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INOACHUTEJIBHASA 3ATINCKA

Jlanast mporpamMma COCTaBJICHA HA OCHOBE CJIEAYIOIMIUX JOKYMEHTOB:

1)Denepanbproro 3akoHa ot 29.12.2012 N-273 @3 «O6 obpazoBanuu B Poccuiickoit denepanun» B
JENCTBYIOLIEH PEelaKIUU;

2)IIpukaza Munuctepcta oopazoBanus PO ot 05.03.2004r. Ne1089 «O06 yrBepxkacHUU (henepaibHOTO
KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAJIHHOIO OOIIEro, OCHOBHOTO OOILEro M
cpenHero (IOJTHOT0) 00IIero 00pa3oBaHus» B ACHCTBYIONIEH PEIaKINN;

3)[pukaza Muno6pazoanust PO ot 09.03.2004 N 1312 "O6 yrBepxknenun henepaabHOro 0a3uCHOTO
y4eOHOro IJjlaHa M MPUMEPHBIX Yy4eOHBIX IUIAHOB JUIsi 0Opa3oBaTeNbHBIX YyupexJeHui Poccuiickoit
denepanun, pearTu3yONMX MPOrpaMMbl 001Iero oopazoBaHus" B IEHCTBYIOIIEH PEeIaKIINN;

4HITucekma MunucrepcTBa odpazoBanust 1 Hayku Poccuiickoit deneparuu ot 7 utons 2005 romga NO3-
1263; «O npuMepHBIX MporpaMMax 1mo y4yeOHbIM peaMeTam GerepaibHOro 6a3UCHOr0 yueOHOTO TTaHaY;

5)IIpukaza Munoopuayku Poccuu ot 31.12.2015 N 1577 "O BHeceHMM M3MEHEHHH B (penepanbHBIA
rOCy/IapCTBEHHBIN 00pa30BaTEeNbHBIM CTAHAAPT OCHOBHOTO 00IIEro 00pa3oBaHMsl, YTBEPKICHHBIN

npuka3zoM MuHHCTEpcTBa 00pa3oBaHusi U Hayku Poccuiickoii ®@enepanun ot 17 mekabps 2010 r. N
1897"

6)[IpumepHoil mporpammbl cpenHero (mogHoro) ooémero oOpa3oBaHUs MO y4eOHOMY MpEAMETY
«Mamemamuxa;

7)aBTOpCcKOU MporpaMmsbl o anredpe A.I'. MopakoBuua, aBTopckoi mporpamMmsel o reometpun JI.C.
ATaHacsHa;

MaremaTtnueckoe 00pa3oBaHUE UTPACT BAXHYIO POJIb, KAK B MPAKTHYECKOH, TaK U B JYXOBHOH JKU3HU
obmecTBa. [IpakTHueckas CTOpoHa MaTeMaTHYECKOro oOpa30BaHUs CBsi3aHa C (OPMHPOBAHHEM CHOCOOOB
JESTEeNbHOCTH, AYXOBHAs — C WHTEJUICKTYyalbHBIM pPa3BUTHEM YEIOBEKa, (POPMHPOBAHHEM XapakTepa U
o01IeH KyIbTYpBHI.

[IpakTuueckas IMOJIE3HOCTh MaTeMaTUKH OOYCIIOBJI€HA TEM, 4YTO €€ MpPEeAMETOM SBISIOTCA
(dyHIaMEHTaJIbHbIE CTPYKTYPbl pEaJTbHOTO MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHbBIE
OTHOIIEHHUS — OT IPOCTEHMINX, YCBaWBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX Ul Pa3BUTUS HAayyHBIX M TEXHOJIOTMYECKUX HuAeH. be3 KOHKpEeTHhIX MaTeMaTHYeCKUX
3HAHUW 3aTpyJHEHO MOHMMAaHHWE IPHUHIUIIOB YCTPONMCTBA M MCIIOJNb30BAaHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE U MHTEpIpeTalus pasHOOOpa3HOH COLMaIbHON, SKOHOMUYECKOM, MOJUTHUECKON H(pOopMalny,
Manos¢p(deKTUBHA TMOBCEAHEBHAsI MpPAaKTHUECKas JeATENbHOCTh. KaXIoMy 4YeloBeKy B CBOEHM JKHU3HU
INPUXOJUTCS BBIMOIHATH JOCTATOYHO CJIOXHBIE PacueThl, HAXOJIUTh B CIIPABOYHHMKAX HYXHbIE (HOPMYJIbI U
MPUMEHSTh WX, BIAJAETh NPAKTUUYECKUMH MPHEMaMHM I€OMETPUUECKUX M3MEPEHUH U MOCTPOEHUH, YUTaTh
uHpOpMalMIO, MNPEICTaBICHHYIO B BUAE TaOmul, Adarpamm, rpaduKkoB, MOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITUH, COCTaBISATh HECIOXKHbBIE aIrOPUTMbI M Ap. I JKM3HM B COBPEMEHHOM
o0I1IeCTBE BaXXHBIM SABIsIETCS (POPMUPOBAHHE MATEMAaTHUECKOTO CTHJIS MBIIUICHUS, MPOSBISAIOIIErOCs B
OTpe/ieNIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce MareMaTnyeckoi NeATENbHOCTH B apCce€Hall MPUEMOB U
METO/IOB YEJIOBEYECKOTO MBIIUIEHUSI €CTECTBEHHBIM OO0pa3oM BKIIIOYAIOTCS HHAYKLIUS U JAEAYKLuS,
000011IeHNe 1 KOHKPETHU3allMsl, aHaJlu3 U CUHTE3, Kiaccu(uKalusg U cucreMaTH3alus, abcTparupoBaHue U
a"anorust. OOBEKTbl MaTEeMAaTUYECKUX YMO3AKIIOUEHHH W TpaBWiIa UX KOHCTPYMPOBAHHS BCKPBHIBAIOT
MEXaHHM3M JIOTUYECKUX IOCTPOCHUHN, BBIpaOATHIBAIOT YMEHHUS (QOpPMYyIUpOBaTh, OOOCHOBBIBATH H
JIOKa3bplBaTh CY)KJEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIEHUE. Benymas poiab NpUHAAIEKUT
MaTeMaThke B (OPMUPOBAHUU AITOPUTMUYECKOTO MBIIUJICHUS M BOCHUTAaHMM YMEHMH JEHCTBOBATH IO
3aJJaHHOMY aJrOpPUTMY M KOHCTPYHPOBaTh HOBBIE. B Xoje pelleHus 3ajady — OCHOBHOW YydeOHOMH
NesITeIbHOCTH Ha ypOKax MaTeMaTHUKU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAAHASI CTOPOHBI MBIIIIJICHUSI.

OOyuenue MaremMaTHKe JaeT BO3MOXKHOCTh pa3BUBAaTh Yy yYalllUXCs TOYHYIO, SKOHOMHYIO U

WHQOPMATUBHYIO pedb, YyMEHHE OTOWpaTh HauboJee TMOAXOJAIINE SI3BIKOBBIE (B  YaCTHOCTH,
CHUMBOJIMYECKHE, TpapruecKue) CpeCcTBa.
Matemaruueckoe 00Opa3oBaHHE BHOCHUT CBOM BKJIaJ B (OpMUpOBaHHE OOLIEH KyJNbTypbl 4eJIOBEKa.
Heo6xoauMbpIM KOMITOHEHTOM 00111ei KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU SBIISIETCS 00Iee 3HAKOMCTBO
C METOAAMM [MO3HAHUS JEHCTBUTEIBHOCTH, IIPEICTABICHHUE O IIPEIMETE U METOAE MATEMATUKHU, ET0 OTINYHS
OT METOJIOB E€CTECTBEHHBIX M TyMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX HPUMEHEHHsS MaTEeMaTUKU JUIs
pELIECHNs HayYHBIX U MPUKJIAJHbBIX 3a/1a4.



W3yueHnne MaTreMaTWKH CHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO YeNIOBEKa, MOHHUMAHUIO KpPacoThl U
U3SIIECTBA MATEMATHYECKUX PACCYKACHHUM, BOCIIPUATHIO

reoMeTpHUECKUX (HPOpM, YCBOCHHUIO H/I€M CHMMETPUHU. DTO ONpPENeNINIO IeIH U 3aJa4d U3y4eHUs JaHHOTO
peaMera.

Taxum 00pa3oM, U3ydeHnEe MaTeMaTHKH B CTapIIel MKoie Ha 0a30BOM ypOBHE
HAIIPABJICHO HA JOCTHIKCHHE CJICAYIOIIHX LeJIei:

@opmuposanue TPEACTABICHUH O MaTeMaTWKEe KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE
MOJICJINPOBAHUS SIBICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MaTEeMaTHKHU;

pazeumue JOTUYECKOTO MBILIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aITOPUTMHUYECKON KYIbTYpHI,
KPUTHUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIUMOM

Ui O0Y4eHHUsl B BBICIICH MIKOJE MO COOTBETCTBYIOLICH CHENMANBHOCTH, B Oyaymiei mpodeccnoHaIbHOR
JESTEIIHOCTH;

061a0eHue MATeMaTHYEeCKUMHU 3HAHUSIMH U YMEHHUSMH, HEOOXOJMMBIMH B ITOBCETHEBHOM >XU3HU, IS
M3YyUYEHUs LIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCLUILIMH Ha 0a30BOM YPOBHE, AJIS MOJIyuyeHHs] 00pa30BaHUs
B 001acTsIX, HE TPEOYIOUINX YriTyOJIeHHOM MaTeMaTHYECKOM MOATOTOBKH;

géocnumaHnue CpPeICTBAMU MAaTEMATUKM KyJIbTYpbl JIMYHOCTH: OTHOIIECHHS K MAaTEMATHKE Kak 4YacTH
O0IIIeYeTIOBEYECKOH  KYJIBTYpPBl: 3HAaKOMCTBO C HCTOpWEH  pPa3BUTHUS MaTEeMaTHKH, 9SBOJIOLUCH
MaTeMaTHYeCKUX UeH, IOHUMaHUs 3HaUMMOCTH MaTeMaTHKH JUIs 00IIECTBEHHOI O IIporpecca.

JocTuxeHune nesieil CBA3LIBAETCS C pellIeHHEM 3a0au:

[1[JcucreMaTU3upOBaTh CBEJCHUS O YUCIIAX; U3YUYUTh HOBBIE BUJBI YMCIIOBBIX BBIPDAKEHHH M (HOpPMYIT;
COBEPILIECHCTBOBATh IPAKTUYECKNE HABBIKU U BBIUMCIUTEIBHON KYJIbTYPbI, PACIIUPUTH U COBEPILIEHCTBOBATH

anreOpandeckuil anmnapaT, c(OpMUPOBAHHOIO B OCHOBHOW WIKOJE, W €ro MPUMEHEHHE K PEIICHUI0
MAaTE€MaTHYECKUX U HEMAaTeMaTHYECKHX 3a/1a4;

[1JpacmiupuTh ¥ CHUCTEMATH3UPOBaTh OOIIME CBEJIEHHS O (DYHKIMSX, MOMOJHUTH KJIACC H3Yy4aeMbIX
GyHKIMH, WUTIOCTPUPOBATH INUPOTY NPUMEHEHHs (QYHKIMHA JUIS ONMHCAHHWS W W3YYSHHS peabHBIX
3aBUCHUMOCTEH;

[1JM3y4nTh CBOMCTBA MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBATH YMEHHUS MIPUMEHSThH MOTYUYCHHBIC 3HAHHUS
IUI PELLIEHUS] IPAKTUYECKUX 3aa4;

[J[Jpa3BUTh IPEACTABICHHS O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAOIIEM MUPE;

[1[JcoBeplIeHCTBOBATh MHTEIIEKTYaIbHbIE U PEUYEBBIE YMEHHUS IIyTeM OOOTralleHHs MaTeMaTH4ecKOro
SI3bIKA, PA3BUTHSI JIOTHYECKOTO MBILUICHMS;

[J[J1T03HaKOMUTh C OCHOBHBIMHM HJIESIMH U METOJAMH MaTeMaTudeckoro aHanusa. lIpu mzydennn xypca
anrebpa ¥ Havajga MaTeMaTHYECKOr0 aHalli3a MPHOPUTET OTIaH (PYHKIHMOHAIbHO-TpadUUYeCKOW JMHUHU, a
TaK)KE peaJU3aluy KOHLENIMH MaTeMaTH4YeCKOrO0 MOJEIMPOBAaHUS M MAaTEMaTHYECKOro s3bIKa. JTO
BBIPAXKAETCSl B TOM, YTO Kakoi Obl Kjacc (QYHKIMM, ypaBHEHUMH, BbIpaXCHUI HE H3y4aycs, MOCTPOEHHE
MaTepHalia OCYyIIeCTBIsIeTCs 0 cXeMe: (PyHKIUSA-ypaBHEHUS- TPeoOpa30oBaHusl.

B nporpamme yueOHBIH MaTepuall NpeAcTaBieH B (OpMe UYepeayloIlerocs pa3BepThIBaHUS OCHOBHBIX
COJIEPKATENbHbIX JIUHUM:

aneebpauveckas IuHUs, BKIIOYAIOIIAs CUCTEMaTU3allMIO0 CBEIEHUH O YHCiax;

M3yuyeHHe HOBBIX M 0000IeHHE paHee W3YYEHHBIX olepaluil (Bo3BeJeHUE B CTENEHb, U3BJICUCHUE KOPHS,
JorapuMUpoBaHUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HMM); U3yUYE€HUE HOBBIX BHJIOB
YHCIIOBBIX BBIpAXKEHUH W (OpMYIN; COBEPLICHCTBOBAaHME INPAKTHUYECKUX HABBIKOB M BBIYMCIUTEIHHOMN
KyJIbTYpbl, pacIIUpeHHEe U COBEPIIEHCTBOBAaHUE aireOpanyeckoro ammapara, CQOpPMUPOBAHHOTO B
OCHOBHOI IIIKOJIE, U €70 IPUMEHEHHUE K PELICHUIO MATEMAaTHUYECKUX U IPUKIAIHBIX 3a7a4;
meopemuKo-@yHKYUOHaIbHas AuHUA, BKIIOYAIOIIas CHUCTEMAaTH3alMI0 M paclIMpeHHE CBEACHUH O
(GYHKIHUSAX, COBEPIIEHCTBOBAHUE I'pa)UUECKUX YMEHMIi; 3HAKOMCTBO C OCHOBHBIMHU HAESIMU U METOJaMH
MaTeMaTHYeCKOro aHajn3a B 00beMe, MO3BOJISIOIIEM HCCIENoBaTh 3J€MEHTapHble (DYHKIMU U peularh
MpOCTENIIINE TeOMEeTpHUECKUEe, (PU3UUECKHE U IpYTHe MPUKIIaJIHbIE 3a/Iauy;

JIUHUA YPABHEHUU U HepageHcms, OCHOBAHHASL HA ITIOCTPOCHUH U UCCIIEI0BAHUM MAaTEMaTHYECKUX MOJENEH,
NepeceKaromascs ¢ alreOpandeckoi U TeopeTUKO-()YHKIIMOHAIBHOW JIMHUSMH U BKIIIOYAOILAs pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKHU airedpanyeckux mpeoOpa3zoBaHUil Ui pelIeHUs YpaBHEHHM, HEpABEHCTB U
cucreM; (OPMHUPOBAHUE CITIOCOOHOCTU CTPOUTH M UCCIENOBATh MPOCTEUIINE MAaTEMAaTHYECKUE MOJACTH MPH
pELIEHNN NPUKIIAJHBIX 3a/1a4, 33/1a4 U3 CMEXKHBIX U CHEUAJIBHBIX JUCLUILINH;

2eomempuyeckas JauHus, BKIIOYANONAs HAIJISHBIE HPEJCTAaBICHHUS O IPOCTPAHCTBEHHBIX (Urypax u
U3yueHHe UX CBOUCTB, (POPMUPOBAHME M PA3BUTHE MPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, pa3BUTHE CLIOCOOOB



TreOMETPUUYECKUX W3MEPEHHUI, KOOPAMHATHOTO M BEKTOPHOTO METOJOB JAJIS PEIIECHUS MaTeMaTH4YECKUX M
MIPUKIIAJHBIX 33/1a4;

cmoxacmuyeckas JuHUs, OCHOBAaHHAash Ha pa3BUTUM KOMOHMHATOPHBIX YMEHUH, TPEACTaBICHUH O
BEPOSATHOCTHO-CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOLIET0 MUPA.

MaremaTrka, HEOCIOPUMO, SBIsCTCS (DYHIAMEHTAIBHON HAyKOH M MMEET IIUPOKOE MPUMEHEHHE B CaMBIX
pasUYHbIX 00JacTAX HAyKU U TeXHUKU. Cpenn HIKOJIbHBIX MPEIMETOB OHA SIBJIAETCS 0a30H Ui IPEIMETOB
€CTECTBEHHOT'0 IUKJIA.

Takue Tembl, Kak JEHCTBUSA C OOBIKHOBEHHBIMU U JECATUYHBIMU ApOOsSMH, CTeNeHU, HOopMyIbl, GYHKINY,
MacmTad, ypaBHEHHUS IIUPOKO MPHUMEHSIOTCS MPH PEIICHHHM MPAaKTUYeCKHX 3ahad (PU3UKH, XHMMHH,
Ouosioruu, reorpaguu, aCTPOHOMUHU, HHPOPMATUKHU, SKOHOMHUKH.

[IpenMeTsl ecTeCTBEHHO-MAaTEMaTHUECKOIO IUKJIIA JAIOT YYallMMCs 3HaHUS O )KMBOW U HEXXHUBOU MPUPOJE, O
MaTepUabHOM €JUMHCTBE MHUpPA, O HIPUPOJHBIX PECypcax W HX UCIOJIb30BaHUM B XO3SHCTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.

OOuue y4eOHO-BOCIIUTATEIbHBIE 33a4d 3THX IPEIMETOB HAIIPABIEHbl Ha BCECTOPOHHEE IapMOHUYHOE
pa3BUTHE JIMYHOCTH. BaKHEWIIMM yCIOBHMEM pELICHHS 3THX OOMIMX 3ajad SBIISETCS OCYILECTBICHHE M
pa3BUTHE MEXIIPEIMETHBIX CBS3€H IPEIMETOB, COIJIACOBAaHHON pabOThl yUUTEIeH-IPEIMETHUKOB.
N3ydyeHue Bcex NpPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA TECHO CBSA3aHO ¢ MaremaTtukoil. OHa naer
y4aluMcsl CUCTEMY 3HAaHUM U yMEHHH, HEOOXOIUMBIX B MOBCEIHEBHOW KHM3HHU U TPYAOBOH JEATEIBHOCTH
YeJlI0OBeKa, a TaKXKe Ba)KHBIX JUISI U3YUEHHUS CMEXHbIX mpeameroB. Ha ocHOBe 3HaHMI 10 MaTeMaTUKE B
HepBYyIo odepesib GOpMUPYIOTCS OOIIECPEIMETHBIE PACUETHO-U3MEPUTEIbHBIC YMEHHUS.

[IpeeMcTBEHHBIE CBSI3M C KypCaMU €CTECTBEHHOHAYYHOTr'O IMKJa PAaCKphIBAIOT MPAKTUYECKOE NMPUMEHEHHE
MaTeMaTHYeCKUX YMEHHUH M HaBBIKOB. JTO CHOCOOCTBYET (POPMHUPOBAHMIO Y YHYAIIMXCS LIEIOCTHOTO,
Hay4YHOT'O MUPOBO33PEHHUS.

Baxnyto posib B yueOHOM mpolecce UrparoT (opMbl OpraHu3alMd OOy4eHMs WIM BHIbl OOy4eHHUs, B
KaueCTBE KOTOPHIX BBICTYIAIOT YCTONYMBBIE CLIOCOOBI OpraHU3allK I1eJarornyecKoro npoiecca.

OcHoBHO# (hopMoii opranu3anuy yueOHO-BOCIMTATENILHOW pabOThI C YYalUMHCA B ILIKOJIE SBISETCSA YPOK (
YPOK O3HAKOMJIEHHSI C HOBBIM MaTEpUajOM, YPOK 3aKpEIUICHUS U3YyYEHHOI'0, YPOK MPUMEHEHMs 3HAHUN U
yMeHUul, ypok 000OIIeHusI U cUCTeMaTH3allui 3HaHUM, YPOK MPOBEPKH M KOPPEKLUHU 3HAHUM M yMEHUH,
KOMOMHHMPOBAHHBIA YpOK), OJIHAKO, HauMHasg ¢ 7 Kjacca, MOT'YT OBITh MCIIOJNb30BaHbl U JIpyrue (OpMbI
00yueHUs(JICKIUH, CeMUHAPBI, KOHCYJIBTALUH, YKCKYPCHH, KOH(EPEHIINH, MPAKTHKYMBI, JCTIOBBIC HIPHI,
JTUJAKTUYECKUE UTPBI, YPOKH-3a4€Thl, paboTa B IpyIIax).

He menee BakHBI 1 (OPMBI KOHTPOJISL 3HAHUH, YMEHHH, HABBIKOB (TEKYLIUI KOHTPOJIb, THAarHOCTUYECKUH,
pyOexXHBIN, UTOTOBBIN). DOPMBI TAaKOTO KOHTPOJIS TaKXe pa3iHyHbl. ITO MOTYT ObITh M KOHTPOJIbHBIE
paboThl, M CaMOCTOATENbHbIE JOMAIIHUE PAa0OThI, M 3alMTa pedepaToB M MPOEKTOB, U MEPEBOIHBIC
9K3aMEHbl, M WHIUBUIyalbHOE CcOOeceJ0BaHNE, AWAarHOCTUYECKHE paboOThl, a TaKXKe KOMILJIEKCHOE
cobeceZl0BaHUE U 3aIIUTA TEMBI.

JUis pa3BUTHS Yy yYalllUXCsl MHTEpeca K M3y4yaeMOMY INpEAMETY U, KakK CIEJICTBUE, MOBBIIICHHUS KayecTBa
3HAHUH HUCIOJB3YIOTCS COBPEMEHHBIE MHHOBALIMOHHBIE TEXHOJIOTMM TaKHE, KaK TEXHOJIOTHMS YPOBHEBOH
muddepeHnmanuy 00ydeHus, TEXHOJIOTUS MPOOIEMHO-Pa3BUBAIOIIETO 00yUEHHUS, 3/I0pPOBhe-cOeperaromnimue
TEXHO JIOTHH, TEXHOJIOTMH COTPYIHUYECTBA.

TPEBOBAHMUS K YPOBHIO YCBOEHUSA MATEPUAJIA YYUEBHOI'O
IMPEIMETA «<MATEMATHUKA»
YucaoBble (DYHKIIUH:
3HaTh:
(1JmpeAcTaBICHUs O YHCIOBBIX (PYHKIUSX W MX CBOMCTBAaX: MOHOTOHHOCTH, OIPAaHHUYEHHOCTH CBEPXY H
CHHM3Y, MAKCHMyM€ U MHHUMYME; Y€THOCTH U HEUECTHOCTH; MIEPHOANYHOCTH; 00paTHOM ()yHKIINH;
YMETh:
[ [JomMchIBaTh CBOMCTBA YUCIIOBBIX (DYHKITUH M CTPOUTH I'paUKK YUCIOBBIX ()YHKITUH.
Hcnonb30BaTh MpUOOPETECHHBIC 3HAHUS M YMCHHUS B MPAKTHUCCKOM JCSITEIHBHOCTH M MOBCETHEBHOMN JKU3HU
JUI ONUCAHHWS M HWCCIEAOBAHHUS C IMOMOIIBI0 (DYHKIMA pealbHBIX 3aBUCHMMOCTEH, MPEICTABICHHUS HX
rpapuyecKu.
TpuroHomerpuieckue GyHKIUU
3HaTh:
(1] TIOHATHE «YUCIIOBasi OKPYKHOCTH». UKCI0Bask OKPY>KHOCTh Ha KOOPAWHATHOM MJIOCKOCTH;




YMETh!

[1[JHaXOIUTh 3HAYEHUsl CUHYCA, KOCHHYCA, TAHTCHCA U KOTAHI€HCA HA YHUCIOBOW OKPYKHOCTH; IPUMEHSTh
TPUTOHOMETPHUYECKHE (DYHKIIMM YHCIOBOTO apryMeHTa Npu MpeoOpa3oBaHUU TPUTOHOMETPUUYECKHUX
BBIPQ)XEHUH, CTPOUTH rpaduKu GYHKLIUH y=SInX, y=CO0sX, y=tgX, y=ctgx;

[10Jpa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH B mocTpoeHHH rpadukoB ¢yHkuuit y = mf(x) u y = f(kx)mo
n3BecTHOMY rpaduky hyHkuu y = f(X).

Hcnonp30BaTh NpuoOPETECHHBIE 3HAHUS M YMEHHUS B MPAKTHYECKOW JESITEIHHOCTH M MMOBCETHEBHOM >KU3HU
Juigl]onucanus M HUCCIENOBaHMUS C IOMOIIBIO (DYHKIUI pealbHBIX 3aBUCUMOCTEH, IPEICTABICHMS HX
rpaduUecKu; HHTEPIPETALUH IPa(QUKOB peabHBIX MPOLIECCOB.

Tpuronomerpuyeckue ypaBHEHUs

3Harh:

[lpelieHMe TPUTOHOMETPUYECKUX YpPAaBHEHHH Ha UHCIOBOH OKPYXKHOCTH, apKKOCHHYC, AapKCHHYC,
apKTAaHTEHC M aPKKOTAHTEHC.

YMers:

pemarb TPUTOHOMETPHUYECKHE YPaBHEHUS METOJOM BBEICHUS HOBOM IEPEMEHHOH, pasjOXKEeHHs Ha
MHOYHTEJIH; pelllaTh OJHOPOIHbIE TPUTOHOMETPUYECKUE YPABHEHUS;

Hcnonp30BaTh MpuOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTHYECKOHW JESITEIHPHOCTH M MMOBCETHEBHOM JKU3HU
U1 IOCTPOEHHUS M UCCIIEIOBAHUS MPOCTEHIINX MAaTEMaTHUECKUX MOJIeIIEH.

[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUHN

3Harh:

ClopmyIiel cUHYCa M KOCMHYCA CYMMBI U Pa3HOCTH apI'yMEHTOB, TAHI'€HCA CYMMBI U Pa3HOCTH apryMEHTa,
dbopMysbl TpUBEACHUS, JABOMHOIO yIJa, NOHWXKEHUS CTeNeHH, (QOopMylibl MpeoOpa3oBaHHUs CyMM B
MIPOU3BEICHNUS U MIPOU3BECHHUI B CYMMBI;

YMersb:

CImpUMEeHSITh TPUTOHOMETPHYECKUE (POPMYIIBI IPH PEIICHUH MPUKIIAJIHBIX 3a/1a4.

Hcnonb30BaTh NpuoOPETEHHbIE 3HAHUSA M YMEHUS B MPAKTUYECKOH JEeSITeIbHOCTH M MMOBCETHEBHOM JKU3HU
IUIsL IOCTPOCHHUS M HCCIIEIOBAHUS MPOCTEHIINX MAaTEMAaTHUECKUX MOJICIICH.

[IpousBoaHas

3HaTh:

[lmpaBuiia BBIYUCIICHUS TIPOU3BOIHBIX U BBIBOJ (POPMYJI IPOU3BOAHBIX JJIS

3JIEMEHTApHBIX (QYHKITHIH; [ TTOHTHE ITpeiesia YUCIOBOM 10CIIe10BaTeIbHOCTU U (DYHKIIUH.

YMers:

[luccrnenoBaTh GYHKIUIO C TOMOIIBIO TPOU3BOIHOM, COCTABIISATh YPABHEHUS

KacaTeJIbHOU K TpaguKy GyHKINH.

Hcnonp30BaTh MpuOOpETEHHBIE 3HAHUS M YMEHHUS B MPAKTHYECKOW JESITETHHOCTH M MMOBCETHEBHOMN JKU3HU
JUIL PELICHUs] T€OMETPUUECKUX, (PU3NUYECKUX, SKOHOMUUECKUX U APYIMX NPUKIAJHBIX 33j]jad, B TOM YHUCIe
3a]a4 Ha HauOOJIbIINE U HANMEHBIIINE 3HAYCHHS C TIPUMEHEHUEM allllapaTa MaTeMaTHIeCKOTO aHaIH3a.
KomOuHaTopyka U BEpOSITHOCTh

3HaTh:

[KJIacCCHUYECKYIO BEPOSITHOCTHYIO CXEMY U KJIACCHYECKOE OIpesiesieHHe BEPOSTHOCTH;

YMers:

[IpemmaTh KOMOMHATOPHBIE 3a]1a4d C BHIOOPOM OOJIBIIOTO YUCIIA 3JIEMEHTOB JAHHOTO MHOKECTBA.
Hcnonp30BaTh IpHOOpETEHHBIE 3HAHUS 1 YMEHUS B TIPAKTUYECKOH IESTETHHOCTH W TOBCEIHEBHOM KU3HU
(i aHaM3a pealibHBIX YUCIIOBBIX JIAHHBIX, MIPEJCTABICHHBIX B BUJE JAUarpamm, rpadukoB; s aHaIu3a
WHPOPMAIINN CTATUCTUYECKOTO XapaKTepa

I'eomerpus

YMers:

[1[Jpacno3HaBaTh Ha YepTeXkKax U MOJAEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI
C UX ONHMCAHUSMU U N300pKCHUSIMU;

[1[JonmuchIBaTh B3aUMHOE PACIOJIOXKEHHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXXJIEHUS 00 STOM PACIOJIOKCHUN;

[1JaHamM3upoBaTh B IPOCTEHIINX CUTYAIUSIX B3AUMHOE PACIOJIOXKEHHE OOBEKTOB B IPOCTPAHCTBE;
[1Ju300paxkaTb OCHOBHBIE MHOTOTPAHHUKU; BBIIIOJIHATH YEPTEXKHU IO YCIOBUSM 33/1a4H;

(1] cTpouTk npocteifinue cedeHus Kyoa, IpU3Mbl, TUPaMUIbI;




[ [JpemaTs MJIaHUMETPUIECKHE M CTEPEOMETPUYCCKUE 33aa4d HA HAXOXKIEHUE T€OMETPHUYECKHUX BEIUYHH
(myuH, yrI0B, IIOMAEH );

[ [Jucmosib30BaTh MPU PEIICHUU CTEPEOMETPHUECKHX 3a/1ad IIJIaHUMETPUIECKHe (PaKThl U METOIBL;

[ [JIIpOBOAMTH JIOKA3aTeIbHBIC PACCYKICHHS B XOJIe PEIICHUS 3a/ad.

Hcnonb30BaTh MprOOpETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON JACSITEILHOCTH M IMOBCEAHCBHOW KU3HU
JUIST

[ [JuccnenoBanus (MOJICTUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYallMi HA OCHOBE U3YYECHHBIX (HOpPMYIT
1 CBOKMCTB (uryp;

CJ[IBBIYMCTCHUS JJIMH, TUTOMIaiel U 00beMOB peallbHbIX OOBEKTOB MU PEIICHUU MPAKTUYECKHX 3aj1ad,
HCIIOJIB3YS TIPU HEOOXOIMMOCTH CIIPABOYHUKHN M BBIYUCIIUTEIbHBIC YCTPOUCTBA.

COJAEPKAHUE YYEBHOI'O ITIPEJMETA «MATEMATUKA»
Monayab «AJdredopa u Hayaja MaTeMaTu4eckoro anaausa» (102 u4.)

I'naBa 1. eiicTBuTebHBbIE Yncaa. (84.)
Harypanbhsle u nensie yncna. [enumocts nensix yuceln. [lenenue ¢ ocrarkoM. IlpusHaku nenumocT.
IIpocteie u cocraBHbie uncna. HOJ[. HOK. Pemenue 3amad ¢ L€TOYNUCICHHBIMU HEU3BECTHBIMM.
Pannonanenbie uncna. MppanwoHaneHble uncna. lloHsaTue wuppanmoHanbHOro uwuciaa. MHOXeCTBO
JNEUCTBUTENBHBIX uucen. JlelicTBuTenbHble uucia. YucinoBas mnpsmas. UucioBble HEPAaBEHCTBA M HX
cBoiicTBa. YucaoBble NPOMEXKYTKH. AKCHOMAaTHKa JEHCTBUTENbHBIX uucell. Jloka3aTenbCcTBa HEPaBEHCTB.
HepaBenctBo o0 cpeaHeM apu(METHUECKOM U CpEJIHEM TIeOMETPUYECKOM JByX uHcen. Monaynib
JNIEUCTBUTEIILHOTO YHCIIA.

I'naBa 2. YucsoBble pynknun. (94 .)
Omnpenenenne 4ucI0BOI GyHKINHU U cOcoOBI ee 3ananus. OyHkiuu. O01acTh onpeneeHuss 1 MHOKECTBO
3HayeHuil. ['padpuk dynxnuu. Iloctpoenue rpadgukoB (QyHKIMHA, 3aJaHHBIX PA3IUYHBIMU CHOCOOAMH.
CpoiictBa ¢ynkmmit. CBolicTBa (YHKIMHA: MOHOTOHHOCTh, YETHOCTh W HEUETHOCTb, BbINYKIOCHID,
OrpaHUYEHHOCTb, HENpepbIBHOCTh. ['paduueckas unTepnperamus. [Ipumepsl  (GyHKIHOHATIBHBIX
3aBHCHMOCTEH B pealibHbIX Ipoleccax U siBieHusx. [lepuonuueckue pynkuuu. IlepuonnyHocts GyHKIMM.
Ooparnas ¢pynkuus. CroxxHas GyHKUus (komno3unus ¢yHkuui). BzanmHo oOpatHble pyHKImu. O61acTb
omnpezeneHuss U o0yacTh 3HaueHUN oOpaTHOW QyHkIuM. ['papuk oOpatHON ¢yHkuu. Haxoxnenue
¢byHK1IMN, 00paTHOI JaHHOM.

I'naBa 3. Tpuronomerpuyeckue pynkuuu. (204. )
YucnoBas OKpykHOCTb. UncnoBast OKpYKHOCTb Ha KOOPAMHATHOM IIocKocTH. CHHYC M KocuHyc. TaHreHc
n koraHreHc. CHHYyC, KOCHHYC, TaHT'€HC, KOTaHI'€HC IpPOU3BOJIbHOTO yria. PaguanHas mepa yria.
Tpuronomerpuueckue (QyHKIUM YUCIOBOro aprymenrta. CHHyC, KOCHHYC, TAHT'€HC, KOTaHIEHC 4YHCIa.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKJECTBA. TpPUrOHOMETpUYECKHE (YHKIUU YIJIOBOTO apryMeHTa.
®ynkipK Y = SiN X, Y = COS X, UX CBOiicTBAa U rpaduKu, NEPHOIUYHOCTb, OCHOBHOH mepuo. [locTpoeHue
rpadpuka ¢ynkiuu Y = m-f(x). Ilocrpoenue rpaduka ynkuuu y = f(k-x). [IpeobpazoBanue rpadukos:
napajuleNbHbIM MePeHOC, CUMMETPHUSI OTHOCUTENIBHO OCell KOOPAMHAT, CUMMETPHUS OTHOCUTENILHO Hayaia
KOOP/AMHAT, CAMMETPHS OTHOCUTENIbHO NpsAMOil Y = X. I'paduk rapmonudeckoro konebanus. OyHKIu y =
tg X, y = ctg X, ux cBoiictBa u rpapuku. OOpaTHble TPUTOHOMETPUYECKHE (YHKIIMH, UX CBOWCTBA U
rpaduKu.

I'nasa 4. Tpuronomerpuveckue ypasHenus. (84.)
[Ipocreiimye TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA. METO/BI pelIEHUsT TPUTOHOMETPUUECKUX
ypaBHeHui. [IpocTteiilne TpUrOHOMETPUYECKHE ypaBHEHHUs. PelleHre TpUrOHOMETPUYECKUX YpPaBHEHHM.
[Ipocreiiimme TPUrOHOMETPUUECKHE HEPABEHCTBA. APKCHHYC, APKKOCHHYC, ApKTAHIEHC, ApKKOTAHIEHC
qHCIIa.

I'maBa 5. IlpeoOpa3oBanue TpuroHoMerpuyeckux Bbipa:keHuil. (184.) Cunyc u KkocuHyc
CYMMBI M Pa3HOCTH apryMEHTOB. Tauecenc cymmvl u pasnocmu apeymenmos. DOpMyibl NPUBEICHHUS.
@opmynbl 1BOMHOro aprymenra. ®opMynbl NMOHMKEHHsA cTeneHn. CHUHYC M KOCHHYC JBOMHOIO YIja.
Dopmynvl non08uUHHO2O yena. Beipasicenue mpuconomempuyeckux QYHKyuil yepe3 maneHc NOJO0BUHHO20
apeymenma. IIpeoOpa3oBaHue cyMMbl TPUTOHOMETpHUUECKUX (DyHKIMH B npousBeneHue. lIpeobGpa3oBanue
NIPOU3BEACHUSl TPUTOHOMETpHUecKUX (GyHKuMA B cymmy. [IpeoOpa3zoBaHue TPUTOHOMETPHUECKUX



BeIpakeHuil. [IpeoOpasoBanue BhipakeHus A-Sin X + B-cos X k Bumy C-sin (X + t) Metoabl perieHus
TPUTOHOMETPUYECKUX YPaBHEHHI.

I'nasa 7. lIpousBoanas. (284.)
Uucnossle nocnenosarensbHocTd. IIpenen umcimoBod mnocnenosarenbHocTd. IloHsATHEe O npenene
nocneaoBarenbHocTU. CyliecTBOBaHUE Mpejiesia MOHOTOHHOM OrpaHMYeHHOM mociefoBareabHocTu. [nuna
OKpY)KHOCTM U IUIOIIaJh Kpyra Kak TMpeaensl IMocienoBarelbHOCTeld. beckoHeuHo —yObIBaromias
reoMeTpuueckas mnporpeccus u ee cymma. llpexgen ¢ynkuuu. [loHsiTe 0 HempepbIBHOCTH (YHKIIUH.
OcHOBHBIE TEOpPEMbI O HENpPephIBHBIX (PyHKIMAX. OnpeneneHue npou3BoAHOH. IloHsATHE O MPOU3BOAHOM
byHKIUMM, (QU3NYECKUII M TeOMETPUYECKHI CMBICI Mpou3BOAHOM. I[Ipou3BOAHBIE CYyMMBI, Pa3HOCTH,
NPOU3BEACHUST M YacTHOro. [Ipom3BOAHBIE OCHOBHBIX 3JieMeHTapHbIX (QyHKuuH. duddepenunporanue
cnoxHoit ¢ynkuuu. JuddepennupoBanue obOpatHo (GyHKIUH. [Ipouzeoonvle CLONCHOU U 0OPAMHOU
@yHxyuu. YpaBHEHUE KacaTenbHOU K rpaduky ¢yHKuu. [IpuMeHeHHe TPOU3BOIHON JJIsi MCCIEAOBAHUS
¢byukuii. [IlpuMenenne mpoW3BOIHBIX NMPHU pEUICHUHM ypaBHEHHM M HepaBeHCTB. [locTpoenue rpadukon
¢ynkuuid. [IpuMeHeHHe TPOM3BOTHONW K HCCIENOBaHUIO (PYHKIMI W mocTpoeHuto rpadukoB. Bropas
npousBojgHas U ee (usmueckuil cMmpicha. IlpuMeHeHne NPOU3BOAHOW MJisi OTHICKAHUS HAUOONBIIUX H
HAaMMEHBIINX 3HAYCHUN BeMUYrH. VICIOIp30BaHNE MPOU3BOAHBIX MPH PELICHUH TEKCTOBBIX, (PU3MUYECKUX H
TEeOMETPUUYECKUX 3a/1a4, HaXOXKICHUH HAuOONbIINX W HAaMMEHbIIUX 3HaueHUi. [Ipumepsl ncmonb3oBaHUs
MPOU3BOJHON JUIS HAXOXKIEHHSI pEHICHUS B MNPUKIAJAHBIX, B TOM YHCJIE COIMAJIbHO-IKOHOMHUYECKHUX,
3a/1ayax.

I'naBa 8. Kom0nHaTopnka U BeposiTHOCTD. (54.)
[IpaBuno ymHoxenus. KomOunatopuele 3amauu. IlepectanoBku u ¢akropuansl. Dopmynbsl yuCia
[IEpECTaHOBOK, COUETaHUM, pa3MellleHul. Perienne KoMOMHATOPHBIX 3a/1a4. BEIOOpP HECKOJIBKUX 3JIEMEHTOB.
bunomuanbubie ko3 dunrenter. Dopmyna 6unoma HerotoHna. CBoiicTBa OMHOMHUATBHBIX KOA(D(HUIIUEHTOB.
Tpeyronbuuk Ilackans. CayvailHble COOBITHS M UX BEPOSATHOCTb. DJIEMEHTApHBIE U CIIOXHBIE COOBITHSL.
PaccmoTtpenue ciydaeB U BEpOSATHOCTb CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSTHOCTH MPOTHUBOIMOIOKHOTO
coObiTus. [llonamue o Heszagucumocmu coovimuil. Beposmumocmes u cmamucmuueckdas —uacmomd
Hacmynienus coovimus. PellieHue npakTUYeCcKuX 3a/1a4 ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.

IHoBTOpenue (64.)

Monayab «I'eomerpus» (68 1)
Bgenenue (5 uac).

[Ipenmer crepeomerpun. OCHOBHBIE TOHATHS CTEPEOMETPHUH (TOUKA, IPAMas, MJIOCKOCTh, IPOCTPAHCTBO) U
aKCUOMBI cTepeoMeTpuu. [lepBbie cencTBUs U3 AKCHOM.
IMapajuieqsbHOCTH NPAMBIX U TJI0cKOcTel (194.).

Ilepecekaromuecs, mnapajulelbHble M CKpewiuBaronvecs mnpsiMblie. [lapanienbHOCTs NpsSMON U
IJIOCKOCTH, IPU3HAK M CBOMCTBA. YTOJI MEXy NPSMBIMU B NpocTpaHCTBe. [leprneHauKynapHOCTb IPSIMbIX.
[TapannenbHOCTh TUIOCKOCTEH, NpU3HAakU U cBoicTBa. [lapamnensHoe mpoekTupoBaHue. M3o00paxeHue
MPOCTPAaHCTBEHHBIX (uryp. Terpasap u napamienenunesn, kyo. Cedenus Kyba, Ipu3Mbl, MUPAMUIBIL.
IlepneHAMKYIAPHOCTH NPSAMBIX H IT0CKOCTEl (204.).

[lepneHUKYISAPHOCTh NPSIMOM M IUIOCKOCTH, NPU3HAKUM M CBOMCTBA. llepneHauKkynsp M HakIOHHas.
Teopema 0 Tpex nepneHIUKyIsApax. YToJl MEXIy NpsSAMON U INIOCKOCTBIO. PaccTosHue OT TOUKHM 10
mwiockocTu. PaccTosiHMe oT mpsMoil 10 IUIOCKOCTH. PaccTosiHue MeXIy napajuieIbHbIMU IUIOCKOCTSIMH.
PaccTosiHMe MeXxay CKpEIMBAIOIIMMUCA MNpSAMBIMU. [lepneHIuKyIIpHOCTh IUIOCKOCTEH, NPU3HAKU MU
CBOMCTBA. J[ByrpaHHBIM yroj, JUHEHHBIM yroja ABYrpaHHoOro yria. [Imomans opTOroHaspHON NPOEKINH
MHOT'OYTI'OJIbHUKA.

MHuororpanauku (12 4.).

[ToHaTHE MHOTrOrpaHHMKaA, BEpIIMHBI, pedpa, rpaHd MHOrorpaHHuka. PazBepTka. MHOrOrpaHHble YTIJIbl
Brinyxiibie MHOrorpanauku. Teopema Ditnepa. [Ipusma, ee ocHoBaHue, 60KOBbIE pedpa, BbICOTa, OOKOBAs U
nosiHasi noBepxHocTu. lIpsAmas m HakioHHas npusma. IIpaBuibHas mpusma. Ilupammpa, ee ocHoBaHue,
O0okoBble peOpa, BbICOTa, OOKOBas M TIOJIHAs TOBEPXHOCTH. TpeyronpHas nupamuaa. llpaBunpHas
nupamya. YceueHHass nupamuna. CuMmerpusi B KyOe, B Mapajuiesienumnesne, B NMpU3ME U MUpaMUJE.
[lonsiTe 0 cuMMeTpUM B MPOCTPAaHCTBE (LIEHTpasibHAs, OceBas U 3epKajbHas). [Ipumepsl cummeTpuil B
okpy>katomeM mupe.lIpencraBienue o NpaBUIbHBIX MHOTOTPaHHUKAX (TETpasp, KyO, OKTadp, JOJAEKadIp
1 UKOCadIP).

BexTopsl B npocTpancTse (7 4.).



IlonsTue BexkTopa B mpocTpaHcTBE. Moaynp BekTopa. PaBeHCTBO BekTOpoB. CllOKEHHE U BBIYMTAHUE
BEeKTOpOB. KoimmHeapHble BEKTOPBL. YMHOXKEHHME BEKTOpa Ha 4HCIO0. PasinolkeHume BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoMiuiaHapHele BeKTOpbl. Pa3iiokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM

BEKTOPaM.
IToBTOpenue kypca reomerpun 10 kinacca (5 4.).

YYEBHO - TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O
INPEIMETA «<MATEMATHUKA»

Monayab «AJdredopa u Hayaja MaTeMaTu4eckoro anaausa» (102 u.)

Ne | Tema KomnuectBo | B Tom uncne
4acoB Camocrositenbuble | KoHTposnbHBIE
paboThI paboThI
1 | JelicTBUTEIbHBIC YHCIIA. 8 2 1
2 | UucnoBslie QyHKIUU. 9 2 1
3 | Tpuronomerpuyeckne GyHKINH. 20 4 1
4 | TpuroHoMeTpu4ecKre ypaBHEHHUS. 8 2 1
5 | [IpeoOpazoBanue TpUroHOMeTprueckux | 18 3 1
BBIPKEHU.
6 | [IpowsBomHasl. 28 5 1
7 | KoMOnHaToOprKa U BEPOSITHOCTb. 5 1 1
8 | IloBTrOpeHue 6 1
Moayab «I'eomerpus» (68 1)
No | Tema KonunuectBo | B ToM uncne
9acoB CamocrosrenbHble | KoHTponsHBIE
palboThI paboTHI

1 | Beenenue 5 1 1
2 | [TapannenbHOCTh NPSMBIX M IJIOCKOCTEH 19 4 1
3 | [lepnieHAUKYIAPHOCTH MPSIMBIX U TUNIOCKOCTEH 20 3 1
4 | MHOrOrpaHHUKH 12 2 1
5 | BekTopsl B mpocTpaHcTBE 7 2 1
6 | [ToBropenue xypca reomerpun 10 Kacca 5 1




