBICIIEH IIKOJIE IO
COOTBETCTBYIOIIEH CHENATIbHOCTH, B OyayIeil mpodecCHoHaNbHON AeSITENbHOCTH;

° OBJIaleHHe MATeMATHYeCKUMH 3HAHUSAMM M YMEHUSIMU, HEOOXOIMMBIMU B MTOBCEIHEBHOMN >KU3HH,
JUISL U3YYEHUs IIKOJbHBIX €CTECTBEHHOHAYUHBIX JUCUUIUIMH Ha 0a30BOM YpOBHE, IJISl MOJY4YECHHUS
o0Opa3oBaHMs B 00JIACTSX, HE TPEOYIOMUX YIITyOJIeHHOW MAaTEMAaTHYECKOM MOATOTOBKH;

° BOCIIUTAHHE CPEJICTBAMHU MATEMAaTUKH KYJIbTYPHI JHUUYHOCTH: OTHOLICHHS K MaTeMaTHKe KakK 4acTh
o0IIIeueIoBeYeCKOl KyJIbTYphl: 3HAKOMCTBO C HCTOpPHEW pa3BUTHS MaTEeMaTHKH, 3BOJIOIUEH
MaTeMaTUYeCKUX UJIeH, TOHUMaHUs 3HAYUMOCTH MaTeMaTUKHU JIJIs1 OOIIIECTBEHHOTO IIporpecca.

B coneprxanuu paboueli mporpaMMbl IPEAIOIaraeTcsi peajn30Barh akTyalbHbIE B HACTOSILEE BpEMS
KOMIIETEHTHOCTHBIN, JINYHOCTHO- OPUEHTUPOBAHHBIN, NEATEIbHOCTHBIM MOIXO/bl, KOTOPBIE OINPENEISAIOT
3aa4 00y4YeHHUs:

e TMPUOOPETEHHE MAaTEMAaTUUECKUX 3HAHUN U YMEHUI;

e OBJIaJIeHUE 000OIIEHHBIMH CIIOCOOAMH MBICITUTEILHOMN, TBOPUYECKOH 1EATENILHOCTEH;

e OCBOGHHE KOMIIETEHIMI: y4yeOHO-NIO3HABAaTEIbHON, KOMMYHUKATUBHOM, pEQIIEKCUBHOM,
JIMYHOCTHOTO CaMOPAa3BUTHA, IIEHHOCTHO-OPUEHTALMOHHOW, CMBICIONIOMCKOBOM M  MpOo¢ecCHOHATBHO-
TPYJOBOIO BBIOODA.

Komnemenmnocmmuwiii nooxo0 o0ecriedyrBaeT B3aUMOCBS3aHHOE PAa3BUTHE M COBEPILIEHCTBOBAHHE
KITFOUYEBBIX, oOuienpeIMeTHbIX u MpPeIMETHBIX KOMITETEHITHH.
[Tpunnunsl oTOopa colepKaHUs CBA3aHbI C IPEEMCTBEHHOCTBIO IieJeld 00pa3oBaHMsS Ha pa3lUYHBIX
CTYNEHSIX M YpPOBHSAX OOy4YeHUs, JIOTUKOW BHYTPUIPEIMETHBIX CBS3€H, a TaKKe C BO3PacCTHBIMU
0COOEHHOCTSIMH Pa3BUTHS YUaIIUXCS.

JIuunocmnan opuenmayua oOpa3oBaTENBLHOTO MPOIIECCA BISBISIET IPUOPUTET BOCIUTATENBHBIX U
pasBuBaromux ueied oOydeHus. CrocoOHOCTh ydalMxcs MHOHUMATh HPUYMHBI U JIOTUKY pa3BUTHS
MaTEeMaTHYeCKUX TIPOILECCOB OTKPHIBAET BO3MOXKHOCTH JUISI OCMBICIEHHOTO BOCHPHSITHSI  BCETrO
pa3HooOpa3usi MUPOBO33PEHUYECKUX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBPEMEHHOM MHMpE.
Cucrema yueOHBIX 3aHATUN TPHU3BAHA CIIOCOOCTBOBATH PA3BUTHIO JMYHOCTHOM CaMOMJIEHTU(UKALNU,
T'YMaHUTapHON KYJNbTYpPbl LIIKOJIBHUKOB, YCHWJIEHHIO MOTHBALIMM K COLIMAJIBLHOMY ITO3HAHUIO U TBOPYECTBY,
BOCIIUTAHMIO JMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KayeCcTB, B TOM 4YHCIIE TPakJaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

JleamenvHocmuulii. nOOX00 OTPAXKAET CTPATETHUIO COBPEMEHHOM 0Opa30BaTENbHON IOJUTHKU:
HE00XO0AMMOCTh BOCITUTAHUS YEJIOBEKA U TPakJaHMHA, UHTETPUPOBAHHOTO B COBPEMEHHOE eMy OOILECTBO,
HAIEJICHHOTO Ha COBEpPUIEHCTBOBaHME 3TOro obmectsa. CucreMa ypoKOB COPUEHTHPOBAaHA HE CTOJBKO Ha
nepeaayy «roTOBBIX 3HAHMI», CKOJBKO Ha (OpMUpOBaHHE AaKTUBHOW JHMYHOCTH, MOTHBHPOBAHHOU K
camMo00pa3oBaHuIO, OO0Jajarolell JOCTaTOYHBIMU HaBbIKAMH M IICHXOJOTHYECKHMMH YCTaHOBKaMH K
CaMOCTOSITEIbHOMY TTOMCKY, OTOOpY, aHAJIN3Y M HCIIOJIb30BAaHUIO HHPOPMALIUU. DTO MOMOXKET BBITYCKHUKY



aJanTUPOBATHCS B MHpE, T1Ie 00beM HH(OPMAIIUU PACcTET B TEOMETPUUECKON TPOTPECCHH, T/I€ COIMaTbHas
u TnpodeccrHoHambHas YCIEMIHOCTh HANpPSIMYIO 3aBHCSIT OT IMO3UTHUBHOTO OTHOIICHHWSI K HOBAIHSM,
CaMOCTOSITEJIBHOCTH MBILIJICHUS! U WHULMATUBHOCTH, OT FOTOBHOCTHU IPOSIBIIATH TBOPYECKUU MOAXOJ K
Jeny, WCKaTh HECTaHJAPTHBIE CIOCOOBI pEHICHUs MpoOJieM, OT TOTOBHOCTH K KOHCTPYKTHBHOMY
B3aNMMOCHCTBHIO C JIIOJbMH.

3. MecTo npeamera B y4eOHOM IJIaHE HIKOJIbI.
Peanuzayua oopazoeamenvnoit npozpammel no mamemamuke ¢ QY

Kiace ABTOpCKas mporpamMma (roj1i/ Heaes) VYuebOnsrii man OY
10 102 (anropa) +68 (reomerpus)=170\5 170
11 102 (anropa) +68 (reometpus)=170\5 170

4. Tlnanupyembie pe3ybTarhbl ocBOeHust QOII (1uYHOCTHBIE, MeTanIpeAMeTHbIE H IIPeAMeTHbIE)
Ha YPOBHeE cpeHero o0uero oopazoBanus «Maremaruka: ajaredopa u Ha4aJIa MATEMaTHYECKOI0
aHa/u3a, reoMeTpus»
JIn4yHOCTHBIE pe3yJIbTAThI:
e OpUEHTAIMsl  OOyyaroUMXcs Ha  pealM3alii0  MO3UTHBHBIX  JKU3HEHHBIX  IEPCIEKTHUB,
WHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTH M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICIICHHIO,
CHOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TJIAHBI;

¢ TOTOBHOCTh M CIIOCOOHOCTh O6yanOHII/IXC$[ K CaMOpPa3BUTHUIO U CaAMOBOCIIMTAHUIO B COOTBCTCTBHU C
O6I.I.[C“I€J'IOB€LICCKI/IMI/I HOCHHOCTSAMUA U HACATIAMU I'PaAXKIaHCKOT'O O6H_ICCTBa;

® HPAaBCTBCHHOC CO3HAHWC W TIIOBCACHHWC Ha OCHOBC YCBOCHHA O6HIC‘-I€JIOB€‘~ICCKI/IX HCHHOCTeﬁ,
TOJICPAHTHOT'O CO3HAHUA U ITOBCACHUS B IIOJIMKYJIBTYPHOM MUPC, TOTOBHOCTU U CIIOCOOHOCTH BECTHU Auajaor
C IpyTHMMHU JIIOAbMHU, JOCTUTATh B HEM B3aMMOIIOHUMAHWA, HAXOAUTH O6IHI/Ie OeJii U COTPpYAHHUYATh OAJIA UX
JOCTHIKCHU A,

e IPUHATHE TYMAHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAaXXUTEJIbHOE U J10OpOKEIaTeIbHOE
OTHOIIIEHUE K JPYrOMYy 4YeJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

® pa3BUTUC KOMHGTGHHI/If/'I COTPpyAHHUUYCCTBA CO CBCpPCTHUKaMH, JACTbMH MJIAAUICTO BO3pacTa,
B3pOCJIILIMH B O6paSOBaTCHBHOﬁ, O6H.I€CTBCHHO HOHGSHOﬁ, y‘Ie6HO'I/ICCJ'Ie,Z[0BaTeJ'ILCKOI7I, HpO@KTHOﬁ n
Apyrux BuJaax ACATCIIbBHOCTH.

e MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJIaJIeHHE JOCTOBEPHON MH(OpMalmend o NepeaoBbIX
JOCTUKEHHSIX U OTKPBITUSX MHUPOBON U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 yCTpo#CTBE MHpa 1 00IIECTBA;

e TOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOO0OPa30BaHUIO, HA MPOTSHKEHUH BCEH
KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMPEephIBHOMY OO0pa30BaHMIO KaK YCIOBHIO  YCHEIIHOMN
Mpo¢eCCHOHAIIBHON 1 OOIIIECTBEHHOMN JESTEIHHOCTH,

e OCO3HAHHBIN BBIOOP OyayIei mpodeccuu Kak myTh U CIoco0 peann3anuu COOCTBEHHBIX KU3HEHHBIX
IIJIaHOB;

e TOTOBHOCTh OOYy4aroluXcsl K TPYAOBOH NpoeCCHOHAIbHONW NEATENIbHOCTH KaK K BO3MOYKHOCTHU
y4acTHs B PEIICHUH JIMYHBIX, OOIECTBEHHBIX, FOCYJapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0JIEM;

e IOTPEOHOCTh TPYIAUTHCS, YyBaKEHHWE K TPYAy M JIOASIM Tpyda, TPYAOBBIM JOCTUXKEHHSM,
N00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3HBIM BUJAM TPYAOBON AESITENbHOCTH;

e TOTOBHOCTB K CaMOOOCTYKMBaHUIO, BKJIIOUasi O0y4YEHHE U BBIITOJIHEHHE JOMAIIHUX 005S3aHHOCTEH.

e pu3MUECKOE, IMOLIMOHATIBHO-TICUXO0JIOTUYECKOE, COIIMATIbHOE OJIarononydne o0yJaromuxcs B dKU3HI
00pa3oBaTeNbHON OpraHU3alyy, OILIYIIEHHE AETbMH O€30MacHOCTH M IICHXOJIOTHYECKOro KoMmQopTa,
MH(POPMALMOHHOM 0€30MacHOCTH.

MeTanpeamMeTrHblie pe3yJabTaThl

MertamnpeaMeTHble pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl MPeACcTaBIeHbI
TpeMsi TPyNNaMH YHUBEPCAIbHBIX Y4eOHbIX AeiicTBuii (Y'Y ):

1. PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

BbInyCKHUK Hay4YuTCH:



e CAMOCTOSITEJILHO OINPENeNATh LeNU, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO
OIPEIENINTh, YTO LI€JIb IOCTUTHYTA;

e OLICHUBATh BO3MOXHBIE MOCIEJICTBHS JOCTH)KEHHMS IIOCTAaBICHHOW 1€ B JIEATEIBHOCTH,
COOCTBEHHOM KM3HM U KU3HU OKPYKAIOLIUX JII0/Iei, OCHOBBIBASCH HA COOOPaKEHUSIX ITUKH U MOPAJIH;

e CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHON EATEIbHOCTH U KU3HEHHBIX
CUTYyaLUsX;

e OLIGHUBATh PECYPCHI, B TOM YHCIE BpeMs U JApPYyrue HeMaTepHalbHbIe PECypChl, HEOOXOIUMBIE IS
JOCTUKECHMSI IIOCTABJIICHHOM LIETIH;

. BBIGI/IpaTB MYyTb JOCTHXXCHUS LCIIN, IJIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3a/1a4, ONTUMU3UPYH
MaTCpHaJIbHBIC U HEMATCPHUAJIbHBIC 3aTPAThI;

e OPraHu30BBIBaTh 3(P(PEKTUBHBIA MOUCK PECYpCOB, HEOOXOAUMBIX ISl JOCTHKEHUS MOCTABICHHOM
LETIH;

e COIOCTABJISAITH [TOJIYYEHHBIN pe3yJIbTaT A€ATEIbHOCTH C [TIOCTABJIEHHON 3apaHee LIETbIO.

ITo3HaBaTe/bHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
BbINYCKHUK HAYYHTCS:

e UCKaTh UM HAXOAUTh OOOOIIEHHBIE CIOCOOBI peIIeHHs] 3aqady, B TOM 4YHUCIE, OCYIIECTBISATH
pa3BepHYTHIH WH(OPMAIIMOHHBIN MOMCK W CTaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIC W IO3HABATEIBHBIC)
3a/1a4u;

e KpDUTHUUECKHU OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMALMIO C pa3HbIX MO3ULIMH, pacro3HaBaTh U
(buKkcupoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

* HCIIOJIB30BATh PA3JINYHbIE MOJEIbHO-CXEMATHUECKUE CPEJICTBA JUIS IIPEACTABICHUS CYIECTBEHHBIX
CBSI3€H M OTHOILICHH, a TAKXKe MPOTHBOPEUHii, BEISIBICHHBIX B MHPOPMALIMOHHBIX HCTOUHUKAX;

e HAXOJUTh U NPUBOJUTH KPUTUYECKUE APTYMEHTHl B OTHOLIEHUM JEHCTBUM U CYXAECHUHU IPYroro;
CIIOKOMHO M pa3yMHO OTHOCHTHCSA K KPUTHUYECKMM 3aMEYaHHUSM B OTHOLIEHHWH COOCTBEHHOI'O CY)KJIEHHUS,
paccMaTpuBaTh UX KakK pecypc COOCTBEHHOIO pa3BUTHS;

e BBIXOJUTHL 3a paMKu lee6H0ro npeamMera Mu  OCYUICCTBIIATH HCJ’ICH&HpaBHCHHLIfI IIOUCK
BO3MOXKHOCTEH JJISl IIMPOKOTO MEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS,

e BBICTpANBATh HHAWBUAYAJIbHYIO 06p330B8.TeJ'IBHy}0 TPACKTOPUIO, YYHTHIBAd OIpaHUYCHHUA CO
CTOPOHBI APYIrUX YYaCTHUKOB U PCCYPCHBIC OTPAHUYCHUS,

e MCHATH U YACPIKUBATH PA3HBIC ITO3UIIUHN B MMO3HABaTEIIbHOM ASATEIbHOCTH.

KoMmyHukaTnBHbBIe yHUBEpcaIbHbIe y4eOHbIe AeiicTBUS
BbInyCKHUK HAYYUTCS:

e OCYIIECTBIISATh JIEJIOBYI0O KOMMYHHUKAIINIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU
o0Opa3oBaTeNbHONW OpraHM3allMd, TaK M 3a ee MpeAeraMu), NHoAOUpaTh MAapTHEPOB Ui JEOBOM
KOMMYHHKAIMU UCXOJI U3 COOOpaKeHUI pe3yIbTaTUBHOCTH B3aMMOJEHCTBYSI, a HE IUYHBIX CUMIATHIA;

e [IPU OCYIICCTBJIICHUU prr[l'[OBOfI pa60TBI OBITh KakK PYKOBOAUTCIIEM, TaK U YJICHOM KOMaHIbI B
Pa3HBIX POJIAX (reHepaTop H,I[eﬁ, KPHUTHK, UCITOJTHUTCIIb, BBICTyrIaI-OH_[I/II\/'I, SKCIIEPT U T.I[.);

e KOOPJMHHUPOBATH U BBIMIOJIHATH PAaOOTY B YCIOBUSX PEATbHOT0, BUPTYAIIbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

® pa3BCpHYTO, JOTMYHO MW TOYHO H3JIaraTb CBOIO TOYKY 3pCHHUA C HCIIOJB30BAHUECM AACKBATHBIX
(YCTHI)IX n HI/ICBMGHHLIX) SA3BIKOBBIX CPCIACTB;

e pacro3HaBaTh KOH(MIUKTOTEHHBIE CUTYallUH U MPEeNOTBpALIaTh KOHQIUKTHI A0 UX aKTUBHOW (asbl,
BBICTPANBATh JICJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHHKAIINIO, H30€rast JTMYHOCTHBIX OLIEHOUHBIX CY>KICHUH.

IIpeamerHbie pe3yabTarbl. ba3oBblii ypoBeHb

B cootBercTtBum ¢ ®I'OC COO, npenmernbie pe3ynbratsl ocBoeHus: OOII Ha 6a30BOM ypoBHE
MIpPeJICTaBJICHBI ABYMs TpynmnamMu: « BEIMYCKHUK HAYIUTCS — 0a30BBIA YPOBEHBY, «BBIMTYCKHUK MOIYYUT
BO3MOKHOCTB HAYUUTHCSI — 0A30BBI YPOBEHDY.

Ilpeomemmnuie pesynomamaul pazoena « BoinycKnuk noayuum 603mMo0)iCHOCHb HAYUUMbCA» HE
BBIHOCSITCSI HA UTOTOBYIO aTTECTAIIMIO, HO TIPH 3TOM BO3MOXKHOCTH UX JIOCTH)KCHHS JOKHA OBITh
MPEIOCTaBlIeHA KAXKI0OMY 00yJaromeMycsl.



ba3oBblii ypoBeHb
«IIpobeMHO-pyHKIMOHAIBHBIE Pe3yJbTaThD)

Paznen |. BbINyCKHUK HAYYHTCS I1]. BoIMyCKHUK MOJYYUT
BO3MOSKHOCTH HAYYHTHCS
Mean Jlns ucrionb3oBaHusl B MOBCEHEBHOM KU3HU U Jna pazeumus mviuiienus,
OCBOEHHSA o0ecrnedeHrs BO3MOKHOCTH YCIIEITHOTO UCNONIL30BAHUS 8 NOBCEOHEBHOLL HCUZHU
npeaMera MIPOJIOJKCHHSI 00pa30BaHUs IO u obecneyeHus 603MONCHOCMU
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C NMPUKJIAJHBIM | YCHEUHO20 NPOOOIHCEHUSL 00PA308AHUSL
HCIOJIb30BAHUEM MaTEMAaTHKH no CReyuanrbHOCMAM, He CEA3AHHBIM C
NPUKTIAOHBIM UCNONIb308AHUEM
Mamemamuxu
dnemenmovr |— OmnepupoBaTh Ha  0a3oBOM  ypoBHE |— Onepuposamv ROHAMUAMU: KOHEUHOE
meopuu MOHATUSIMH: KOHEYHOE MHOXKECTBO, DJIEMEHT | MHOJMCECMB80,  2leMeHm  MHOMCecmad,
MHOCECME | MHOXECTBA, TIOJMHOXKECTBO, MEPECCUCHUE U | HOOMHOICECMBO, nepeceuenue u
u o0ObeAMHEeHNE MHO>KECTB, YHCIIOBBIE | 00beOUHEHUEe ~ MHONCECms,  YUCI08ble
Mamemamuy | MHOXKECTBA Ha  KOOPJAWUHATHOW  MPSMOMU, | MHOJCECMBA HA KOOPOUHAMHOU NPAMOU,
eckoil OTPE30K, HHTEPBAJI; ompe3oK,  uMmepeal,  NOJYUHMEpP8al,
JI0CUKU — OIICpUPOBATH Ha 0a30BOM YPOBHE npomesicymoxk ¢ 8bIKOJIOMOU mouxoﬁ,
[TOHATHIMM: YTBEPKAEHHE,  OTPUIIAHME | epaguueckoe npeocmasieHue MHOICeCms
YTBEPKAEHHS,  HMCTHHHBIE W JIOXKHBIE | HA KOOPOUHAMHOT NIOCKOCHIU,
YTBEPKACHUS, IPUUNHA, CIICJICTBUE, YACTHBIN | — onepuposams NOHAMUAMU.
cilydaid oOIIero yTBEpKIeHUS, KOHTPIPUMED; | ymeepoicoenue, ompuyanue
— HaXOOWTh IEPECEUCHUE M OOBEIUHEHME | YMEEPIUCOCHUS, UCMUHHbIE U  JIOJCHbIE
IBYX MHO>KECTB, MPEICTABICHHBIX | VMBEPIICOCHUs, — NpuuuHa,  cieocmeue,
rpaguYecKy Ha YUCIOBOH MIPSMOIA; YACMHBLUL CIYYall 00ue2o Ymeepicoenus,
— CTpOUTh Ha YHCIIOBOM IpsIMOM | KOHmpnpumep;
MMOJIMHOKECTBO ~ YHCJIOBOTO  MHOJXECTBA, | — Npogepsamb NPUHAONEIHCHOCTD
3aJlaHHOE MTPOCTEHIIINMHU yCIOBUSIMU; INeMEHMA MHONCECMBY,
— pacrosHaBaTh  JIO)KHBIE  YTBEPKIEHHS, | — HAX0OUmMb nepeceuenue u 00beOUuHeHue
OLIMOKYU B PaCCyKICHHSIX, B TOM UHCJIE | MHOJCECMS, 8 mom yucne
C MCIIOJIb30BAaHHEM KOHTPIIPUMEPOB. npeocmasieHHbIX epaguuecku Ha
YUCTIOBOL NPAMOU U HA KOOPOUHAMHOU
B nosceomesnoii oicusHu u npu  uzyueHuu | nIOCKOCM;
Opy2Ux npeomemos: — npoeooumbv OdokazamenvHbvie
— WCHOJB30BaTh YHUCIOBLIE MHOXECTBA Ha | PACCYIHCOEHUs. ons o0bocHosanus
KOODAMHATHOM  MpPAMON  JUId  ONHUCAHMS | UCTMUHHOCTU YMEEPHCOCHUIL.
pEaNbHBIX MPOLIECCOB U SBJICHU;
— HpOBOI[I/ITI) JIOTUYECKUue paccy){(I[eHHg B B I’lOGCé@HeGHOﬁ HCUSHU U npU U3YHYEHUU
CUTYyalUsIX NOBCEJHEBHON KU3HU Opy2ux npeomemos:
— UCNONIb306AMb HUCIOBblE MHOMICECm8d
Ha  KOOPOUHAMHOU  NpAMOU U  Ha
KOOPOUHAMHOU NJIOCKOCMU Ol ONUCAHUSL
PeanvHbiX npoYecco8 U AGNeHUN,
— npo8ooumbv odoxazamenvHble
paccyscoenus 8 CUmyayusx no8ceoOHesHol
JHCUZHU, NpU peuleHuu 3a0ad u3 Opyeux
npeomemos
Yucna u — OmnepupoBath Ha  0azoBoM  ypoBHE |— (C80000HO onepuposamv NOHAMUAMU.
ebIpadIcenUA | TIOHATUSAMU: 11€JI0€ YHCIIO, JEIUMOCTh YUCeN, | yeroe  4Yucio, oenumocms yycer,
OOBIKHOBEHHAs1 JIpo0b, JeCATUYHAS JPOOb, | 0ObIKHOGEHHA OpPOOb, decamuunas Opoow,
paroHagbHOe YHCIIO, MPUOTMKEHHOE | PAYUOHATILHOE — YUCNO,  NPUOTUINCEHHOE
3HAYEHUE YHUCJIA, YacTh, JIOJIA, OTHOIICHUE, | 3HAUEHUe yucna, yacme, oo,
MIPOLICHT, MOBBINIEHUE U TIOHWKEHUE Ha OMHOWEHUEe, NPOYeHm, NOGblUEeHUE U
3aJlaHHO€ YHCIIO MPOIIEHTOB, MACIITA0; NOHUdICeHUe Ha  3a0aHHOe yucno




— omepupoBatb Ha  0a30BOM
MOHATHSIMHU: agorapupm

TPUTOHOMETPHUYECKas OKPYXHOCTb,
rpajycHas Mepa yIya, BeJIMYMHA YIJIa,
3aJaHHOTO TOYKOW HA TPUTOHOMETPHYECKOU

yYpOBHE
qyuca,

OKPY)KHOCTH, CHHYC, KOCHUHYC, TaHI'€HC H
KOTAaHI€HC YIJIOB, UMEIOIIUX MPOU3BOJIBHYIO
BEIINYUHY;

— BBINOJIHATH apudMeTHuecKkue ACHCTBUS C
LEJIBIMU ¥ PAallMOHAJIbHBIMU YHCIIAMU;

— BBIIOJHATh HECJIOXHBIE NpeoOpa3zoBaHUs
YHCIIOBBIX BBIPAKEHUM, CoJIeprKaIInX
CTEIEHH 4ucell, TM00 KOPHHU U3 4Hceln, J10o
JorapupMbl YUCEIT;

— CpaBHMBaTh pallMOHAJIBHBIE YHCIIA MEXIY
co0o0ii;

— OLICHUBATh u CpaBHMBATh c
palMOHAIbHBIMU YHWCJIAMH 3HAYEHHUS LEJIbIX
CTENEHEH 4Yuceln, KOPHEW HaTypalbHOU
CTEIIEHM M3 4Yucel, JiorapudMoB 4YHUCET B
IIPOCTBIX CIIydasix;

— u300pakaTh TOUKAMHU Ha YHCIOBOH MPSMON
LieJIble U pallMOHAJIbHBIC YHCIIA;

— u300pakaTh TOUKAMHU HA YHCIOBOH MPSIMOI
Leble CTENEHU 4YUCed, KOPHM HaTypallbHOMN
CTEIIEHUM W3 4Huces, Jiorapupmbl Yucel B
IIPOCTBIX CIIydasix;

— BBINOJHATh HECJIOXHBIE MPEOOPa30BaAHUS
HENBIX U JAPOOHO-PAIMOHANBHBIX OyKBEHHBIX
BBIPAKECHUI;

— BBIpaXaThb B MPOCTEHUIINX CIOy4yasx W3
paBEHCTBA OJHY IEPEMEHHYIO UEPE3 IPYTHE;
— BBIYMCIATH B MPOCTHIX CIydyasx 3HAYCHUS
YUCIOBBIX M  OYKBEHHBIX  BBIPaKEHUH,
OCYILECTBIISASE HEOOXOAUMBIE MOACTAHOBKH M
npeoOpa3oBaHus;

— u300paxkaThb CXEMAaTU4YECKU yroJl,
BEJIMYHMHA KOTOPOT'O BBIPAYKEHA B IPALycax;

— OLICHMBAaTb 3HAaKM CHHYCa, KOCHHYCa,
TaHI'€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B noeceomeenoti ocusHu u npu  usyueHuu
OpyeUx y4eoHvix npeomemos:

— BBINIONHATh BBIYMCIICHUS TIPU PEIICHUU
3a]1a4d MPaKTHIECKOTO XapaKTepa;

— BBIITIOJIHATH MPAKTUYCCKUC PACUCTBI C
HCIIOJIBb30BaHUEM npu HGO6X0}II/IMOCTI/I
CIIPABOYHBIX MAaTEPUAIOB U BBIYUCIUTEIBHBIX
YCTPOWCTB;

— COOTHOCHTH peaybHbIe BEJINYUHBI,
XapaKTEepPUCTUKH OOBEKTOB OKPYXKAIOIEro
MHupa C HWX KOHKPCTHBIMH YHCIIOBBIMHU
3HA4YCHUAMU;

— HCIOJB30BaThb  METOMbI OKpYIJICHHUS,

npoyeHmos, macumao,

— npusooumsv  npumepvl  yucel ¢
3A0AHHBIMU CEOUCMBAMU OETUMOCTIU;

— onepuposamv NOHAMUAMU. TO2APUPM
yucaa, MPUSOHOMEMPUYECKASL
OKDYICHOCMb, PAOUAHHASA U 2PAOYCHASA
Mmepa yena, 6eluduHa yed, 3a0aHHO20
mouKou Ha MPUSOHOMEMPUYECKOU
OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U

KOMAaH2eHC yenos, uMerouux
NPOU3BOTILHYIO BEIUUUHY, YUCAA € U T,

—  BbINOJIHAMb apugpmemuyeckue
Oeticmeus, couemas yCmHble u
NUCbMEHHblEe Npuemvl, NPUMEHSs Npu
Heobxooumocmu BbIYUCIUMENbHbIE
ycmpotucmea;

— HAxXoo0umo 3HAYEHUs KOpH3L
HAMYpaibHOU  CMeNneHu, CMmeneHu ¢
PAYUOHATLHBIM nokaszamenem,
noeapughma, UCNONb3YAL npu
Heobxooumocmu BLIYUCTIUMEIbHBLE
ycmpoucmea;

— NONb308AMBCS OYEHKOU U  NPUKUOKOU
npuU NPAKMU4ecKux pacyemax,
— NpPOBOOUMb NO U38ECIMHBIM POPMYIAM U

npasuiam  npeoopazo8anus.  OYKEeHHbIX
BLIPAdICEHUL,  GKIIOUAIOWUX — CMeneHlU,
KOpHLU, Jocapughmol u
mpuecoHomMempuyecKue yHKyuu,

— HAxXo0umb  3HAYEHUs  YUCIOBbIX U
OYKBEHHLIX — BBIPAJICEHULL,  OCYULeCBISIs
Heobxooumble noOCManoexu u
npeoopazosanus;

— uzobpaxcamv  cxemamuyecku — yeol,
BEUUUHA ~ KOMOPO20  BbIPANCEHA 6

epadycax unu paouanax,

— UCNONL306aMb  NPU  peueHuy  3a0ay
mabauunvie 3HAYEeHUs.
MPULOHOMEMPULECKUX DYHKYULL Y208,

— BLINONHAMb NEPesod GeIUYUHbL Yeld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoll sicuznu u npu uzyueHuu
Opy2ux yueOHvlX npeomMemos:

— GBINOAHAMb  OCUCMmBUs ¢ HUCTO8bIMU
OaHHbIMU npu peutenuu 3a0au
NPAKmMu4ecko2o xapakmepa u 3a0ay u3
Paziuunblx obnacmel 3HAHUU, UCHONb3YA

npu Heobxooumocmu CnpasoyHbvie
Mamepuansl u BLIYUCTUMENbHBIE
ycmpoucmeda;

— oyeHusamo, cpasHusamuo u
UCNONIL308aMb npu peuieHuu

npakmu4ecKkux 3a0a4 YUCio8ble 3HAYEeHUs




NpUONMKEHUS U TIPUKUAKH MPH PEIICHUH
MIPAKTUYECKHX 3a]a4 IOBCEIHEBHOM JKU3HU

PeanvbHblX eIUYUH, KOHKPEMHblE YUCTOBblE
Xapaxkmepucmuxu 00beKmog
OKpYAHCaOUieco Mupa

Ypasnuenua
u
HepageHcme
a

— Pemars JIMHEHHbIE yYpaBHEHUS U
HEPaBEHCTBA, KBAIPATHBIC YPABHCHUS;

— pemarh JorapupMUUECKHE  ypaBHEHHS
Buga log a (bx + ¢) = d u npocreiime
HepaBeHCTBa Buaa log a X < d;

— pemiath IOKa3aTeabHBIC YPaBHEHUS, BHA
a”*°= d (rme d MOXHO TpeaCTaBATH B BHIE
CTENICHH C OCHOBAaHMEM @) M IPOCTEHIIHE
HepaBeHcTBa BHaa @ < d (rme d MoxkHO
[PEJICTAaBUTh B BHUJIE CTCIIEHH C OCHOBAHHEM
a);.

— TMPHUBOAMWTL HECKOJIBKO IMPHUMEPOB KOpPHEH
POCTEHIIEro TPUTOHOMETPHYECKOTO
ypaBHEHHsI BHIA: Sin X =&, COSX =a, tg X =
a, ctg X = a, rme a — Tabau4HOE 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUYECKOM

GbyHKIHN.

B noeceomeenoti owcusHu u npu  usyueHuu
Opy2Ux npeomemos:

— COCTaBIISITh W pellaTh ypaBHEHUS U
CHCTEMBbl  ypaBHCHMH  TpU  PCUICHUU
HECJIOXKHBIX MPAKTUYSCKUX 3a/1a4

— Pewamp PAayuoHanvHble,
nokasamenbHvle U Jo2apu@muieckue
VpasHeHus: U HepaseHcmed, npocmeuuiue
UPPAYUOHAIbHBIE U MPULOHOMEMPUYECKUE
VPAasHeHUsl, HepaBeHCMBA U UX CUCEMbL,

— UCNONb306aMb  Memoobl  peuleHus

VpasHeHuii: npugeoerue K 6udy
«npouszeedenue  pPAHO  HYIIO»  UIU
«uacmumoe  pagHO  HYIIOY»,  3AMeHa
nepemMenHbIX,

— UCNONbL306aMb MemoO UHMEPBAN08 OJisl
PpeueHUs: HepABeHCMS,

— UCNOIB308aMb epaduueckuil Memoo s
NPUOTUNCEHHO20 DpeuleHUs VPABHEeHUU U
HepaseHcma,

— u300pasicamev Ha MPUSOHOMEMPULECKOT
OKDYICHOCMU —~ MHOJICECMB0  PeuleHull
npocmeuuux MPULOHOMEMPUYECKUX
VPaBHeHUll U HEPABEHCME,

— BbINOJHAMb O0MOOP KOpHel YPAGHeHUl
unu pewieHuil HepaseHcma 8
coomeemcmeuu ¢ OONOJHUMETbHBIMU
VCILOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoil scusHu u npu uzyueHuu
Opyeux yueOHviX npeomMemos:

— cocmasnsams U peuwlams  YPAGHeHUs,
cucmemvl YpagHeHUll U HepageHcmed npu
peuwtenuu  3a0a4  Opyeux  yueOHbvlX
npeomemos;

— UCNOJIb306dANb YpaeHerUuA u
HepaeeHcmeda onst nocmpoernus u
uccne0o8anus npocmeﬁmux

MamemMamuyeckux — mooenell  peanbHblX
cumyayull unu NPUKIAOHbIX 3404y,

— ymemo UHmMepnpemuposams
NOTYYEHHbI NpU  peulenul  YpaeHeHus,
HEepPABeHCcmea Uil CUCMeEMbl Pe3Vibman,
oyenugamv €20  nNpasoonoooodue - 8
KOHmMeKcme 3a0aHHOU PeanbHOU CUMyayuu
UU NPUKTIAOHOU 3A0a4U

Dynukyuu

— OnepupoBatb Ha  0a30BOM  ypOBHE
MOHATUSIMHU: 3aBUCUMOCTh BEJINYHH,
GyHKIMS, apTyMeHT U 3HaueHue (yHKIUH,
o0lacTh  OmpeneNeHuss U MHOXKECTBO
3HayeHui (QyHKIUHU, TpaduK 3aBUCUMOCTH,
rpaduk byHKIIH, HYITU byHKIIH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3PACTaHME HAa YHUCIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha  YHUCIOBOM  IPOMEXKYTKE,
HauOoJpIllee W  HauMEHbIIee 3HAYEHUE

— Onepuposams NOHAMUAMU:
3a6UCUMOCMb BeUYUH, @yukyus,
apeymenm u 3nadenue yHKyuu, obracmo
onpedenenHusi U MHONCECMBO 3HAYCHUL
@dynxyuu, epagux 3asucumocmu, 2papux
@yuKyuu, HYIU QYHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMBA, — B03PACMAHUE  HA
YUCTIOBOM  NpOMedNCYmKe, YOvieaHue Ha
YUCI080M NpOMeEdCYymKe, Hauboavuee U
HauMeHbuiee  3HAYeHUe  QYHKYuu  Ha




GyHKIMH  Ha  YHCIOBOM  IIPOMEXKYTKE,
nepuoaudeckas QyHKIHUs, IEPHOL;
— omepupoBatb ~ Ha  0a30BOM  ypOBHE

IIOHATUSAMU: npsimMast u oOparHas
IIPONOPLIMOHAIBHOCTD JUHEWHAs,
KBaJpaTU4Hasi, aorapupmMuuecKas u
IIOKa3aTeabHast ¢GyHKUUY,

TPUTOHOMETPUYECKHE (DYHKIIUH;
— pacmo3HaBaTb TpapuKd  BJIEMEHTAPHBIX

byHKIMIA: IPSAMOit u obpaTtHoit
MPONOPLIUOHAIIBHOCTH, JIMHEUHOM,
KBaJIpaTUYHOM, JorapuMUIEeCKOM u
[10Ka3aTeIbHON (byHKUIUH,

TPUTOHOMETPHUECKUX (DYHKIIHIA;
— COOTHOCHTH  TIpauKu  3JIEMEHTAPHBIX

byHKIMIA: psAMOi u oOpaTHoO
MPONOPLIUOHAIIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, JorapuMHIECKOM u
[I0Ka3aTeIbHOU (byHKIUH,
TPUTOHOMETPUYECKHIX byHKIUH c

(dbopmynaMu, KOTOPBIMUA OHU 33/1aHBI,

— HaxoguThb 1O Tpapuky HpUOTHKEHHO
3Ha4eHUs (YHKLIUU B 3alaHHBIX TOUKaX;

— ompenenartb 1o rpaduKy — CBOWCTBa
byHKIIN (aynH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEKYTKU
MOHOTOHHOCTH, HauOOJbllINEe U HAUMEHbIINE
3HAYCHHMS M T.I1.);

— CTpouTh  d3CKHM3 Tpaduka  (QyHKIHUH,
YIOBJIETBOPSIOLIEH IPUBEACHHOMY HabOpy
ycioBuii  (mpomexyTkd — Bo3pactaHus [
yObIBaHUs, 3HaueHue (YHKIUU B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB H T.JI.).

B nosceomegnou owcusnu u npu  usyyeHuu
Opy2ux npeomemoas:

— ompenenarts 1o rpapukaM  CBOWCTBa
peambHBIX  TMPOLECCOB U 3aBUCHUMOCTEH
(Hambonpmie W HaWMEHBIIME 3HAYEHUS,
NPOMEXYTKM BO3pacTaHUs M yObIBaHWA,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.11.);

— WHTEPHPETHPOBATH CBOHCTBA B KOHTEKCTE
KOHKPETHOW MPAaKTUYECKOHN CUTyaInu

YUCTO80M NPOMENCYMKe, NepuoOUdecKasl
@yHKyus, nepuoo, uemuas U HeyemHas

@yuryuu;
— onepuposamv NOHAMUAMU. NPAMASL U

obpammast NPONOPYUOHATILHOCHID,
JuHelnasl, K6AOpamuyHas,
Joeapupmuyeckas U NOKA3AMENbHAS
Gyukyuu, MPULOHOMEMPULECKUE
@yuryuu;

— onpeodensamb  3HAueHUe QYHKYuu no
3HAYEHUI0 apeyMEeHma Npu  PAa3IudHbIX
cnocobax 3a0anus GyHKyuu,

— cmpoums epaguxu U3YUEHHBIX
@yuryuii;

— onuceieamv ~ no  epaguxy u 8
npocmeuwux — ciyyasx — no  gopmyne
nosedenue  u  ceoucmea  QyHKyuil,
Haxooumsv  no  epauxy  QyHKyuu
Haubobuue U HauMeHbulle 3HAYeHUs,

— cmpoums 3cKu3 epaguxa  Qyukyuu,
yooeremsopsioueli NPUBEOeHHOMY HAOOPY

Venosuil (npomedcymru
8o3pacmanus/yovieanus, 3HayeHue
@yHKyuu 6 3a0aHHOU MOouKe, MOUKU
IKCMPEMYMO8, acumMnmomul, HYU
Gdynkyuu u m.o.);

— pewiamv  YpAaHeHus,  npocmeuuiue

cucmembl ypasHeHul, UCNOIb3Ys CEOUCMBA
@dyHKyull u ux epagukos.

B nosceonesnoil scusHu u npu uzyueHuu
Opy2ux yueOHvlX npeomMemos:

— onpeodensimp no epagpuxam u
UCNONL308aMb OISl PEUEHUsT NPUKIAOHBIX
3a0ay COUCMBA pealbHbIX NPOYeccos U
3asucumocmett (Haubovuue u
HauMmenvbliue  3HAYEHUs,  NPOMENCYMKU
gospacmanus U YOblaHusi  PYHKYuUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomul, nepuoo u m.n.);

— UHmMepnpemuposams ceolicmea 8
KOHmMeKcme KOHKPemHOU NpaKmuieckol
cumyayuu,

— onpedensams no epapukam npocmeiiuiue
Xapakxmepucmuxu nepuoouUyecKux
npoyeccog 8  OUoIO2UU,  IKOHOMUKE,
MY3bIKe, paouocesazu u op. (amniumyod,
nepuoo u m.n.)

Inemenmut
mamemamu
uecK020
ananusza

— OnepupoBatb Ha  0a30BOM  ypOBHE
MOHATUSIMH: TPOU3BOJHAS (DYHKIIMU B TOUKE,
KacaTeJlbHast K rpauky byHKINH,
MIPOU3BOIHAS (PYHKIIUH;

— ONpeneniaTb  3HA4eHHe  MPOU3BOJAHOM
GYyHKIIMM B TOYKE 1O  H300paKeHHUIO
KacaTelbHOW K TrpaduKky, NPOBEJCHHOH B

— Onepuposams NOHAMUAMU.
npou3eooHas  QYHKyuu 8  MouKe,
Kacamenvhas K epaguxy  QyHxkyuu,
npou3800HaAs PyHKYUU,

— BLIYUCTAMb  NPOU3BOOHYIO  OOHOYJIEHA,
MHO20UJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,




9TOH TOYKE;

— pemiathb HECJIOXKHbIE 3a/1a4u Ha
MPUMEHEHHUE CBSI3M MEXAYy IMPOMEXKYTKaMU
MOHOTOHHOCTM U TOYKaMHU DJKCTpeMyMa
byHKIUY, c OJIHOM CTOPOHBI, u
MIPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHOM 3TON QYHKIIUH — C IPYTOM.

B nosceonesnoii orcusnu u npu  uzyuenuu
Opyeux npeomemos:

— TMOJIB3YACH rpadukamu, CpPaBHMBATh
CKOPOCTH BO3pacTaHus (pocTa, MOBBIIICHHUS,
YBEIUYEHUS U T.II.) WIA CKOPOCTU yOBIBaHUS
(maymeHusi, CHIKEHUS, YMEHBLICHUS M T.II.)
BEJIMYMH B PEaJbHBIX MPOIIECCax;

— COOTHOCHUTD IpadMIKu peasibHBIX MPOLECCOB
U 3aBUCUMOCTEM C HUX  OINHCaHUSIMH,
BKJTIOYAIOIIUMHI  XapaKTEPUCTUKA CKOPOCTH
u3MeHeHus  (ObICTpPBI  pOCT,  IUJIAaBHOE
TIOHMKEHUE U T.I1.);

— HCIOJb30BATh rpaduxu peanbHBIX
MPOIECCOB IS PEUICHHsT  HECIOXHBIX
MPUKJIAJHBIX 33/a4, B TOM YHUCJIE OIpeaesss
1o rpaduKy CKOpOCTh X0/1a Iporecca

—  bIUUCTAMD npou3BooHbIe
I1eMEeHMAaPHbIX @yukyuil u ux
KOMOUHAYUL,  UCNOAb3YSL  CHPABOYHDBIE
Mamepuansl,

— uccnedosamv 6 NPOCMENUUX Cayudsx
@YHKYUU HA MOHOMOHHOCHMb, HAXOOUMDb
Haubonbwue U HAuMeHbuUue 3HAYEeHUs
@dyHKYuUll, cmpoums epaguku MHO20UIEHO8
U npoCMenuux payuoHaIbHbIX QYHKYULL ¢
UCNONb308AHUEM annapama
MamemMamuyecko2o aHaIu3d.

B nosceonesnoii scusHu u npu uzyueHuu
Opyeux yueonvix npeomemos:

— pewiamv  NPUKIAOHblE  3A0A4U U3
ouonozuu, Qu3UKU, XUMUU, IKOHOMUKU U
opyeux  npeomemos,  CGA3aHHble  C
uccneooanuem Xapakxmepucmux
PEeanbHbIX  NpOYeccos,  HAXOHCOeHUeM
HAUOONLWUX U HAUMEHbWUX 3HAYeHULl,
CKOPOCMU U YCKOPEHUSL U M.1.;

—  UHmMepnpemuposams NOyYeHHble
pesynvmamol

Cmamucmu
Ka u meopus
6€poAmMHOC
meil, 102UKa
u
KomMoOunamo
PuKa

— OmnepupoBaTh Ha  0a30BOM  ypOBHE

OCHOBHbIMU OINMCATCIbHBIMU
XapaKTePUCTHKaMU  YHCJIOBOrO  Habopa:
cpenHee apudmernyeckoe, Me/IMaHa,

HauOoJIbIIee U HAMMEHBIIEE 3HAYECHUS;

— omepupoBath ~Ha  0a30BOM  ypOBHE
MOHATHUSAMH:  4YacTOTa HM  BEPOSITHOCTD
COOBITHS, CIy4alHBIA BBIOOpP, OMBITBI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU,

— BBIYHCIATH BEPOSATHOCTH COOBITHH Ha
OCHOBE ITOJICYETa YHCIa HCXO/I0B.

B nosceonesnoii oicusHu u npu  uzyueHuu
Opy2ux npeomemos:

— OLIGHUMBaTb U CpPaBHUBaTb B MPOCTHIX
CIIy4Jasix BEPOSTHOCTH COOBITHI B peabHOU
KHU3HH,

— YHTaTh, COITOCTaBJISTb, CpaBHUBATh,
UHTEPOPETHPOBaTh B  TPOCTHIX  CIydasx
peanbHBIE JaHHBIC, MPECTABICHHBIC B BUJIC
TabIu1l, IUarpaMmm, rpaukoB

— HUmemv npedcmasneHue 0 OUCKPEMHbIX
U HEnpepuleHLIX CHYYAUHBIX BEIUYUHAX U

pacnpeoenenusix, 0  He3asucumocmu
CTYHAUHBIX BENUYUH,

— umemso npeocmasnenue 0
MamemamuyecKkom 024CUOaHUU u

oucnepcuu CyyanuHvlx 6eIUdUH;

— umMemv npeocmasienue 0 HOPMATbHOM
pacnpeoeneHuu U npumepax HOPMAaiIbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUYUH,

— NOHUMAamMb CYyMb 3aKOHA OOLUUX YlUce
U  8blOOPOUHO20  Memooa  U3MepeHus
geposimHocmet;

— umemsv npedcmasieHue 06 YCIO0BHOU
8EPOSIMHOCMU U O NOJHOU 8ePOSMHOCMU,
NPUMEHAMb UX 8 peueHUlU 3a0ay,

— umemv npeocmasieHue O  BANCHBIX
YaCMHLIX  GUOAX — pacnpeoeneHuti U
NPUMEHAMb UX 8 peuleHUlU 3a0ay,

— umems npedcmasieHue O KOpperiyuu
CAVYAUHBIX — GEUYUH, 0  JUHelHOU
pezpeccu.

B nosceonesnoii scusnu u npu uzyueHuu
Opyeux npeomemos:

—  BbIYUCTAMD unu oyeHugamy
8EPOSIMHOCMU ~ COOLIMULL 8  PealbHOl
HCUBHU,

— evlOUpamv nooxoosiuue  Memoowl
npeocmasieHus u 0opabomKu OaHHbIX;




— yMemb pewams Hecl0NHCHble 3a0aUl Ha
npUMeHeHue 3aKOHA OOonbux yucel 6
coyuonoau, cmpaxosanuu,
30paABOOXpaHeHul, obecneuenuu
Oe30nacHoCcmu HaceneHust 8 Upe3ebluaiiHbIX
CUMyayusix

Texcmoevie
3a0auu

— PemaTte HecCIOXKHBIE TEKCTOBBIE 3aJadu
Pa3HBIX THIIOB;

— QHAIM3UPOBATh YCIIOBUE 3a/Ja4yd, MpH
HEOOXOJIMMOCTH CTPOWTh MJi €€ pPEIIeHUs
MaTeMaTUYECKYI0 MOJIEIb;

— TOHMMATh M WCIOJIb30BaTh JUIsl PEIICHUS
3a7aud  MHQPOpPMAIIUIO, TPEICTAaBICHHYIO B
BUJIE TEKCTOBOM M CHMBOJIBHOM 3aIlCH, CXEM,
Ta0IMI, TUarpamMmm, rpa)uKoB, PUCYHKOB;

— JeHWCTBOBAThH o ANTOPUTMY,
COJIEpIKaIIeMyCsl B YCIIOBUU 3aa4H;

— UCHONB30BaTh JIOTHYECKHE PACCYXIACHUS
MIPY PEIICHUH 33]1a49H;

— paboTatb ¢ U3OBITOYHBIMU YCIOBUSIMH,
BBIOMpas W3 BCEeW WHQPOpPMAIMM, JaHHBIEC,
HEO0OXOIUMBIC JJIS PEIICHUS 3a1a4H;

— OCYIIECTBISTh HECJIOKHBIH nepedop
BO3MOJKHBIX DCIICHUM, BBIOMpas W3 HUX
ONTHUMAJIbHOE o KPUTEPHSIM,
chOpMyIHPOBAHHBIM B YCIOBHH;

— QHAIM3UPOBATH W WHTEPIPETHPOBATH
MOJIyYEHHBIE PELICHUS B KOHTEKCTE YCJIOBHS
3a/1a4H, BEIOMpATH pelIeHus, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;

— pemath 3aJadyd Ha pacdyeT CTOUMOCTH
MTOKYTIOK, YCITYT, TIOE3/I0K | T.IT.;

— pelaTh HECIOXHbIe 3a/1a4yM, CBSI3aHHBIE C
JIOJICBBIM YYacTUEM BO BIQJCHUU (HUPMOH,
MPENPUATHEM, HEJBUKHUMOCTBIO;

— pemiath 3aJadyd HA TPOCTHIC IPOICHTHI
(cucTemMbl  CKHMJIOK, KOMHCCHHM) MW  Ha
BBIYHCIICHUE  CJIOXHBIX  TPOICHTOB B
pa3IMYHBIX CXeMax BKIAJOB, KPEIWTOB U
HIIOTEK;

— pelaTth MpaKTHYECKHE 3a/1a4H, TPEOYyIOIIie
UCIONIb30BaHUsl OTPUIATENbHBIX YHCEN: Ha
OTIpe/ieNIeHUE TeMITepaTyphl, Ha ONpPEICICHHE
MOJIOKEHUS Ha BPEMEHHON ocu (10 Hamei
3pBl M TIOCJE), Ha JIBIDKCHUE JICHEKHBIX
CpencTB (MPUXOJ/pacxof), Ha OIpeaeTcHHe
II1yOUHBI/BBICOTHI U T.IL.;

— HCIOJL30BaTh IIOHATHE MaciuTaba JyIs
HAXOXJCHUS PACCTOSHUMA M JJIMH Ha KapTax,
IJIJaHaX MECTHOCTH, IIJIaHaX IIOMEIIEHHH,
BBIKpOWKaxX, MpH paboTe Ha KOMIIbIOTEpE U
T.II.

B nosceomesnoii oicusHu u npu  uzyuenuu
Opyeux npeomemos:

— Pewams 3a0auu pazueix munos, 8 mom
yucie 3a0a4u NOBbIUEeHHOU MPYOHOCU,
— eblOupams ~ ONMUMAIbHLIL — Memoo

peweHus 3a0auu, paccmampusas
Pa3nuuHble Memoovl;

— cmpoums MOOelb  peuleHus 3a0aqu,
nposooums odokazamenvbHbie
paccysicoenust;

— pewamsv 3a0ayu, mpedyowue nepedoopa
8apUAHMOB, NPOGEPKU YCN08Ul, BblOOPA
ONMUMATILHO20 Pe3YIbmama,

— AHAIU3UPOBAMb U UHMEPNPEMUPOBAMb
pe3yibmamsl 8  KOHMEKCme  YCl08Us.
3a0ayu, 8blOUpamo peuterus, He
npomueopevaujue KOHMeKcmy,

— nepegooumv Npu  peuwleHuu  3a0aqu
ungopmayuro uz 00Hou ghopmul 8 opyeyio,
UCNONBL3YSL NPU  HEOOXOOUMOCMU  CXeMbl,
maobnuysl, epaghuxu, ouazpammol;

B nosceonesnoii ocuznu u npu usyyenuu
Opyeux npeomemos:

— pewiamv  npakmuueckue 3a0auu U
3a0ayu uz Opy2ux npeomemos




— pelIaTb HCCIIOXKHBIC NPAKTHUYCCKUC 3a/1a4H,
BO3HHUKAOMIUEC B CUTYyallUAX HOBCGIIHCBHOP'I
KHU3HHU

T'eomempus

— OmnepupoBatb Ha  0a30BOM  ypOBHE
MOHATUSIMM: TOYKA, MpsAMas, IJIOCKOCTh B
MIPOCTPAHCTBE, MapajieJIbHOCTh u
NIEPIEHIUKYJIAPHOCTD MPSIMBIX U MIJIOCKOCTEH;
— pacro3HaBaTh OCHOBHBIE BU/IbI
MHOTI'OTPaHHUKOB (npusma, nupamuja,

NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

— u300pakaTh U3ydyaeMble (QUTYPBI OT PYKH U
C TNPUMEHEHHUEM  IpPOCTBIX  YEPTEKHBIX
WHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) IUIOCKUE YEPTEXHU W3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, cOOKY, CHU3Y;

— U3BJICKATH nH(bOpMAIIHIO 0
MIPOCTPAHCTBEHHBIX reOMETPHYECKHIX
¢burypax, NpeicTaBIEHHYI0 Ha 4epTeXax M
PHUCYHKaX;

— npumeHsaTb Teopemy [Iudaropa npu
BBIYHUCIICHHUH 3JICMCHTOB CTCPCOMETPUYCCKHUX
¢uryp;

— HaAXOIHUThb 06"I)GMI)I n IJiomaan

MMOBEPXHOCTEN MPOCTENIINX MHOTOIPAHHUKOB
C MpuUMEeHEeHNeM QopMyT;

— pacmo3HaBaThb  OCHOBHBIE  BUIBI  Tel
BpalleHus (KOHyC, HUIUHAP, cepa U map);

— HaxoJuTh 00BeMBI u TUIOIIA U
MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB
Y Tell BpallleHus C MpuMeHeHHeM (popmyt.

B noeceomesnoti owcuzsnu u npu  uzyueHuu
Opy2Ux npeomemos:

— COOTHOCHUTH a0CTpPaKTHBIE T€OMETPUUECKHE
moHATHST ¥ (GakThl  C pearbHBIMH
KU3HEHHBIMH 00BEKTaMHU U CUTYAIHSIMU;

— HWCTIOJB30BATh CBOICTBa
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Uryp
JUTSL PEIISHUS] THITOBBIX 3a/1a4 MPAKTUISCKOTO
COJIEp>KaHUs;

— COOTHOCHTH IIJIOUIAJM TIOBEPXHOCTEH Ten
OJIMHAKOBOH (POPMBI PA3IUYHOTO pa3Mepa;

— COOTHOCHTH OOBEMBI COCYAOB OJUHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;

— OIICHUBATh hopmy MIPABIIIBHOTO
MHOTOTPaHHHUKA TIOCJIe CITHIIOB, CPE30B M T.II.
(ompenensTh KOJMMYECTBO BEPIIUH, pedep u
rpaHel OJy4eHHBIX MHOTOTPAHHHUKOB)

— Onepuposams ~ NOHAMUAMU:  MOUYKA,
npsamas, NJI0OCKOCMb 6 NpOCmMpaHcmaee,
napaiieibHoOCmy U NepneHOUKYISAPHOCb
NPAMBIX U NIOCKOCMEl;

— npumeHsamv O peuleHus — 3a0ay
2eomempuyeckue Gakmol, eciu YCiosus
npUMeHeHUs. 3a0aHbl 8 ABHOU popme;

— pewiamdv  3a0a4u  HA  HAXOJCOeHUe
2eOMempuUYecKux Geiuyun no oopasyam
UNU ANCOPUMMAM,

— Oenamb (8bIHOCHbIE) NIOCKUE YePMENCU
U3 PUCYHKOB O00beMHuIX Queyp, 68 mom
yucie pucosamsv U0  cepxy, COOKY,
CMpoUms cedeHust MHO20CPAHHUKOS,

— u3elekamv,  UHmMepnpemuposamsv U
npeoopazosvieams unpopmayuro 0
2eomMempudecKux Queypax,

npeoCmasieHHyI0 Had YEPMeNCax,

— npuMeHsmb 2eomempuieckue akmol
Ol pewieHuss 3a0ay, 6 MOM Hucie
npeononazanuux HeCKOIbKO waz2o6
peutenust;

— ONUCHLIBAMb  63AUMHOE  PACNHOJIONCEHUE
NPSMbIX U NIIOCKOCMEN 8 NPOCMPAHCIMEE;

— ¢hopmynuposame ceolicmea u NPUIHAKU

Queyp;

— 00Ka3vleamv 2eomempuieckue
VMBEPHCOCHUSL,

— 81ademsb CMaHoapmuou
Kaaccugurayuetl NPOCMPAHCBEHHBIX
Queyp (nupamuowl, npusMbl,
napanieienuneowl),

— Haxooumv  00vembl U NAOWAOU

NOBEPXHOCMEN 2eOMEMPUYECKUX mel C
npumenenuem Gopmyn;

— BLIYUCAAMbL  PACCMOAHUA U Y2lbl 6
npocmpaHncmee.

B nosceonesnoili scusHu u npu uzyueHuu
Opyaux npeomemoas:

— UCNONbL3068aMb ceoticmea
2eomempuyeckux —guayp O peueHus
3a0ay NPaKmuyecKko2o xapakmepa u 3a0ay
u3 opyeux obracmeii 3HaHUll

Bexkmopot u
Koopounam
ol 6
npocmpanc
mee

— OmnepupoBate Ha  0a30BOM  ypOBHE
MOHATHEM  JIGKAPTOBHI ~ KOOPIWHATHI B
MIPOCTPAHCTBE,;

— HaxXOoAWUTb KOOPAWHATBI BCPIIHNH KYGa n
MMpsAMOYT'OJIBHOTO IMapaJUICIICTIUIICAa

— Onepuposams NOHAMUAMU OEKAPMOBb
KOOpPOUHAMbL 8 NPOCMPAHCMBe, BEKMOp,
MOOYNIb 8eKMOPA, PABEHCMEO BEKMOPOS,
KOOpOUHAMbl ~ 8eKMOpd, Y20l  MeHCOy
8EKMOpAMU, CKANAPHOE NpouzseoeHue




8EKMOPO8, KOJIUHeapHble 8eKMOPbl,
— HAxo0ums paccmosinue mexncoy O08yms
moyKamu, cymmy 8eKMOpo8 u
npouseeoeHue eKmopa Ha YUcio, Y20l
MmedHcoy 8eKmopamu, cKasipHoe
npouseedenue, packiaobléams 6eKmop no
08YM HEKONIUHEAPHBIM 8eKMOPAM,
— 3a0asamv  NJIOCKOCMb VYPAGHEHUEM 8
0eKapmosou cucmeme KOOpOUHam,
— pewamo npocmetiuiue 3a0ayu
88edeHUueM 8eKMOPHO20 basuca
Hcmopusa — OnuceiBaTh  OTAENBbHBIE  BblaroIMecs |— Ilpedcmasnams  6K1AO — BblOAIOWUXCA
Mamemamuk | pe3ylbTaThl, MOJYYCHHbIE B XOJ€ PAa3BUTHUS | MAMEMAMuKo8 6 passumue Mamemamuxu
u MaTEeMaTHKHU KaK HayKH; U UHBIX HAYYHBIX obnacmel,
— 3HAaTh PUMEPBI MaTEeMaTHYECKUX | — HOHUMAmMb  polb  MAmMeMamuku 8
OTKPBITUM M WX aBTOPOB B CBA3U C | passumuu Poccuu
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
— TNOHHMMATh POJIb MaTeMaTHUKU B Pa3BUTHU
Poccun
Memoownt — IlpuMeHSTh W3BECTHBIE METOABI TIpH |— Hcnonvzoeams — OCHOGHbIE — MemoObl
Mamemamuk | peiieHuyd  CTaHJAPTHBIX ~ MAaTEMaTHUYECKHX | 0OKa3amenbcmad, npo8ooumbs
u 3ajau; 00Ka3amenbcmeo u 8bINOIHAMb
— 3aMeyYarhb " XapaKTePU30BaTh | ONpO6epICceHUe;
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B |— npumensmo OCHOBHbIEe Memoobl
OKpY>Karolen JeCTBUTETbHOCTH; peuleHus MamemMamuieckux 3a0ay;
— TPUBOJUTH MPHUMEPhl MAaTEeMaTUYECKUX | — Ha ocHoge Mamemamuyeckux
3aKOHOMEPHOCTEH B MPHUPOJAE, B TOM YHUCIE | 3aKOHOMEPHOCHEL 8 npupooe
XapaKTePU3YIOMIUX KPaCOTy U COBEPIICHCTBO | XApPaKmepuzoeams Kpacomy u
OKpY)XalIllero MuUpa H  TMPOU3BEIACHUM | cosepuieHcmeo oKpydcarwezo mupa u
HCKYCCTBa npou3eedeHull UCKyccmed;
— NpuMeHAmb npocmenuiue nPoSPaAmMMHble
cpedcmea u 91EeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEeMbl NPU
peuleHuy Mamemamudeckux 3a0ay
5. OcHOBHOE coJiep:kaHne
Ne Tema Conep:xanue
(K0JIM4eCTBO
4acoB)
10 KJIACC
AJITEBPA (102 4.)

1. | YucaoBsbie

Onpenenenue yncinoBoit Gpynkmuu. CrocoOsl ee 3amanus. CBoiicTBa

pyHxkuun ¢byukuii. O0patHas QyHKUIUSA
(9 1)
2. | Tpuronomerpuyec YucnoBas OKpYy>KHOCTb. UHMCIIOBasi OKPYKXHOCTh Ha KOOPJMHATHOU
ke ¢yukuuu (26 | mmockoctu.  CuHyc ©W KocuHyc.  TaHreHc W KOTAaHICHC.
) Tpuronomerpudeckue byHKIIH YHCIOBOTO apryMeHTa.
Tpuronomerpudeckue (QyHKIMM  YIJIOBOTO  aprymeHta.  @Dopmylibl
npusenenns. DOyuxips Y oM X

CBOWCTBA

y=C0SX 40

, ee cBoicTBa u rpaduk. DyHKIUSA

u rpapuk. IlepuognuHocts  QyHKIMIA

y=SINX, ¥y =COSX TIpeo6pasoBannst rpauKoB TPUrOHOMETPHUCCKHX




=1gx, y = cigx

byakumii. yHKIAN y , IX CBOMCTBA U rpaduKHu.

3. | Tpuronomerpuuec | ApkkocuHyc u peurenne ypapuenus COSU=a . Apkcumyc m peurenue
kue ypaBuenns (10 | ypapuenns SINU=a Apgranrenc u apkkoranrenc. PelieHue ypaBHEHHMIl
) tgx=a, ctgx=a, TpuroHomMeTpryecKre YpaBHEHUSI
4. | IlpeodpazoBanue CHHYC M KOCHMHYC CyMMBl M Pa3HOCTH apryMeHTOB. TaHreHc cymmsl U
TPUTOHOMETPUYECK | Pa3HOCTU aprymMeHToB. PopMmyisl 1BOMHOro aprymenra. IIpeobpasoBanue
ux BbIpaxenuii (15 | cymm TpuroHomerpuueckux (yHKIui B mpomsBeneHus. IIpeobpasoBanue
4) NPOU3BEACHUN TPUTOHOMETPHUECKUX (DYHKIIHIA B CYyMMBI.
5. | IlpousBoanas. (31 | Yucnossle IIOCJIEI0BATEIBHOCTH u 150.¢ CBOMCTBA. IIpenen
4) nocienosarenbHOCTU. CymMma OECKOHEYHOH reoMEeTpUYecKOi Iporpeccuu.
[Mpenen  dyHKIUY. OnpeneneHue  MPOU3BOIHOM. Brrunciienne
IPOM3BOJHBIX. YpaBHEHME KacaTelbHOM K TIpapuky  (QyHKIHH.
[TpumeHenne mnpou3BOIHOW st MccienoBanuid ¢yHkuuid. IlocTpoenue
rpapukoB ¢yHkuuid. IlpuMeHeHue mNPOM3BOAHOM JAJS  OTBICKAHUSA
HanOOJIBIIIETO ¥ HAaWMEHBIIETO 3HAYCHWH HENPEPhIBHOH (QYHKIMU Ha
IPOMEXYyTKe. 3a/laud Ha OThICKAHME HauOOJIbIIMX U HAaUMEHbIINX
3HAYCHUI BEJINYMH.
6. | [loBTopenne (11 4.)
T'EOMETPUSI (68 Y.)
7. | IloBTOpeHne 3ajauM  HaA  JI0Ka3aTelIbCTBO,  YIUIBI,  PEIICHHE  TPEYrOJbHUKOB,
niannMeTpun (8 4) | YeTHIPEXTOIBHUKH, OKPYKHOCTB, IUIOINA /b, KOOPIMHATHI H BEKTOPBI.
8. | Hayana HcTopusi BO3HUKHOBEHUS M pa3BUTUsA TreoMeTpuu. OCHOBHBIE IOHSATHUS
crepeomerpun (10 | crepeomerpun (Touka, npsimasi, IIJIOCKOCTb, MIPOCTPAHCTBO).
4) [IpoctpancTBeHHBIE GUTYpHI (KyO, Mapaienuresa, npu3ma, nupaMuia,
LWIMH]IP, KOHYC, 111a). MoaenupoBanre MHOTOrpaHHUKOB. Pa3pepTka
9. | MapaanenbHocTh B | BzaumHoe pacnonoxenue npsmbix. [lapamiensHocTh  NOpSMBIX B
npocrpancTBe (23 | mpocTpancTBe. CkpemuBaroniecss npsmble. [Ipu3HaK cpemuBaromuxcs
q) IpsAMBIX.  B3aumMHOE  pacmojokeHwe  IpsaMou | IIJIOCKOCTH.
[TapamienpHOCTh HpsAMOW W IUIOCKOCTH. [Ipm3Hak mapamienbHOCTH
NpsAMOM M IUIOCKOCTH.B3auMHOE pacnoiokeHue JBYX IUIOCKOCTEH
[TapayuenpHOCTE  IBYX IIOCKOCTEH. [Ipu3Hak mapasuienbHOCTU. BekTopsl
B npocTpaHcTBe. PaBeHcTBO BekTOpoB. Cii0’K€HNE BEKTOPOB U YMHOXKEHUE
BEKTOpa Ha 4YHCIO0. Yroa Mexay Bekropamu. KosmnnHeapHele u
KOMIUTaHapHble  BeKTOpbl. [lapasmensHelii  mepeHoc. IlapamnensHoe
IIPOEKTUPOBAHKUE U €ro cBOMCTBA. IlapamienbHble IPOEKINN IUIOCKUX
¢uryp. N306paxkenue IIPOCTPAHCTBEHHBIX ¢uryp. Ceuenust
MHOTOTPaHHUKOB
10.| Mepnenaukyasspuo | Yroja MeXIy NpsMBIMU B IpocTpaHcTBE. IleprneHauKynspHOCTD MPSIMBIX.
CTh B | llepnienqukynspHocTs psIMON U IIJIOCKOCTH. ITpusnak
npocrpancrBe (14 | mepneHANKYISIPHOCTH TPSIMOM W TUIOCKOCTH. llepneHmuKkyasip H
q) HakJIOHHas. TeopeMa O TpexX MEPIEHIUKYISpaxX. YIoJl MEXIy NPAMOU U
IJIOCKOCTBIO. PaccrosiHue Mexay TOuKamH, NPSAMBIMA U IUIOCKOCTSIMH.
JByrpannsiii yroi. llepnenaukyynspHoCTs IutockocTer. I[IpusHak
NEPIEHIUKYJIIPHOCTH ABYX INIOCKOCTEH.
11.| MHOrorpaHHHKH. MHororpaHHble yTibl U UX CBOWCTBA. BhIMyKible U HEBBITYKIIbIE
(10 w) MHOrorpaHHukH. [IpaBuibHbIE MHOTOTpaHHHMKH (TE€Tpasap, KyO, OKTasap,
JIOJIEKAdIp U UKOCAZIP).
12.| oBTopenue (3 4.)
11 KJIACC
AJITEBPA (102 4.)

13.| Crenenn n kopuu. | IloHsTHE KOPHS n-ii cTenenn w3 AelcTBUTENbHOrO uncia. OyHKIMH Y =




CreneHHble
¢yuxmmuu (18 u)

\/x, ux cBoiictBa u rpadpuku. CBOWCTBA KOpHS n-U CTCICHHU.
[IpeoOpa3zoBanre BBIpaXEHUH, coaepkammx paaukanbl. CTemneHp ¢
palMOHAJIBHBIM TIOKA3aTejeM M €€ CcBoucTBa. [loHATHE O cCTeneHu c
NEUCTBUTENLHBIM MoOKa3zaTeiaeM. CBONMCTBAa CTEHNEHU C OEHCTBUTEIBLHBIM
nokasareneM. CTeneHHble GyHKINN, UX CBOWCTBA U TPaUKH

14.| Iloka3arenbHast u | [loka3zatenpHas ¢QyHKUs, ee cBoiictBa u rpaduk. IlokazarenbHbie
Jorapudmuyeckasi | ypaBHeHus. [lokasaTenbHble HEPABEHCTBA.
¢pynxuum (29 4) [Tonstue norapudma. Jlorapupmudeckas GyHKIHA, €€ CBONCTBA U IpaduK.
CpoiictBa  sorapuma. OcCHOBHOE  Jorapu(pMUYECKOe  TOXKIECTBO.
Jlorapudm mpoumsBeneHus, YacTHOro, creneHW. llepexom K HOBOMY
OCHOBaHMUIO Jorapudma. JlecsaTnyHblil 1 HaTypaJbHBIN JOrapu@Mbl, YUCIO
e. [IpeoOpa3oBanusg  MpoCTENHLINX BBIPAKECHU, BKJIIOYAOIIUE
apu(dMeTHYeCKUe ONepaIy, a TAKKe ONEPaLUI0 BO3BEACHUS B CTENEHb U
omepanuilo  JIorapupMHUpOBaHUSI. Jlorapumuyeckre  ypaBHEHHS.
Jlorapupmuueckue HepaBeHcTBa. [uddepeHunpoanue mnokasaTeabHONH U
JorapupMuUecKon QyHKITHA
15.| IlepBoobpa3unas wu | [leppooOpaznas. IlpaBmia oOTbICKaHUS TMEpBOOOpa3HbIX.  Tabnmia
uHTerpaJ (8 u) OCHOBHBIX HEOIPEICIIEHHBIX HHTETPAJIOB.
3anauy, NPUBOASIIME K IOHATUIO ONpeleNeHHbI uHTerpan. Ilonstue
omnpeneneHHoro wuHterpana. ®opmymna Heiorona — @ JleiOnwua.
Boeruncnenne muiomaneil miockux (Uryp € TOMOIIBIO OIPEACIICHHOTO
MHTErpaa.
16.| DaeMeHTBI Craructuueckass o6paborka pgaHHbIX. [Ipocreiiline BepoOATHOCTHbBIE
MaTeMaTH4YecKOii 3agaun. Coueranuss u pasmemieHus. @Popmyna OuHoma HeroToHa.
CTATUCTHKH, CrnyuaiiHble COOBITHS U UX BEPOSITHOCTH.
KOMOMHATOPUKH U
Teopuu
BepositHocreii (15
1)
17.| YpaBHenus u | CucreMbl ypaBHEHUH U HEpaBeHCTB. OCHOBHBIE NTPUEMBI PELICHUSI CUCTEM
HepaBeHcTBa (20 ) | ypaBHEHMIA: IOJCTAHOBKA, alreOpamyecKkoe CI0KEHUE, BBEJCHHE HOBBIX
NIEPEMEHHBIX.  PaBHOCMIIBHOCTb  ypaBHEHUH, HEPABEHCTB, CHCTEM
YPAaBHEHUN W HEpaBEHCTB. PellleHne NMpOCTEWIINX CUCTEM YpPAaBHEHHMH C
JBYMsI HEWU3BECTHBIMU. PellleHHe CHCTeM HEpaBeHCTB C  OJHOU
nepeMeHHoil. Mcrnonb30BaHne CBOWCTB W Trpa@uKoB (QYHKUMH mpu
pelleHnH ypaBHEHUI 1 HepaBeHCTB. MeToj nHTepBanoB. M300paxkeHne Ha
KOOPJIMHATHON IUIOCKOCTH MHO>KECTBA PELICHUN YPAaBHEHHUI U HEPABEHCTB
C OByMsl TIEpEMEHHBIMM M HMX cucreM. lIpuMeHeHne MareMaTH4ecKHX
METOJIOB MPHU PEIICHUU COJAEP’KATEeNIbHBIX 3aJad U3 Pa3IMYHBIX oOyacTeit
HayKu W IpakTuku. VMHTeprperanus pe3ynbrara, y4eT peasbHbIX
OTpAaHUYECHUU.
18.| IloBTOpeHne mpu
NOATOTOBKeE K
UTOTrOBOM
arrecramuu (12 4.)
I'eomerpus (68 u.)
19.| Kpyraeie Tema (25 | Chepa u map. BsaummHOe pacronokeHue cdepsl MU IUIOCKOCTH.
4acoB) Kacarenbnast miockocTe. MHOTOrpaHHUKHM, BIHCAaHHBIE B  cdepy.

MHororpaHHuKH, ONUCaHHbIe OKoJO cdeprl. Llumunap, konyc. I[loBoport.
@urypsl BpaieHus. Brnucanuble n omnucaHHble HUIMHAPHI CUMMETpHs
IPOCTPAHCTBEHHBIX (QUTYp (LIEHTpaibHasA, OceBasi, 3epKajibHast). J{BIkeHue
MIPOCTPAHCTBA, BUABI JABHKEHUN. DJI€MEHThl CUMMETPUN MHOTOTPaHHHUKOB
U KpYIJIbIX Tell. [IpuMepsl CHMMETpUH B OKpPY’KaIOIEM MHpE.




20.| Oobém m wromanb | O0béM u ero cpoictBa. [lpunmun Kasamsepu. @opmynsl o0bEMa
nosepxnocrn (20 | mapanmnenenunena, npu3Mel, nupamuabl. Popmynsl 00béMa IHMIMHApA,
4acoB) KOHyca, mmapa u ero dyacred. OTHomieHHE OOBEMOB MOAOOHBIX TEll.
[Tomaas MOBEpXHOCTH MHOTOrpaHHUKA. POPMYIIBI TUIOMIA M
NOBEPXHOCTHU IWJIMH/PA, KOHYCA, [Iapa M €ro YacTeH.

21.| KoopauHaThl u | [IpsmoyronpHas cuctema KoopauHaT B mpocTpaHcTBe. KoopaunaTsl
BEKTOPBI (13 | cepenunbl  oTpe3ka. Dopmyna PACCTOSHUS MEXKIY JBYMS TOYKAMH.
4acoB) VYpasuenue ceprl. Koopnunatel BekTopa. JnuHa Bekropa. CkanspHoe

IMPONU3BCACHUC BEKTOPOB. YPaBHCHI/Ie IIJIOCKOCTH B ITPOCTPAHCTBE.

22.| IloBTOpeHne mpH
MOAT0TOBKE K
HTOTOBOM

arrecramuu (10 4.)

6. TemaTH4eckoe MIAHNPOBAHUE
TemaTndeckoe muaHupoBaHue 1o maremaruke st 10-11 kiraccoB cocTaBieHO ¢ ydeToMm padouei
MPOrpaMMbl BOCIIMTAHUs. BoCHUTATeNbHBIA MOTEHIMAT JAaHHOTO YYeOHOro TpeaMeTa oOecreurnBaeT
pealn3anuio CIeAyoIUX eJIeBbIX TPUOPUTETOB BocnuTaHus odyyarommxcs COO:

C03g!alme ﬁJIaFOHpI/IHTHbIX !CJ’IOBHﬁ IS HEI/IOGQCTCHHH Oﬁy‘{alO!!!HMI/ICﬂ ONBITA OCYIIIECTBJICHU S
CONUAJTBHO 3HAYNMBIX JICJI:

1. OnsIT A€, HaNpaBJIEHHBIX HA MOJIb3Y CBOEMY POAHOMY FOPOY UM CETY, CTPAHE B IIEJIOM;

2. OTBIT CAaMOCTOSITEITLHOTO MPUOOPETCHUS HOBBIX 3HAHUI, TPOBEICHUS HAYIHBIX UCCIICIOBAHUH, OTIBIT
MPOEKTHOM JESATEIbHOCTH;

3. OmbIT HU3YUCHUSA, 3allIUTBI U BOCCTAHOBJICHUS KYJIBTYPHOTO HACJICAUS YCJIOBCUCCTBA, OIIBIT CO3JaHUA
COOCTBEHHBIX HpOPI?»BCI[CHHﬁ KYJIbTYPBI, OIIBIT TBOPUCCKOTO CaMOBBIPAYKCHU A,

4. OnsIT BeieHUS 3J0pOBOT0 00pa3a KU3HHU U 3a00THI O 3[JOPOBBE IPYTHX JTIOCH;

5. OneIT caMOITO3HAHUS U caMoOaHaJIn3a, OIbIT CONUAJIIBHO IMTPUEMIIEMOI'0 CaMOBBIPAKCHHUA U
caMopceain3anunu.

Pacnpedeﬂenue yueﬁnblx yacoe no memam onpedeﬂeuo 20006bIM neépCneKmueHoO-memamudecCKum
naanupoeanuem ulyuernusn leE6H020 Mmamepuaia é 10 knacce

Ne Tema
(KOJMYECTBO YacoB)
10 KJIACC
AJITEBPA (102 4.)

1. | Tema 4ackl LI1B
(memeBoit
IPUOPUTET
BocruTaHus ) No

2. | YUucnoBbie GyHKIHH 9 2,34

3. | Tpuronomerpudeckue GyHKIUU 26 2,3,4

4. | TpuroHomeTpu4yeckue ypaBHEHHUS 10 2,3,4

5. | IIpeobpa3oBanue TPUTOHOMETPUUYECKUX BBIPAYKEHHH 15 2,3,4

6. | [IpousBoaHas. 31 2,3,4

7. | IToBTOpeHUe 2,3,4,5

I'EOMETPUA (68 U.)
8. | [loBTOpEHUE MITAHUMETPUN 8 1,2,3,4,5
9. | Havaia crepeomerpun 10 1,2,3,4




10.| ITapanienbHOCTh B MPOCTPAHCTBE 23 2,3,4
11.| IlepneHIUKYISAPHOCTH B IPOCTPAHCTBE 14 2,3,4
12.| MHoOrorpaHHUKH. 10 1,2,3,4
13.| IloBTOpeHue 3 2,3,4,5
11 KJIACC
AJITEBPA (102 4.)
14.| Crenenu u kopuu. CteneHHble QyHKIHH 18 2,3,4
15.| IlokazarensHas u norapudmMuyeckas GyHKIUN 29 2,3,4
16.| IlepBooOpa3Has u UHTErpa 8 2,3,4
17.] DaeMeHTH MaTEMATHYECKON CTATHCTHUKH, KoMOuHa- | 15 2,3, 4
TOPUKH U TCOPUH BEPOSITHOCTEH
18.| YpaBHEeHHS 1 HEpAaBEHCTBA 20 2,3, 4
19.| IToBTOpEHME MPU MOATOTOBKE K HTOrOBOM arrectaruu | 12 2,3,4,5
I'eomerpus (68 4.)
20.| Kpyrasie Tena 25 2,3, 4
21.| OO6BEM U TUIOIIA T TTOBEPXHOCTH 20 2,3,4
22.| KoopauHaThl M BEKTOPBI 13 2,3,4
23.| IToBTOpEHME ITPU MOJATOTOBKE K UTOTOBOM aTTecTaruu | 10 1,2,3,4,5
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