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IlosacHuTeNLHAA 3amIMCcKa

Pabouas nmporpamma o mareMaTrke 0a30BbIii ypoBeHb 1 11-12 xiaccoB coctaBieHa Ha OCHOBE:
1.®egepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHaapTa 0011ero oopazoBaHus
2.IIporpammbl 0011€00pa30BaTENBbHBIX YUPSKICHHA. AnreOpa W Hadala MaTeMaTHYECKOTO aHAJIN3a
10-11 Kjiaccel  /  aBT.-COCT. T.A. Bypmuctposa. -M.: [Ipoceemenne,  2016.
3.ITporpammbioOmieoOpa3oBaTenbHbIX  yupexnaenuii. I'eomerpus. 10-11 kmaccer /  aBT.-cocCT.
bypmuctpopa, T.A. —M. Ilpocemenue, 2010. PabGovas mporpamMma KOHKPETH3UPYET COJEpKAHUE
MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTAHAAPTA M JAeT paclpeaeieHne y4eOHBIX YacoB 10 pa3zesam
Kypca. Pabouas mporpamma BBINOJHSET JABE OCHOBHBIE (QyHkumMu: WH(DOpMannmoHHO-METOqUUYECKast
(GyHKIHS TTO3BOJISET BCEM y4acTHUKAaM 0OPa30BaTENIbHOW JESATEIBHOCTH MOJYUYUTh MPEACTABICHUE O
LeNsIX, CoJAep>KaHuM, oOuel crpaTterud oOydeHus, BOCIHUTAHUS U Pa3BUTHS YYalIUXCsS CpPeICTBaMU
JaHHOTO ydeOHoro mpenMera. OpraHu3alMOHHO-TUIAHMpYOMAs (QYHKIUS TMpeaycMaTpUBaeT
BBIIEJICHHE JTamoB OOydYeHHUs, CTPYKTypUpOBaHHWE Y4eOHOTro Marepuala, OIpeAelieHHe ero
KOJIMYECTBEHHBIX M KAYECTBEHHBIX XapaKTEPUCTHK HA KaXKIOM W3 JTAllOB, B TOM YHCIE IS
COJZIEP>KATEIbHOTO HAIOJHEHHS MPOMEXKYTOUHON aTTecTalluy ydamuxcs. VM3yueHue maremaTtuku Ha
0a30BOM YpOBHE cpeaHero (TMOJTHOro) 00Iero o0pa3oBaHus HAMPABICHO HA JIOCTHKEHUE CIIETYIONTIX
eneu:

ehOopMHpOBaHNE TPEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE
MOJICTTUPOBAHUS SBJICHHUI U MPOIECCOB, 00 UAESIX U METOAaX MaTEeMAaTUKHU;

®pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, AITOPUTMUYECKON
KYJIbTYpbl, KpUTHYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM Ul Oyaymiell mpodeccnoHaIbHON
JEeSITeIbHOCTH, a TAK)XKE MOCIEAYIONIEro o0yuyeHus B BbICIIEH IIKOJIE;

®OBJIAJICHUE MAaTEMAaTHYECKHMMH 3HAHUSMHU M YMEHHSIMH, HEOOXOIMMBIMH B TOBCEIHEBHOH >KW3HH,
JUIL U3YYEHUs IIKOJIBHBIX €CTeCTBEHHOHAYYHBIX JAUCLUIUIMH Ha 0a30BOM ypOBHE, Ul MOIYYEHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YryOJeHHON MaTEMaTHYECKOM TTOITOTOBKY;

®BOCIIUTAHHUE CPEICTBAMHM MAaTEMAaTHKH KYJIbTYphl JINYHOCTH, MOHUMAHUS 3HAYUMOCTH MaTeMaTHKH
JUIl HAy4HO-TEXHUYECKOIo Mporpecca, OTHOIIEHHS K MaTeMaTHKe KaK K 4acTu OO0IedesoBeYecKoi
KYJIBTYpBI 4epe3 3HAKOMCTBO C HCTOPUEH Pa3BUTH MAaTEeMaTHKH, SBOJIIONIMEH MaTEMaTHIECKUX HIIEH.
Ha ocHoBanun tpeGoBanuii denepasbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa B
CoZiep)KaHUU paboyeil MPOrpaMMBbI TPEAIONATaeTCsl PEeaTn30BaTh aKTyalbHbIE B HACTOSIIECE BpEMS
KOMIIETEHTHOCTHBIM,  JIMYHOCTHO-OPHUEHTUPOBAHHBIM,  JEATEIbHOCTHBIH  MOJIXOABI,  KOTOpBIE
OTIPENIENSAIOT 3a/1a4i O0YUCHHUS:

eIIpuOOpETEHNE MaTEMaTHUECKUX 3HaHUI U yMEHMUIA;

e0BJIaJIeHNE 0000IIEHHBIMH CITIOCOOAMH MBICIIUTEIBHON, TBOPUECKOU NeATENbHOCTEM;

®O0CBOEHHE  KOMIIETEHLMH:  y4eOHO-IO3HAaBaTEIbHOW,  KOMMYHUKAaTHBHOM,  pe(]ieKCHBHOM,
JIMYHOCTHOTO CaMOPAa3BHUTHUS, IIEHHOCTHO-OPUEHTAI[MOHHON, CMBICTIONIOUCKOBOM U MpodeccHoHanbHO-
TPYJIOBOIO BBIOODA.

KoMieTeHTHOCTHBII MOAXO0A OIpeNeNnseT CIEAYIOUMe OCOOCHHOCTH IPEIbsIBICHUS COJCpKAHUS
o0pa3oBaHMs: OHO TMPEICTaBICHO B BHIE TPEX TEMAaTHYECKHMX OJOKOB, 00eCIeUnBaIONINX
dopmupoBaHue KoMmIeTeHUMH. B mepBom Oioke MpeacTaBICHBbl JUAAKTUYECKHE EIUHUIIB,
00eCTIeYnBAaONINE COBEPIICHCTBOBAHNE MAaTEMATHYECKHX HABBIKOB. BO BTOPOM —IHMIaKTHYECKHE
€IMHUIIBI, KOTOpbIE COJEpXKaT CBEACHHS O CIOCO0ax MOOBIBaHUS W TNPAKTHYECKOM NPUMEHEHUHU
MaTeMaTHYECKUX 3HAHUHU. DTO comepkaHue 00ydeHs SBISETCS

40a30i1 [uId pa3BUTUS KOMMYHHUKATUBHO -MH(QOPMALMOHHOW KOMIIETEHIMM ydaumxcs. B Tperbem
OJOKe TIPEJCTaBICHBl TUAAKTUYECKHE CIWHHIBI, OTPAKAIOIINEe OCHOBHBIC JOCTIDKEHHS U
o0ecreunBaoIme

pazBuTHE y4eOHO-TIO3HABATEIHHON M pedICKCHBHOW KOMMETeHIMU. TakuM 00pa3oM, KaJIeHIapHO -
TeMaTU4YecKoe IUTAHHPOBaHHE OOECleYrBAaeT B3aMMOCBS3aHHOE pPa3BUTHE M COBEPILICHCTBOBAHHE
KJIFOYEBBIX, OOILIENPEeIMETHBIX W MpeAMETHhIX KoMmreTeHui. [lpuHiunel orbopa conep:kaHus
CBSI3aHBI C MPEEMCTBEHHOCTBIO IIeJie 00pa3oBaHMs Ha PA3IUYHBIX CTYNEHSX M YPOBHAX OOyueHUs,
JIOTUKON BHYTPUIIPEIMETHBIX CBsI3€H, a TAK)KE C BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHS YUAIUXCSL.
[TpodumnbHoe M3yueHue anreOpsl U Haval aHATU3a BKJIIOYAET MOATOTOBKY yYalluXcs K OCO3HAHHOMY
BBIOOPY MyTEH MPOJIOHKEHUS 00pa30BaHMs



u Oynymeit npodeccHoHaIbHOM eI TebHOCTH.

JInyHocTHasi opueHTanyMs 00Opa30BaTEILHOIO MPOLIECCA BBIABISET NMPUOPUTET BOCIUTATEIbHBIX U
pasBuBaromux 1eneil o0yueHus. CriocOOHOCTh YYalIMXCsi MOHUMATh MPUYHHBI M JIOTHKY Pa3BUTHUS
MaTEMaTUYECKUX IPOLIECCOB OTKPBIBAET BO3MOXKHOCTb [UISI OCMBICIICHHOTO BOCIHPHSTHS BCErO
pa3HooOpa3usi MUPOBO33PEHUYECKHUX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBPEMEHHOM
mupe. Cucrema y4eOHBIX 3aHATUH IpU3BaHA  CIIOCOOCTBOBATh  PAa3BUTHIO  JIMUHOCTHOM
caMOMICHTH(HUKAINY, TYMAHUTAPHON KYJIBTYPhl HIKOJBHUKOB, YCUJIEHUIO MOTUBAIIUH K COITUAIEHOMY
MIO3HAHUIO ¥ TBOPYECTBY, BOCIIUTAHUIO JJUYHOCTHO M OOLIECTBEHHO BOCTPEOOBAHHBIX KaueCTB, B TOM
quClie TPakJaHCTBEHHOCTHU, TOJIEPAHTHOCTH.

JlesiITeIbHOCTHBIM TOAX0J OTpa)kaeT CTPATErHMi0 COBPEMEHHOH 00pa30BaTENbHOM MOJUTHUKHU:
HEOO0XOMMOCTh BOCIIMTaHUS YEJOBEKA W TPaKJaHWHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My
00111€CTBO, HAIIEJICHHOI'O Ha COBEPLIEHCTBOBaHMUE 3TOro obmecrtsa. Cucrema ypokoB COPUEHTUPOBaHA
HE CTOJBKO Ha Mepefady «TrOTOBBIX 3HAHMN», CKOJBKO Ha ()OPMUPOBAHHME AKTHBHOW JIMYHOCTH,
MOTUBHUPOBAaHHOM K  caMooOpa3oBaHMIO,  oOJafalolleil  JOCTaTOYHBIMH  HaBbIKAMM U
IICUXOJOTMYECKMMH YCTAHOBKAMU K CaMOCTOSITENIbHOMY TIOUCKY, OTOODPY, aHAJIU3Y U UCIOJIb30BaHUIO
uHpopManuu. ITO MOMOXKET BBITYCKHUKY alaliTUPOBAThCS B MUpE, Iie 00beM HHPOpMALUU pacTeT B
r€OMETPHUYECKON MPOTPECCHH, TJ€ COLMaTIbHAs U TPOPECCHOHATBHAS YCTIEITHOCTh HAMIPSIMYIO 3aBUCST
OT IIO3UTUBHOIO OTHOILEHUS K HOBAaLUSM, CaMOCTOSITEJIBHOCTH MBILIUICHUS W WHULMATHUBHOCTH, OT
TOTOBHOCTH TPOSBISATh TBOPYECKUH MOIXOA K JeNy, MCKAaTh HECTaHJApTHBIE CIOCOOBI pEIICHUs
npobseM, OT TOTOBHOCTU K KOHCTPYKTMBHOMY B3auMOJEWCTBUIO ¢ moabMU. [Ipuniunsl orGopa
COJIEp’KaHUs CBSI3aHbl C IIPEEMCTBEHHOCTBIO 1LIe€JIe 00pa30BaHUs HA PA3IUYHBIX CTYNEHSIX U YPOBHAX
00y4eHHUsl, JJOTMKON BHYTPUIIPEIMETHBIX CBS3EH, a TaKXKe C BO3PACTHBIMU OCOOEHHOCTSIMH Pa3BUTHUS
yuamuxcs. [IpodunpHoe n3ydyeHue anreOpbl M Hadal aHAIM3a BKIIOYAET MOJATOTOBKY YyJalluxcs K
OCO3HaHHOMY BBIOOpDY MyTed mpoaokeHuss oOpa3oBaHus M Oyayumied npodeccuoHanbHOM
NeSITEIbHOCTH.

Conep:kanue nporpaMmbl
11 knace
1. Tpuronomerpuyeckue pynkunu (384)

ToxnecTBeHHBIE TPeOOpPa30BaHUSI  TPUTOHOMETPHUYECKHX  BBIPAXKEHUH. TpUTOHOMETpHUYEcKHe
(YHKIMU YHUCIIOBOTO apryMeHTa: CHHYC, KOCUHYC U TaHTeHC. [lepuonnueckue ¢pynkuuu. CBOHCTBA U
rpaduKu TPUTOHOMETPUYECKUX (PYHKITHIA.



OcHoBHasi HeJb — PacCUIMPUTh M 3aKPENUTh 3HAHUS W YMEHUS, CBSI3aHHBIE C TOXXIECTBEHHBIMHU
peoOpa3oBaHUAMU TPUTOHOMETPUYECKUX BBIPAKEHUI; HM3YyYUTh CBOWCTBA TPUTOHOMETPUUYECKHX
(GyHKIUI ¥ TO3HAKOMUTH YYaIIUXCsl ¢ UX rpauKamu.

OcHoBbl Tpuronomerpuu. CuHyc, KOCUHYC, TAaHT€HC, KOTAaHT'€HC MPOU3BOJIBHOrO yria. Panunannas
Mepa yria. CHHYC, KOCHHYC, TaHT€HC M KoTaHreHc uuciia. OCHOBHBIE TPUTOHOMETPUUECKHUE
ToxknecTBa. @opmynsl npuBeaeHus. CUHYC, KOCUHYC M TaHICHC CyMMbl M Pa3HOCTH JIBYX YIJIOB.
CuHyC W KOCHHYC JBOWHOTO yria. @opmynst nonosunnoeo yena. Ilpeobpazosanus cymmol
MPUSOHOMEMPUYEeCKUx @YHKYull 6 npouzeedeHue U npouzgedeHusi 6 cymmy. Boipasicenue
MPUSOHOMEMPUYECKUX —(QYHKYULl yepe3 maHeeHc NnoaosunHoz2o apeymenma. Ilpeobpa3zoBaHus
MPOCTEHIINX TPUTOHOMETPUUECKUX BhIpaXeHUH. [Ipocmeiiuue mpuconomempuieckue ypagHeHus u
Hepagencmed. ApKCunyc, apKKOCUHYC, ApKmMaH2eHc Yucia.

2. Beenenue (3 )
[Ipeamer crepeomerpuu. AKCUOMBI cTepeomMeTpru. HekoTophle ClieICTBUS U3 aKCHOM.

OcHOBHasl Lieb — IO3HAKOMUTBH YYAIUXCS C COAEPKAHUEM Kypca CTEPEOMETPUHU, C OCHOBHBIMU
MIOHATUSAMM M aKCHOMaMHU, IIPUHATBIMU B JAHHOM KYPCE, BBIBECTH IIEPBBIE CIECICTBHS UX AKCUOM, AATh
IIPEJCTAaBICHUE O FEOMETPUYECKUX TelaX M MX IMOBEPXHOCTAX, 00 M300pa’keHUH MPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, 0 MIPUKIATHOM 3HAUEHUN TEOMETPHUH.

3. Tpuronomerpnuyeckue ypapuenus (17 4)
[Ipocreiimme TpUroHOMETPUYECKNE YpaBHEHUS. PenieHne TpUroHOMETPUYECKUX YPaBHEHU M.

OcHoBHasi nesb — cHOpPMUPOBATH YMEHHE PEIIaTh MPOCTEHIINE TPUTOHOMETPUUYECKUE YPAaBHEHUS U
MMO3HAKOMUTH C HEKOTOPBIMH MPUEMaMH PEIIEHUs TPUTOHOMETPUUYECKUX YPABHEHHUI.

@Oynkiun. O0nacTh onpeeNeHus 1 MHOXecTBO 3HaueHul. ['paduk ¢pynkuuu. Iloctpoenue rpagukos
GyHKIUH, 3aJaHHBIX pa3iauYHbIMM criocobamu. CBoiicTBa (DYHKUMH: MOHOTOHHOCTb, YETHOCTb U
HEYETHOCTh, MEPHUOANYHOCTh, OTPaHMYEHHOCTb. [IpoMexyTKH Bo3pacTaHus U yObIBaHUs, HAauOOJIbIIEe
U HauMeHbIllee 3HaYeHMsI, TOUKH dKCTpeMyMa (JIOKaJbHOTO MakCUMyMa M MMUHMMYyMa). ['paduueckas
uHTepnpetanys. [Ipumeps! (yHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX MIPOLeccax U SBICHUSAX.

Bepmuxanvnvie u copuzonmanvusie acumnmomsi epaguxos. I paguxu opobHo-nunelinvix GyHKyui.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U rpapuKy; NEPUOAUUYHOCTD, OCHOBHOM MEPUO/I.
ITpeoOpa3oBanus rpauKoB: MapayIeIbHBIA MEPEHOC, CUMMETPHUSI OTHOCUTENIBHO OCe KOOpJIUHAT U
CUMMempUsi OMHOCUMENbHO HAYald KOOPOUHAM, CUMMEMPUL OMHOCUMENbHO NPAMOU Y= X,
pacmsidicenue u caicamue 8007b 0celi KOOpOUHam.

4. MapanjieJbHOCTh NPSAMBIX U IJIOCKOCTEH (20 1)

HapaJ'IJ'IeJ'IBHOCTI) MMpsAMBIX, prIMOfI W IUIOCKOCTH. B3ammuoe PpacCroJIOKE€HHUE [ABYX IIPsMBIX a
MMPOCTPAHCTBC. VYron MCXKAY [OBYMS IPsSIMBIMH. HapaJ'IJICJ'ILHOCTB ILIOCKOCTEH. TeTpaaﬂp u
napajiiCJICIIUIICa.

OcHoBHas1 HeJb — CPOPMHUPOBATH MPEACTABICHUS YYAIIMXCS O BO3MOXKHBIX CIy4asX B3aUMHOIO
pacrojoKeHusT JBYX MpPSMBIX B IMPOCTPAHCTBE (MPSMBbIE IEPECEKAIOTCs, MpsIMble MapaljieNibHBbI,
IpSIMBIE CKPELIMBAIOTCS), IPSIMOM U TUIOCKOCTH (MpsiMasi JIEXKUT B IJIOCKOCTH, MpsiMasi U IIOCKOCTh
nepeceKaroTcsl, psiMasi U MIOCKOCTh MapaljIesIbHbI), U3YUYUTh CBOMCTBA U MPU3HAKK MapauIeIbHOCTU
MPSAIMBIX U IJIOCKOCTEMN.

Ilepecekaromuecs, napaielbHble M CKPEIIMBAIOIIMECS MpsMbIE. YTOJI MEXKIAYy HIPSIMBIMH B
npocrpaHcTse. [leprneHauKkynsapHOCTh OpsiMbIX. [lapamienbHOCTh U NEPIEHAUKYISIPHOCTD NPSMON U
IUIOCKOCTH, MIPU3HAKK U CBOMCTBA. Teopema o Tpex nepneHauKkyisipax. [lepnenaukynsap u HakJIOHHas.
VYroa Mexay IpsMO# U INIOCKOCTBIO.

5. IpousBoaHas (18 4)



[TpouzBonnas. [Ipon3BoaHbBIE CyMMBI, poU3BeIeHNs U YacTHOTrO. [Ipon3BoaHas creneHHoi GyHKIUN
C LIeIBbIM ITOKa3areneM. [Ipon3BoaHbIE CHHYCA U KOCUHYCA.

OcHoOBHasl LeJb — BBECTU TMOHATHE MPOM3BOJHOM; HAyYUTh HAXOAWUTH MPOW3BOJAHBIC (YHKIUN B
clly4yasix, He TPeOYIOLINX TPYIOEMKHUX BBIKIIAIOK.

Ilonsamue o nenpepvleHocmu hyHKYuU.

[lonatne o mnpou3BOAHOM (GYHKIMH, (UBUYECKHH M TEOMETPUYECKHHA CMBICT IPOM3BOIHOM.
VYpaBHeHue kacaresnbHOM K rpaduky ¢yHkuuu. IIpon3BoiHBIE CyMMBI, Pa3sHOCTH, NPOU3BEIECHUS,
gactHOro. [Ipom3BOAHBIE OCHOBHBIX JJeMEHTApHBIX (GyHKuuH. [IpuMeHeHMe mNpPOU3BOAHON K
HCCIIEIOBAaHHIO (PYHKIUI U IOCTPOSHHIO rpauKOB.

6. [lepneHAMKYJISIPHOCTH NMPSAMBIX U IJI0CKOCTel (18 1)

[lepneHquKyIsIpHOCTD MPSAMOM U IIOCKOCTH. [leprneHiuKynsip U HaKJIOHHbBIE. YTOJI MEXKAY NPSIMON U
IUIOCKOCTBI0.  JIByrpanHblii  yron. IlepneHAMKYIspHOCTh IUIOCKOCTEW.  Ipexepanmuvliil  yeoI.
Mmnozoeparnuiii yeon.

OcHoOBHasl 1eJIb — BBECTH IOHATHS NEPIEHANKYJIIPHOCTH MPSAMBIX U INIOCKOCTEH, U3Y4YUTh IIPU3HAKU
NEPIEHIUKYIAPHOCTH NPAMOM M IUIOCKOCTH, ABYX IIJIOCKOCTEH, BBECTH OCHOBHBIE METPHUUYECKHE
IIOHATHUA: PACCTOSIHUE OT TOYKU 10 INUIOCKOCTH, PACCTOSTHUE MEXKIY IapauIeIbHBIMU IIJIOCKOCTSIMM,
MEXIYy NapauleIbHBIMUA MPSAMOU U IUIOCKOCTBIO, PACCTOSIHUE MEXKIY CKPELIUBAIOIMMUCS IIPSAMBIMU,
Yroja MEXIy MpsSAMOM M IUIOCKOCTBIO, YIHOJI MEXAy JABYMS IUIOCKOCTSMM, H3Yy4YUTh CBOMCTBA
IIPSAAMOYTOJIBHOTO ITapajuIeICUIIeIa.

[TapanmienbHOCTb MIIOCKOCTEHN, IEPIIEHANKYISAPHOCTD IJIOCKOCTEH, IPU3HAKYU U CBOMCTBA. /[8yepanHulil
Y2071, TUHEUHbLU Y201 08Y2PAHHO20 Yeia.

PaccrossHust OT TOYKM 10 IUIOCKOCTH. PaccTosiHME OT mpsAMOW A0 IUIOCKOCTH. PaccrositHue mexnay
NapajuIeIbHBIMU IIJIOCKOCTSAMU. PaccTosiHue MEXly CKpEIMBAIOIMMHUCS PSMBIMH.

7. lIpuMeHeHne MPOU3BOAHOM (254)

I'eomeTpruecknii 1 MEXaHMYECKUI CMBICI IPOU3BOAHON. [IprMeHeHre MpON3BOIHON K ITIOCTPOCHUIO
rpadukoB pyHKUIMN U pELIeHHIO 3a7a4 Ha OThICKaHHE HanOOJIbIIEr0 1 HAUMEHbBILIEr0 3HAYEHU.

OcHoBHasi meslb — O3HAKOMHUTH C MPOCTEHIIMMHM MeToJaMu UG (EepeHIMaTbHOTO UCUUCIECHUS U
BbIpa0OTaTh yMEHHUE IPUMEHSTDh UX JIJIS MCCIe0BaHUs (QYHKIUN U TOCTPOECHUS TPaQHUKOB.

8. Muororpannuxku (14 4)
[Tonsstne MHOrOrpanHuka. [lpusma. [lnpamua. IpaBuiabHbIE MHOTOTPAHHUKH.

OcHoBHasi meb — IO3HAKOMUTbH YYallUXCS C OCHOBHBIMH BHMJI@MH MHOTOTPaHHHMKOB (IIpU3Ma,
nupaMmja, ycedeHHass mnupamuia), ¢ Qopmynoil Oinepa g BBITYKIbIX MHOTOTPaHHHUKOB, C
[IPaBUJILHBIMU MHOTOI'PAaHHUKAMU U JIEMEHTAMU CUMMETPHH.

Bepmunbl, pebpa, rpaHu MHOrorpaHHuKa. Paseepmra. Munozoepannvie yenvl. Bwinyxivie
mHozoepanHuky. TlpuzMa, ee ocHOBaHUS, OOKOBBIE pedpa, BhICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimast u
naxnounasn npuzma. llpaBunbraast npusma. [apannenenunen. Kyo6.

[Mupamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBAsi MOBEPXHOCTh. TpeyroibHas Mupamuia.
[IpaBunbHas nupamuna. Yceuennas nupamuoa.

Ceuenus ky0a, MPU3MBI, TUPAMUJIBIL.

[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’rap, TOAEKAdAp U UKOCAIP).

9. IloBTOpenue. Pemenue 3agay. (17 4)

12 kaacc

1. BekTopsl B npocTpaHcTBe (6 1)
[TonsiTe BekTopa B mpocTpaHcTBe. CIOXKEHHE W BBHIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yrcino. KoMranapHsie BEKTOPHI.



OcHoBHas1 1eJIb — 3aKPENUTh U3BECTHBIEC YUalllMMCS U3 Kypca IJIaHUMETPUU CBEIEHUS O BEKTOPax U
JNEUCTBUAX HAJ HUMH., BBECTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE U PAaCCMOTPETh
BOIIPOC O PA3JIOKEHUH JIFOOOT0 BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

2. IlepBoodpa3Hasi u uHTerpaJ (30 u)
[TepBooOpasnas. IlepBooOpa3Hbie cTeneHHON (QYHKIMH C IIETBIM MOKa3aTeleM, CUHYCca U KOCHHYcCA.
[Ipocreiiimme mnpaBwiIa HaXOXKACHUS MEepBOOOpa3HbIX. Ilnomans KpUBOJWHEWHOW Tpamneluu.
Wuterpan. @opmyna Herotona — JleitOnuma. Ilpumenenue nHTerpaiga K BBIYUCICHHUIO IJIOMIAACH U
00BEMOB.

OcHoBHasi meJdb — O3HAKOMHTb C  UHTETPUPOBAHUEM  Kak  omepaiueii, oOpaTHOU
g depeHIIMPOBaHHIO; TOKAa3aTh MPUMEHEHNE UHTErpaia K peIIeHrnI0 FTeOMETPHUUECKUX 3a/1au.

3. Metoa koopauHat B npocTpaHcTie (18 u)
Koopaunatel TOukM M KoopauHaThl BekTopa. CKalsipHOE NPOU3BEINCHUE BEKTOPOB. YpasneHue
niaockocmu. JIpmxenus. Ilpeobpazosanue noooousi.

OcHoBHas meJjab — C(i)OpMI/IpOBaTb YMCHHUC ydJalllUXCA IIPUMCHSATHb BEKTOPHO — KOOpI[I/IHaTHLII‘/‘I MECTOA K
PEIICHUIO 3a4a4 Ha BBIYUCIICHUC YTJIOB MCXKAY PAMBIMHA U IIJIOCKOCTSAMHU U paCCTOﬂHI/Iﬁ MCKAY ABYMA
TOYKaMHM, OT TOYKH JO IIJTTOCKOCTH.

4. Tloka3aTtesibHas u Jorapugmuyeckas pynkuuu (50 1)
[lonsATHe O cTemeHu C MppalMOHAIBHBIM IIOKa3aTeneM. PemieHue uppanroHalNbHBIX YpaBHEHUM.
[Toka3zarenbHas QyHKIM, ee cBOMCTBAa U rpaduk. ToxaecTBeHHbIE IPpeoOpa3oBaHus MOKa3aTeIbHBIX
ypaBHCHHI, HEPABCHCTB U CUCTEM.

Jlorapudm umncna. OcHoBHBIE cBoMcTBa JjorapupmoB. Jlorapupmudeckas (yHKIUS, €€ CBOWCTBA U
rpaduk. Pemenue norapugmMuueckux ypaBHEHUI U HEPABEHCTB.

[IpousBomHas mokazatenbHOW GyHKIMH. Yucno € u HaTypainbHbI Jorapudm. [IpowmsBomnas
CTETIEHHON (YHKIIMH.

OcHOBHasi Heb — INPHUBECTH B CHUCTEMY U OOOOLIUTH CBEJIEHHS O CTEMEHAX; O3HAKOMUTH C
MIOKa3aTeIbHOU, JorapuMuyecKoil U cTeneHHOM (PYHKUMSAMHU M MX CBOMCTBAMH; HAay4UTh pellaTh
HECJIOKHbBIE TIOKa3aTeNIbHbIE, Jorapu(pMUUecKre U UppaloHalbHbIe YPaBHEHUS, UX CUCTEMBI.

5. Huauuaap, konyc, map (18 1)
[Tonsitue nmmmHApa. Ilnomane noBepxHoct mwimHApa. [loHstue konyca. [lmomans moBepxXHOCTH
KoHyca. YcedeHHbI koHyc. Cdepa u map. YpaBHenue chepsl. Bzanmuoe pacrnonoxenue cepsl u
wiockoctu. Kacarensnas miuockocts k chepe. Inomans chepsl.

OcHoOBHas HeJb — J1aTh yYallUMCsl CUCTeMaTHYeCKHe CBEJIeHUsI 00 OCHOBHBIX TeJlaX U MOBEPXHOCTAX
BpallleHUs — LIUIMHIpE, KOHYce, chepe, mape.

6. Oobemsl Tea (17 4)
OOBeM MpsAMOYrojibHOrO napaienenumnena. OO0beMbl TPSIMOM Npu3Mbl ¥ HWIHHIAPA. OOBEMBI
HAKJIOHHOW MPHU3MBI, MUpaMUAbl U KoHyca. OObeM mrapa u riomaas chepbl. OOBEMBI MIAPOBOTO
CErMEHTAa, IAPOBOT'0 CJIOS M IIAPOBOTO CEKTOPA.

OcHoBHasl 1eJb — BBECTH NOHATHE 00BbeMa Tela U BBIBECTH (HOPMYIBI Al BBIYUCICHUS 00HEMOB
OCHOBHBIX MHOTOI'PAHHHUKOB U KPYIJIBIX TEJI, U3yYEHHBIX B Kypce CTEPEOMETPHUH.

7. IloBTopenme. Pemenne 3agau (50 u)

YyeoHo —remaTnuyeckuid miaan. Maremaruka 11 kiaacc.



No | TeMbl mporpamMmsbl Kon- | ®opmbl KOHTpOIIS
BO
4acoB
1 | Tpuronomerpuueckue GyHKIUU 38 BxonHas koHTposbHas padboTa
2 | Bexenue (mpeaMeT CTEpEOMETPUH) 3 CamocrosiTenbHbIC paboTHI.
Konrponbnas padota. Tectbl
3 | TpuronomeTpudeckue ypaBHCHHS 17 CamocrosiTenbHbIC paboTHI.
Konrtponbnas padota. Tectbl
4 | [TapamreabHOCTh IPSIMBIX U TUIOCKOCTEH 20 CamocrosiTenbHbIC paboTHI.
KonTponbHas padota. TecTsl.
5 | [IpousBogHas 18 CamocrosiTenbHbIC paboTHI.
Konrtponbnas padota. Tectbl
6 | [lepneHAUKYIAPHOCTH MPSIMBIX U TIOCKOCTEH 18 CamocrosTenbHbIe paboTHI.
KonTponbnas pabora. TecTsl.
7 [IpuMeHeHne npou3BOHOU 25 CamocTosiTenbHbIe paboTHI.
KonTponbnas pabora. TecTsl.
8 | MHOrorpanHuku 14 CamocTosiTenbHbIe paboTHI.
KonTponbnas pabora. TecTsl
9 | [loBropenue. Pemenue 3amauy. 117 CamocTosiTenbHbIe paboTHI.
KonTponbnas pabora. TecTsl.
Bceero : 170
Y4eoHo —TemaTuueckuii miian. Maremaruka 12 kjace.
Ne | Tembl mporpaMmsI Kon- | ®opmbl KOHTpOIISE
BO
4acoB
1 | BekTOopsl B MPOCTPAHCTBE 6 CamocrosiTenbHbIC paboTHI.
KonTtponsHas padora. TecTbr
2 | [lepooOpa3Hast 1 HHTETpaT 30 CamocrosiTenbHbIC paboTHI.
KonTtponsHas padora. TecTbr
3 | MeTtox KoopaAMHAT B MPOCTPAHCTBE 18 CamocrosiTenbHbIC padoTHI.
KontponbHas padorta. TecTsl




[TokazaTenpHas u jorapudmudeckas QyHKITUN 50 CamocrosiTenbHbIC paboTHI.
Konrtponbnas padota. Tectbl

[umusap, KOHYC, map 18 CamocrosiTenbHbIC paboTHI.
KonTponbHas padota. TecTsl.

OOBeMbI TET 17 CamocrosiTenbHbIC paboTHI.
Konrtponbnas padora. Tectbl

[ToBTOopenue. Pemenne 3amay. 31 CamocrosiTenbHbIC paboTHI.

KonTponbHas padota. TecTsl.

Bcero : 170

TpeOoBaHus K NOATOTOBKE y4alUXCs
TpeboBanus K MpeIMETHBIM pe3yJIbTaTaM OCBOEGHUS Kypca

B pe3ynbrare u3ydeHus MaTeMaTHKH Ha 0a30BOM ypOBHE B CTapIlIel IIKOJIEe YUYCHHUK JTOJKEH:
3HaTh/IOHUMATh-3HAYCHUE MATEeMaTHYECKOM HAyKW Ui PEeICHHs 337134, BOSHUKAIOUIMX B TEOPUU U
IIPAKTUKE; IIAPOTY U B TO K€ BPEMs OTPAaHMYECHHOCTb INPUMEHEHHS MaTEMAaTHYECKUX METONOB K
aHaJIM3y W UCCIIEAOBAHHUIO TPOLIECCOB U SIBICHUN B MPHUPOJEC M OOIIECTBE; -3HAYCHUE MPAKTUKU U
BOINPOCOB, BO3HMKAIOIIMX B CaMON MaTeMaTHKe i1 (pOPMUPOBAaHMS M Pa3BUTHUS MaTEeMAaTUYECKOH
HAyK{; UCTOPUIO PA3BUTHUs IOHATHUS YUCIA, CO3JAHMS MAaTEMaTUYECKOrO0 aHaJIW3a, BOSHUKHOBEHUS U
Pa3BUTHA FEOMETPHH; ~yHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTHKM MATEMAaTUYECKUX PACCYKACHUM, UX
NPUMEHUMOCTh BO BCEX OOJACTAX YEIOBEUECKOM JESITEIbHOCTH; -BEPOSITHOCTHBIM XapakTep
Pa3IMYHBIX IIPOLECCOB OKPYKAIOLIETO MUPA.



Auredpa
YMETb:
-BBITNIOJIHATh apu(pMeTHUecKue NEHCTBHs, COYeTas YCTHbIE W NUCbMEHHBIE NpPUEMBbl, NMPUMEHEHHE
BBIYHCIUTEIBHBIX YCTPOWCTB; HAXOAWTH 3HAYEHUS KOPHS HAaTypaJbHOM CTENEHHU, CTENEHH C
palMoHaNBHBIM TOKa3aTeJeM, Jorapudma, HCIONb3ysl NPU HEOOXOAWMOCTH BBIYUCIUTEIBHBIC
YCTPOICTBA;
I10JIb30BATHCS OLIEHKOW U IPUKHUIKON IIPU MPAKTUUYECKUX pacyueTax;
-IPOBOIUTH 110 H3BECTHBIM (QoOpMyJaM M IpaBuWiIaM MpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHHH,
BKJTIOYAIOIIUX CTETICHH, PaluKaibl, JOrapu(Mbl 1 TPUTOHOMETPHUYECKUE (PYHKINH;
-BBIUMCIIATh 3HAYEHUS UHUCIOBBIX U OYKBEHHBIX BBIP@KEHUI, OCYLIECTBIAA HEOOXOIUMbIE
MOJICTAHOBKH U IIPE0Opa30BaHUS;
-UCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUA U YMEHHs B NPAKTUYECKOH AEATeJbHOCTU U IOBCETHEBHOMN
KHU3HH JUISL: -TIPAKTHYECKUX pPacdyeToB mo (Gopmysam, BKIOYas (OPMYJBI, COJEpKAIIUe CTETICHH,
panukaibl, JorapudMbl U TPUTOHOMETpUUECKUE (YHKLUUHU, HCHOIb3ysd IpPU HEOOXOAUMOCTH
CIPaBOYHbIE MaTEpUabl U IPOCTEUIINE BIYUCIUTEIbHbBIE YCTPONHCTBA;
-[IOHMMAaHUs B3aMMOCBSI3M y4eOHOro mnpenMeTra ¢ 0cOOEHHOCTSMM npodeccuil 1 npodeccuoHanbHOM
NeSITEIbHOCTH, B OCHOBE KOTOPBIX JIeXkKAT 3HAHUSI [10 JaHHOMY y4e€OHOMY NpPEAMETY.
DYyHKUMH U TPaPUKU

YMETb:
-OnpeAeNaTh 3HaueHUEe (PYHKIUHM MO 3HAUYEHUIO apryMeHTa IpH pa3IMYHbIX CIIOCO0ax 3aJaHus
GyHKIUY;
-CTPOUTH rpauKU U3yYCHHBIX (YHKIIMMH;
-ONKCHIBATh MO TPaQuKy M B MPOCTEHIINX Ciydasx MO (GopMmylie TMOBEACHUE M CBOWCTBA (DYHKIIHA,
HaXOo/AUTh 10 rpaduky GyHKIUU HanOOIbIINE U HAUMEHbIINE 3HAYECHUS;
-pemaTth ypaBHEHUS, INPOCTEHIINE CUCTEMbl YpPaBHEHHH, HCHOJb3ysl CBOMCTBA (PYHKIMM W HX
rpadMKoOB; HCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOH MAEATENbHOCTH U
MTOBCETHEBHOM JKU3HM JUISL:
-OIIMCAaHUsl C MOMOINBIO (DYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, MpPEACTaBIEHUS HUX TIpadUuUecKH,
UHTEpIpeTaluy rpaduKos;
-IOHMMaHUS B3aUMOCBS3HU y4eOHOTro MpeaMeTa ¢ 0cOOEHHOCTAMU Npodeccuii u npodeccnoHaIbHON
NeSITEIbHOCTH, B OCHOBE KOTOPBIX JIeXkKaT 3HAHMSI [10 JaHHOMY y4e€OHOMY MpPEAMETY.

Havajna maTeMaTH4eCKOro aHaJmu3a
YMETb:
-BBIUMCIIATh MPOU3BOJIHBIE U TEPBOOOpA3HBIE SJIEMEHTApHBIX (DYHKIUI, HCIONb3Yys CIpPaBOYHbIE
MaTepuabl;
-MCCIIE/IOBaTh B NPOCTEHIIMX CiIydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJIbLINE U
HauMEHbIINE 3HAYeHUS (QYHKIHM, CTpOUTHh T'padMKU MHOTOUWIEHOB M MPOCTEUIIUX PALMOHAIBHBIX
(GyHKIMH C HCIIOJIB30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaAIN3a;
-BBIYUCIIATh B MPOCTEHUIINX Cly4asX IUIOMIAJU C HCIOJIb30BaHUEM IEPBOOOPA3HOMN; MCIOIB30BaTh
npuoOpeTeHHbIE 3HAaHUA U YMEHUS B IPAKTUYECKOH J1eATeNbHOCTH U IOBCEAHEBHOM KU3HU JUIS:
-pelleHnsl MPUKIAJHBIX 3a7ad, B TOM YHCJIE COIHAIbHO-DKOHOMHYECKUX M (U3MUECKHUX, Ha
HauOoNbIIMEe W HAaUMEHbIINE 3HAueHHs, Ha HAXO0XJIEHHE CKOPOCTH M YCKOPEHHs; -TIOHUMaHH
B3alMOCBS3M y4eOHOT0 MpeIMeTa ¢ 0COOCHHOCTSIMU Ipodeccuil 1 mpopeccCHoHaNbHON NeSTENIbHOCTH,
B OCHOBE KOTOPBIX JIEKaT 3HAHUS MO JAHHOMY Y4€OHOMY IIPEIMETY.

YpaBHeHHsI M HEPABEHCTBA

YMETh:
-pelaTh palMOHAIbHBbIE, IIOKa3aTelbHbIE M JIOrapU(PMHUUECKHE YpaBHEHHs U HEPaBEHCTBA,
IIPOCTENIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;
-COCTaBJISITh YPABHEHUS M HEPABEHCTBA 10 YCIOBMIO 33JayM; -HCHOJb30BAaTh Ul MPHUOIMKEHHOIO
peleHus ypaBHEHUI U HEPaBEHCTB rpapuuecKuii MeTo;
-n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PEIICHUN MPOCTEUINNX ypPaBHEHHH W WX
CHCTEM; HCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B MPAKTHUECKOW JEATETBbHOCTH U
ITOBCETHEBHOM JKU3HM JUISL:
-[IOCTPOEHUS U UCCIIEN0BAHUS IPOCTENIINX MaTEMAaTHYECKUX MOJEIEN;



-IIOHUMAHUS B3aUMOCBSI3H Y4€OHOTO MpEeAMeTa ¢ OCOOCHHOCTSMU Tpodeccuil M mpodecCHoHaTbHON
NesITeNIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUSI [10 TaHHOMY y4eOHOMY MPEAMETY.

DJiIeMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPHUH BePOSITHOCTEI
YMETb:
-pemaTh nIpocTenIme
KOMOMHATOpPHBIE 337a4l METOJIOM Iiepedopa, a TaKkKe ¢ UCIOIb30BaHUEM U3BECTHBIX (GOPMYI;
-BBIYMCIIATh B MPOCTEUIINX CIIy4asiX BEPOSTHOCTH COOBITHII HAa OCHOBE IMOJICUETA YMCIIa MUCXOJIOB;
UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMUSI M YMEHHUS B MPAKTUUYECKOW JEATENLHOCTH M MOBCEAHEBHOU
KU3HH IS
-aHaJn3a peaJbHbIX YUCIIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJIE AUarpamMmm, rpadKkos;
-aHanu3a HHPOPMAIUU CTATUCTUYECKOTO XapaKTepa;
-IIOHUMaHUsI B3aUMOCBSI3U y4eOHOro MpeaMeTa ¢ 0COOCHHOCTSIMU Mpodeccuil U npodeccuoHanbHON
JESTeTbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JTAHHOMY y4eOHOMY MpeIMETYy.

I'eomerpus

YMETB!
-pacrio3HaBaTh Ha 4YepPTEKaxX M MOJENSAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH TpPEXMEpHbBIE
OOBEKTHI C UX ONMUCAHHSIMH, U300paKECHUSIMHU;
-OIMUCHIBATh B3aUMHOE PACIIOJNIOKEHHE MPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOU CYXJIEHUS 00 3TOM PaCIOJIOKECHUU;
-aHaJM3UPOBATh B MMPOCTEHININX ClIydasx B3aMMHOE PacoJIOKEeHUE OOBEKTOB B IPOCTPAHCTBE;
-1300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE TEJIa; BHITOIHATH YEPTEKH 110 YCIOBHUSIM 3a/1a4;
-CTPOUTH MPOCTEHIINEe ceueHus: Kyoa, MPU3Mbl, TUPAMU/IBL;
-pemaTh IUTAHUMETPHYECKHE U TPOCTEHIINE CTEpEOMETPUYECKHE 3aJadyl Ha HaXOXKACHUE
T€OMETPUYECKUX BEJIUYUH (JUIMH, YTIJIOB, IUJIOWAAeH, OOBEMOB); -HCIOJIB30BATh IPH PEUICHUH
CTEPEOMETPUYECKUX 3a/ad IIaHUMETpUdeckne (akThl W METOJBl; -TPOBOJIUTH JIOKA3aTeIbHBIE
paccyXJeHHs B X0O/I€ PELIeHUs 3a/ay;
-HCIIONTb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B NMPAKTUYECKOH NESITETHHOCTH U MOBCETHEBHOMN
KHU3HM JUIA: -UCCIelOBaHMsA (MOJIETUPOBAHMS) HECIOXKHBIX MPAKTUYECKMX CHUTyallud Ha OCHOBE
U3Y4YEHHbIX (OpMYNn U CBOMCTB (uryp; -BbIUMCIEHHMS OOBEMOB M IUIOIIAJEH MOBEpXHOCTEN
IIPOCTPAHCTBEHHBIX TeJ MpPH PpEILICHUH MPaKTHUECKUX 3a/ad, HCMHOJdb3ysd HpHU HEOoOXOAUMOCTH
CTIIPAaBOYHHMKH M BBIUYUCIIUTEILHBIC YCTPOICTBA;
-MIOHMMAaHUs B3aMMOCBSI3M y4eOHOro npenMeTa ¢ 0cOOEHHOCTSMM npodeccuil 1 npodeccuoHanbHOM
JEeSTeTHbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 TAHHOMY y4eOHOMY MpEeIMETY.



