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MNOACHUTEJIBHAS 3AIINCKA

Konuuecmeo neoenvuvix uacoe 5

Konuuecmeo uacoe 6 200 170

Ypoesenw pavoueit npozpammer  6a3oBbIi

Knaccugpukayusa pabouyeii npoepammel munoeas

Henu u 3a0auu padoueii npozpammol

OBJIaJIEeHHE CHCTEeMOW MaTeMaTHYECCKUX 3HAaHUH U YMEHUM, HEOOXOUMBIX JUIsl TIPUMECHCHUS B
MPAKTUYECKOM JIEATeTLHOCTH, M3y4EHUS CMEKHBIX JUCIHUIUIMH, TTPOI0OJDKCHHS 00pa30BaHus,
HHTEJIEKTYaJIbHOE pa3BUTHE, POPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YETIOBEKY
JUTSI TIOJTHOTIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh M TOYHOCTh MBICIIH, KDUTUIHOCTD
MBIIUICHHS], HHTYHITUS, JJOTHYECKOE MBIIIJICHUE, DJIEMEHTHI aJITOPUTMHUYECKOMN KYJIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHHM, CIOCOOHOCTh K IPEOA0JICHUIO TPYIHOCTEH;
(¢opmupoBaHue npeacTaBIeHUIl 00 UIEIX U METOJIaX MaTEMaTHKU KaK YHHUBEPCAIbHOTO S3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJCIUPOBAHUS SBICHUI U IIPOLIECCOB;

BOCIIUTAHUE KYJIbTYpPhl TUYHOCTH, OTHOLIEHHUS K MATEMAaTHUKE KaK K 4acTH OOIIeueI0BeYECKOI
KYJIBTYpbI, IOHUMaHUE 3HAYMMOCTH MaTeMaTUKHU I Hay4HO-TEXHHYECKOT0 Iporpecca;
pa3BUTHE BHIYUCIUTEIBHBIX U (hOPMaTIbHO-OTIEPATUBHBIX alreOpandyeckux yMEHUH 10 ypOBHS,
MO3BOJIAIOIIETO YBEPEHHO UCIOJIb30BaTh UX MPHU PEIIEHUH 3a/1a4 MaTEMAaTUKH U CMEKHBIX
npeaMeToB ((pu3uKa, XUMHUs, OCHOBBI HH(DOPMATUKH U BEIYUCIUTEIFHON TEXHUKH ), YCBOCHHE
anmnapara ypaBHEHHUI 1 HEpPABEHCTB KaK OCHOBHOT'O CPEJICTBA MAaTEMaTHYECKOTO MOIETMPOBAHUS
MIPUKIIAIHBIX 3a7a4, OCYIIECTBICHHE (PYHKIIMOHAIBHON OIrOTOBKY IKOJIBLHUKOB. B x0/1€
M3Yy4YEeHUs Kypca yJalluecs: OBIaJeBal0T MPUEMaMHU BEIYMCIICHUI HA KaIbKYIATOPE.

Ilenw uzyuenus Kypca anzeopol u navan ananusza ¢ Xl knaccax - cucremarnyeckoe
n3ydeHue (QyHKINH, KaK BaKHEHIIIEro MaTeMaTHUYECKOTO 00BEKTa CPEACTBAMH anreOphl U
MaTeMaTHYeCKOTO aHAIN3a, PACKPBITUE MOTUTEXHUYECKOTO U IPUKIAIHOTO 3HAYSHUS 00IIHNX
METO/I0B MaTEeMAaTUKH, CBSI3aHHBIX C UCCIEeI0OBaHUEM (YHKIIHIA, TOATOTOBKA HEOOX0MMOTO
amnmapara JJsl U3y4eHUs] TeOMETPUU U (PU3HKHU.

PaGouas mporpamMmma opueHTHpPOBaHA HAa YCBOEHHUE 005S3aTeIHHOTO0 MUHUMYyMa
MaTeMaTH4eCKOro oOpa3oBaHus, MO3BOJISET paboTaTh 0€3 Meperpy30kK B KIIACCE C IEThbMU
pa3HOTO YpOBHS OOyYEeHHS U UHTEpeca K MaTeMaTHKE.



B nporuiecce peanu3zaiuu paboueil mporpaMMBbl PEMIAIOTCS HE TOJIBKO 3a/1a49H 00IIero

MaTeMaTH4eCKOro 00pa3oBaHUs, HO U JIOTIOTHUTEIbHBIC, HAIPABICHHBIC HA:
O  HCIOJh30BaHHE TUYHOCTHBIX OCOOEHHOCTEH yJamuxcs B mpoiiecce 00yueHus;
O  QopMupoBaHUE y yUAIIUXCS MATEMATHUYECKOTO CTHIIS MBIIIJICHHS.
B ocHoBe nocTpoeHus mporpaMMBl JIEKAT MPUHIUIIBI €IMHCTBA, IPEEMCTBEHHOCTH,
BApUATUBHOCTHU, BBIJICIICHUS OHSITHIHOTO s1/Ipa, AEITeIbHOCTHOTO M0/1X0/1a, CHCTEMHOCTH.
B XO/I¢ OCBOCHHSI CO/IEPKAHUS KYpPCa, yUallHecs NOoJy4YalT BO3MOKHOCTh:

-pa3BUTH MPEJCTABICHUE O YUCIIE U POJIM BHIYUCIICHUI B YEJIOBEYECKOM MTPAKTHUKE;
chOopMHUPOBATH MPAKTUICCKUE HABBIKY BHITIOJHECHUS YCTHBIX, TUCHMEHHBIX, MHCTPYMEHTAILHBIX
BBIYUCIICHUH, Pa3BUTh BEIYMCIUTEIBHYIO KYJIbTYPY;

-OBIIQJICTh CHMBOJIMYECKUM SI3BIKOM alITeOpBhI, BEIPA0OTaTh (DOPMATEHO-OTICPATUBHBIC
aIreOpanvecKre YMEHUS M HAYIUThCS TPUMEHSTh UX K PEIICHUIO MAaTEMATHYSCKUX U
HEMaTeMaTU4YCCKUX 3a/1a4;

-U3Y4UTh CBOMCTBA U TpapUKHU JIeMEHTApHBIX (PYHKITUH, HAYYUTHCS UCIIOTIh30BATh
(GbyHKIIMOHATBHO-TpadruecKue MpeICTaBICHUS ISl OTMCAHUS M aHAJIN3a PEeaTbHbIX
3aBHCHUMOCTEI;

-pa3BUTH NMPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3uTEIbHbIC YMEHUS, OCBOUTH
OCHOBHBIE (PAKThI U METOIbI TNIAHUMETPHUH, TO3HAKOMUTHCS C MTPOCTEUIIUMHU
MPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOMCTBaMU;

-TIOJTYYUTh MPEJACTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U O
Pa3IMYHBIX CITOCO0AX UX M3y4eHHs, 00 0COOCHHOCTSX BBIBOJOB U MPOTHO30B, HOCSTITUX
BEPOSTHOCTHBIN XapaKTep;

-pa3BUTH JJOTUYECKOE MBIIIJICHUE U PEUb — YMEHHS JIOTHYECKA 0O0CHOBBIBATD CYXKICHUS,
MIPOBOIUTH HECIIOKHBIE CUCTEMATHU3AIIUN, TPUBOIUTH MPUMEPHI K KOHTP MPUMEPHI,
WCIIOJIb30BaTh PA3INYHBIC SI3IKM MATEMATHUKH (CIIOBECHBIN, CHMBOJINYECKUM, TPAaUISCKUI) IS
WUTIOCTPALIMU, UHTEPIIPETALINH, ApTYMEHTAIIMHU U JOKa3aTEIbCTBA;

-chopMHPOBATH MIPEACTABJICHHS 00 U3Y4aeMbIX MOHATHUAX M METOJIaX KaK BaXKHEUIITHX
CpeACTBaX MAaTEMATUYECKOTO MOJICTIMPOBAHMS PEATbHBIX MPOIIECCOB U SIBJICHUIA.

Kypc anareopsl u Hayan anaausa X1 kiacca xapakTepu3yeTcs CoJiep KaTeIbHbIM
PACKpBITHEM MOHSITHH, YTBEPKIACHUN U METOJIOB, OTHOCSIIMXCS K HavajlaM aHaIu3a,
BBISIBJICHUEM UX MPAKTUYECKON 3HAUMMOCTH. [Ipy n3yuyeHnn BOMPOCOB aHaIM3a IIMPOKO
WCIIOJIB3YIOTCS HATJISAHBIE COOOpakKeHUsI. Y POBEHb CTPOTOCTH U3JIOKECHHS ONPEICIISIECTCS C
y4eToM 0011e00pa3oBaTeIbHOM HAPABICHHOCTH U3YYCHHS Hadall aHAJIu3a | COTJIACYETCsI C
YPOBHEM CTPOTOCTH MPHUJIOKEHUN N3y4aeMOr0 MaTepruaia B CMEKHBIX JTUCHMUIUTMHAX.
XapakTepHOH 0COOEHHOCTBIO Kypca SIBJISETCSl CUCTEMaTH3aIus U 00001eHne 3HaHui
yYaluxcs, 3aKperyiecHUe U pa3BUTUE YMEHUN W HABBIKOB yUYalIMXCS, TOJYYCHHBIX B Kypce
anreOpbl, YTO OCYIIECTBIISACTCSA KaK MPU U3YUCHHH HOBOTO MaTepuasa, TaK U IPH MPOBEACHUH
000011arOITIETO TOBTOPCHUS.

Kypc crepeomerpuun B X| Kjacce HarpaBlieH Ha CHCTEMaTHYECKOE U3YUEHUE CBOICTB
F€OMETPUUYECKHX TN B IPOCTPAHCTBE, PA3BUTHE NMPOCTPAHCTBEHHBIX IIPEICTABICHUN ydallluXCs,
OCBOEHHE CIIOCOOOB BBIYHUCIICHHUS MPAKTUYECKH BAKHBIX TEOMETPUYCCKUX BEIIMUMH U
JalbHEIIee pa3BUTUE JOTMYECKOTO MBIILJICHUS YYalUXCSl.

Kypcy npucyiie cucteMatu3upyromuii 1 0600maronuii xapakTep n3J0KeHUH,
HaIlpaBJIEHHOCTh Ha 3aKPEIUICHUE U Pa3BUTHE YMEHUN U HABBIKOB, [TOJIYYEHHBIX B HEIIOJIHOU
cpenHel mkone. [Ipu 1oka3aTenbcTBe TEOPEM U PELICHUH 3a7a4 aKTUBHO MCHOJIb3YIOTCA
M3YYEHHBIE B Kypce IIIaHUMETPUU CBOMCTBA T€OMETPHUECKUX (PUTYP, TPUMEHSIOTCS
reoMeTpHyYecKre MpeoOpa3oBaHus, BEKTOPbI U KOOPAWHATHI. BbICOKHI ypoBEHb aOCTPaKTHOCTH
M3y4aeMOTo Marepuana, JJOrHuecKasi CTpOrOCTh CUCTEMAaTUUYECKOTO U3JI0KEHUS COEANHAIOTCS C
MIPUBJICYEHUEM HATJISITHOCTH Ha BCEX ATamax ydeOHOro Mmpoliecca M MOCTOSIHHBIM 00palieHrneM K
OTIBITY yUYaIINXCs. YMEHHS U300pakaTh TEOMETPUUYECKUE Tela, BEIYUCISTH IUIOMIAAN
MOBEPXHOCTEH UMEIOT OOJBIIYIO MPAKTUIECKYIO 3HAUUMOCTb.

B mkone MaremaTHka SBISETCS OMOPHBIM MPEAMETOM CPEAHEH IIKOJIBI: OHA 00ECTIeunBaeT
M3y4YeHUE APYTUX TUCLUILIINH, IPEXK/IE BCErO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA, B
YaCTHOCTH (PU3UKHU, OCHOB UH(OPMATHKHU U BBIYUCIUTEIHHON TEXHUKH, XUMHUH. Hanmpumep, Ha
ypokax (pu3MKu, U3ydeHNe MOHATUN U 3aKOHOB MEXaHUKH OCYIIECTBISETCS C UCIIOIh30BAaHHEM
3HaHUM O BEKTOPAX, ACUCTBUSAX C HUMH, KOOPAMHATAX TOYKHU, TPOEKIUAX BEKTOPA, JIMHEUHON
byHKIMY 1 ee TpaduKe, KBJIPATHBIX YPABHEHUSAX, OKPYKHOCTH, KacaTeIbHON K HEll.



[IpakTHdeckne yMEHHsI H HABBIKH MAaTEMATHUECKOTO XapakTepa He0OX0UMBI JJIsl TPYIOBOM
MOATOTOBKH IITKOJIGHUKOB. [Ipu M3ydeHUu OTNENBHBIX TEM Kypca MaTeMAaTHKH BO3MOKHA OIOpa
Ha 3HaHUs, TIOJTYYCHHBIE YIAIlUMUCS Ha APYruX mpenmMerax. Hanpumep, 3HaHUS, TOTy4eHHBIC
MIPY U3yYCHUH MEXaHUKHU: O MTHOBEHHON CKOPOCTH Pa3BUBAIOTCS MPU BBEICHHUH IMPOU3BOIHOM;
0 CBOOOJTHBIX KOJICOAHHSIX — HCIIOJIB3YIOTCS TIPH paccMoTpeHun nuddepeHImantbHbIX
YPaBHEHUI; O MEPEMEILIEHNU B PaBHOYCKOPEHHOM JIBH)KEHUH, O pabOTe IEPEMEHHON CUIIbI —
MIpY U3yYCHUH WHTErpaa.

Hopmamuenuvie npagosvie 00KymeHnmul, Ha OCHOGAHUU KOMOPBIX pa3padomana

pabouas npozpamma:

1. Ilpuxa3z MunuctepctBa oOpazoBanus Poccuiickoit @enepanuu ot 05.03.2004 Ne 1089
«O0 yrBepxkaeHnH (heaepaTbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IaPTOB HAYAJILHOTO O0IIEro, OCHOBHOTO OOIIETr0 U CPeAHETro (ITOJIHOTO) 00IIero
00pazoBaHus»;

2. TlpumMepHbIe MPOrpaMMBbl, CO3JJaHHBIE HAa OCHOBE ()e/IepaIbHOTO KOMIIOHEHTA
rocy/1lapCcTBEHHOT0 00pa30BaTeIbHOIO CTaH1apTa, PEKOMEHI0BaHHbIE MUHHCTEPCTBOM
oOpazoBanus 1 Hayku PO npuka3z Ne 03-1263 ot 07.07.2005; (mpuMepHasi mporpamMma 1o
MaTeMaTHKe OCHOBHOTI'O 00I1ero 00pa3oBaHusl);

3. basucHslii yueOHBIi TU1aH 00111€00pa30BaTENBbHBIX YUpekaeHn Poccuiickoi
®enepaunu, yreepxkaAEHHbIN npukazoM MunoOpasoBanus PO Ne 1312 ot 09.03.2004

4. Vueonsrii utam MOBY COIII ¢,Ky3eeBo Ha 2023 — 2024 yueOHBIN TO,

YTBEPKIACHHBIN TTpHKa3oM JqupekTopa ot Ne6S  31.08.23

5. Ilpukaz MunoOpHayku Poccun Ne 576 ot 8 utons 2015 r. "O BHeCeHUM N3MEHEHHI
B (henrepanbHBIA IepedeHb YIeOHUKOB, PEKOMEHIYEMBIX K HCITOJIb30BAHUIO TIPH
pean3aly UIMEIOIUX FOCYy/IapCTBEHHYIO aKKPEIUTAII0 00pa30oBaTebHBIX
MIpOrpamMM HadaJIbHOTO 00IIero, OCHOBHOTO OOIIEro, CPEAHEr0 00IIero
o0pa3oBaHus, YTBEPKIACHHbBIN prUKa3oM MuHUCTepCTBa 00pa30BaHUs U HAYKH
Poccuiickoit ®enepamuu ot 31 mapra 2014 r. Ne 253"

Jannasi paboyasi nporpaMma pa3padoTaHa Ha OCHOBe THUIIOBOM TOCYJIapCTBEHHOM
MIpOrpaMMsbl 715 0011e00pa3oBaTeNbHBIX IIKOJI, TUMHA3MM, auieeB. Matemaruka. CocTaBUTENN:
I''M. Ky3nenosa, H.I'. Munmiok. PekomennoBano [lenapramenTomM 00pa3oBaTeIbHBIX MTPOTpaMM
¥ CTaHJIapToB 001Iero oopazoBanus MuHUCTEpCcTBa 0Opa3zoBanus Poccuiickoit deneparumy,
2002 ron, ¢ yueroMm [IpumMepHbIX iporpamm 1o yueoHbIM npeameram (MartemaTtuka 10-11
knacchl: ipoekT (M. IIpoceemenue, 2011)). Mcnons3oBanack npumMepHas mporpamma
obmeooOpazoBatenbHbIX yupexaeHuii AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O
AHAJIM3A 10-11 ximaccsl, TEOMETPUSA 10-11 knacest. CoctaButens: T.A. BypmuctpoBa.
Mocksa «IIpocemienuey, 2019.

Tunosas rocyapcTBeHHas mporpamma 1o matemarvke B 11 kiacce paccyrTana Ha S 4acoB

B Hegento, 170 yacoB B rof

Cpok peanu3anuu padoueii yueOHO# MporpaMmbl — OJIMH Y4eOHBIH roI.

®opmbl 00yUeHHs U KOHTPOJIS: TPAJAULIMOHHBIE YPOKH, KOHTPOJIbHAsS paboTa,
poBepouHasi padoTa, JEeKIHs, ceMUHap, KOH(pEpeHIIus, TeCToBas paboTa, MpakTHieckas padbora,
TBOpUecKas paboTa, MPaKTUKYM IO PEIIECHHUIO 3a7a4, 3a4ET.

. TecThl
JIMarHOCTUYECKUI o
KoHTponbHBIE U CAMOCTOSITENIbHBIE CEHTS0pb-Mait
KOHTPOJIb
paboThI
@poHTANBHBIN U UHIUBULYAIbHBIN
Tekyunii KOHTPOJIb KOHTPOJIb IIOYPOYHO
PaGora o xaproukam
. KonTtponbsHbIie paboThI B KOHLIE U3yYEHHOU
TeMaru4yeckuii KOHTPOJIb
CamMocTosTenbHbIe PabOThHI TEMBbI
. AJIMUHHMCTpPATUBHBIE KOHTPOJIbHbIE B Hayaje roja, KOHIIle
Hrtorossiii KOHTPOJIb o
paboThI TMIOJIYT O TN

HpC,Z[CTaBHeHHEUI porpamMma BbIIIOJIHACT ABC OCHOBHBIC (I)YHKLII/II/I
I/IH(l)OpMaHI/IOHHO-MeTOZ[I/I'-leCKaﬂ (I)YHKI_II/ISI MO3BOJISICT BCEM YUACTHUKAM
O6pa3OBaTCHLHOFO nmponecca noJIyduTb NpeACTABJICHUC O LECJIAX, COACPIKAHNUU, 06IJ_I€I\/'I
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CTpaTeru 0Oy4eHHsl, BOCHHTAaHUS U pa3BUTHs ydanuxcs 11 kimacca cpecTBaMu JaHHOTO
y4eOHOTO MpeMeTa.

Opraan3annoHHO-IVIAHUPYIOLIAs QYHKIMS IPETyCMaTPUBACT BBIJCICHUE ITAIIOB
00y4eHHsl, CTPYKTYypUpOBaHHE YIeOHOTO MaTepHalia, OTPEe/Ie]ICHHE ero KOJMYSCTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTUK Ha KaXKJIOM U3 3TAlOB, B TOM YHUCJIE IS COJICPIKATEIBLHOTO
HaI10JIHCHUA HpOMe)ICYTOIIHOI;'I aTTCCTAllMM YyHalIUuXCH.

YYEBHO-TEMATUYECKHWH IJIAH

e Kou- B Tom unciie
. /;1 HaumeHnoBaHue TemM BO KOHTP.pa0oThl | caM.padoThl | TeCThI
4acoB
Tpuronomerpuueckune 18 1
1 — 1 3
Meroj KoopIuHaT B 21 2
2 MIPOCTPAHCTBE 3 2
[IpousBoyHas u e€ 18 1
3 F€OMETPUYECKHUI CMBICIT 4
[IpumeHeHne Mpor3BOIHOM K 13 1
4 HCCIIEIOBAHUIO (DYHKIIHI 4 1
5 | Hunuaap, KoHyC, map 16 1 1
6 | IlepooOpa3Hasi u MHTETpaT 10 1 3 1
7 | O6bembI TEN 17 1 2
8 | KomOunaropuka 9 1
DNIeMEHTHI TEOpUHU 7 1
d BEPOSITHOCTEN
YpaBHEHUS 1 HEPABEHCTBA C 7 1
10 JBYMsI IEPEMEHHBIMU. 1
HroroBoe moBTOpeHME Kypca 34 1
1 MaTeMaTHKU > >
Uroro 170 12 24 12

COJEP)KAHUE TEM YYEBHOI'O KYPCA

Tema 1. «Tpuronomerpuyeckue GpyHxkuumn» (18 u)

Ocnoenas yenv: U3y9uTh CBOWCTBA TPUTOHOMETPUUYECKUX (DYHKIUH, HAYUUTh yyaluxcs
MPUMEHSATH 3TH CBOICTBA NPU PELICHUU YPaBHEHUH U HEPAaBEHCTB, HAYUYUTh CTPOUTH rpaduKu
TPUTOHOMETPUUYECKUX (PYHKIUH.

Pazoen mamemamuku. Ckeo3nan nunus
e OyHKUMHU
Ooa3amenvHbLil MUHUMYM COOEPHCAHUA 00PA3Z06AMEIbHOI 001ACMU MAMEMAMUKA
OO6nacTp onpeneneHus: TPUrOHOMETPUUECKUX (DYHKIIUHA.
MHOX€eCTBO 3HaU€HUI TPUTOHOMETPUUYECKUX (PYHKITHUI.
YeTHOCTh, HEYETHOCTD, MIEPHOAMYHOCTh TPUTOHOMETPUYECKUX (DYHKITHIA.
CoiictBa yHKIMIA  =COS X, y=SIn X.
I'paduku GyHKIME y=COS X, y=SiNn X.
CaoiicTBa (hynkuuu y=tg X
I'paduk pynkuun  y=tg X.



TpeOoBanne kK MaTeMaTH4eCKOI MOATOTOBKeE

Yposenw o6a3amenvnoii noozomoeku odyuarouecocs

e HayuuThCs HAXOOUTH 00JACTH ONPEACICHIS] TPUTOHOMETPHUYECKUX (PYHKIUH.

e HayuuThCsl HAXOAUTH MHOXKECTBO 3HAUYECHUI TPUTOHOMETPUUIECKUX (DYHKITHIA.

e HayuuThcs onpenensiTe Y4eTHOCTb, HEYETHOCTD, IEPUOIUYHOCTD TPUTOHOMETPUUECKHUX
GbyHKIUH.

e 3HaTh CBOHCTBA TPUTOHOMETPUUYECKUX (PYHKIUHI y=Sin X, y=COS X, y=tg X U yMEeTh
CTPOUTH UX I'paUKHU.

Yposenwv 603mosrrcnoii noozomoexu obyuarouwiezoca

e HayuuThcs HaX0AUTH 00JIACTH ONPEEIEHHS] U MHOKECTBO 3HAUEHUN
TPUTOHOMETPUUECKUX (PYHKIIHI B 00JI€€ CIOKHBIX CIydasiX.

e Hayuuthcs onpenensTe Y4eTHOCTb, HEYETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPHUUECKHUX
GbyHKIUi B 60JIee CIOXKHBIX CITydasX.

e 3HaTh CBOMCTBA TPUTOHOMETPHUESCKUX QYHKIUI Y=SIN X, Y=COS X, Y=tg X u ymeTh
CTPOUTH UX TpauKU. YMETh BHIIOJIHATH IPe0Opa3zoBaHUs rpapUKOB.

®  ONUCHIBATH IO IPAPUKY U B NpOCMEUWUX CIYYasx no ¢hopmyie IOBEIEHUE U CBONCTBA
TPUTOHOMETPUUECKUX (PYHKIIMM, HAXOIUTh 10 TpapuKy PyHKINK HauOOJbIINE U HAUMEHbILINE
3HAYEHUS;

Hcnonb3oBaTh NnpuodpeTeHHbIe 3HAHUA M YMEHUSI B IPAKTUYECKOH /1esiTeIbHOCTH U
NOBCEAHEBHOM KM3HU /IS

®  [PaKTHYECKHUX pacyeToB 1o ¢opMmysam, BKIOUas GopMyIbl, ColepKaliue
TPUTOHOMETpHYECKHEe DYHKIIUH, UCTIONb3Ysl IPU HEOOXOAUMOCTH CIIPABOUYHbIE MaTEepPHUAIIbl U
MPOCTEUIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

e Hayuutcs onpenenste cBOiCTBa 0OpAaTHBIX TPUTOHOMETPUYECKUX QYHKIIUH 1
BBITOJIHATB 3CKU3bl UX TPapUKOB, UCIOJIB3Ys TH CBONUCTBA.

Tema 2. «MeToa KOOpAMHAT B MpocTpPaHcTBe» (21 ).

Ocnosnaa uenv — cHhopMUpPOBaATh YMEHUS YYALIUXCSA NMPUMEHATH BEKTOPHO-KOOPIUHATHBIN
METOJI K PEIICHHIO 33/1a4 Ha BBIYUCIICHUE YIIIOB MEXAY IPAMBIMU U TUIOCKOCTSIMHU M PACCTOSTHUN
MEXAY IBYMS TOUYKAMH, OT TOUKH JO IJIOCKOCTH.

Pazoen mamemamuku. Ckeo3nan 1unus

. I'eomerpust

Oobsa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AM E/ILHOIL 001ACMU MAMEMAMUKA
e [IpamoyrosnbHas cucTeMa KOOPJIMHAT B IPOCTPAHCTBE.

e KoopanHaTtel BEKTOpA.

e  (CBs3b MEXy KOOPJIMHATaMU BEKTOPA U KOOPIAUHATAMH TOYEK.

[Ipocreiiue 3a1aun B KOOpAUHATAX.

VYroa Mexay BEKTOpaMH.

Boeluucnenue yrioB Mexay OpsMbIMU U INIOCKOCTSAMH.

JIBH>KEHUS

TpeOoBaHusi K MAaTeMATH4€eCKOM MOATOTOBKE

Ooa3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMEIbHOI 001ACMU MAMEMAMUKA

e 3HaTh ¥ YMETh NMPUMEHSATH (OPMYIBI KOOPAUHAT CEPEAUHBI OTPE3Ka, JIIMHBI BEKTOpa
4yepes ero KOOpAUHAThI, PACCTOSTHUE MEXIY IBYMs TOUKaMU, (POPMYIy CKaJIpHOTO
MPOU3BE/ICHHUS;

e  VYMeTh CTPOUTH TOUKHU B MIPSAMOYIOJIbHOW CUCTEME KOOPAMUHAT IO 3aJJaHHBIM €€
KOOpAMHATaM M HaXOJAUTh KOOPJAUHATHI TOUKHU B 33/IaHHOW CUCTEME KOOP/IMHAT;

e Pemartp npocreiiiye 3a1a4i B KOOPAUHATAX;

e HaxoauTe yroa Mexay BEKTOpaMu M0 UX KOOpJAUHATaM.

Ypoeenw 603modrcnoit noocomoexku odyuarouwezoca

e  BBIYHCIATH YIIIBI MEXAY IPSIMBIMU U TUIOCKOCTSIM;

e  CTpouTh CHMMETPUYHBIE (PUTYPHI,

e [IpumeHsATh KOOPAMHATHO-BEKTOPHBIN METOI JUISl BBIYMCIICHUSI OTHOLLIEHUHM, PACCTOSIHUM,
yTJIOB.

Tema 3. «IIpousBoaHasi U ee reoMeTpu4YecKHii cMbica» (18 4).



OcHoeénas yens: BeecTr MOHATHE MPOU3BOTHOM; HAYYUTH HAXOAUTH TPOU3BOTHBIC C
noMoInsio Gopmyln audGepeHInPOBaHS; HAYYUT HAXOAUTh YpaBHEHUE KAacaTeIbHOM K
rpaduKy QyHKIHU.

Pazoen mamemamuxu. CKk6o3nan 1unus

e OyHKIUMU

Ooba3amenvbHbIIL MUHUMYM COOEPHCAHUA 00PA306aMETbHOU 001ACMU MAMEMAMUKA
[TonsiTHE 0 Mpesee U HEMPEPHIBHOCTH (DYHKITUH.

[IpounsBoHass. PU3MUECKUI CMBICI IPOU3BOAHOM.

Tabnuia mpou3BOIHBIX

[Tpou3BoiHAS CyMMBI, IIPOW3BEACHHS M YACTHOTO JIBYX (DYHKIIUH.
['eomeTpryeckuil CMBICI IPOU3BOIHOM.

YpaBHEHHE KacaTeIbHOM.

TpedoBaHus K MATEMATHYECKOI MOATOTOBKE

Yposenv o6a3amenvnoii noozomosku ooyuarouiecocs

e [loHMMAaTh MEXaHUYECKUN CMBICII IPOU3BOTHOM.
e Haxomuth mpou3BOIHBIE JIEMEHTAPHBIX (DYHKIIHM, TOJIB3YSICh TAOIUIICH MPOU3BOIHBIX.
e  Haxoauth mpou3BOIHBIE IIEMEHTAPHBIX (DYHKIIH, TOJIB3YSCh MPaBUIAMHU
T depeHInpoBaHMsL.
e [loHMMAaTh TEOMETPUUYECKHIT CMBICT MIPOU3BOTHOM.
Yposenwv 603morncnoit noozomoexu ooyuarouwiecocs
OBnageTh NOHATHEM MTPOU3BOAHON (BO3MOKHO HA HATJISITHO-UHTYUTUBHOM YPOBHE).
YCBOUTh MEXaHUYECKUM CMBICI MPOU3BOTHON
OcBouTh TeXHUKY JU(PHEpEeHIHPOBAHHUS.
YCcBOUTH Fr€OMETPUUYECKUN CMBICIT TPOU3BOHOM.
Tema 4. «[IpuMeHeHne MPOU3BOAHOI K McciaeoBaHuI0 GyHKIMii» (13 u).

Ocnosnasn yenw: I1okazatb BO3MOKHOCTH TPOU3BOAHON B UCCIIEAOBAHUU CBOMCTB (DYHKITUMA
Y TIOCTPOCHUH WX TPadUKOB.

Pazoen mamemamuku. CKeo3nasn i1unus

e  OyHKIUU

Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AM ETILHOIL 001ACMU MAMEMAMUKA

e lccrnenoBanue cBOWCTB (DyHKIIMH C TOMOIIBIO TPOU3BOJHOM.

e HaxoxaeHue npoMexXyTKkOB MOHOTOHHOCTH.

e  HaxoxkaeHue 3KCTpeMyMOB (YHKLIUU

e [loctpoenue rpadukoB GHyHKITUH.

e HaxoxneHnue HauOONBIINX U HAUMEHBIINUX 3HAYCHUH.

TpeOoBaHusi K MAaTeMATH4€eCKOM MOATOTOBKE

Yposenv o6a3amenvnoii noozomosku obyuarouecoca

e [IpumeHsATH MPOU3BOAHBIE IS HCCNeA0BaHUs (YHKIIMI HA MOHOTOHHOCTh B
HECJIOKHBIX CITydasx.

e [IpumeHsTH MPOU3BOAHBIE TS MCCIEAOBaHUS (DYHKIIMI HAa SKCTPEMYMBI B HECTIOKHBIX
clyJasx.

e [IpumeHsATH MPOU3BOAHBIE IS HiCCIeAOBaHUs (YHKIIMHI U TOCTPOCHUS UX TPaHKOB B
HECJIOKHBIX CITydasX.

e [IpumeHSTH MPOU3BOAHBIE TSl HAXOXKICHHS HAMOOMBIINX U HAMMEHBIITUX 3HAUYECHU N
GbyHKIIH

Ypoeenw 603modrcnoit noocomoexu odyuarouwezoca

e Hayuuthcs npuMeHsaTs quddepeHnnanTbHoe UCYUCIEHUE TSl UCCIISIOBaHUS
AIIEMEHTAPHBIX U CIOXKHBIX (PYHKIUN U IOCTPOCHUS UX TPaUKOB.

HCNO0JIb30BATh NPHOOpPETeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOM 1eATeJIbHOCTH U
NOBCEIHEBHOM sKU3HU 1JIs:

®  peIleHHUs MPHUKIATHBIX 33734, B TOM YHCIIE COMATbHO-I)KOHOMUYECKUX U (PU3HUECKHUX,
Ha HauOOoJIbIINE M HAUMEHBIITNE 3HAUCHUsI, Ha HAX0XKICHUE CKOPOCTH U YCKOPEHUSI.

Tema 5. «uaunap, konyc u mwap» (16 v).



OcHnoéHnas uenp — 1aTh y4allUMCS CUCTEMATHUYECKHUE CBEICHUsS 00 OCHOBHBIX Telax H
MOBEPXHOCTAX BPAIEHUS — HWIHHJIPE, KOHYyCe, cdepe, mape.
Pazoen mamemamuxu. CKk6o3nan 1unuA
e ['eomerpus
Ooba3amenbHbIIL MUHUMYM COOEPHCAHUA 00PA306aAMETbHOU 001ACMU MAMEMAMUKA
[Tonstue nmimnapa. [lmomans NOBEPXHOCTH UMIIMHIPA.
[Tonarue konyca. Inomans NOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
Cdepa u map. YpaBaenue chepsl.
BsanmMHuoe pacrioniosxenue chepbl u IIIOCKOCTH.
KacarenpHast m1ockocTh K cdepe.
[Tnomans chepsr.
TpedoBaHus K MAaTeMATHYECKOI MOATOTOBKE

Ypoesenv o6a3amenvnoii noozomosku odyuarouecocs

e 3HaTh U yMETh MPUMEHATH GOPMYJIbI I BHIYMCIEHUS TUIONIa e OOKOBOW M MOJHON
MOBEPXHOCTEN LWIMHJPA; IS BBIYMCIICHUS TUIOIael O0OKOBOM M MOJHOW MOBEpXHOCTEN
KOHYCa U YCEUYEHHOTO KOHYCa;

e Pemath 3a7aun Ha BHIYKMCIIEHUE TUIOIAIN CPEPHI.

Ypoeenwv 603moorcnoit noozomoexu odyuarouiezoca

e Pemath 3aaun Ha HAXOXKJICHUE PJIEMEHTOB U IUIOIIAJICH TOBEPXHOCTH LIUIMH/PA U
KOHYyca.

Tema 6: «IlepBoodpa3nasi u maTerpa» (10 4).

Ocnoenasa yenv: O3HAKOMUTH C TIOHATUEM MHTErpaja U UHTEIPUPOBAHUEM KaK ONepalueH,
obpatHo# muddepeHITPOBaAHHIO.

Pazoen mamemamuku. Ckeo3nan 1unus

e  OyHKIUU

Oosa3amenvHbliit MUHUMYM COOEPHCAHUA 00PA306AM ETILHOI 00]1ACMU MAMEMAMUKA

e [lepBooOpa3Hasi.

e [IpaBuia Hax0XkAeHUS IEPBOOOPA3HBIX

e [Inomaapr KPUBOJUHENHON TpaneUUH.

e  BrluncineHue HHTErpajoB.

TpeOoBaHusi K MAaTeMATH4€CKOM MOATOTOBKE

Yposenwv ooa3amenvnoit noozomosxku ooyuarowezocs

e Hayuutbcs HAXOIUTH EPBOOOPA3HEIE, MOJIB3YSACH TAOIUIEH TepBOOOPA3HBIX.

e  HayuuTbCs BBIYUCIATH UHTETPANIbI B IPOCTHIX CIyYasiX.

e  HayuuTbcs HAXOUTH IUIONIA/Ib KPUBOJIMHEHHON Tpareuu.

Ypoeenv 603modrcnoit noocomoexku odyuarouwezoca

OCBOUTH TEXHUKY HAX0XKACHUS NIEPBOOOPA3HBIX.

Y CBOUTH Fr€OMETPUUECKHIT CMBICIT UHTETpaa.

OCBOUTH TEXHUKY BBIYMCIICHUSI UHTETPAJIOB.

Hayuuthcs HaxoauTh miomaau Guryp B 0oJiee CIOKHBIX CIydasiX.

Tema 7. «Q0béMBI TE» (16 ).

OcHnoenasa uenp — BBECTU TOHATHE 0oOBeMa Tela W BBIBECTH (OPMYJBI A BBIYUCICHUS

00BEMOB OCHOBHBIX MHOTOTPAaHHUKOB U KPYTJIBIX Tell, U3yUYEHHBIX B KypCE CTEPEOMETPHUH.
Paszoen mamemamuru. Cxkeo3nas aunusn

e [eomerpus

Ooa3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA3Z06AMEIbHON 001ACMU MAMEMAMUKA
IMouarue o6nEMa.

OO0BEM MIPAMOYTOIBHOTO TIapaJUIeNenUIe/1a.

O0BEM MO MPU3MBIL.

O0BEM 1UIHHIIpA.

OO0BEM UpaMuIbI.

O0BéM KoHYyCA.

O06béMm mapa.



e OOBEM MIAPOBOTO CErMEHTA, IIAPOBOTO CJI0S M IAPOBOTO CEKTOPA.

TpeOoBanus kK MaTeMaTHYeCKOI OATOTOBKE

Yposenv o6a3amenvnoii noozomoeku odyuarouecocs

e  YMeTb HaXOAUTh 00BEM MPSAMOYTOJILHOTO NapaieNienue1a, MPU3Mbl, TMPAMUJIBL;

e  YMeTh HaXOJWTh 00BEM IIWIIMH/PA, KOHYCA, IIapPa;

Ypoesenw 603morcnoit noocomoexku odyuarowezoca

e  YMerTh pelath 3a7jauu Ha BbIYUCIIEHHE 00bEMaA IPU3MBbI, TUPaMU/Ibl, LIMIMHIpA, KOHYCca
U miapa;

e  3HAaTh COCOO BBIYHCICHUSI OOBEMOB TEJI C IOMOIIBIO OMPEACTIEHHOTO HHTErpaa;

e [IpumeHnsaTh GOPMYIBI I HAXOXKICHUS 00bEMA HAKIIOHHOM MPU3MBI; YCEUEHHOM
MMpaMH/Ibl; YCEUEHHOTO KOHYCA; I1IapOBOI0 CJI0s, IIapOBOI0 CErMEHTA, I11apOBOIr0
CEKTOpa IPU PEILIEHUH 3ajay;

e [IpumensaTs popMyny miaomagn cepsl NpH pelIeHnH 3a1ad.

Tema 8. «Komounaropuka.» (9 u).

Ocnognas yenp: pa3BUTh KOMOMHATOPHOE MBIIIJICHUE YYaIUXCSl; O3HAKOMHUTD C TEOpHEH
COeIMHEHUH (KaK CaMOCTOSITEJIbHBIM pa3esioM MaTeMaTHKU U B IajibHEHIIIEM — C annapaTtoM
pelIeHus psiaa BEpOsITHOCTHBIX 33/1a4); 000cHOBaTh popmyiny 6uHoMa HeloToHa.

Pazoen mamemamuxu. Ckeo3nasn 1unus

e  Yucia v BEIYUCICHUS.

e  MHoxecTBa U KOMOMHATOPHKA.

Ooba3amenbHblil MUHUMYM COOEPIHCARUA 0OPA308AMENbHOI 001aCMU MAMEeMAMUKA
e [lepecTtaHOBKH

e Coueranus

e PasmenieHus B KOMOMHATOPUKE.

TpeOoBaHusi K MAaTEeMATH4Y€eCKOM MOATOTOBKE

Yposenwv ooa3amenvnoit noozomosxu ooyuarowezocs

e  VYMeTh periatb KOMOMHATOPHbBIE  CTATUCTHUECKUE 3aJa4uH.

e  YMeTh HaXOJUTh BEPOSITHOCTU CIAYyYaHHBIX COOBITUN B MPOCTEHININX CITyJasiX.

Yposenwv 603morncnoit noozomoexu ooyuarouwiecocs

e  VYMeTb HaXOJUTh YaCTOTY COOBITHSA, UCTIOB3YS COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE
CTaTUCTUYECKHUE TaHHBIE.

e lcnonb3oBaTh NpUOOpETECHHBIC 3HAHUS U YMEHHSI B IPAKTHUECKOMN JAEATeIbHOCTU U
MOBCEIHEBHOM JKM3HU IS pElICHUs YYeOHBIX U MPAKTHUECKUX 3aj1a4, TPeOYyIomux
CHUCTEMAaTUYECKOTO 1epedopa BapuaHTOB.

Hcnonb3oBaTh mproOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOM 1EATEIbHOCTH U
MTOBCETHEBHOM >KU3HU IS

®  CpaBHEHHMS LIAHCOB HACTYIUICHHS CIy4alHBIX COOBITUMN, OLIEHKH BEPOSITHOCTH
CIIy4aifHOTO COOBITUS B MIPAKTUYECKUX CUTYAIIUSIX, COTIOCTABICHUSI MOAETH C pealbHOM
CUTYaLUEH.

Tema 8. «JiiemeHTHI TeOpuu BeposATHOCTH (7 ).

Ocnoenas yeny: chopMrUpOBaTh MOHATHE BEPOSITHOCTH CIy4ailHOTO HE3aBUCHMOTO
COOBITHSI; HAYYUTH PeIaTh 3a7a4i Ha MPUMEHEHHE TEOPEMBI O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHI U HAa HAX0K/IEHUE BEPOSTHOCTU MPOU3BECHUS IBYX HE3aBUCHMBIX
COOBITHIA, MATEMATHUECKOIN CTAaTUCTUKH.

Pazoen mamemamuku. CKeo3nan 1unus

e (CraTtuCTHKA.

e BeposArHOCTS.

Ooba3amenbHbIIL MUHUMYM COOEPHCAHUA 00PA306aMETbHOU 00NACMU MAMEMAMUKA
e  CnyyaiiHble COOBITHS U UX BEPOSITHOCTH.

TpeGoBanus kK MaTeMAaTHYECKOH MOATOTOBKE

Ypoesenw o6a3amenvnoii noozomosku obyuarouecocs

e  VYMeTh permarh KOMOMHATOPHBIE M CTATUCTHYECKUE 33Ja4H.

e  YMeTh HaXOJUTh BEPOSTHOCTH CIy4alHBIX COOBITUI B MPOCTEHIINX CIIydasiX.



Ypoesenwv 603morcnoii noozomosxu odyuarouezoca

L4 YmMmeTh HaxXOJUThb 4aCTOTY CO6BITI/IH, HCIIOJIB3YH COOCTBEHHBIC H3,6JIIOZ[CHI/ISI " I'OTOBBIC

CTaTUCTHYCCKUEC JaHHBIC.

L4 Hcmons30BaTh HpI/IO6peTeHHBIe 3HAHUA U YMCHUS B HpaKTH‘IeCKOﬁ JACATCIIBPHOCTH U

MOBCETHEBHOM JKMU3HU /TS pEIICHHsI YYeOHBIX M MPAKTUYECKHUX 33124, TPEOYIOLIIX
CHCTEMaTHUYECKOT0 1epedopa BapHaHTOB.

Hcmonws30BaTh HpI/IO6peTeHHBIe 3HAHUA 1 YMCHUS B HpaKTH‘IeCKOﬁ JACATCIIBPHOCTH U

HOBCG[{HGBHOﬁ JKHU3HU JJIA:

L4 CpaBHCHH IIaHCOB HACTYIIJIICHUA CJIy‘IafIHBIX CO6I>ITI/H71, OLCHKHU BCPOATHOCTU

CIIy4aitHOTO COOBITHS B MPAKTUUECKUX CUTYALUSIX, COMTOCTABICHUS MOJICIN C PeaIbHOM
CUTYyallUEH.

Tema 10 «YpaBHeHHsI M HepaBeHCTBA ¢ ABYMsI lepeMeHHbIMIW» (7 4).
Ocnoeénas uenp:
Paszoen mamemamuxu. CKk603Has TUHUA
e JluneiiHble ypaBHEHUS U HEPABEHCTBA C JIByMsI IEPEMEHHBIMH.
e Henuneiinble ypaBHEHHS 1 HEPABEHCTBA C IBYMS IIE€PEMEHHBIMHU.
Tema 11. «<ToroBoe noBTropeHue Kypca MmareMaTruku» (34 u).
Pazoen mamemamuku. Ckeo3nan 1unus

Boruncnenus u npeoOpa3oBaHus

VYpaBHEHHUS 1 HEPABEHCTBA

OyHKINU

MHnosxecTBa u koMOnHaTopuka. Cratuctika. BeposTHOCTS.

I'eomerpus

Oosa3amenvHbliit MUHUMYM COOEPHCAHUA 00PA306AMETILHO 00]1ACMU MAMEMAMUKA

Kopens crenenu n.

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.

Jlorapugm.

Cunyc, KOCUHYC, TaHT€HC, KoTaHreHc. [Iporpeccun.

e  OOmue mpueMsbl pelieHus: ypaBHeHu. Penienne ypaBaeHuil. CuCcTeMbl YpaBHEHUHN €

IByMs iepeMeHHbIMU. HepaBeHcTBa ¢ 0JIHOM MepeMeHHO.

e  OOnacTh onpenenacHuss QyHKINH.

e  (OOnacTh 3HAUYCHUN (PYHKIIHH.

[Tepuoguunocts. YeTHOCTH (HEeUeTHOCTD). Bo3pacTanue (yObiBaHuE).
OkcTpemyMbl. Hanbouibiee (HauMeHblee) 3HaYCHHE.
I'paduku QyHKUIMH.

IIpousBoaHas.

UccnenoBanue GyHKIUU ¢ TOMOIIBIO POU3BOIHOM.
ITepBooOpa3nas. MuTerpai.

IInomaae KpUBOJIMHEWHOM TpAIICIIUH.
Cratuctuueckas 00paboTKa JaHHBIX.

Pemenne koMOMHATOPHBIX 3a/1a4.

CnyyaitHbie COOBITHS U UX BEPOSITHOCTH.
[TapaniensHOCTh MPSAMBIX U TUIOCKOCTEH.
[lepnieHTUKYIAPHOCTD MPSMBIX H IIOCKOCTEH.
MHoOrorpaHHuKH.

MeTto1 KOOpAMHAT B TPOCTPAHCTBE.

HunuHap, KOHyC U map.

OOBEMBI TeT.

Ypoeenw o6a3amenvnoii noozomoexu obyuarouiecocs
YMers:

L4 ONpCACIIAAThL 3HAYCHUC (I)yHKI_II/II/I 110 3HAYCHUIO apryMCHTA IIPH PA3JIMIHBIX crocobax

3aaHus (QyHKLNY;

®  CTPOUTH rpa)MKu U3yYEHHBIX PYHKLUH;



®  OIUCHIBATh MO rpauKy U B IPOCTEHIINX CIIydasx 1Mo Gopmylie MOBEJICHNE U CBOICTBA
GbyHKIMH, HAXOAUTH N0 TpaduKy GYHKINK HAMOOJBIINE U HAUMEHBIINE 3HAUCHUS;

®  BBINOJHATH apu(PMeTHUECKUE ICHCTBHSL, COYeTasi yCTHBIEC U MMCbMEHHBIC TPUEMBI,
MPUMEHEHHE BBIUMCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUEHUS KOPHS HATYPalIbHOM CTEIICHH,
CTETIEHH C PAllMOHAIBHBIM MOKa3aTeNeM, Jorapugma, UCTIONIb3ysl IPH HEOOXOAUMOCTH
BBIYMCIIUTENIBHBIE YCTPOICTBA; 10JIb30BATHCS OLEHKOM U MIPUKUAKON ITPH MPAKTUYECKUX
pacuerax;

®  TMPOBOAMTH IO U3BECTHHIM (POpMyJIaM U MpaBHUiIaM npeoOpa3oBaHus OyKBEHHBIX
BBIPKCHUH, BKIIFOYAIOIINX CTETICHH, PAJUKaJIbI, JOrapu(Mbl 1 TPUTOHOMETPHUYECKHIE (DYHKIINH;

®  BBIYHCIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHUM, OCYIIECTBIISISI HEOOXO0ANMBbIE
[IOICTAHOBKHU U MpeoOpa30oBaHus;

®  BBIYHCIATH IPOU3BOIHBIC U IIEPBOOOPA3HBIE 3JIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS
CIIPaBOYHbBIE MaTEpUabI;

®  JCCIIEZIOBATh B MPOCTEHIINX CiIydasiX QyHKIIMH HA MOHOTOHHOCTh, HAXOIUTh
HauOOJbIINE 3HAYCHUS] PYHKUUN, CTPOUTH I'PpaQIKi MHOTOUYIEHOB U MPOCTEUIINX
paloHaIbHBIX (PYHKIIMH C CIOJB30BAaHUEM alapaTa MaTeMaTHYECKOrO aHaIH3a;

e  pelaTh palMOHANIbHBIE, TOKA3aTeNbHbIE U Jorapu(MUUecKue ypaBHEHUSI 1 HEPABEHCTBA,
MpOCTENIINE HPPALMOHAIIbHBIE U TPUTOHOMETPUYECKHUE YPAaBHEHUS, UX CUCTEMBI.

Ypoeenv 603moorcnoit noozomoexku odyuarouwiezoca

e  pelmaTh ypaBHEHHUs], IPOCTEUIIINE CUCTEMbl YPaBHEHUM, UCTIOJIb3ys CBOMCTBA PYHKIUHN 1
UX rpaUKoOB;

®  BBIUUCIATH IUIOMIAH C UCIOJIB30BaHNEM NIEPBOOOPA3HOI;

®  UCIOJIb30BATh JJIsl NPUOIMKEHHOTO pelIeHNs YpaBHEHUI 1 HEPaBEHCTB rpaduuecKuii
METO[I;

e  u300paxkaTb Ha KOOPJMHATHOM IJIOCKOCTU MHOKECTBA PElIEHUH MpoCTeHIINX
YpPaBHEHUUN U UX CUCTEM.

®  CTpPOUTH rpad)MKN U3YUYCHHBIX (PYHKITUH;

®  OMHUCHIBATH MO rpaduKy U 1Mo Gopmysie MOBEACHUE U CBOWCTBA (DYHKITUH, HAXOIUTH 110
rpaduky GyHKIUHA HAHOOIBIINE U HANMEHBIIINE 3HAYCHHUS;

Hcnoab30BaTh NpHOOpPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOM 1eSITeJIbHOCTH U
NOBCEIHEBHOM KU3HM 1JIf:

®  [IPAKTHYECKUX PacueToB Mo Gopmynam, BKiItoUas GOpMyIibl, COJAepKallue CTEIeHH,
paauKael, Jorapu@mbl U TPUTOHOMETPUUECKHE (PYHKIIUU, UCTIOJB3Ys IPU HEOOXOAUMOCTH
CIpaBOYHbIE MaTepUaibl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPOMCTBA.

®  ONHCAHHUA C IOMOIIbIO (PYHKIMNA PA3IMYHBIX 3aBUCUMOCTEH, IPEJICTABICHUS UX
rpaduyecku, HHTEpIIpeTaluu rpaduKoB;

®  pelIeHUs NPUKIAIHBIX 33/1a4, B TOM YKCJE COIMATbHO-3KOHOMUYECKHUX U (PHU3NYECKHUX,
Ha HauOoJbIIME M HAMMEHBIIINE 3HAUeHUs!, Ha HAX0XKJACHUE CKOPOCTH U YCKOPEHHUS;

® [IOCTPOEHHS U UCCIEeI0OBAaHUS MPOCTEUIITUX MaTEMAaTHUECKUX MOJIEIICH.

TPEBOBAHUMS K YPOBHIO ITOJII'OTOBKH OBYYAIOIIIUXCA 11 KJIACCA

B pe3ynomame uszyuyenus mamemamuku Ha npounvoHom ypoeHe 6 cmapuieil wKoje
YUEHUK 0071)1CEeH

3HATH / MIOHUMATD

* 3HAUYECHHWE MAaTEMaTUYECKOW HAYKH JUIsl pelIeHUs 3a7a4, BOSHUKAIOLUIMX B TEOPUU U

MPAKTUKE; IIMPOTY U OTPAHUYEHHOCTh IPUMEHEHHUSI MaTEMaTHUYECKUX METOJIOB K aHAJIU3Y U

HCCIIEJIOBAHUIO TIPOLIECCOB U SIBIICHUI B MIPUPOJIE U OOIIIECTBE;

* 3HAuEHHE MPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTuke, st JOPMUPOBAHUS U

Pa3BUTHS MATEMATUYECKOW HAYKH;

* WJIeW PACUIMPEHUS YHUCIOBBIX MHOXKECTB KaK CIOCO0a OCTPOCHUSI HOBOTO MAaTeMaTHYeCKOTO

anmapaTta JUis peleHus MPaKTUYECKUX 337a4 U BHYTPEHHUX 3a]]a4 MaTeMaTHKH;

* 3HAuUEHHE UJICH, METOIOB U PE3YJILTATOB aIreOphl MAaTEMaTUYECKOTO aHATH3a JIsI

MOCTPOEHUS MOJIENIEN peaTbHBIX MPOLIECCOB U CUTYaIUH;

* BO3MOXXHOCTH F'€OMETPUYECKOTO SI3bIKa KK CPEJICTBA OMUCAHUS CBOMCTB PEaIbHBIX

MPEAMETOB U UX B3aUMHOTO PaCHOJIOKEHUS;



YHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTMKU MaTEMAaTHYECKUX PACCYKIECHUM, X IPUMEHUMOCTb
B Pa3JIMYHbIX O0JIACTSIX YEIOBEUECKOM AeATeIHbHOCTH;

® pa3inuue TpGGOBaHI/If/’I, MMPEABABIISICMBIX K 1OKA3aTCIILCTBAM B MATECMATHKC, CCTCCTBCHHBIX,
COLMAIbHO-3KOHOMHUYECKUX ¥ I'YMAHUTAPHBIX HAYKaX, Ha IIPAKTUKE;

*  POJIb aKCHOMATHUKH B MAaTEMAaTUKE; BOZMOKXHOCTh MIOCTPOCHUSI MATEMaTUYECKUX TEOpU Ha
AKCMOMAaTHYECKOM OCHOBE; 3HAUYCHUE aKCMOMATHUKU JUTSL IPYrUX 00JIacTel 3HaHUS U TS
MIPAKTUKU;

BEPOATHOCTHBIN XapaKTep pa3InYHbIX IPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIETO MUPA.
yMeThb:

*  BBINOJHATH ApU(PMETHUCCKUE ICHCTBUS, COYETasi YCTHBIE U MMCHbMEHHBIC TIPHEMBI,
MIPUMEHEHHUE BBIYUCIUTENILHBIX YCTPOMCTB; HAXOIUTh 3HAUCHMSI KOPHS HATYpPaJIbHOW CTETICHH,
CTEITEHH C PaIllMOHAIBHBIM MTOKa3aTelieM, Jorapudma, HCIoNb3ys MPU HE0OX0MMOCTH
BBIYHMCIIUTEIBHBIE YCTPOMCTBA; TIOJIb30BATHCS OLICHKOW Y MPUKHUJIKOW IIPU MPAKTUYECKUX
pacuérax;

* TIPUMEHSTH MOHSATHUS, CBSI3aHHBIC C JETUMOCTbIO IIENTBIX YUCE, TPH PEIICHUA MaTeMaTH4eC-
KUX 3a71a4;

* HaxOJWUTh KOPHH MHOTOUIEHOB C OJJHOM IIEPEMEHHOM, pacKiia/IbIBaTh MHOTOUJIEHBI HA MHOKH-
TeNH;

*  BBINOJHATH JEUCTBUS C KOMIUIEKCHBIMU YHCIIaMH, NT0JIb30BaThC T€OMETPHUUECKOI
MHTEpIIpeTalreil KOMIUIEKCHBIX YHCEN, B MPOCTEHIIINX CIydasiX HaX0JUTh KOMIUIEKCHbIE KOPHU
ypaBHEHUH ¢ NEUCTBUTEIBHBIMU KO3((DUIIMEHTaMH;

* TIPOBOJUTH MPEOOPA30BAHMSI YHCIOBBIX M OYKBEHHBIX BBHIPAKEHUH, BKITFOYAIOIINX CTETICHH,
paKael, JJorapudmMbl 1 TPUTOHOMETPUYECKUE (PYHKIINH;

* OMpeneNnsTh 3HaUeHUe (PYHKIIMS O 3HAUEHHUIO apryMEHTa IPU pa3IMyYHBIX CII0OCO0aX 3a/1aHus
dbyHKIIMN;

* CTpouTh Ir'padMKN N3YYEHHBIX (PYHKIIMIA, BBITIOTHATH MpeoOpa3zoBaHus rpaduKoB;

* ONMCHIBATH MO rpaduKy U Mo GopMyJie MOBEACHUE U CBOWCTBA (DYHKIIHIA,

* pelaTh ypaBHEHUs], CHCTEMbI YpaBHEHUI, HEPAaBEHCTBA, UCTIOJNIB3Ys CBOMCTBA (DYHKIMH 1 HX
rpaduvecKre mpeaCcTaBICHuUs;

* pelaTh palroHaIbHbIE, TOKa3aTeNbHbIE U JIOTapu(PMUYecKre ypaBHEHHs 1 HEPABEHCTBA,
MppalyOHAIbHbIE U TPUTOHOMETPUYECKHE YPAaBHEHUS, UX CUCTEMBI;

* JI0Ka3bIBaTh HECJIO)KHbIE HEPABEHCTBA;

* pelIaTh TEKCTOBBIE 33J]a4M C IIOMOIIbIO COCTABIICHUS] YPAaBHEHUI U HEPABEHCTB,
MHTEPIIPETUPYS PE3YABTAT € YYETOM OTPaHUUCHUN YCIIOBHS 33/1a4H;

* u300pakaTh HA KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHHUI U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM;

* HaXOAWTh MPUOIMKEHHBIE PELICHUSI YPaBHEHUN U UX CUCTEM, UCHOJIb3Ys rpadruecKuit
METOT;

* pelaTth ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM TpadrueCcKUX MpeICTaBICHU,
CBOWCTB (DYHKIIHIA, POU3BOIHOI;

* pemaTth NpocTenIre KOMOMHATOPHBIE 3a/1a4M METOJIOM iepedopa, a TakKe ¢
WCIOJIb30BaHUEM H3BECTHBIX (popMyi, TpeyroiabHuKa [lackans; BBIYUCISITH KOO UIIMESHTHI
6unoma Herotona no hopmysie u ¢ UCMONIB30BaHUEM TpeyroybHuKa [lackans;

* BBIYHCIIATH, B POCTEHIINX CITy4asX, BEPOSATHOCTU COOBITHIT HA OCHOBE TMOJICYETA YHCIIa
HCXOJIOB.

Hcnoub3oBaTh NprodpeTéHHbIC 3HAHUSA U YMEHHUS B IPAKTUYECKOM 1eATeILHOCTH H T10-

BCCIHEBHOM KU3HM [JISA:

* MPAKTUYECKUX PACUETOB MO (popMynam, BKITrOUast GopMYIIbl, COAEpIKaIINe CTEECHH, PAAUKabI,
norapu@Mbl U TPUTOHOMETpUYECKHe PYHKIMH, TIPH HEOOXOAUMOCTH UCTIONb3YS CIIPAaBOYHbIE Ma-
TepUaibl U MPOCTENIIINE BEIYUCIUTENBHBIE YCTPOICTBA;

* OMKCAHMSI ¥ KICCIIEIOBAHUS C TIOMOIIIBIO (DYHKIMIA peaTbHBIX 3aBUCUMOCTEHN, IPE/ICTABICHUS UX
rpaguyecKy; MHTEPIIPETAIuU TpaQUKOB peaTbHBIX TPOIIECCOB;

* PEIICHNS TeOMETPUUECKUX, (PU3MIECKUX, SKOHOMIYECKUX U JAPYrvX MPUKIIIHBIX 33124, B TOM YKCIIe
3a/1a4 Ha HauOOJIbIIIME M HAMMEHBIIE 3HAYSHHsI C TIPUMEHEHHEM arliapara MaTeMaTuueckoro
aHaIn3a;

* IOCTPOEHHUS U UCCIIETOBAHUS MPOCTEHIIINX MaTEMAaTUHIECKUX MOJIEIIEH;
aHaJIM3a PeaTbHBIX YMCIIOBBIX JIAHHBIX, IPEICTABIICHHBIX B BUJE AUArpamm, TpadukoB; s



aHaJIM3a I/IH(bOpMaI_[I/H/I CTaTUCTUYCCKOI'O XapaKTepa.

YYEBHO - METOAUYECKOE OBECIIEYEHUE

1. Anrebpa u Hayasia MaTeMaTHYECKOTo aHamm3a. 11 kimacce (6a30BbIid U TIPod.
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