Beinucka u3 OCHOBHOW mNporpamMMbl CpeaHero o00umero

[IOKYMEHT MOMMCAH o0pa3zoBaHus I'ocynapcrBenHnoro OI0IsKEeTHOIO
SNEKTPOHHOM NOAMMCLIO 0011e00pa3oBaTeJLHOI0 yUpeKIAeHHUs cpennei
o, TEATEAEF5532£07318DBECZSOFABSE od0meodpa3oBareabHoii mKkoabl Ne 291 KpacHoceabckoro

[Oeiicteutenen: ¢ 02.08.2023 po 25.10.2024

paiiona Cankrt-lleTrepOypra, yTBep:AeHHOH NPUKA30M OT
30.08.2023 Ne 595-o1 «O0 yTBep:KIeHMHM OCHOBHBIX
o0pa3oBaTeIbHBIX NPOrpaMM HA4YaJIbHOIO, OCHOBHOIO M
cpenHero  ob0mero  oOpasoBanusi  locymapcTBeHHOro
0I0I:KeTHOr0 0011e00pa30BaTeIbHOIO YUYpe:KIeHUs: cpeaHeil
o0meoOpa3oBaresqbHOii mKoabl Ne 291 KpacHocesbckoro
paiiona CankTt-IleTepoypra»

PaGouas nporpamma
no yueoHomy npeamery «Maremarnka» (yriyOaeHHbIH ypoBeHnsb) 11 kiace
IHosicHuTeEIBHAS 3aANIMCKA
Hacrosimast pabodast mporpaMMa cocTaBiieHa B COOTBETCTBUU CO CJEIYIOIIMMH HOPMaTHUBHBIMU
JOKYMEHTaMHU:
o @cnepanbHbiM  3akoHOM 0T 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanun B Poccuiickoit
denepanuny;
o @enepallbHBIM  TOCYHApCTBEHHBIM  00pa3oBaTelbHBIM  CTAaHIAPTOM  CpEIHEro  ooIero
o0pa3oBaHMs, YTBEP)KICHHBIM IpHKa30M MuHHUCTEpcTBa OOpa3oBaHMs W Hayku Poccuiickoi
Oenepanun ot 17.05.2012 Ne 413 «O6 yrBepx)aeHuu ¢eaepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHIAPTa CPEAHEro 001Iero 00pa3oBaHus;
e [lopsakoM opraHuzalMyd M OCYILIECTBIEHHUS 0Opa3oBaTeIbHON JAEATEIbHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeNbHBIM MpOorpaMMaM — 00pa3oBaTelbHBIM MpOrpaMMaM HadalbHOTO OOIIETo,
OCHOBHOT'O OOIIIETO U CpeAHEro oOLIero oopa3oBaHUs», YTBEPKACHHOTO NMPUKa3oM MHUHHCTEpCTBA
npocseneHus: Poccuiickoit @enepanuu ot 22.03.2021 Ne 115;
o KoHuernuei pa3BuThs MaTemMarudeckoro oopa3oBanusi B PD;
e (Qenepa’abHBIM MEPEYHEM YYEOHUKOB, PEKOMEHIYEMBIX JOIMYIIEHHBIX K HCIOJIb30BAHUIO NPHU
peanu3any  HMMEIOIIMX TOCYJAapCTBEHHYIO  aKKpEOUTAlMi0  O0Opa30BaTENbHBIX  MPOTrPAMM
HauaJbHOTO OOIIEr0, OCHOBHOTO OOINEro, cpemHero ooOmero o0pa3oBaHUs OpraHU3ALMSIMH,
OCYUIECTBIISIOIIMMU 00pa30BaTeIbHYI0 JEATENbHOCTh, YTBEPKIEHHOIO MPUKa30M MHUHHCTEPCTBA
npocseueHus: Poccuiickoit @enepanuu ot 20.05.2020 Ne 254;
e [IepeyHeM OpTaHU3aIii, OCYIIECTBISIONINX BBITYCK YUYEOHBIX MOCOOHH, KOTOPbIE AOMYCKaIOTCS
K HUCIIOJIb30BAaHUIO MIPH peaan3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTEIbHbBIX
MporpaMM Ha4YaJIbHOTO  OOIIero, OCHOBHOTO 00IIero, cpemHero oomero oOpa3oBaHMs,
YTBEPKACHHOTO INpukazoM MuHuctepctBa oOpa3oBaHus U Hayku Poccuiickoir denepauuu ot
09.06.2016 Ne 699;
e JlonoxxkenueM o pabouel mporpamme y4eOHOrO MpeaMera, Kypca, AMCHUIUIMHBL (MOIYIIs)
locymapcTBeHHOTO OIOIKETHOTO 00111e00pa30BaTEILHOTO YUPEKICHUS CpenHen
obmmeoOpa3zoBarenbHO# mKkoibl Ne 291 KpacHocenbsckoro paiiona Cankr-IlerepOypra.
OO0mas xapakTepuCTHKA Y4eOHOI0 NpeaMeTa
Marematudeckoe 0Opa3oBaHUE SBISETCS O0s3aTENFHON W HEOTHhEMJIEMOW YacThi0 OOIIEeTo
o0Opa3oBaHMsI Ha BCEX CTYMEHsX IIKoJbl. O0ydeHre MaTeMaTHKe B CpEAHEH LIKOJe HalpaBleHO Ha
JOCTHKEHHE CIEAYIOLUX LENEH:
e (opMUpOBaHUE MPEJICTABICHUM O MaTreMaTHKE KaK YacTH OOIEeueI0BEYECKON KYJIBTYpBHI,
YHUBEPCAJIBHOM SI3bIKE HAyKH, MO3BOJISIONIEM OIKCHIBATh W H3y4aTh pealbHbIE MPOLECCH U
SIBIICHUS;
e (opMUpPOBaHUE OCHOB JIOTMUYECKOT0, aJITOPUTMUUECKOTO U MaTEMAaTUYECKOTO MBIILIICHHUS;
e (GopMHpOBaHHE TPENCTABICHUH O COIMAIBHBIX, KYJIBTYPHBIX M HMCTOPHYECKHX (haKTOpax
CTaHOBJICHUS MaTEMaTHKHU;



e (GopMUpOBaHWE YMEHUN IPUMEHSTH MOMYyYCHHBIC 3HAHUS MIPU PEIICHUH PA3INYHbIX 33]1a4;
® OBIAJCHHEC MAaTEMAaTHUYECKUMH 3HAHUSIMH W YMEHUSMHU, HEOOXOIUMBIMH JJisi MPOJOIDKEHUS
00pa30BaHMsl, U3yYECHUS CMEXHBIX TUCIUIUIMH, IPUMEHEHHUS B TOBCETHEBHOM KU3HU.

YueOHblii Kypc «AnreOpa M Hayala MaTeMaTH4YecKOTO aHalIM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B IPOrpaMMe CpeIHero o01mero oopa3oBaHusl, MOCKOJIBbKY, C OJJHON CTOPOHHI,
OH 00ecIeurnBacT MHCTPYMEHTAIbHYIO 0a3y s N3yYeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JpyToil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPaKTHOE MBILIUICHHE OOyYarolMXCsli Ha YpPOBHE,
HEOOXOIMMOM JUIsl OCBOCHUS MH(OPMATUKHU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU M APYTHX
TUCIUIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydyaromiuecsl OBIIaJEBAlOT yHHBEPCaJIbHBIM
S3BIKOM COBPEMEHHOU HayKH, KOTOpast (GOpMYIHUpYeT CBOU JOCTHXKEHHUS B MaTEeMaTHYECKON opme.

Y4eOHbIii Kypc anreOpbl M Hayajl MaTeMaTHYECKOTO aHalIM3a 3aKiIaJbIBA€T OCHOBY JUIS
YCHEIIHOTO OBIAJACHUS 3aKOHAMH (DU3MKHU, XUMHH, OMOJIOTHH, TTOHUMAHUS OCHOBHBIX TEHICHIIHIMA
pa3BUTHSA 3KOHOMUKH M OOILECTBEHHOHN HW3HU, IMO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO WCIIONb30BaTh WX IS JalbHEHIIEro
o0Opa3oBaHMs M B MOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajgeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMH anreOpbl U MaTeMaTH4YEeCKOrO aHalln3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0O0CHOBBIBATh UICTUHHOCTbD, JJOKAa3bIBATh YTBEPKACHHS C MOMOIIBI0 MHAYKIUN U
paccyxaath JNEAYKTHBHO, MCIIONIb30BaTh OO0OOIIEHHE U KOHKPETH3aIUIo, a0CTparupoBaHUE H
aHaJIOrHio, POpMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILJICHUE.

B xome wusyuenuss ydeOHOro kypca «AnreOpa W Hayajla MaTeMaTUYeCKOTO aHaJn3a»
oOyyaroniyecsi MOJIY4YalOT HOBBIM OMNBIT pEUIeHUs NPUKIAAHBIX 337ad, CAMOCTOATEIbHOIO
MOCTPOEHUSI MaTeMaTUYECKUX MOJENel peallbHbIX CUTYyalluid, WHTEPIPETAllMd TOTYYCHHBIX
pElIeHN, 3HAKOMSTCS C IpHUMEpamMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEW B NPUPOAE, HAayKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTeMaTHYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

Y4eOHBII Kypc o00JagaeT 3HAYUTEIBHBIM BOCIUTATCIBHBIM IOTEHIIMATIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 Y4eOHbI Marepuall, CIOCOOCTBYIOIIUN (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U depe3 cnennuduky yaeOHOH NesTenbHOCTH, TPEOyIoeld MpoI0KUTEIbHON
KOHIICHTpAI[MX BHUMAaHMsI, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOyUEHHBIH
pe3yJbTar.

B ocHoBe Meroauku oOyueHusi ainreOpe W HayajgaM MaTeMaTHYeCKOTO aHallu3a JIeKHUT
NeSITeTbHOCTHBIN MPUHIINATI 00y YEHUSI.

I'eomeTpust sBNsieTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00IIero oopasoBaHus,
TaK Kak o0ecreynBaeT  BO3MOXXHOCTh  W3yYEHHUS  TUCHHIUIMH  €CTECTBEHHO-HAyYHOU
HAnpaBIE€HHOCTH M TMPEAMETOB TYMaHUTapHOTO IMKiIa. [lOCKONbKY JIOTHYECKOE MBIIIIIECHHE,
dbopMmupyeMoe TpH HM3yYEHUH OOYYAIONIMMHUCS TOHATHHHBIX OCHOB TE€OMETPHH, TpH
JI0Ka3aTeNbCTBE TEOPEM U TMOCTPOCHHMM IETOYKH JIOTHUECKHX YTBEPXKICHHH TpU pelIeHUH
reOMETPUYECKUX 3a/lad, YMEHHE BBIJIBUraTb M OINPOBEpPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS TPHU PEIICHUH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJIAa, B YaCTHOCTH (DU3MUECKHUX
3aau.

Lenr ocBoeHus mporpamMmbl yueOHOro Kypca «leomerpusi» Ha yrimyOnéHHOM YypOBHE —
pa3BUTHE WHIMBHUIYaIbHBIX CIIOCOOHOCTEH OOydYalomMXcsi TpU M3YYCHHH TE€OMETPHH, KaK
coCTaBIsAOIIEH TpeaMeTHOW obmactu «Marematnka u uH(pOpMaTuka» uepe3 obecredueHue
BO3MOKHOCTH MPUOOpPETEHUs] M HCIOJB30BaHUS 0Oojee NIyOOKHX T€OMETPUYECKUX 3HAHUHW H
NEUCTBUM, CHENU(PUUHBIX TEOMETPUH, U HEOOXOMUMBIX ISl YCIEUIHOTO MPO¢heCCHOHATBEHOTO
o0pa30BaHMsl, CBA3aHHOI'O C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[IpropuTeTHEIMH 3aJjauaMU Kypca TeOMETPUH Ha YIITyONEHHOM YpOBHE, PACIIUPSIONIMMU U
YCUJIMBAIOLUMU Kypc 0a30BOTr0 YPOBHSI, SIBISIOTCS:

pacimupeHe mpeAcTaBIeHUsI 0 TECOMETPHH KaK 4acTH MUPOBON KyJIbTYyphl U (POPMUpPOBAHUE
OCO3HaHMSI B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MHPOM;

dbopMupoBaHUEe TIPENCTABICHHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak O BaKHEUIINX
MaTeMaTUYeCKUX MOJEJIAX, MO3BOJSIOIIUX ONUCHIBATE U M3y4yaTh pa3HbIE SBJICHUS OKPYXKArOIIEro
MHpa, 3HaHHE TOHSITUIHOTO afmapara mo pasaeny «CrepeoMeTpus» y4eOHOro Kypca TeOMeTpuH;



(dbopMHpOBaHUE YMEHUS BIAJETh OCHOBHBIMH TOHSTHSIMH O MPOCTPAHCTBEHHBIX (QUTYpax U
UX OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyal M YyMEHHE HUX MPHUMEHATb, YMEHHUS
JIOKa3bIBaTh TEOPEMBI U HAXOIUTH HECTAHAAPTHBIE CIIOCOOBI PEeIICHHs 3a/1ay;

(dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTekKax, MOAEISIX M B pEaJbHOM MHpE
MHOTOTPAaHHHUKH U TeJla BpAIleHUs, KOHCTPYHUPOBATh TEOMETPUIECCKIE MOJICITH;

(bopMHpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUSI MaTeMaTHUYECKUX
TEOpHii, OPMHUPOBAHUE TOHUMAHUS POJIH AKCHOMATUKHU TIPH TIPOBEJICHUN PACCYKICHHIA;

(dbopMHpOBaHUE YMEHHUS BIAJE€Th METOAAMHU JI0KA3aTeIbCTB U aJTOPUTMOB pPEIIECHUs, YMEHUS
WX TIPUMEHSTbH, NMPOBOJUTH JOKA3aTEIbHBIC PACCYKACHUS B XOAE PEIICHUS CTEPEOMETPHUYECKUX
3aa4 M 3a/1a4 ¢ MPAKTUYECKUM coliepKaHueM, (OpMHUPOBAHUE MPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB TMpH OOOCHOBAaHMM MATEMAaTUYECKHX YTBEPKICHHH W POIH aKCHOMATHKH B
MIPOBEICHUH JIeTyKTUBHBIX PacCyKICHHIA;

pa3BUTHE W COBEPUICHCTBOBAHWE WHTEIUICKTYaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH
o0y4JaroluXxcsi, MO3HABATEIILHOW AaKTMUBHOCTH, HCCIENIOBATENIbCKUX YMEHHUH, KPUTHYHOCTHU
MBIIIUICHUS, UHTEpECca K N3YUCHUIO TEOMETPHH;

¢dopmHpoBaHuEe (QYHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: yMEHUS
pacro3HaBaTh MPOSIBICHHUS] TEOMETPUICCKHUX TOHSATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX
KHU3HEHHBIX CUTYAlMsIX U MPU U3YyUYEHHUH APYIHX Y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOJICTTMPOBAHUS PEATbHBIX CHTYallni, NCCIIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEpHpeTalMy NOTYYEHHBIX PE3yIbTaToB.

Crparerusi UHHOBalIMOHHOTO pa3BuTusi Poccuiickoit @enepanuu Ha nepuon no 2030 roma B
NepevYHe OCHOBHBIX HalpaBlICHUH peanu3aliy omnpenesiseT 3HauuTeIbHOe MOBBIILICHHE KauecTBa U
MPEeCTHKa HHXKECHEPHOTO 00pa30BaHMs, B TOM YHCIIE MTOCPEACTBOM BBHICTPAUBAHHS CHCTEMBI ITOMCKA
u  obecreueHUs pacKphITUS  CIIOCOOHOCTEH  TalaHTIMBBIX JeTed K  TBOPYECTBY IO
€CTCCTBCHHOHAYYHBIM W TEXHMYECKMM HaNpPaBICHUSM, 4YeMy B IIOJHOW Mepe CII0COOCTBYET
BHEJIpeHHE B 00pa30BaTebHbIN Ipolece Moaenu «MHKEeHEpHbIH Ki1accy Kak OHOM U3 BayKHEHIINX
CTPYKTYpHBIX €AMHHUI] OpraHM3aluu oOydaromuxcs B 0Opa30BaTeIbHOM YUPEXKACHUH IS
OBJIa/ICHUS] UMU MHKCHEPHBIMU KOMIIETCHIIUAMU.

B I'BOY COIII Ne 291 Cankt-IlerepOypra peanusyercss monens «WHxeHepHbId Kiacc». B
paMKax peanu3alMM JaHHOH Mozaenu B 0O0pa3oBaTelNbHOM Ipolecce 00pa30BaTeIbHOIO
YUpEeXKIICHUSI UCIIONIb3yeTCs yueOHoe U ydeOHOo-TaboparopHoe 000pyqoBaHUEe, MPUOOPETCHHOE HA
CpeAcTBa TpaHTOB B (popMe CyOCHIMiA, BBIIEIEHHBIX 00pa3oBaTEeNIbHBIM oOpraHu3anusM CaHKT-
[TetepOypra B cooTBeTCTBUU ¢ TocTaHoBIeHUAMU [IpaBurenscrBa CankT-IleTepOypra Ne 438 u Ne
439 ot 29.06.2021 roga:

1. O6pazoBarenbHbIil kKomIieke "PoboTorexnuka" (podor «Omegabot BOT-V2-21-00368» x 6 mirt.;
HOYTOYK «Asus UX535L» x 6 mT.; Cton TeXHu4eckuii ¢ 6opramu) — 1 mT.

2. JIazepHo-TexHonorndeckuit crena Nel "Jlazepnast meramnoobpadorka” (mazep mo metamty «LUJIT
FMark-20»; Beitsbkka «CoBllmum LF-300»; cucremusiii 610k Ha 6a3e IntelCore 15 + MonuTop 27°
+ KOMILIEKT (KJIaBHaTypa + MbILIb).

3. JlazepHo-texHomormueckuid  creHny  Ne2  "JlazepHas  oOpaboTka  HEMETaTMYECKHUMA
KOHCTPYKIIMOHHBIX MaTepuanoB" (jazep ans oOpaboTKM HEMETAUIMYECKUX KOHCTPYKIIMOHHBIX
marepuanoB «Makeblocklaserbox MLP-k503-40Wy; BeiTskka «CoBIlmum LF-300»; cucteMHbIi
6110k Ha 0Oaze IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBUaTypa + MBIIIb).

4. Texnomormueckuii creHy '"TpexmepHoe MomenupoBaHue M MaketupoBaHue" (3D-mpunTep,
«Designer X Pro»; cuctemuslii 0ok Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBUATypa
+ MBIIIB).

5. MarepaktuBHas nanens Newline TT-6519RS.

6. MOY Kyocera ECOSYS M6630cidn.

7. Cuctemnslii 610k Ha 6aze IntelCore 15 10400; koMIuIeKT (kJ1aBuatrypa + MbIIb), MOHUTOP 27°.

8. Poytep KeeneticGiant KN-2610.



MecTto npeaMera B yueOHOM IJIaHe

Ha u3yuenne maremaruku B 10 kiacce (yrmyOnaeHHBIH ypoBeHb) oTBoauTcs 204 vaca B roj,
6 4JacoB B Hejenmo, u3 HuUX 136 wacoB B roja, 4 4aca B HEACNI0 HAa M3Y4YCHHE Y4eOHOro Kypca
ydueOHoro Kypca «['eometpusi»), B 11 kimacce orBogutcst 204 daca B roz1, 6 4acoB B HEJCINIO, U3 HUX
136 wacoB B rom, 4 yaca B HENEII0 Ha HU3ydYeHHE YueOHOro kKypca «Anrebpa u Havama
MaTeMaTU4eCcKoro aHaiu3a», 68 4acoB B Tol, 2 yaca B HENENI0 Ha M3y4YeHHE YyueOHOro Kypca

PEAJIM3ALIUSA BOCIIUTATEJIBHOI'O IOTEHLHUAJIA ITPOT'PAMMBbI

Hacrosimas pabouast mporpamma (GopMupyeTcst ¢ yueToM paboueid mporpaMmbl BOCIIUTAHUS
I'BOY COHI Ne 291 Cankrt-IletepOypra. BocnurarensHast coctapisitomias (KOMIIOHEHTA) JaHHOM
MpOrpaMMbl HAmpaBi€Ha Ha Pa3BUTUE JIMYHOCTH, CO3/aHHUE YCIOBUHU A CaMOOIPENEICHUS U
COIMANTN3allMi Ha OCHOBE TPATUIIMOHHBIX POCCHUHCKUX IICHHOCTEH (KHM3HU, JOCTOWHCTBA, MPaB U
cBOOO/I YeloBeKa, MaTPUOTU3MA, TPaXKAAHCTBEHHOCTH, ciiy>keHHue OTeuecTBY U OTBETCTBEHHOCTH 32
€ro Cyas0y, BBICOKUX HPABCTBEHHBIX UICAIIOB, KPETIKOH CEMbH, CO3HIATSIILHOTO TPY/Ia, TPHOPHUTETA
JYXOBHOTO HaJl MarepHalbHbIM, T'yMaHH3Ma, MHUJIOCEPAMS, CIPABEIIMBOCTH, KOJUIEKTHBHU3MA,
B3aMMOITIOMOIIM ¥ B3aWMOYBA)XCHHUS, HMCTOPUYCCKOH MAMSITH M TPEEMCTBEHHOCTH ITOKOJICHHIA,
enuHcTBa HaponoB Poccum), a Takke MNPUHATBIX B POCCHICKOM OOIIECTBE MPaBUI U HOPM
MOBEJICHUS B MHTEPECaxX YeJIOBeKa, CEMbH, OOIIECTBA U TOCYIAPCTRA.

[IporpaMMa MakCHMMalbHO MCHONB3YET BOCIUTATENbHBIE BO3MOXHOCTHU COJAEPIKAHUS
npeameTa (Kypca) MOCPEICTBOM MOAOOpa COOTBETCTBYIOIIETO COJACPKAHHS YPOKOB, 3aJaHUM,
BCIIOMOTATENbHBIX MaTEpUaoB, MPOOJIEMHBIX CUTyauuil nans ¢GopMUPOBaHUS Yy 0O0ydaromuxcs
POCCHICKUX  TPAIUIIMOHHBIX  JIyXOBHO-HPABCTBCHHBIX ¥  COIMOKYJIBTYPHBIX  IICHHOCTEH,
POCCHIICKOTO HCTOPUYECKOTO CO3HAHMSI HA OCHOBE UCTOPUYECKOTO MPOCBEIICHHUS.

Be16Op METOZ0B, METONMK, TEXHOJOTHUH OCYIIECTBISETCS C YYETOM BOCIHTATEILHOTO
BO3/ICHMCTBUS HA JTUYHOCTh B COOTBETCTBHHU C LIETISIMU M 33aJjauaMy BOCTIMTaHUs M oOpazoBaHus. Ha
ypOKax MpemayCcMOTPEHO:
® TPUBJICUYCHHWE BHHMAHUSA OOYYAIOIIMXCS K IICHHOCTHOMY acCIleKTy H3y4aeMoro IpeaMera,
SIBIIGHUN U COOBITHI, UHUIIMUPOBAHUE OOCYXJICHUMN, BHICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH
CBOETO JJMYHOCTHOTO OTHOIICHUS K U3y9aeMbIM COOBITHSIM, SBJICHHSIM, JTHIIAM,
® NpPUMEHEHHWE WHTEPAKTUBHBIX (GOpM pabOThl — HUHTEIUIEKTYaJbHBIX, CTUMYIHPYIOIINUX
MO3HABATENHFHYI0 MOTHBAIIMIO, UTPOBBIX METOIUK, TUCKYCCHH, JAOIIUX BO3MOKHOCThH MPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTHBHOTO JIMAJIora; TPyNIIOBON pabOThI, KOTOPasl yYUT CTPOUTH OTHOIICHUS
U ICMCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTUIO KPUTHUECKOTO MBITILICHUS;

e T00yX/IeHrEe 00YJarOIIMXCs COOM0NAaTh HOPMBI TIOBEICHUS, MPABUJIa OOIIEHHUS CO CBEPCTHUKAMU
Y TIeIarOTMYeCKIUME paOOTHIUKAMU, YCTAaHOBJICHHUE U TIOJICPKKA JTOOPOKEIATSIIbHON aTMOC(hepsl;

e oOpraHM3alys HACTaBHMYECTBA MOTHBHPOBAHHBIX M 3PYIUPOBAHHBIX OOy4YaIOIIUXCA HaJ
HEYCIIEBAIONIUMHU OJHOKIIACCHUKAMH, B TOM YHCJIE C 0COOBIMHU 00pa30BaTeIbHBIMU MOTPEOHOCTSIMH,
Jaromiero 00y4yarummMcs COUaTbHO-3HAUUMBbIH ONBIT COTPYAHUYECTBA U B3aUMHOW MTOMOIIIH;

® UHUIMHPOBAHHME W  TOAJEPKKA  HMCCIEAOBAaTENIbCKOM  JEATENbHOCTH  0O0ydaromuxcs,
IUIAHUPOBAHWE W BBIMOJIHEHWE WHAWBHUIYAIbHBIX M TPYIIOBBIX IPOCKTOB BOCIUTATEIHHOM
HaNpaBJIECHHOCTH.

B pamkax peanu3anuu MpPOrpaMMBl YYHUTHIBAIOTCS MEPOIMPUSATHS, BKIIOYCHHBIC B IUIaH
BOCITUTATEIbHON PaObOTHI IIKOJIBI.

PalGoyasi _mporpamMMma _0o0HOBJICHA B COOTBETCTBMHM ¢ (enepanbHoii _padouei
NPOrpaMMoii B YAaCTH MPeIMETHBIX Pe3VJILTATOB.

I[Lnanupyemble pe3yJbTaThl 00y4eHHUs
[Tpu ocBOEHUM Kypca MaTeMaTHUKU Ha YPOBHE CPeIHEro oomero oopazoBanus (opMHUpyeTcs
KOMITJIEKC 00pa30BaTeIbHBIX PE3YJITAaTOB: MPEAMETHBIX, METAITPEAMETHBIX 1 TUYHOCTHBIX.
JIn4yHOCTHBIE:




- c(hOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTEeMaTHKEe KaK YacTH MHPOBOW KYJIBTYPBI B O MECTE
MaTeMaTUKH B COBPEMEHHOH NMBHIM3ALMU, O CHOCO0AX OMHCAHMS HAa MATEMaTHYECKOM SI3bIKE
SIBJICHUM pEeaJIbHOTO MUPa;

pa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIUICHUS, KYyJIbTypbl pEeYd, CIIOCOOHOCTH K
YMCTBCHHOMY JKCIIEPUMEHTY;

Cc(hOpMHUPOBAHHOCTh HMHTEJUICKTyaJIbHOM YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICIUTEIHHBIX CTEPCOTUIIOB, BEITCKAIOIINX U3 OOBIJICHHOTO OIBITA;

BOCITUTAHHE KAYeCTB JMYHOCTH, OOECHEYMBAIOUINX COIMAIBHYI0 MOOHIBHOCTH, CIOCOOHOCTH
MPUHUMATH CAMOCTOSITSIILHBIC PEIICHUS;

c(hOpMUPOBAHHOCTh KAa4EeCTB MBIILICHUS, HEOOXOAUMBIX [UIsl afanTaldd B COBPEMEHHOM
MH(OPMaLMOHHOM O0ILIECTBE;
* pa3BUTHE MHTEpECa K MaTeMaTHUYeCKOMY TBOPYECTBY M MaTeMAaTUYECKUX CIIOCOOHOCTEN;
MeTanpeaMeTHble:

pa3BUTHE TPEACTABICHUNM O MareMaThuke Kak (opMe omucaHuss W METolIe MO3HAHUS
JNCHCTBUTENLHOCTH, CO3JMaHUE  YCJIOBUH JUIsl TPHOOPETEHUS  ONbITa  MaTeMaTHYECKOTO
MOJICTTUPOBAHHS,

¢dopMupoBaHue OOLIUX CHOCOOOB HWHTEIJIEKTYadbHOW JEATEIbHOCTH XapaKTEPHBIX IS
MaTeMaTUKH U SBISIONINXCS OCHOBOM MO3HABATENLHON KyIBTYpPbI, 3HAYMMOM JIJISl pa3IYHbIX cdep
YEJIOBEUCCKOM ACITCIHFHOCTH;
Y yuawezocs 6yoym gpopmuposamuvcs credyiowue YVJI:
Perynarusnrlie:
®  CaMOCTOATEIBHO ONPENENATH LIeNH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXKHO
OTIPEIETTUTh, YTO IEJIb JOCTUTHYTA;
® OICHUBATh BO3MOXKHBIE MOCIEJACTBUS IOCTIDKEHHS TOCTABICHHOW IIEM B JIEATEIHHOCTH,
COOCTBEHHOW >KM3HU W JKU3HH OKPY)KAIOIIUX JIFONIEH, OCHOBBIBASCH HA COOOPAKEHUSX ITHKU U
MOpany;
e craBuTh M (HOPMYyTUpPOBATH COOCTBEHHBIC 3aJa4ll B OOpa30BaTENbHON ACSITENTLHOCTH U
KU3HEHHBIX CUTYalHsIX;
®  OIECHUBATh PECYPCHI, B TOM YHCIIe BpeMs U JIpyrHe HeMaTepualbHbIe PECYpPChl, HEOOXOANUMbIE
JUTSL TOCTHOKEHUS TIOCTABIICHHOW 1eITH;
e  BBIOMpATH MYTh AOCTHKCHHUSI [IEJTH, INITAHUPOBATH PEIICHNE TTOCTABICHHBIX 33724, ONTHMHU3UPYS
MaTepuajbHble U HeMaTepHalbHbIE 3aTPaThl;
e OpraHu3oBbIBaTh A(G(GEKTUBHBIN TMOUCK PECYpCOB, HEOOXOMUMBIX s JOCTHKCHHS
MOCTaBJICHHOM I1CIIH;
®  CONOCTABIIATH MOMYUYCHHBIA PE3YNIBTAT JIEATEIHPHOCTH C IIOCTABJICHHON 3apaHee MEebIO.
[To3HaBaTenbHBIE:
e yMEHHE WHCKaTh M HAXOAWTh OOOOIICHHBIE CHOCOOBI pEHIeHHs 3adad, B TOM 4YHUCIE,
OCYIICCTBIIATh Pa3BEPHYTHI HHPOPMAIIMOHHBIN TTOUCK U CTABUTHh HA €r0 OCHOBE HOBHIE (yUeOHBIC
Y TIO3HaBaTeIbHbIC) 3a4a4H;
e yMEHHE KPHUTUYECKH OIICHHBATh W HWHTEPIPETHPOBATH WH(OOPMAIUIO C PAa3HBIX IMO3UIIUH,
pacrno3HaBarh U GUKCUPOBATH MPOTUBOPEUHS B HHPOPMAIIMOHHBIX CTOUHUKAX;
® yMEHHME HCIIOJIb30BaTh Pa3IMYHbIE MOJEIIbHO-CXEeMAaTUYECKUE CPEACTBA ISl MPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H W OTHOIICHUM, a TaKXKe MPOTUBOPEUYHIA, BBISBICHHBIX B MH(POPMAITMOHHBIX
HCTOYHHKAX;
®  yMEHHE HaXOAWTb U MPUBOIUTH KPUTUUECKHUE aPTYMEHTHI B OTHOIICHUU JCHCTBUM U CYXIEHUIN
JPyTroro; CHOKOMHO H pPa3yMHO OTHOCHUTHCS K KPUTHUECKHM 3aMEYaHHSIM B OTHOIICHHH
COOCTBEHHOTO CYXKACHHS, paCCMaTPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
e  yMEHHE BBIXOJIUTH 32 PaMKH y4eOHOTo MpeaMeTa U OCYIIECTBISATh IeJIeHANPABICHHBINA MTOUCK
BO3MOXKHOCTEH ISl IIUPOKOTO TIEPEHOCA CPEICTB U CIIOCOOOB ACHCTBHS,
e yMEHHE BBICTpaWBaTh WHIUBUAYAIbHYIO O00pa30BaTeIbHYI) TPACKTOPHIO, YYHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS,




®  YMEHHE MEHSTh U yIACP>KUBATh Pa3HbIE MO3UIMHU B IO3HABATEILHOMN JCSITEIBHOCTH.
KoMMyHHMKaTUBHBIE:

®  YMEHHME OCYLIECTBIATH ACJIIOBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(xax BHyTpH 0Opa3oBaTeibHOIN OpraHM3allvy, TaK U 3a €€ IpeAesiamMH), Moa0upaTh HapTHEPOB s
JICIIOBOM KOMMYHHUKALIUM HCXOIs W3 COOOpakKeHUH pe3ylbTaTUBHOCTH B3aUMOJCICTBHS, a HE
JINYHBIX CUMIIATHIL;

® yYMEHHE TPHU OCYIIECTBICHUU TPYIMIOBON PabOThI OBITh KaK PYyKOBOAUTENIEM, TaK U UYJICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (TeHepaTop UaeH, KpUTUK, UCTIOTHUTENb, BBICTYAIOIINN, SKCIEPT U T.A.);
¢ yMEHHE KOOPAWHUPOBAaTh M BBHIMOIHATH PabOTy B YCJIOBHUSX peaJbHOTO, BUPTYaTbHOTO M
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS,

e yMEHHE pPa3BEpHYTO, JIOTMUYHO W TOYHO H3J1araTh CBOIO TOYKY 3PEHHS C HCIOIb30BaHHUEM
aJIeKBaTHBIX (YCTHBIX U MTUCHbMEHHBIX ) S3BIKOBBIX CPE/ICTB;

® yMEHHE pAaCMO3HaBaTh KOH(IUKTOTCHHBIC CUTyallMd WM TPEAOTBpAIIaTh KOH(IUKTHI JO HX
aKTUBHOW (aspl, BBICTpaWBaTh JCIOBYIO H OOpa30BaTEIbHYI0 KOMMYHHKAIIHIO, W30eras
JUYHOCTHBIX OLICHOUHBIX CYXICHHI.

IIpeaMeTHBbIe pe3yJabTaThl N0 __y4eOHOMY Kypcey '"Maremaruka: ajaredpa W Hadaja
MaTeMaTH4YeCKOro anajausa'

K xoniy oOyuyeHusi oOydyaroImMiCs TONYYUT CICAYIONIME MPEAMETHBIE pPE3yabTaThl IO
OTACNBbHBIM TeMaM paboueil mporpammbl yueOHOro Kypca «AnreOpa M Hauajga MaTeMaTU4YeCcKOTro
aHaJTU3ay:

Yucsia 1 BBIYUCTEHUS:

CBOOOJTHO OIEPUPOBATh MOHSATHUSMHU: PAIMOHATBLHOE YHCIIO, OCCKOHEYHAs IMEePHOAMYSCKast
IpoOb, TPOIEHTHI, UPPALMOHAILHOE YUCIIO, MHOXKECTBA PALIMOHANBHBIX U JEHCTBUTEIBHBIX YUCEN,
MOZYJb JEMCTBUTEIBLHOTO YUCTIA;

MPUMEHSITh APOOU M MPOLEHTHI JJIs PEIIeHUs MPUKIAJAHBIX 3a7a4 U3 Pa3IUYHBIX OTpaciei
3HaHUH U pEAIbHOM KU3HH;

MPUMEHITh TPUONKEHHBIC BBIYUCICHUS, TpaBUIa OKPYIVICHUS, TNPUKUIKY U OIECHKY
pe3yabpTaTa BEIYUCIICHUI;

cBOOOIHO OMEpUPOBaTh TMOHSATHEM: CTENEeHb C IEJNbIM [OKa3aTelieM, HCIOIb30BaTh
MOIXOMANIYI0 (OpMYy 3allUCH JCHCTBUTENBHBIX YHUCEN IS PEIICHHUS TPAKTUICCKHUX 3a/ad |
MPEACTABICHUS JAHHBIX;

CBOOOZHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHOM CTETICHH;

cBOOOIHO OMEPHUPOBATH OHATUEM: CTENIEHb C PaIlOHATIBLHBIM MTOKa3aTeNleM;

CBOOOIHO OIEpPUPOBATh MOHATUSMU: Jorapum Uucia, JECATUYHBIE W HATypaJbHBIC
JorapudMmebl;

CBOOOITHO OIEpPUPOBATh TMOHATUSMHU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHTE€HC YHCIIOBOTO
apryMeHTa;

ONEepUPOBATH MOHITUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOIIHO OIEPHPOBATH MOHATHSAMU: TOXKIIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCHIILHBIC
YPAaBHEHUS U yPABHEHUS-CIIEICTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3UYHbIE METOABl PEIICHUS PAIMOHANBHBIX U JIPOOHO-PAIIMOHATBHBIX
YPaBHEHUH, TPUMEHATh METOJ UHTEPBAJIOB ISl PEILICHNs HEPABEHCTB;

CBOOOIHO OMEpPUPOBaTh MOHATUSIMH: MHOTOWIEH OT OJHOW TMEePEeMEHHOW, MHOTOWICH C
LeIbIMU KOA(pGUIIMEHTaMH, KOPHH MHOTOWIEHA, IPUMEHSTh JeJIEHHE MHOTOYIEHAa HA MHOTOYJIEH C
ocTaTKoM, TeopeMy be3y u teopemy Buera miis pemenus 3anad;

CcBOOOIHO  ONEpUPOBATh TOHATHUSAMHU: CUCTEMa JIMHEMHBIX ypaBHEHUH, Marpulia,
OMpeNenuTeNlb Marpuibl 2 X 2 W €ro TreOMEeTPUYECKUH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 s BBIYMCICHHSI €r0 3HA4YEHMs, IPUMEHATh ONPENCIHUTENN I PELICHUs
CHUCTEMBbl JIMHEWHBIX YPAaBHEHHMM, MOJEIHUPOBATh pEaJbHbIE CHUTyallUd C IOMOILIBIO CHUCTEMBI
JIMHENHBIX YPAaBHEHMI, UCCIIEI0BATh TOCTPOEHHBIE MOJEIH C MOMOIIBIO MATPULl U ONPEACIIUTENEH,
HWHTEPIPETUPOBATH NOMYYCHHBIA PE3YIbTAT;




HCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOPHAMH Ui IPe0Opa30BaHNs BHIPAKEHHUI;

BBIMOJHATh ~ MPEOOpa30oBaHUSI  YHUCIOBBIX  BBIPQKEHUH, COAEp)KallMX  CTEHNeHH C
parMoHaIBFHBIM TTOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA JIorapu(MoB I IpeoOpa3oBaHus Jorapu(pMUIECKIX BbIPAKECHUH;

CBOOOIHO OTIEPHPOBATH MOHATHAMHE: UPPALMOHAIBHBIE, TIOKA3aTEeIbHBIE U JTOTapHU(PMHUECKIE
YPaBHEHMs, HaXOAWUTh UX PELICHHUS C IOMOLIbI0 PAaBHOCHIBHBIX IEPEXOI0B MU OCYIIECTBIASA
IIPOBEPKY KOPHE;

INPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHuYeckue  (GopMyasl I IpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKEHHIA;

CBOOOZHO  ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPHUMEHATh
HEeoOXomuMBbIe (POPMYJIBI JJISl PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPaBHEHHIA;

MOJIETUPOBATh pealibHble CUTYAIMH Ha SI3bIKE anreOphl, COCTABIATh BBIPAXKEHUS, YpaBHEHNU,
HEPaBEHCTBA 10 YCIOBHIO 33Jja4M, HCCIIEA0BATH TOCTPOSHHBIE MOJIEH C UCIOJIb30BAHUEM almapaTa
anreOpsl.

DOYyHKUUH U TPaPuKU:

CBOOOZHO OIEpPUPOBaTh MOHATUAMU: (YHKIHMSA, CHOCOObI 3ajaHusl (QYHKLUH, B3aUMHO
obpartHple (QyHKIMH, KOMIO3WIMs (yHKIHMHA, rpaduk (YHKIWW, BBHIIONHATH 3SJIEMEHTapHBIC
npeoOpa3oBanus rpauKoB QPyHKIINA;

CBOOOZHO OIEPHPOBaTh TOHATHAMHU: OONACTh OINpPENCICHUS] M MHOXKECTBO 3HAYCHUH
¢byHKUIMY, HyIM QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZHO ONEpUPOBATh TOHATHSAMH: YETHBIE W HEYETHBIC (QYHKIUH, TEPUOAMUYECCKUE
(GYHKLIMH, TPOMEXYTKH MOHOTOHHOCTHM (DYyHKIMHM, MAaKCUMyMbl M MHHUMYMbI (DYHKIMH,
HanOoJbIIIee M HAUMEHbIIIee 3HaUeHUE (PYHKIIMH Ha TPOMEKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATUSAMHU: CTENEHHAs (YHKIHUS C HaTypajbHBIM U LEJIBIM
rokasareneM, rpaduk CTeNeHHON (DyHKIIMK C HAaTypaJbHBIM M LEJNBIM MOKa3aTesieM, rpaduK KOpHS
n-0if cTeneHu Kak GyHKUUU 0OpaTHOM CTENEHU C HAaTypajbHBIM [TOKa3aTeIeM;

ONepUpOBaTh TMOHATHAMM: JUHEWHAs, KBaApaTW4yHas M JpOOHO-TMHEWHas (yHKIUH,
BBINOJIHATH 2JIEMEHTApHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOZHO ONEpUPOBaTh MOHATUSAMH: TOKa3zaTelbHass M Jorapupmuueckas (QyHKUUH, HUX
CBOMWCTBA U T'pa(MKH, UCIIOIB30BaTh UX IpaUKH s pEIIeHHs ypaBHEHUIA;

CBOOOZHO OIEPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb, OIpENEICHUE
TPUTOHOMETPUYECKUX (PYHKLHUI YUCIOBOIO apryMEHTa;

UCTONB30BaTh rpaduku (YHKIMHA 78 UCCIENOBAHUS MPOIECCOB W 3aBUCHUMOCTEH Npu
peleHNH 3aAad M3 Jpyrux y4eOHBIX NPEAMETOB M PEaJbHOM JKU3HH, BBIpakaTb (opMyJIamMu
3aBHCUMOCTHU MEXIY BeIMUUHAMU,

Hauyasia MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEPUPOBaTh MOHATUSAMH: apUPMeTHdYecKass U TeOMeTpHUYecKas IMporpeccus,
OECKOHEYHO YyOBIBaloLIasi reoMeTpuyYeckas Mporpeccus, JUHEWHBbIH M SKCIOHEHIMAIbHBIN POCT,
(opmyIa CIOKHBIX TPOIIEHTOB, UMETh NPEACTABICHUE O KOHCTAHTE;

HCIIONIB30BaTh IPOIPECCUHU AJIsl PEIICHUS pealbHbIX 3aa4 IPUKIIAJHOIO XapaKTepa;

CBOOOZHO  ONEpPUPOBaTh  MOHATHUSAMHU:  IOCIENOBATENBHOCTb,  CHOCOOBI  3a/JaHUs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEA0BATEIbHOCTH, TOHUMAaTh OCHOBBI
3apOXKJICHHSI MAaTEMAaTHYECKOTO aHAIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOZHO OIEPHUPOBaTh IMOHATHUAMHU: HENPEpPbIBHbIC (YHKLUH, TOYKH pa3pblBa Ipaduka
(GyHKLINU, aCUMITOTHI rpaduka QyHKIUH;

CBOOOZHO ONEpUPOBaTh IOHATUEM: (YHKIMs, HENpepbIBHAsE Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HENPEPHIBHBIX (DYHKIIMIA IJIs1 peIIeHus 3a/1a4;

CBOOOZHO ONEpUPOBATh NOHATHAMM: IIEpBasi U BTOpasi IPOU3BOIHbIE QYHKLNH, KacaTelIbHast K
rpaduky GyHKIHH,

BBIUUCIIATh [IPOU3BOJHBIE CYMMBI, IPOM3BEIECHUS, YACTHOIO M KOMIIO3UIUH JABYX (DYyHKIIMH,
3HATh MPOU3BOHBIC JIEMEHTAPHBIX (PYHKIIHUI;

HCIOJIb30BaTh FEOMETPUUECKUIN U (PU3NYECKUI CMBICI TPOU3BOIHON AJIS pEIIEHUs 3a/1a4.



MHo:xecTBa U JIOTHKA:

CBOOOZHO ONEPUPOBATh NOHATUSAMH: MHOXECTBO, OTIEpallMy HaJl MHO)KECTBAMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar s ONUCAaHUS pealbHbIX MPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a]1ad U3 IPYTUX YUeOHbIX PEIMETOB;

CBOOOJIHO ONEpPUPOBaTb IOHATHUSAMU: OIpPENEICHUE, TEOpeMa, ypaBHEHUE-CIIEACTBHE,
CBOWCTBO MareMaTH4ecKkoro o0beKTa, 10Ka3aTelbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xonmy oOydenuns B 11 kJacce 0OydarOmMHCS MOMYYHT CJEAYIONIUE TPEIMETHBIE
pe3ynbTaThl MO OTACNIBHBIM TeMaM pabodeil mporpamMmbl ydeOHOro Kypca «Auredpa M Hadajia
MaTeMaTUYECKOT0 aHAJIN3ay:

Yuciia 1 BLIYMCIICHUS:

CBOOOJIHO ONEpPUPOBATh MOHATHIMH: HATypaJIbHOE U 1I€JI0€ YUCII0, MHOXKECTBA HATypaJIbHbIX
U LIEJIBIX YMCENI, UCIIONB30BaTh Npu3Haku aeaumoctu wensix uucen, HOJ[ u HOK HaTtypanbHbBIX
qyCcell JJis pellieHus 3a7a4, IpUMEeHITh aroput™ EBkinga;

CBOOOZHO ONEpPHUPOBaTh MOHATHEM OCTaTKa IO MOYJIIO, 3alUCBIBaTh HAaTypaJbHbIC YHCIa B
Pa3IMYHbIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOHO OINEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO M MHOYKECTBO KOMIUIEKCHBIX YHCE,
MIPEJICTABISITh KOMIIJIEKCHBIE YKCiIa B alreOpandeckoil 1 TPUTOHOMETPUUECKON (OpME, BBIMOIHSTh
apupMeTHYECKUe ONepalui ¢ HUIMU U U300paXkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOZIHO ONEPHPOBATh NOHATHAMM: UPPALMOHAJIbHbIE, IOKA3aTeIbHbIE U JOrapupMHUUECKUE
HEPaBEHCTBA, HAXOJUTh UX PELICHUS C IOMOLIbI0 PABHOCUIIBHBIX MEPEXO/I0B;

OCYILECTBIATH OTOOP KOPHEH MPU PELIEHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJIHO  OMNEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSTH
HeoOXouMble (GOPMYJIbI JJIsl PELIEHUS! OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBaTh MOHATHUSMHU: CHCTEMA U COBOKYNHOCTb YpPaBHEHHH M HEPAaBEHCTB,
PaBHOCWIBHBIE CHUCTEMBI M CHCTEMBI-CIECICTBUS, HAXOOUTh PELICHHUsS CUCTEMBI U COBOKYIIHOCTEU
palMoHaIBHBIX, UPPALIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmarb  palMOHAJbHBIE, UpPpalMOHAJIBHBIC, IOKa3aTelbHble, JIOrapupMuyecKkue u
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, COEPKALLME MOAYJIN U TAPAMETPBI;

IMPUMEHSATH Ipauueckre METONbl Ul PELICHUs YPaBHEHUN M HEPAaBEHCTB, a TAKXKE 3a/1ad C
napameTpamy;

MOJIEJTUPOBATh PEAJIbHbIE CUTYAIlMH Ha SI3bIKE alreOpbl, COCTAaBIIATh BBIPAXKEHUS, yPaBHEHHUS,
HEpPABEHCTBA M MX CHCTEMBl IO YCJIOBHMIO 3aJa4M, HCCIENOBAaTh IOCTPOCHHBIE MOJAEIU C
HCIOJIb30BaHUEM aMIapara ajreopbl, ”HTEPIPETUPOBATh MTOYyUCHHBII pe3ybTar.

DOYyHKUWH U TPAPUKHA:

CTPOUTH TpaUKM KOMIO3MLMHU (YHKIMHA C HOMOIIBI 3JIEMEHTAPHOIO HCCIEAOBaHUS U
CBOMCTB KOMITO3HIIMU ABYX (PYHKIIU;

CTPOMUTBH T€OMETpUUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOH MJIOCKOCTH;

CBOOOZHO ONEPUPOBATh NOHATUAMHU: IPpaUKU TPUTOHOMETPHUUECKUX (PYHKITHIA;

IPUMEHATh (PYHKIMH JJI1 MOAETUPOBAHUS U UCCIIEAOBaHUS PEATIbHBIX ITPOLIECCOB.

Havana MaTreMaTH4eCKOIo aHAIM3a:

HCIOJIb30BaTh IPOU3BOJHYO ISl UCCIEIOBAHUSA (PYHKIIUM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAWTh HaHOOJIbIlIEe U HAMMEHbIIIEe 3HAUYCHHs (DYHKIIMK HETIPEPhIBHOM Ha OTPE3KE;

HCIIOJIB30BaTh MIPOU3BOAHYIO [UIsl HAXOXKICHUS HAWIIYYLIETO PEIICHUS B IPUKIAIHBIX, B TOM
YHCIIE COLMAIbHO-3KOHOMUYECKUX, 3a7adax, /Ul ONpeNeIeHHs] CKOPOCTH M YCKOPEHUs Ipoliecca,
3aIaHHOTO (HOPMYIION MK TPadUKOM;

CBOOOZHO ONEpPUPOBATH MOHATHUSAMU: NEpPBOOOpa3Hasi, ONpeAeNEHHbI MHTErpaj, HaXOAUTh
NepBOOOpa3HbIe HJIEMEHTAapHbIX (YHKIMM W BBUUCIATE MHTerpas mno ¢opmyne HproToHa-
JleiiOonuma;

HaXOAMTh IUIOIIAAN IUNIOCKUX (PUTYDP U OOBEMBI TEJl C TOMOILBIO UHTErpasa;

UMETh IIPEJCTAaBICHUE O MAaTEMATUYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABICHHUS
nudepeHInaIbHBIX YPAaBHCHHT;



pemarhk NPHUKITATHBIE 33aJadi, B TOM YHWCIIE COIHMAIbHO-3KOHOMHYECKOTO M (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOro aHaIH3a.
IIpeaMeTHBIE pPe3YJbTAaThl N0 Y4eOHOMY Kypcey '"MaremaTruka: reomerpus’'
OOyu4aromuiicss HayYuTCs:
e CBOOOIHO OINEPHPOBATH OCHOBHBIMHU TOHATHSMH CTEPEOMETPUU IPH PELICHUH 337a4 U
MIPOBEICHUH MAaTEeMaTHYECKUX PACCYKICHUI,
® TPUMEHATH AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3aaY;
e KJacCHU(pUIMPOBATh B3aMMHOE PACIOJIOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IIJIOCKOCTEH B
MIPOCTPAHCTBE, NPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
e CBOOOIHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C YITIAMU B IPOCTPAHCTBE: MEXKTY MPSIMBIMU B
MIPOCTPAHCTBE, MEXKAY MPSIMON U MIIOCKOCTHIO;
e CcBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMH C MHOTOTPAHHUKAMH;
e CBOOOIHO  pacrmo3HaBaTb OCHOBHBIE  BHJIbl ~ MHOTOTPAaHHUKOB  (IpHU3Ma, MHpamMHna,
MPSIMOYTOJIBHBIN Mapajuiesienure, Ky0);
e KJaccCU(pUIMPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAaHUS I KiIacCU(PUKAIIUY;
e CcBOOOJIHO ONEPUPOBATH MNOHATUAMHU, CBI3aHHBIMH C CE4EHHEM MHOTOTPAHHUKOB TIOCKOCTbIO;
e BBHIMONHATH MapajuiebHOE, LEHTPAIbHOE W OpPTOTOHAJIbHOE TMPOEKTUpOBaHUE (GUTYpP Ha
TUIOCKOCTD, BBITOJIHATH N300paXkeHus: GUryp Ha II0CKOCTH;
® CTPOUTH CEYECHHUS MHOTOTPAHHHKOB PA3JIMYHBIMH METOJAMH, BBHITIONHATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (UTYP: BH]I CBEPXY, COOKY, CHHU3Y;
® BBHIUMCIATH TUIOIMIATU MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpHU3Ma, MHUpPaAMUAA), TEOMETPUUECKUX
TeJI C MPUMEHEHUEM (HOpMYIT;
e CBOOOIHO ONEpPUPOBATH TOHSATHIMH: CHMMETPHUS B INPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTh
CUMMETPUH, IICHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;
e CBOOOIHO ONEpPUPOBATH TMOHSATHSIMM, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
MIPOCTPAHCTBE;
® BBINOJHAITH JEHCTBUS HaJl BEKTOPAMU;
e pemarb 3aJadyd  Ha JIOKa3aTelbCTBO MAareMaTHMYeCKHX OTHOLIEHHMM W HaxXOoXJIEHUe
TeOMETPUUYECKUX BEIMYUH, MPUMEHSS M3BECTHBIE METOMBI MPH PELICHUH MaTeMaTHYeCKHX 3a/1ad
MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
® TPUMEHATH MPOCTEHIINE MPOTrPAMMHEIE CPEACTBA U 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPHUUECKUX 3a/1au;
® W3BIIEKaTh, IPEOOPA3OBBIBATh M HWHTEPIPETHPOBATh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuyeckux Gurypax, NpeAcTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;
® TPUMEHATH TMOJYYCHHbIC 3HAHWS Ha TMpPAKTUKE: CpPaBHUBATh M AaHAIM3UPOBATH pEabHbBIE
CUTyalluW, TPUMEHSTh H3YYCHHBIC TOHATHA B TMpPOIECCe TIOMCKAa PEHICHHS MaTeMaTHYeCKH
c(hopMynUpOBaHHOW MPOOIEMBI, MOJECIUPOBATh pealbHBIE CHUTYallMd Ha S3bIKE T€OMETPHUU,
WCCIIeIOBaTh TIOCTPOSHHBIE MOJEIH C HCIIOIb30BAHUEM TEOMETPHUYECKHX TOHSATHH M TEOpeEM,
amnmapata anreOpbl, pemarb MpPakTHYECKHe 3a/1aud, CBS3aHHBIE C HAXOXKICHHEM TeOMETPHYECKHX
BEJIMYWH;
® UMETh MpPEICTaBICHHUA OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTU
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.
e CBOOOIHO OMNEPUPOBATh TMOHATHAMM, CBA3aHHBIMH C LWIMHIAPUYECKOM, KOHMYECKOH U
chepruIecKoil MOBEPXHOCTAMHU, OOBSCHITH CIIOCOOBI IOy YeHHS,;
® OINEpUpPOBaTh MOHATHUSAMHU, CBA3AHHBIMU C TEJaMH BpallleHUs: LHUIUHAPOM, KOHycoM, cepoil u
1apoM;
® pacro3HaBaTh Teja BpalleHUs (UWIMHIP, KOHYC, cdepa U Imap) U OOBICHATH CIIOCOObI
MIOJTyYEHUs TeJl BpallleHus;
e KJIacCHU(pHUIMPOBATH B3aMMHOE PACTIONOKEHUE CHEPBI U MITOCKOCTH;
® BBHIUMCIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEN BpalleHUS, OObEMBI U TIOIIATU
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJI BPAIICHUS, TEOMETPHUECKUX TN C IPUMEHEHUEM (POpMYT;




e CBOOOIHO ONEPHPOBATH MOHATUSAMH, CBSI3aHHBIMH C KOMOWMHAIMAMU TeJd BpalleHUS U
MHOTOTPAaHHHMKOB: MHOTOTPAaHHHK, BIIMCAaHHBIA B cdepy W ONMHCaHHBIA OKoio cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WU TEJIO BPALICHHUS;

® BBIYHCIATH COOTHOIICHUS MEXAY IIOUIAIIMU MIOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEIT;

e u300paxkaTb HM3y4yaemble (UIYpPbI, BBIIOIHATH (BBHIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB
IPOCTBIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHHUs TeJl BPALLCHNUS;

® U3BJIEKaTh, MHTEPIPETUPOBaTh M MPeoOpa3oBbIBaTh HHPOPMALUMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUYECKUX (PUTrypax, MPeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

e CBOOOJIHO OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEpALUU HaJl BEKTOPAMU;

® 33/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI CUCTEME KOOPAMHAT;

e pemaTh N€OMETPUYECKHE 3a/laud Ha BBIYMCICHHME YIJIOB MEXKAY MPSIMBIMM M IJIOCKOCTSAMH,
BBIYMCIICHUE PACCTOSIHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/Ia IPU PELICHUHY;

e CBOOOIHO ONEpUPOBaTh MOHATUSMH, CBA3AHHBIMU C JABWKCHHMEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA ABWKCHUM;

® BBINOJHATh M300paKEHUST MHOTOTPAaHHHMKOB W TeJl BPAIICHUS NPU TapaljieIbHOM IIepeHoce,
LEHTPAIBHON CUMMETPHUH, 3€pPKAIBHOM CUMMETPHUHM, TPHU T[OBOPOTE BOKPYT  MPSAMOW,
npeoOpa3oBaHus MOI00MS;

® CTPOUTH CEUYEHMs] MHOTOTPAaHHMKOB M TE€J BpAIICHUS: CEUYEHUs IWIMHApA (MapauieIbHO U
NEPIEHANKYSIPHO OCH), CEYeHHMs KOoHyca (mapajuiesibHble OCHOBAHUIO W TPOXOJINUE dYepes
BEpILNHY ), CEUECHHUS 11apa;

® UCNOJb30BaThb METOJbl IOCTPOEHUS CEUEHMH: METOJ CJIEJ0B, METOJ BHYTPEHHEIro
MIPOEKTHUPOBAHUS, METO IIEPEHOCA CEKYIEH MITOCKOCTH;

® J10Ka3bIBaTh I€OMETPUUECKHUE YTBEPKICHMUS;

® TPUMEHATH T€OMETPUUYECKUE (PAKTHI I PEIICHHUS CTEPEOMETPUUECKHIX 33/1a4, TIPEANOIaralonx
HECKOJIBKO I1aroB PEIICHHs, €CJIM YCIOBUS IPUMEHEHNUS 3a1aHbI B IBHOW 1 HESIBHOU (popme;

e pemaTh 3a7a4d Ha  JIOKAa3aTelIbCTBO MAareMaTMYEeCKMX OTHOLICHMH M HaxOXKACHUE
TreOMETPUUYECKHUX BEIUYUH;

® TPUMEHATH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU
CTEpEOMETPUUECKUX 3a/1au;

® [PUMEHATh IOJyYEHHbIE 3HAHWS Ha TNPAKTHKE: CPAaBHUBATh, AHAJIW3UPOBaTb M OLIEHUBATh
peanbHble CUTYyallUd, NPUMEHSTh N3yUEHHBIE MOHATHUS, TEOPEMBI, CBONCTBA B INPOIECCE IOMCKA
pelIeHs] MaTeMaTHYeCKu C(HOPMYITMPOBAaHHON IPOOIEMbl, MOJEINPOBATh PEAIbHbIE CUTyallud Ha
S3bIKE TE€OMETPHUM, HCCIEN0BaTh ITOCTPOECHHBIE MOAEIU C HCIOIb30BAaHUEM TI'€OMETPUYECKUX
MOHATUH U TEOpeM, amnmnapara ajare0opsl, pemaTbh IPakKTHUYEeCKHUE 3a/1aui, CBSI3aHHbIE C HAXOXKJICHUEM
TreOMETPUUYECKUX BEIUYUH;

® WMETh MpEICTAaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTHA TEOMETPUU KaK COCTaBHOM YacTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHI.

Conep:xanue nporpaMmmsbl

B coorBerctBum ¢ KoHuemnuuedn pa3BuTHs MaremMaTHueckoro oOpa3oBaHus B P®
MaTeMaTH4eCcKoe pa3BUTHE OOyYalOIIErocs B ILIKOJIE OCYIIECTBIISETCS Ha Pa3IMYHBIX YPOBHSX B
COOTBETCTBUHU C pPa3IMYHbIMM OOpa30BaTEIbHBIMH TPACKTOPUSIMM, NPU STOM 3a7ayda IIKOJIbI -
obecreunBaTh KakI0ro oOydarollerocs pa3BUBAIOIIEH HHTEIUIEKTyalbHOM JAedTenbHOCThio. Ha
ypoBHE 00pa3oBaTeNbHBIX oOpraHu3anuii KoHIenmus mpeamnonaracT COBEPIICHCTBOBAHHE
COJEpKAHUS MaTEeMAaTU4YEeCKOro oOpa3oBaHUs, CPEACTB OOy4eHHUs, METOAMKM M TEXHOJIOIMU
00y4YeHHsI, CHCTEMBbI KOHTPOJIsI 00pa30BaTEIbHBIX PE3yIbTaTOB 00YUYAIOMIUXCS.

[TockonpKy MaremaTuKa BKJIIOYAET JBE BaXKHEHIIME COneprKaTebHbIE JIMHUM: anredpy U
Hayajla MaTeMaTu4eckoro aHajln3a U reoMeTpHio, 0Opa3oBaTeNbHasi OpraHu3alus CaMOCTOSTEIEHO
MOXET BBIOpaTh OAHY U3 CTPYKTYPHBIX MOJENEH peanu3aliy COAEpKaTeIbHbIX JIMHUM B pamKax



enuHoro yudebHoro mpeamera «Maremaruka»: HapajUIeNIbHYl0, IOCJIEJOBATENbHYI0  HIN
cmemannyto. IlpenonaBanue martematnku B ['BOY COIII Ne 291 Oynmer ocymiecTBIsTbCS
napajiesibHoO.

[TapannenbHas MoJenb: NapalelbHOE H3yYeHHE JIByX COJEpXKATeNbHbIX JIMHUHN
OTJIEIbHBIMU CUCTEMAaTUYECKUMU KypCaMHu.

[Ipu peanuzanuu MOAEAM  COXpaHseTcs OJHA W3 Tpaguuuid  merepOyprckoro
MaTeMaTHYECKOro 00pa30BaHUs — CTPOrO€ CHCTEMHOE IOCTPOCHHE MATEMaTHYECKUX YUYEOHBIX
MIPEIMETOB, 4, UMEHHO, pa3felbHOe U3yUeHHEe KypcoB alreOpbl M r€OMETPUH, pacCMaTPUBAIOIIUX
pa3nuyYHble 0OBEKTHI U3YUEHUS], UMEIOIIUX PA3IMYHbIE TUAAKTUUECKHE 1IETU U 3aJ]a4l B O0yUEHUH.
CrnenyeTr OTMETUTD, YTO JAaHHAs MOJEINb SBJISETCS MPEEMCTBEHHOM K CTPYKTYpE pealu3aluy Kypca
MaTeMaTHUKd OCHOBHOM IIKOJIBI, TJi€ MpENoJaBaHUE BEIETCS IO JBYM Y4eOHBIM MpeaMeTaM
«Anrebpa» u «I'eomeTpus».

Peanuzarus napamiensHON Moienu TpeOyeT UCTIONb30BaHUS JIByX OTACIbHBIX YYE€OHUKOB, C
HaMEHOBAHUSAMH, COOTBETCTBYIOLIMMM COAEp)KaTeIbHBIM JUHUAM: «Maremaruka: anrebpa u
Hayajia MaTeMaTHYeCcKoro aHaiau3a» u «MaremaTuka: FeoOMeTpUsD».

I'bOY COII Ne 291 wu3 ¢enepanpHOrO TepeyHs y4eOHHMKOB BbIOMpaeT cienytomue YMK
«Maremaruka: anarebpa 1 Hadaja MaTeMaTHUeCcKoro aHanu3sa, reometpus”: Anumos LI.A., Konsrun
I0.M., TkauéBa M.B. "Anrebpa n Hagasia maremMatudeckoro ananusa. 10-11 kimaccel. ba3zoBeiii u
yrnyonenssiii yposHu", IIpocBemenue, 2021 . Atanacsan JI.C., byty3oB B.®., Kagomues C.b.

10 knacc

MaremaTnka: ajredépa U Ha4aJla MAaTeMATHYECKOI0 AaHAIH3A

IloBropeHnue. /IeIMMOCTh YuCelL.

JleficTBUS HAJl pallMOHAJIBHBIMHU YMCIIAMM, CTEIIEHH C LEJIBIMHU MO0KA3aTeNsIMH, CBOMCTBA CTEIEHEM,
KBaJIpaTHbIE KOpPHHU, CBOMCTBAa KOpHEW. JIuHelHble, KBaJpaTHbIE YpaBHEHHUS M HEPABEHCTBA,
CHUCTEMbl YpaBHEHHI U HepaBeHCTB. PellleHue ypaBHEHUN METOIOM Pa3jOXKEHUS Ha MHOXKHUTEIH
(BbIHECEHHEM 3a CKOOKH, C TIOMOIIBI0 (DOPMYJI COKPAIIEHHOTO YMHOXXEHHUS M TPYNIUPOBKOW) H
3aMeHOW mepeMeHHOU. Pemenune JIpoOHO-panMOHANBHBIX HEPABEHCTB METOAOM HHTEPBAJIOB.
Pemennie TEKCTOBBIX 3ajad Ha ABMKEHUE (MO MPSAMOM, MO KpPyTY, MO TEUEHHIO), HA COBMECTHYIO
paboTy, Ha MPOIIEHTHI, CIUIABbI, CMECH. YpaBHEHHUSI U HEPABEHCTBA ¢ MOAYNeM. | paduku JIMHEHHOM,
KBaJpaTUIHOW (YHKIMHU, Tpaduueckoe pernieHue ypaBHeHUN W HepaBeHCTB. [IpeoOpasoBaHme
rpa¢ukoB. YncnoBbIle MHOXKECTBA, 00bEAMHEHHUE U TIEpECeUeHIEe MHOXKECTB.

Ilpoepeccuu u cnooicnvle npoyenmsl. /lericmeusi Ha0 MHodcecmeamu. Jlocuxka 6vlcKazvl8aHul,
K8aHmMOopul 00WHOCMU U cyujecmeoganus. Teopemvl npsamas, obOpamuas, APOMUBONONONCHAS U
NPOMUBONON0JNCHAS 0OPAMHOUL. [lenumocms yucen, 0eIuMoCcms CYMMblL U NPOU3BEOeHUs, OCMAmMKU,
cpaguerue no mooyuo. Jfuopanmosul ypasHenus, pewieHue ypagHeHull 8 Yeablx YUciax.

U3 ucmopuu: npocmule, cocmasHvle, OpyicecmeeHubvle, cosepuiernvle yucaa, yucia Pubonayyu,
aneopumm Eexnuoa, meopemvr Depma, éxnao Dinepa 6 meopuro uucen, laycc u apugpmemura
0Cmamrkos.

MHorouneHsl. AnreOpandecKkue ypaBHEHHUsI.

MHorouneHbsl OT OJHOW TIEPEMEHHOM H ero KopHHU. JlenumMocTh MHOrousjaeHoB. JleneHue
MHOTOWIEHOB ¢ ocTtatkoM. Cxema lopHepa. PanunoHaibHble KOPHM MHOTOWIEHOB C ILIEJIBIMH
kodddunmentamu. Teopema besy. Pemenuwe anreOpanueckux YpaBHEHHH pa3IoKCHHEM Ha
MHOXUTENIH. DOPMyIIBI COKPAIIEHHOIO YMHOXKEHHs I CTaplux creneHeil. buHom Herotona.
CucrteMbl ypaBHEHHIA.

Henumocmyo 08yunenos. Cummempuieckue MHo20u1eHbl. MHO20UIeHbl OM HECKONbKUX NePeMEHHDBIX.
Cummempuyeckue muo2ounenvl. bBunomuanvhule ko3¢puyuenmol.

U3 ucmopuu: exnao Iaycca, I'anya u Abens, Be3y u Hoiomona 6 meopuio pewienus aieedpauiecKux
ypasHenui. Yebviuies u meopusi HAUIYy4uLe20 NPUOIUNCEHUS PYHKYULL MHO2OUIeHAMU.
JlelicTBUTENbHbBIC YncTia




Hensle wu pauuvoHanbHble 4yucna. JleficTBuTenbHble uyMcna. beckoHeuHo — yObiBaroras
reoMeTpuyecKas nporpeccus 1 ee cymma. KopeHb HaTypaibHOU CTENEeHH n >1 U ero cBOMCTBA.
IIpeden nocnedosamenvrHocmu.

M3 ucmopuu: Ilepgvie 3a0auu Ha 6vluUCIEHUE HAMYPATbHLIX cmeneHell 6 mekcmax /[[pesHezo
Eeunma, ucmopus pazeumus npeocmasienuti 0 0eucmsumenbHvlX YUciax, napaodokcsl 3eHOHA.
CrenenHas QyHKIUS

CrerneHb ¢ palMOHANBHBIM M JIEWCTBUTENILHBIM TIOKa3aTeJeM, CBOWCTBA CTEMEHU. Teopembl O
CpPaBHEHHMHU CTEIEHEH C OJMHAKOBBIMH OCHOBaHUSMU. [IpeoOpazoBaHue BhIPAKEHUI, COAEPKAIINX
crerieHu. Perenne npukinaaaeix 3anad. CreneHHple QyHKIuH. O0IacTh ONpeeIeHus] 1 MHOXKECTBO
3HaueHuid. I'paduku dynkiuit. CpoiicTBa (GYHKIMI: MOHOTOHHOCTh, YETHOCTH U HEUETHOCTD,
MEPUOJNYHOCTh, OrpaHuueHHOCTh. CroxHas ¢QyHkuma. BsaumMHO 00OpaTHBIE  (QYHKIUH.
Ob6parumocts GyHKIUM. O0nacTe onpeaenaeHus U o0nacTh 3HaueHUi oOpaTtHOl QyHKIMH. ['paduk
obparHo#t GpyHkrH. Haxoxnerne GyHKInU, 00paTHON JaHHOM.

I'pagpuxu OpobHO-UHElIHBbIX DYHKYUIL.

U3 ucmopuu: npobnema necousmepumocmu OUA2OHANU KEaopama U e20 CMopowsl, Tesmom u
npeobpazosanue svipadiceHull ¢ paouxaramu, eéxaad Omapa Xavsama u ane-Kawu 6 pazeumue
npeocmasieHull 0 Yuciax, CmaHosieHue CoO8PeMenHol aneeopauieckol CUMEOIUKU.
HppanmonanbHble YpaBHEHUS] U HEPABEHCTBA

PaBHOCHIIBHBIE YpaBHEHUS M HEPABEHCTBA, YPAaBHEHUS — CIEICTBUS. PelieHue MppannoHaibHbBIX
ypaBHEHUI U HEPABEHCTB. Penienue npukiaaHbIx 3a1au.

Teopembi pasnocunvHocmu 071 UPPAYUOHANLHBIX YPAGHEHUL U HEPABEHCME.

U3 ucmopuu: eéxnao [exapma 6 meoputo peutenus aneedpaudeckux ypasHenut, napadonruyeckue
Kpuebvie.

[okazarenbHas QyHKIUS

[TokazarenbHast ¢Qynkums, e€ cBoiictBa u Tpaduk, uuciao e. [lokasarenbHble YpaBHEHHS
(mpocrTeiimue, peniaemMble 3aMEHOUW IMEepeMEeHHOW, OAHOpoaHble). [loka3zaTenbHble HEpaBEHCTBA.
CucreMbl TOKa3aTeIbHBIX YpAaBHEHWH W HEpaBEHCTB. [padudeckoe pelieHue ypaBHEHUH U
HEpaBeHCTB. PellleHne mokas3areapHbIX YPaBHEHNUN U HEPaBEHCTB. Pelenne npukiaaHbIX 3a/1a4.
Dopmel npedcmasnenus Yucid e.

U3 ucmopuu: ucmopus passumus npeocmasieHull O HNOKA3AMeNbHOU @QyHKyuu 6 pabomax
Jleiibnuya, loticenca, Diinepa.

Jlorapudmuyeckas GyHKIUSL

Jlorapudwm uncna. OcHOBHOE JiorapudMudecKkoe ToxaecTBo. Jlorapudm npousBeneHus, YaCTHOTO,
CTENEHW; TIepexoJ] K HOBOMY OCHOBaHHWIO. JleCATUYHBIN W HATypaJbHBIA JOTapU(MBbI.
[IpeobpazoBanue orapuMUIECKUX BHIPAKESHUH.

Jlorapudmuyeckas QyHkIus, e€ cBoiicTBa U rpaduk. Pemenue norapudMudecknx ypaBHEHUN U
HepaBeHCTB. PellieHne npukIiagHbIX 3a/1a4.

Pewenue noxkasamenvno-cmenennvix ypasnenuii. Hexomopwie dononnumenshvle no2apugmuieckue
dopmynvl

U3 ucmopuu: mabnuyel noeapugpmos Henepa, nocapugpmuyeckasn nunetixa, 6xnad Jiliepa 8 meopuro
Jloeapugmuueckoli QyHKyul, 603HUKHOBEHUE YUCA e.

Tpuronomerpus

Panuannas mepa yria, eIMHUYHAs OKPY>XKHOCTb. [IOBOpOT TOUKHM BOKPYT Havasia koopAauHar. CuHyc,
KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOIO yriia. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO U
cienctBus U3 Hero. OyHKIMU MPOTUBOIONIOKHBIX ApryMEHTOB. DOpMyJibl IPUBEACHUS, CIIOKEHUS
TPUTOHOMETPUYECKUX (YHKIHMI, POpPMYIIbI ABOWHOTO U MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanue
CYMMBI, pPa3HOCTH B MPOU3BEIECHUE TPUTOHOMETPUYECKUX (YHKIUNA, U HAOO0OpPOT. ApPKCHUHYC,
APKKOCUHYC, apKTaHIreHC. TpUrOHOMETPUYECKUE ypaBHEHHs. PenieHue ypaBHEHUH METOAOM
3aMeHbl IepeMeHHOH. OJIHOpOIHBIE TPUIOHOMETPUUYECKHE YpaBHEHHs. PelieHne mpocTednmx
TPUTOHOMETPUUYECKUX HEpaBeHCTB. lIpocTeilline CUCTEMBl TPUTOHOMETPUUECKUX YPABHEHUM.
OT100p KOpHEH B COOTBETCTBUH C 3a/IaHHBIM YCIIOBUEM.




Vuueepcanvnvle mpuconomempuueckue noocmanosxu. Pewenue ypasnenuii memooom 68edeHus
O00NOIHUMeNnbHO20 apaymenma. Pewienue HeKOMOPLIX MPUSOHOMEMPUUECKUX YPAGHEHUU OYEHKOU
npasoil u nesoli yacmu. Pewenue ypasnenuii, cooepacawux apr@yHKyuu.

H3  ucmopuu:  ucmopusi  6O3HUKHOGeHUs U  pazeumus — mpuconomempuu.  Illepguvie
mpuecoHomempuieckue mabnuysl. Bknao yuenvix bauscneeo u Cpeoneco Bocmoxa — anv-Xopezmu,
Ab6y-nb-Begpa, anv-bupynu, anv-Kawu. Bxnao egponelickux yueHnvix 6 pazgumue mpueoHoOMempuu —
Pecuomonman, Konepnux, Kennep, bropee, Buem, bBepuynnu, Diinep, Jlobauesckutl.
Tpuronomerpuyeckue QyHKIIUN

OO6nacTh ompenencHUs] U MHOXKECTBO 3HAUEHUM TPUTOHOMETpUYECKUX (yHKIUH. YeTHOCTS,
HEYETHOCTh, MEPHUOAMYHOCTh TPUTOHOMETpHUYECKHX (GyHKIMH. HauMmeHbIINNA TOI0KUTENbHBIHN
nepuoy. CpoiictBa u rpadukn QyHKIMHA y=cosX, y=sinx, y=tgx. CBoicTBa u rpaduku oOpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIUHA.

U3 ucmopuu: Pazsumue yuenus o mpueconomempuueckux @yuxkyusx 6 6 VII-IX 6 6 cmpanax
Brusicnezo u Cpeoneeo Bocmoxa. Cmanosnenue cumsonuxu 6 pabomax U.Bepryinu u J1.Jtinepa.
Maremaruka: reoMmeTpus

AKCHOMBI cTepeomMeTpuu. [lapannenbHOCTh B IPOCTPAHCTBE.

[Ipenmer ctepeomerpuu. OCHOBHBIE TMOHSATUS CTEPEOMETPUU — TOYKA, MpsAMas U IUIOCKOCTb.
AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX. M300parkeHHE MIOCKMX M MPOCTPAHCTBEHHBIX

¢uryp. IlapamnensHble TIpsSMBIE — OIpENENCHHE, TeopeMa CyIIeCTBOBaHMA. BzanmHOe
pacmojokeHue TMpsSAMONM U TUIOCKOCTH B mpocTpaHcTBe. CBoiicTBa mMapasuiebHBIX MPSIMBIX.
[TapannenbHOCT, NPSAMON M IUIOCKOCTH — ompeneieHue W npusHak. Crenctsus. B3aumnoe

pacroyiio)keHue TMpsAMbIX B IpocTpaHcTBe. CKpemmuBaroluecss MpsiMble.  YIOoldl — MEXIy
CKpEeIMBaOIUMUCS NMpsAMbIMU. [lapamienbHble MIIOCKOCTH — OmpeneneHue U npusHak. CBoiicTBa
napajuienbHbIX Iuiockocte. Terpasap m ero sneMeHThl. [lapamienenunen M ero >JIEMEHTBHI.
CpoiicTBa nuaroHasieil mapasuienenunena. [IoHsATHE O CEUEHHSX MHOTOTPaHHHKA IJIOCKOCTBIO.
3ajaun Ha MOCTPOEHUE CEYEHUH, B TOM YUCJIE METO/IOM ClIe/ia.

llonamue 06 axcuomamuueckom Mmemooe. Ilocmpoenue ceyeHull MemoooM 6HYMPEHHE20
npoexmuposanusi. Teopema Menenas ona mempaddpa. Jlocmpausanue mempal’aopa 00
napannenenuneoaq.

[lepneHMKYIIPHOCTD B IPOCTPAHCTBE

[lepnennukynspHsle npsiMple B mpocTpaHcTBe. CBoiicTBa. IlepneHAMKYISApHOCTH HPSIMOH H
IJIOCKOCTH — OIpPEACIICHHE, CBOWCTBA, CBSI3aHHBIE C MAPAUIEIBHOCTBIO NPSIMBIX, MPU3HAK
MIEPIEHIUKYIIIPHOCTH NPSMOM U INIOCKOCTH. Teopema o cymiecTBoBaHuU. HakiaoHHAs U mpoeKius.
PaccrosiHus OT TOUKM 1O IJIIOCKOCTH, MEXAY MNapajlIeNbHBIMH IUIOCKOCTAMM, MEXAY MHPSIMOU U
MapajulelIbHOM €M IUIOCKOCTBIO, MEXKIYy CKpEIIMBAIONIUMUCA IpsMbIMU. Teopema o0 Tpex
MEePIECHANKYJIApaxX. Yroid MEXIy NpsIMON U IUIOCKOCThbIO. JIByrpaHHbIM yron. JIMHEHHBIN yroi
IByrpaHHoro yria. IlepnenaukynspHbsle miaockoctu. [Ipu3Hak neprneHANKYISIpPHOCTH IUIOCKOCTEM.
[IpsimoyronpHBI  Tapajienenumnen, ero cpoiicTBa. (CBOWCTBO JUaroHaaud MNPSIMOYTOJBHOTO
napaJijiesienunesna.

Tpexepannviii yeon. Muoeoepannuiil yeon. Cymma niaockux yenos. Ilnowaos npoexyuu gpueypoi.
BekTopsl B IPOCTPaHCTBE.

[lonsiTe BekTOpa, HYJIEBOM BEKTOpP, KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBONOJIOXKHO
HanpaBJeHHbIE BEKTOpbl. PaBHble BekTOphl. CiOXKEHHE W BBHIYMTAHME BEKTOPOB, CBOMCTBA.
YMHOKEHHE BEKTOpa Ha 4YMCIIO, CBOMCTBA. KoMILTaHapHBIE BEKTOPBI, MPU3HAK KOMILIAHAPHOCTH
Tpex BekTopoB. IIpaBwio napamnenenunena. PasmoikeHue BekTOpa IO TPEM HEKOMIUIaHAPHBIM
BEKTOpaM.

MeTon KOOpAMHAT B IPOCTPAHCTBE.

[IpsiMoyronpHasi cucteMa KOOpPAMHAT B IpOocTpaHcTBe. KoopanHAThl BEKTOPA, KOOPAUHATHI CYMMBI,
pPa3HOCTH BEKTOPOB M IPOU3BENECHUS BEKTOpa M uucia. CBA3b MEXIy KOOpPAMHAaTaAaMHU BEKTOpa U
KoopAuHaramMu TodeK. KoopanHaTel cepequHbl OTPe3Ka, BBIYMCIEHUE JJIMHBI BEKTOpa IO €ro
KOOpIMHATaM, PAaCCTOSIHUE MEXIY JBYyMs TOUYKaMHU. YpaBHEHHE c(hepbl. YTol MeXay BEKTOpaMH.




CkansipHO€ TPOU3BEIACHUE BEKTOPOB. BBIYHCIEHHE YITIOB MEXIY MNPSAMBIMU W TUIOCKOCTSMH
KOOpJIMHATHBIM MeTonoM. LleHTpanibHas, oceBasi, 3epkanbHas cummeTpuu. [lapamiensHbiil mepeHoc.
Ypaeuenue nnockxocmu. Ilpeobpazosanue nooodus.

11 xanace

MaremaTnka: ajaredopa 4 Ha4aj1a MAaTEeMATHYECKOr0 aHAIU3a

[Ipow3BoAHAS U €€ TEOMETPUIECKUIN CMBICT

UYucnossle nocneaoBatenbHocTH. [Ipencrasienue o mpenen nociuenosarenbHocTu. [Ipencrapienue
o npexaene ¢yukiuu. [Ipeacrasnenue o HempepbIBHOCTH (HYHKIIMN B TOUKe. MTHOBEHHAs! CKOPOCTb.
Onpenenenve mnpous3BoaHoM. @usnueckuil cmbica npou3BonHoil. [lpaBuna HaxoxaeHuUs
npou3BOAHBIX  (muddepennupoBanus)  ¢yHkuuid.  [IpomsBogHass  CTEEHHOW  (PYHKITUH.
[IpousBogHble 37MeMeHTapHBIX (GyHKOUH. [IponsBomHbIe CIHOXHBIX QyHKIUH. [eomerpudeckuii
CMBICTT IPOM3BOIHOM. YpaBHEHHE KacaTeNbHOMN K TpaduKy (YHKIIHUH.

Onpeodenenue npedena uuciogoti nociedosamenvrocmu. Cxoosawuecs nocied08amenbHOCmu U ux
ceoticmea. Ceovicmea npedenos. Ilpeden monomonnou nociedosamenvrocmu. Onpeoenenue uucia
e. Bviuucnenue npedenos. Onpeodenenue npedena gyukyuu. OOHOCMOPOHHUE KOHEUHble NPeoebi.
beckoneunviii npeden 6 xoneunou mouxe. Ilpeden 6 beckoneunocmu. beckoneuno manvie gpynxyuu.
Ceoticmea npedenos @ynkyuu. Onpedenenue nenpepwvisHou @yukyuu. Ceoticmea @yHKyull,
HenpepvleHblX Ha ompeske. JJughepenyuposanue crodcrou gynxyuu. Jughgepenyuan ynxyuu.

U3 ucmopuu. Pazeumue nonamus gyuxkyuu 6 mpyoax Jleubnuya, dinepa, Jlobauesckozo, {upuxie.
IIpedenvuvie nepexodvl 6 ucmopuu mamemamuxu. Pazeumue oughgpepenyuanvhoeo ucuucieHus u
cumsonuxu 6 pabomax Jletionuya u Hetomona, Diinepa u Jlacpanoica.

[IpuMeHeHre MPOU3BOAHON K UCCIIEOBAHUIO (DYHKITHH.

Bospacranue u yObiBanue QyHKmud. [locTaTodHbIe YCIOBUS BO3pACTaHUS U yOBIBaHUS (DYHKITHH.
OkcrpemyMbl  QyHkuuu. HeoOxomumoe yciloBHE CYIIECTBOBAHHS JKCTpEMyMa HEMpephIBHON
muddepermupyeMoit pyHkmun. JlocTaTodHble yCIOBUS dKCTpeMyMma. Hanbombiiee u HanMEHbIIICe
3HaYeHuss (YHKIUHU. 3a7adyud Ha onTuMmuzanuio. [Ipon3BomHas BTOPOTO MOPSIKA, BBHIMYKIOCTh U
Touku neperuda. [locrpoenne rpadgukoB GyHKITHIA.

Acumnmomul hyHKyuUU.

[TepBoOOpa3Has ¥ UHTETPAIL

[TepBooOpasnas. IlepBooOpa3Hbie HEKOTOPBIX AJIEMEHTApHBIX (yHKIMi. [IpaBwia HaxoXICHHS
nepBooOpasHbIX. [Inomane kpuBonuHeitHo# Tpanenuu. Uurerpan. ®@opmyna Hetotona-JleitOnua.
Brruncienue miomaaeil ¢ noMoIlblo HHTETPaJIOB.

Humezpanouvie cymmol. Ilpumepovl ucnonv3osaumus unmezpanos 6 @usuke. Illpocmetiuiue
oughgepernyuanvHvle ypasHeHusl.

U3 ucmopuu. Ucmopus paszsumus nowsamusi unmezpana. Memoo ucuepnvisanus. (Eeooke, Apxumeo,
Eexnuo). Bxnao Kennepa u Kaeanvepu, Kowu 6 passumue nowamus unmezpanrbHblX CYMM.
Cmanoenenue cumeonuxu u mepmunonocuu 6 pabomax Jletonuya u M. bepuynnu.

KomOunaropuxka.

[IpaBuno mnpousBeneHus. Pa3mermieHuss ¢ TOBTOpeHUSIMH W 0Oe3 MOBTOpeHui. llepecTaHOBKH
pasnuuHbIX MeMeHToB. CodueTanus 6e3 moBTopeHuid. Pasnoxxenne 6nnoma HerotoHa.
Mamemamuueckas unoykyusa. Ilepecmanoexku c cosnadatowumu snemenmamu. Couemanus c
nosmopenuamu. Kpyeosvie nepecmanosxu.

U3 ucmopuu. Maeuueckue keadpamwi, ueypuvie yucna. Bxnao Jleibnuya u Diinepa 6 pazsumue
Komobunamopuku. Ilpobnema uemvipex Kpacox.

DJIEMEHThI TEOPUU BEPOSATHOCTEH.

Crny4JaiiHele, JOCTOBEpPHBIC, HEBO3MOXHBIE CcOObITHA. KomOunammm coObiTuii. Cymma w
npousBeneHue coObiTuii. [IporrBomoONOXKHBIE COOBITHA. ONBIT C PAaBHOBO3MOXHBIMU HCXOHAMH.
Knaccuueckoe ompeneneHue BEpOATHOCTH. BeposSTHOCTH CyMMBI HECOBMECTHBIX COOBITHH.
BeposiTHOCTh CyMMBI COBMECTHBIX COOBITUN. YCIIOBHAsE BEPOSITHOCTh. BEpOATHOCTH MPOU3BEACHHUS
HE3aBUCHMBIX COOBITHIA.

Cxema Jlannaca u cxema bepuynnu. @opmyna bepnynnu.




U3 ucmopuu. Pazeumue uoeii meopuu eeposmuocmetl 6 pabomax Ilackana, @epma, ltovieenca u
A Bepuynnu. 3axon 6onvuux uucen Yeovlutesa.

KommuiekcHble yncna.

[TonsiTHe koMIIIeKcHOTO yucina. JlelficTBUTeIbHAS M MHUMAs YaCTh KOMIUIEKCHOTO yucia. CloxeHue
U YMHOXEHHE KOMIUIEKCHBIX u4Hcesl. KoMIIEeKCHO compspkeHHble unciaa. Moayib KOMIUIEKCHOTO
gyycna. Onepanuu BEIYUTAHUS U JeneHus. [eoMeTpuueckas UHTEpIpETais KOMIUIEKCHOTO YUCIa.
KomrutekcHble KOpHM KBaJPATHBIX YPaBHEHU.

Tpuconomempuyeckas opma KOMIIEKCHO20 HUCIA. YMHOdCEHUe U OeleHue KOMHIIEKCHbIX ducel,
3anuUcaHublX 8 mpucoHomempudeckou ¢opme. Dopmyna Myaepa. H3zeneuenue KopHA u3
KOMNJIEKCHO20 YUCIA.

U3 ucmopuu. Hcmopusa paszsumus nouamus yucia. Bxknao Kapoano 6 pazsumue nousamusl
KomnaekcHvlx uucen. CmanoeieHue mMepMuHoNo2uU U cUMBOIUKU 6 pabomax [lexapma, Jiinepa,
Taycca, [lanambepa.

MaremaTnka: reoMeTpust

Mmnocoepannuku

Mmuororpannuk. [Ipuzma. Beicota npusmsl. [Inomans 60koBOM M MOTHOW MOBEPXHOCTEH MPU3MBL.
[Ipsimast u HaKJIOHHAS! IPU3MBL [lepnenouxynapHoe ceuenue HaKIoHHOU npusmul. I1nouwads 60xo6ol
nosepxuocmu HaxaouHot npusmel. Ilupamuga. [lnomaas OGOKOBOM W TONHON MOBEPXHOCTEH
nupamubl. [IpaBunsHas nupamuna. Anodpema. YeedeHHas nupamuaa. [liowads 60K08ot u noaHou
nosepxuocmetl yceueHHol nupamuod. [lupamuodsl ¢ paeHOHAKIOHHLIMU pedpamu U SpaHsAmMu, Uux
ocnoenvie ceovcmea. Cummempus 6 npocmparcmee. llpaBUIbHBIE MHOTOrpaHHUK. Pa3zBepTku
MHOTOTPaHHUKOB.

Tena BpanieHus.

Hunuaapudeckass MOBEPXHOCTh, oOpasyromue. [IpsMoil KpyroBoil UWIMHIP, OCh LWJIMHIpA.
OceBoe ceyenne nwiuHApa. [lnomans OOKOBOM mMOBepXHOCTH IMHApa. KoHuueckas
MOBEPXHOCTh, 0Opasytorue. [Ipsmoii kpyroBoii koHyc, ero ocb. OceBoe ceueHue koHyca. [Tnomanp
OOKOBOI MOBEPXHOCTH KOHYCa. YCEUECHHBIN KOHYC M TUIOMIAb ero 00koBo# nmoBepxHoctu. Chepa u
map. B3aumHoe pacrnonoxenue cdepbl W miaockoctu. KacartenbHas miockocTh K cdepe, ee
cBoiicTBo. [Imomans chepol. KomOunaum chepsl 1 Ten BpamieHus.

Bzaumnoe pacnonoosicenue cghepvl u npsamoi. Cpepa, snucannas 6 YuruHOpUYEcKyro U KOHUYECKyHo
nosepxuocmo. Ceuenus YyuruHOpU4ecKol U KOHUYeCKoU NO8EPXHOCTU.

O6BeMbl Ten

[Tonsatue o6wvema, cBoiictBa. OObeM MPAMOYTOIBHOTO Napasuienenunena. OobeM npsMon IpU3Mbl U
UWIMHIpa. BeruncieHnne o0beMOB Tel € TMOMOIIBI0 HHTErpanoB. OObeM HAKIOHHOW MPU3MBI.
O0veM mHUpaMuIbl U KOHYCA, YCEYEHHOTO KoHyca. OObeM mrapa u miomans cdepbl. OObeMbl
IIapOBOTO  CErMEHTa, IIApOBOr0 cJjod U MmapoBoro cekropa. KomOunauuu cdepsl H
MHOT'OTPAaHHUKOB.

Y4eOHo-TeMaTH4eckoe 1aHupoBanue 10 kiaace

N3yuaemblii pasaen KoJ1-Bo yacos

IToBropenne kypca anredps! 7-9 kiaccoB

JlenmuMoCTh uncen

MHorouwieHsl. AnreOpandecKie ypaBHEHHS

JlelicTBUTENIbHBIE YHCIIA

CrenenHast pyHKITUS

[TokazarenbHas GyHKIUS

Jlorapudmuueckas GyHKIHs, €€ CBOMCTBA U Tpaduk

OCHOBBI TPUTOHOMETPUU

TpuroHoMeTpuyecKre ypaBHEHHsI

Tpuronomerpudeckue GpyHKIHH

AKCHOMBI CTEpEOMETPUH.
B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE




[TapajienbHOCTh MIIOCKOCTEN

[leprieHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEMN

Bektopsl B mpocTpaHcTBE

MeTo KOOpIMHAT B TPOCTPAHCTBE

CKanﬁpHoe IIPOU3BCACHUC BCKTOPOB

[ToBTOpEHKE Kypca reoMeTpuu

Y4eOHo-TeMaTH4yecKkoe miIaHnpoBanue 11 kiaacc

M3yuaemblii pa3nen KoJui-Bo yacoB

IToBropenue kypca anreopsl 7-10 knaccoB

[IpousBonnas

[IpuMeHeHne MPOU3BOAHON

ITepBooOpazHas M HHTErpajl

DeMEHThl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEHN

KomMmruiekcHbie umicia

Pemenue 3amay. [loBropenue

[ToBTOpenue reometpun 10 kacc

MHOrorpaHHUKH

Tesa ¥ NOBEPXHOCTH BpalIeHUs

O0BeMBI Tel

OO6beM mapa u ero yacren

IToBTOpEHUE
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