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1)
2)

3)

4)

HopmaTuBHas 0a3a
3akoH «O0 obpa3zoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 rona Ne 273-03;

®denepanbHbIt roCyJapCTBEHHBIN o0pa3oBaTebHbIH CcTaHAapT CpEIHETO
npodeccuoHansHOTO 00pa3oBanus 1o crenuanbHocTH 53.02.03  «MHCTpyMEHTAIBHOE
MCIIOJIHUTENBCTBOY (110 BUJaM UHCTPYMEHTOB) oT 23.12.2014 r. Ne1608;

@denepalibHbIil  TOCYIApPCTBEHHBI  00pa30BaTENbHBIN  CTaHAApPT CpeaHEro  oOIero
obpazoBanus (mpukaz Munucrepctsa npocpemierus PO ot 17.05.2012 r. Ne413)

[Ipuka3z MunuctepctBa npocBemieHuss Poccun ot 09.10.2024 r. Ne704 «O BHeceHuu
U3MEHEHUH B HEKOTOpble MpHKa3bl MuHucTepcTBa mpocBenienus P®, xkacaromuecs
denepanbHBIX 00pa30BaTEIBHBIX TporpamMM oO0IIero oOpa3oBaHUs, OCHOBHOTO OOIMIETO
00pa30oBaHUs ¥ CPEIHETO 00IIEro 00pa30oBaAHMSY;

5) IpumepnHas mporpamma BocruTanus (mpotokon Ne2/20 ot 02.06.2020 r. denepanbHOro

y4e0HO-METOINYECKOr0 00bEeIMHEHHS 110 001IeEMY 00pa30BaHMIo);

6) VYueOnsiii man I'BIIOY «BopoHexckas crienranbHas My3bIKajdbHas IKoJa (KOJUISIK)» Ha

2025-2026 y4eOHblii ro.



INosicuuTeILHAS 3aNIMCKA.

Jannas pabouas mporpaMma Io MaTeMaTuke U nHpopMaTHke (MaTemMaTuke) s 1 Kypca
pa3paboTaHa B COOTBETCTBUH C TPeOOBaHUAMHU (peZepaibHOTO TOCYJapCTBEHHOI'O CTaHIapTa
OCHOBHOTO 00111ero oopa3zoBanus (npukaz MunuctepcTBa oopasoBanus 1 Hayku P® ot 17 nexabps
2010 1. Ne1897 «O06 yTBepkeHuHU GeaepaTbHOro TOCYyIapCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOIO 00IIero 00pa3oBaHus» (C U3BMEHEHUSIMHU U JIONOJHEHUSIMU OT 29 nexabps
2014 r., 31 nexabps 2015 r.)), mpumepHoit [IporpamMmel o MaTeMaTHUKE 11 OCHOBHBIX IIIKOJI U B
COOTBETCTBHUU C padoueii [IporpamMmmoii mo matemaTuke K yueOHukam s 10-11 kiaccos
(MopakoBuy A.I'. Anre6pa u Hadyana aHanu3a. 10-11 kin.: B gByx gacTsax. YUeOHUK IS yUaIHXCs
o0mieo0pa3oBaTenbHBIX yYupexaeHuii. — M.: Muaemosuna, 2015, I'eomerpusi: Yue6. musg 10 — 11 .
obrreoOpasosar. yupexaenuii / JI.C. AranacsH, byry3os u ap. — M.: [Ipocsenienue, 2022).

MecTo yuebHOrO mpeaMera B 00pa3oBaHUH.

B nporpamMe npuBoANTCS MPUMEPHOE pacpeaesieHre yueOHOro BpeMEeHH MKy HanboJee
KpynHbIMU pazfenamu. CopepikaHue MporpaMmbl IPeACTaBICHO B BUJIE COJEPKATEIbHBIX
0J10KOB, 00OBETUHSIIOINX JOIMYECKH CBA3aHHbIE MEXy coO00l Bonpockl. Ilepedens 3Tux
0JI0KOB BMECTE C pacrpesieJieHHeM y4eOHOro BpeMEHH B MPOLIEHTHOM OTHOIIEHUH PUBOJUTCS

B Ta0IHUIE:
HasBanue conepxarenbHoro 6ioka [TpoueHT yueOHOro BpeMeHu
(72 gaca)
Tpuronomerpuieckne GyHKIUU 19%
[Tpon3BoHas U €€ TPUMCHEHHUE 16 %
[TepBooOpasHast 1 UHTErpas 6 %
[ToxazarenbHast U Jorapudmuyeckue GyHKIUU 16 %
[MapanienbHOCTh MPSMBIX U IIOCKOCTEN 9%
[TeprieHIUKYIAPHOCTH MPSIMBIX U TNIOCKOCTEN 6 %
BekTops!l B IpOCTpaHCTBE 4%
Metoa KoopAMHAT B IPOCTPAHCTBE 4%
MHoOrorpaHHUKU U UX 00bEMBbI 10 %
[{unuHap, KOHYC U IIap ¥ UX 00BbEMBI 10 %

Crnennduxoii Kypca ABIS€TCS PALlMOHAIBHOE COYETAHNUE JIOTHYECKON CTPOTOCTH U
T€OMETPUYECKON HAIVISIAHOCTU. Y BEIMYUBAETC TEOPETUUECKAsl 3HAUMMOCTb U3y4aeMOTo
MaTepHuaa: paclIupsIOTCA €ro BHYyTPEHHUE JIOTUYECKUE CBSI3U, 3aMETHO ITOBBIIIAECTCS POJIb
JeNyKIUU. Y4yaluecs OBIaJeBa0T IPUEMaMU aHAIIMTUKO-CUHTETUYECKOU JEATENbHOCTH IIpU
pemieHuu 3anad. [lporpamma siBisieTcst OTKPBITOM, B HEE MOXKHO J0OABISATh HOBBIE (PParMeHTHI,
pa3BUBaTh TEMATHKY WUJIU 3aMEHATh Kakue-1100 paziensl ApyruMu. [ maBHoe, 4ToObl OHU ObUTH
HEOOJIBIIUMHU IO 00bEMY, HHTEPECHBIMHU ISl YHAIIUXCSI, COOTBETCTBOBAJIN UX BO3MOMXHOCTSIM.
[TporpamMmma MoOuUiIbHA, T.€. JAET BO3MOXHOCTh YMEHBIIUThH KOJIMYECTBO 3a/1a4 110 JaHHOMN
TE€MeE IIPU YCTAHOBJICHUU CTEIIEHU JOCTHKEHUS PE3yIbTaTOB.



Marematnueckoe o0pa3oBaHHE SIBISETCS 00s3aTEIBLHON M HEOTHEMIIEMOM YacThIO O0IIETO
06pa3OBaHI/ISI Ha BCCX CTYHCHSIX IIKOJIBI. 06yquMe MAaTCMAaTHKE B OCHOBHOI>'I IIKOJIC HaHpaBHeHO Ha
JIOCTUKEHUE CIEAYIOIINX LeJIeH:

1) OBJIaACTh CHCTEeMOM MaTeMaTHYSCKNX 3HAHUN U YMCHHﬁ, HeO6XOI[I/IMI>IX JJI1 IPUMCHCHUS B
HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, U3YYCHHUUN CMCIKHBIX NTUCIHUITINH,

2) CIO0COOCTBOBATH MHTEIICKTYaIbHOMY Pa3BUTHIO, POPMUPOBATH KayecTBa, HEOOXOIUMBIE
YEJIOBEKY IS IIOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE, CBOWCTBEHHBIC MaTEMaTHIECKON
JIEATEIIbHOCTHU: ICHOCTH U TOUHOCTH MBICIIM, UHTYHIIUH, JOTUYECKOTO MBILIEHUS,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTEH;

3) (dbopMUPOBATH MIPEICTABICHHS 00 HIEAX U METO/IaX MaTEMATUKN KaK YHUBEPCATHLHOTO
A3bIKA HAYKU U TEXHUKHU, CPEJICTBAX MOJACIIUPOBAHUS SABJICHHUI U IPOIIECCOB;

4) BOCIIMTBIBATb KYJIbTYPY JIMYHOCTH, OTHOIICHUC K MATCMATHUKEC KAK 4aCTHU
06meqen0BequK0171 KYJIbTYPHI, Hrpalomeﬁ 0C06y1-0 poOJib B O6H.I€CTB€HHOM Pa3BUTHH.

B HaIlpaBJICHUHU JIMYHOCTHOI'O PA3BUTHUA:

1) Pa3BUTHUC JIOTHICCKOI'O0 U KPUTUICCKOI'O MBIIIIJICHHW A, KYJIBTYPhbI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY
OKCIICPUMCHTY;,

2) (dopMHpOBaHNE HHTEILICKTYAIBHON YeCTHOCTH M OO BEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICITUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIMX U3 OObIIEHHOTO OIIBbITA;

3) BOCIIMTAaHHUEC KA4YCCTB JIMYHOCTH, O6€CH€‘II/IBaIOHH/IX COMAJIBHYTO MO6I/IJII)HOCTB,
CIIOCOOHOCTH IMPUHUMATDL CAMOCTOATCIIbHBIC PCIICHU,

4) (dbopMUpOBaHKE KaYECTB MBIIIEHUS, HEOOXOAUMBIX JUIsl aJalTallud B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

5) pa3BUTHE HHTEpEca K MaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEI;

B METalpeAMCTHOM HANIPaBJICHUN

1) q)OpMI/IpOBaHI/IC Hpe)ICTaBJ'IeHI/Iﬁ O MaT€MaTuKeE, KaK 4aCTH O6H.[C‘ICJIOBC‘ICCKOﬁ KYJIbTYPBHI, O
3HAYUMOCTHU MATEMATHKHU B Pa3BUTHU LUBUIIN3allUU U COBPEMEHHOT'O O6H_[€CTBa;

2) pa3BUTHE TIPEJCTABICHUN 0 MaTeMaTHKe Kak opMe OmUcCaHus ¥ METO 1€ TTO3HAHUS
JIEHCTBUTEILHOCTH, CO3IaHHE YCIOBHH /T MPUOOPETEHNS TEPBOHAYATIBLHOTO OIBITA
MaTeMaTUYeCKOTr0 MOJICITUPOBAHMS;

3) dbopMupoBaHUe O0IINX CIOCOOOB MHTEIIEKTYaTbHON EATEIbHOCTH, XapaKTePHBIX JIJIs
MaTeMaTUKH U SBJISIOIINXCS OCHOBOW MMO3HABATEIbLHOM KYJIbTYPhl, 3HAYUMOM JUIsl pa3udHbIX chep
4eJIOBEUYSCKOM JIeITEeIbHOCTH;

B npeaAMETHOM HaAIIpaBJICHUU:



l) OBJIAICHUC MAaTEMATUYCCKNMU 3HAHUAMU U YMCHHUAMU, HeO6XO,I[I/IMBIMI/I AT IPOAOJIKCHUA
06pa3013aH1/1;1, N3YUCHUA CMCKHBIX JUCHUIIINH, IPUMCHCHUA B HOBCGI[HCBHOﬁ KU3HU,

2) co3fanue (pyHIaMeHTa AJisl MaTeMaTUYeCKOT0 pa3BUTHs, POpMUPOBAHUS
MEXaHU3MOB MBIIJICHUS, XapPAKTEPHBIX JIJI1 MATEMATUYECKOMN JACSITEIIbHOCTH.

3) yMeHue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BIICUEHUE
HE00X0IMMOW HH(POPMALIUH), TOYHO ¥ TPAMOTHO BBIPAXKAaTh CBOU MBICIIH B YCTHOHU H
IIICbMEHHON pe4H, IPUMEHSISI MAaTEMAaTHYECKYI0 TEPMUHOJIOIMIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3IMYHbIC A3BIKK MAaTEMATHKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpadudeckuii), 000CHOBBIBATh
CYXJIEHUS, POBOIUTH KJIACCH(PHUKAINIO, JOKA3hIBATh MATEMAaTHUECKUE YTBEPKACHUS;

4) BJIaJACHUC 0a30BbIM MOHATUHHBIM arrapaTom: UMCThb IMPEACTABIICHUEC O YHCIIC,
BJIaACHUEC CHUMBOJIBHBIM S3bIKOM anre6pLI, 3HAHUC JICMCHTAPHBIX Q)YHKHI/IOHB,JIBHI)IX
3aBI/ICI/IMOCTeI>'I, (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM
MHUPEC U O paA3JIMIHBIX crocobax ux HU3YyUCHUA, 00 0COOEHHOCTAX BBIBOIOB U ITPOTHO30B,

HOCAIIIUX BepOﬂTHOCTHHﬁ XapakKTep,

5) YMEHUE BBITIOJHATH alnredpandeckue mpeodpa3oBaHus palliOHAIBHBIX BRIPAKCHUH,
IPUMEHSATh UX JUI PeLIeHUs ydeOHbIX MaTeMaTUYeCKHX 3a/1a4 U 3ajlay, BOZHUKAIOLIUX B
CMEXXHBIX Y4eOHBIX ITPEIMETaX;

6) YMCHHC ITOJIb30BATHCA MATECMATUICCKUMU (bOpMy.]'IaMI/I 1 CaMOCTOATCIBHO
COCTaBJIATHb (1)OpMyJ'IBI 3aBUCHUMOCTEH MCKAY BCIIMUNHAMHA Ha OCHOBC O606H.I€HI/I$I YaCTHBIX CIIy4acB
N OKCIICPUMCHTA,

7) YMCHHUC pCUIATb JIMHEHUHEIC U KBAaAPATHLIC YPABHCHUA U HCPABCHCTBA, a TAKIKE
MNPUBOJUMBIC K HUM YpPaBHCHUA, HCPABCHCTBA, CUCTEMBI; IPUMCHATH rpa(bnqecm/le IpeaACTaBICHUA
JJI1 pEIICHUA U UCCIICAOBaHUA ypaBHeHHf/JI, HCPaBCHCTB, CUCTCM,; IPUMCHATDH IMOJTYYCHHBIC YMCHUA
AJId pCICHUA 3aaa4 U3 MaTEMAaTUuK, CMCKHBIX IPEAMETOB, IIPAKTUKHU;

8) OBJIa/ICHUE CUCTEMON (PYHKIMOHAIBHBIX MOHATHH, (YHKIMOHATIBHBIM S3BIKOM U
CUMBOJIUKOH, YMEHUE CTPOUTH rpa@uKu (YHKIIHI, ONUCHIBATH UX CBOMCTBA, HUCIIOJIb30BATh
(GyHKIIMOHAIbHO-TpaduyecKue NpeCTaBIeHUs 11 ONMUCAHUS U aHAJIM3a MaTeMaTHYECKHX 3a]a4 U
pEaIbHBIX 3aBUCUMOCTE;

9) OBJIaICHUC OCHOBHBIMH crocobamu IpeACTaBJICHUA U aHalIn3a CTATUCTUUCCKHUX
JaHHBIX; YMCHHUC pCHIATh 3aJd41 Ha HAXOKACHUC YaCTOTHI U BCPOSATHOCTH CJ'Iy‘-IB.ﬁHBIX CO6BITHf/'I;

10) YMCHUEC MPUMCHATH U3YUYCHHBIC ITOHATHA, PE3YIbTAThI U METOABI IPU PCIICHHUN
3aZla4q U3 Pa3jIMIHbIX Pa3aCsIOB KypcCa, B TOM YHUCJIC 3a/ia4, HC CBOAAIIUXCA K HCIIOCPCACTBCHHOMY
MPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

3agauu Kypca:
1) OBJIAAICHUC KOHKPETHBIMU MAaTCMATUICCKUMHU 3HAHUAMU, HGO6X0)II/IMBIMI/I
JJI1 IPUMCHCHUS B HpaKTquCKOﬁ ACATCIIBHOCTH, JISI U3YUCHUA CMEKHBIX

JUCHUIUIUH, OJI IPOJOJIKCHUA O6pa30BaHI/I$I;



2) HUHTEUICKTYaJbHOE Pa3BUTHE yUYaIluXxcs, GOPMHUPOBAHHE KAueCTB
MBIIICHHS, XapaKTEPHBIX JIUIsI MATEMATHYECKOM eI TeIbHOCTH U
HEOOXOUMBIX JUISI TOBCEHEBHOM KU3HU;

3) dopmupoBaHUe MPEACTABICHUI O MATEMAaTHKE KaK YacTH
00I1IeYeIOBEUECKON KYJIbTYPhl, TOHUMAHUS 3HAUMMOCTH MaTEMATUKH JJIs

00LIECTBEHHOT O IIporpecca.

[IpenogaBaTesns JODKEH 00ECTICUNTh JOCTHKEHNE KaXKIbIM YYaIIUMCS YPOBHS
00s13aTeNbHON NOATOTOBKH. [ 3 TOr0 HEoOX0aNMa criennaibHast OPHEHTALUS YIeOHOTO
npoliecca, B YaCTHOCTH CIIEUAIbHOE BHUMAHUE K IIPOBEPKE JIOCTUKEHUS YPOBHS
00s3aTeNbHbIX TPeOOBaHUN. JTO MPEAINoNaraeT pa3paboTKy MakeTa METOAUYECKUX
MaTepHaJIOB, BKIOYAIONINX ACTAIN3ANUIO TPEOOBAHHA CTaHIapTa 10 YPOBHS YUE€OHBIX TEM B
COOTBETCTBUU C KOHKPETHBIMU y4€OHBIMU IIPOrpaMMaMHu, pa3pad0TKy OPUEHTHPOBOUYHBIX
TEeMaTHYECKHX M TEKYIMX IMPOBEPOYHBIX PA0OT, TAKMX KaK MMPAKTUYECKHE 3a4eThI 10 anredpe
¥ HavajaM aHaJIn3a U TEOPETHYECKUE 3a4eThl 0 TeoMeTpuH. [Ipeiaraempie 3a1auu pa3indHbl
10 YPOBHIO CJIOKHOCTH: OT MPOCTHIX YIPAKHEHUH HAa TPUMEHEHNE U3YYEHHBIX POPMYIT 710
JOCTaTOYHO TPYIHBIX 3a7aHuil. MeToMKa OpraHu3aliy TaKo! MPOBEPKU KaK CPeJCTBa
OpueHTAaUU HAa JOCTUKCHHUC YHAIITUMUCH ITPEABABIACMBIX UM Tp€6OBaHI/II\/JI pa3pa60TaHa n
yCIIEIIHO Hcrnomb3yeTcea Ha | kypce.

Kaxnoe 3aHATHE COCTOUT U3 ABYX 4acTel: 3a/1a4y, peLIaeMble C YUUTENIEM, U 3aJa4u I
CaMOCTOSITENILHOTO (WJTU TOManTHero) pemeHusi. OCHOBHbIE (DOPMBI OpraHU3alu YIeOHBIX
3aHATUI: NeKus, 0ObsICHEHUE, TpakTUYeckas paboTa, ceMuHap. Pa3HooOpa3HbIi TuAaKTHYECKUIA
MaTepHal 1aeT BO3MOKHOCTh OTOMPATh JOMOJHUTEIbHbIE 3aJaHMsI [l yJallluXcs pa3Hol cTeneHu
MOJArOTOBKH YPOBEHB CJI0KHOCTH 3a/1a4 BapbUPYETCsl OT MPOCTHIX A0 CIOXKHBIX. Bee 3ansaTus
HarpaBJIeHbl HA Pa3BUTUH HHTEpeca yJalluxcs K MpeIMeTy, Ha pacllipeHre NpeAcTaBIeHui 00
M3y4aeMOM MaTepHualle, Ha pElICHHE HOBBIX MHTEPECHBIX 3a/1a4.

®opMmbl pelIeHrs TOCTaBIeHHBIX 3a4au:

OcHoBHas popma oOydeHust — ypok. Mcxos u3 uaakTHuecKou ey, [eJid OpraHu3aluu
3aHATHUH, COJIEPKAHUS U CTIOCOOOB IIPOBEIEHUS YPOKa, OCHOBHBIX 3TAllOB y4eOHOTO IpoIiecca,
TUTaKTUIECKUX 3a/1a4, KOTOPbIE PEIIaroTcs Ha YPOKe, METOIOB 00ydeHUs, CTOCOO0B OpraHu3aInu
yueOHOM NesSTeNbHOCTH YYalTuXcs MPUMEHSIOTCS cleAyrolue GopMbl OpraHU3aIluu y4eOHOTO
mpolecca Ha ypoKe: UHAUBHUAYalIbHbIE, TPYIIOBbIE, HHINBUIYaTbHO-TPYIIOBBIE, TAPHBIE,
KOJUIEKTUBHBIE, (DPOHTAIHHBIC.

TuIbl ypOKOB 1O BEAYIIUM LIEISM:
dopMupoBaHUE 3HAHUH: JICKITHS, KOHPEPEHIIHsI, UCCIIEOBAaHUE
DopMUpPOBaHHE YMEHUW U HABBIKOB: IPAKTUKYM, JEJI0Basi UTPa, TPEHUHT
3akpeIruieHUe U CUucTeMaTu3alus 3HaHWi: CEMUHAp, COPEBHOBAHUS
[TpoBepka 3HaHMIL: 3a4eT, KOHTPOJIbHAs paboTa, caMoCTOsTEeIbHAs padoTa.

HpI/I BBIITOJIHCHU U pa60T U 3aJaHui Pa3sHOTro BUJAAa NPUMCHSICTCA KOM6I/IHI/IpOBaHHBII71 YPOK.



['maBHBIM O0TJIMYHEM paboueil MporpaMMBbl OT IPUMEPHOH SIBJISIETCS TO, YTO HACTOSINAS IPOTrpaMMa
YUUTBIBACT CHEUu(pUKy OOydeHHss B JAaHHOM OO0pa30oBaTEeIbHOM YUPEXKICHHH, B  IPOTrpaMMe
YCTAQHOBJICHA ONTUMAJIbHAS MOCIIEIOBATEIBHOCTh U3YYSHHS TEM U Pa3/ieioB Y4eOHOro MmpeaMeTa ¢
YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKHA Y4eOHOTO MpOoLecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCs, ONpeaAeIIeT HeOOX0AUMBIN HAOOp GopM yueOHOH AeATEIHHOCTH.

®opMbI M BU/IbI KOHTPOJIA:
Cpe3oBbie pabOTHI: BXOJIHOM KOHTPOJIb, IPOMEXYTOUHbII KOHTPOJIb, UTOTOBbIM KOHTPOJIb;

TEKYLIUl KOHTPOJIb (MHUCBbMEHHBIE ONPOCHI): KOHTPOJbHBIE PAOOTBI, TECTbI, CaAMOCTOSTEIIbHBIE
paboThI; MaTEMAaTUYECKUN UKTAHT, IpaKTU4YecKas paboTa, MHIUBUIYAIbHOE 33/1aHUE

TEKYILIUNA KOHTPOJIb (YCTHBIE OMPOCHI): cOOECeOBaHUE, 3aUETHI.

['padux mpoBeaeHUsSI KOHTPOJIBHBIX U IIPOBEPOYHBIX PAOOT:

Ne Bun nucemeHHON paboThI [ara o mnany Jara o daxty

1 3auer 1o TPUTOHOMETPHUYECKUM
dbopmynam

2 3auer «PelieHue TPUTOHOMETPUUYECKUX
YPaBHEHUI»

3auer «IIpousBogHas»

3auet «MccnenoBanue QyHKIMI

3auer «MHTErpam»

3auet «KopeHsb N-0if creneHmn»

3auer «llokazarenbHas QyHKIUSI

3auer «Jlorapupm»

O 00| N| o o A~ W

Hrorosas KOHTPOJIbHAsA pa60Ta

10 | 3auer «AKCHOMBI CTEPEOMETPUI

11 3auer «llapamnenbHOCTh MNpSAMBIX U
IJIOCKOCTEM»

12 3auer «llepneHaAuKyISIpHOCTD NPSAMBIX U
IJTIOCKOCTEM»

13 | 3auer «/lexapTOBBI KOOPAUHATHI U
BEKTOPBI B IPOCTPAHCTBEN

14 3aueT «MHOrorpaHHUKN

15 3auer «Tema BpameHus»

16 3auér mo OwmieraM NPaKTHYECKON YacTu
Kypca




Conep:xanue y4ye0HOro Kypca.
Paszgeanl.
1. Tpuronomerpuueckue GpyHkuuu (14 gacos)

[ToBTOpEHME CBOMCTB TPUTOHOMETPUUECKUX (PYHKIMH. 3HaueHNnEe (PYHKIUI HEKOTOPBIX YTIIOB.
OcHoBHbIE TpUroHoMeTpudeckue ToxaecTsa. opmynsl npuseneHus. @opmysibl CIOKEHMUS,
IBOIHOrO yria. @opMyiibl CyMMbI U pa3HOCTH. DOpMyIIbI TOJOBUHHOIO apryMmenTa. I'paduku
TPUTOHOMETPHUECKUX (QYHKIHM. APKCUHYC, apKKOCHHYC, ApKTaHI'€HC U apKKOTaHTEHC yIIa.
Pemienue npocTelnx TPUrOHOMETPUYECKUX YpaBHEHUH. PellieHre ypaBHEHU, MPUBOJAUMBIX K
KBaJlpaTHbIM. Pellienne oMHOpOHBIX YpaBHEHUM. Pellienne cucreM ypaBHEHUM.

2. IlpousBonHas u ee npumeHenue (12 yacon)

[puparienue pyHKmy 1 apryMeHThl. [lorsTie mpon3BogHOH. OCHOBHBIC (POPMYITBI JJIsI BBIYUCIICHHS
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHOW. BhIKciieHre 3HAY€HNI MHOTOWIEHA, CTEIIEHU, KOPHS.
Haxoxnenue ckopocTh, yckopenusi. MiccnenoBanue GyHKIMHM 1 IOCTpoeHue rpadukos. Hanbobiiee
Y HaMeHbIIee 3HaueHue (PyHKIUHU Ha OTpe3Ke. 3a7aul Ha MaKCUMYM U MUHUMYM.

3. TlepBooOpasHas u uHTErpai (8 4acoB)

[TepBoobpaznas ¢hynkuus. CoiicTBa. Tabnuua nepBooOpa3Hoii, MpaBuiia HaxoxaeHus. MaTerpai.
[Tmomaas KpUBOJIMHEHHON TpaIeIuu.

4. Iloka3zarenpHas u Jorapupmuueckue Gpynkuuu (12 yacon)

[TokazarenpHas GyHKIUS: TpadryuecKoe penieHne ypaBHeHni. [loka3arenbHble ypaBHEHUS: a) 110
CBOMCTBY CTeTeHH 0) MPUBOAMMBIX K KBaJPAaTHBIM B) BEIHECEHUE OOIIEr0 MHOYKHUTEIS 32
ckoOky. [loka3arenbHble HepaBeHCTBA. CHucTeMbl ypaBHeHUH. Onpenenenue jorapudpma u ero
cBoiictBa. Omnpenenenue norapupmuyeckoit GyHkimu. Jlorapupmuieckre ypaBHEHHUs: a) 11O
OIpeJieTIeHNU O 0) 10 CBONCTBY B) MPUBOAMMBIE K KBaJIpaTHbIM. CHCTEMbI ypaBHEHHH U
HEPaBEHCTB.

5. [TapanneabHOCTb MPSAMBIX U IIOCKOCTEH (6 4acoB)

AKCHOMBI CTEPEOMETPUH U UX IIpOocTelinue ciencTBus. [lapaninenbHOCTh NPSAMBIX, PSAMON U
IJIOCKOCTH. B3anMHOE pacnoioxKeHUe NPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXAY ABYMS IIPSIMBIMHU.
[TapannensHOCTH IWIOCKOCTEN. TeTpasap u nmapanienenumnen.

6. [leprieHIUKyIApHOCTD MPSIMBIX U MJIOCKOCTEH (4 yaca)

IlepneHquKyISIpHOCTD MPSAMOM U TUIOCKOCTH. [IepnenauKyIsp 1 HaKJIIOHHBIE. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO. [[ByrpaHHsIil yroiu. [leprneHuKynsapHOCTb IIIOCKOCTEM.

7. BexTopsl B mpocTpaHcTBe (4 yaca)

[Toustue BCKTOpPA B IIPOCTPAHCTBE. CrnoXeHHE U BHIUNTAaHHUE BCKTOPOB. YMHOXEHHE BCKTOpPa
Ha 9HucCJIO. KOMHHaHapHBIe BCKTOPEIL.

8. MHOrorpaHHuKH U uX 00beMbl (3 4yacoB)

[Tonsitue Muororpannuka. [Ipusma. [Tupamuna. IlpaBunbabie MHOTOrpaHHUKU. O0BEM
psIMOYTOJIbHOTO Napasuienenunena. O0beM npsaMoi 1 HaKJIIOHHON pu3Mbl. O0beM
MUPAMHU/IBI.

9. ununp, KOHYC U Map U uX 00BeMBI (9 gacoB)



Humuaap. Konyc. Chepa. O6bem mummaapa. O6bem koHyca. O0beM 1apa U 1miomaab chepsl.

TpeGoBanus K YPOBHIO NOATOTOBKH 00y4Yaomuxcsi (KOMIETEHIIUN).

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTH, OMPEACTSATh METOJbI M CIOCOOBI
BBITIOJTHEHMSI MPO(ECCHOHANBHBIX 33/1a4, OIICHUBATh () (PEKTHBHOCTH U Ka4€CTBO.

OK 3. Pemats mpoOGiemMbl, OLIEHHBATh PUCKH U MPUHUMATh PEUICHHS B HECTaHIAPTHBIX
CUTYalUsX.

OK 4. OcymecTBIATh IMOWUCK, aHAIW3 € OIEHKY HWH(OpManuu, HEOOXOAMMOM IS
MIOCTAHOBKM M peIIeHUsS MPOPECCHOHAIBHBIX 3adad, NPO(GEeCCHOHATLHOTO M JIMYHOCTHOTO
pa3BUTHSL.

OK 6. Pabotats B kKoJuteKTHBE, () (HEKTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJICTBOM.

OK 8. CamocTOSTENILHO ONpenesaTh 3a1a9d MPO(hEeCCUOHATBLHOTO W TUYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS caMo00pa30BaHUEM, OCO3HAHHO TNIAHMPOBATH MOBHIIICHHE KBATHU(HKAIIHH.

OK 11. Ucnonp30BaTh B HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTU IMYHOCTHBIC, MCTAIIPCAMCTHLIC,
MNPEAMCETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM O6pa3OBaTeJ'ILHOI71 IMporpaMmabl o61uer0 O6paBOBaHI/I${
B HpO(l)CCCHOHaHbHOfI ACATCIIBbHOCTH.

OK 12. Hcnonb3oBaTh B NMpoGeCCHOHAIBLHOU NESTEIbHOCTH YMEHHS W 3HAHUS YYEOHBIX
JUCIUTUIMH W TPOQWIBHBIX  y4eOHBIX  JAMCHHUILIMH  (DeaepaqbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIAPTa CPEIHEr0 00IIero 00pa3oBaHUs.

[IK 1.3. OcBauBath COJIbHBIN, aHCAMOJIEBBINA, OPKECTPOBBIN UCIIOTHUTEIBCKUN perepTyap B
COOTBETCTBUU C MPOTPAMMHBIMU TPEOOBAHUSIMHU.

IIK 1.4. BBINOJHATE TEOPETUYECKUH M HUCIHOJHUTEIBCKMA aHAJIN3 MY3bIKaJIbHOIO
NPOM3BEACHUS, TNPUMEHATh 0a30Bble  TEOpPETUYECKHE 3HaHMA B  IIpoliecce  IOHMCKa
MHTEPIPETATOPCKUX PELLIEHUM.

I[IK 2.8. Bnamerp KynbTypoH YCTHOM M NHCbMEHHOH peud, NpodeccuoHaIbHON
TEPMUHOJIOTUEN.

[IporpamMma pa3BUTHSI YHUBEPCAIbHBIX YU€OHBIX A€HCTBUN
(mporpamma opMupoBaHUs 001IEYICOHBIX YMEHHI 1 HABBIKOB)

(1)0pMI/IpOBaHI/I€ JINYHOCTHBIX IICHHOCTHO-CMBICJIIOBBIX OPHUCHTHUPOB 158 YCTaHOBOK,
JIMYHOCTHBIX, PCryJIATUBHBIX, IMO3HABATCIIBHBIX, KOMMYHUKATHBHBIX, YHHBCPCAJIBbHBIX y‘IC6HBIX
JEeHCTBHIL;

(dbopMupOBaHHE OMbBITA MEPEHOCA U MPUMEHEHHS YHUBEPCATbHBIX YUeOHBIX JCWCTBUU B
JKU3HEHHBIX CUTYAIUSIX JJI PelieHus 3a7a4 OOIIeKyIbTypHOTO, TMYHOCTHOTO M MMO3HABATEIHHOTO
pa3BUTHs 00yUaIOIIErocs;

NoBbIIIEHHE I(PPEKTUBHOCTH YCBOEHHUS OOYYalOIIMMHUCSA 3HAHUM M y4yeOHBIX JeMCTBUIA,
dbopMUpOBaHUS KOMIIETEHIIMM W KOMIIETEHTHOCTEH B TPEIMETHBIX o001acTax, ydeOHO-
HCCJIEIOBATEIbCKOM U MPOEKTHOM JESITEIbHOCTH;



OBJIQJICHUE TMPUEMaMH YYEOHOTO0 COTPYIHHYECTBA M COLMAIBLHOTO B3aUMOJCUCTBHUS CO
CBEPCTHUKAMH, CTAPIIUMHU IIKOJFHUKAMHU U B3POCIBIMUA B COBMECTHON yUeOHO-HUCCIIEeI0BATEIbCKON
Y IIPOEKTHOM JIESITENBbHOCTH;

dbopMUpOBaHHEe ¥ pPa3BUTHE KOMIIETEHIIMH OOYdYaIOIMIUXCS B OOJACTH HUCIOJIB30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha YPOBHE OOIIEro MOJB30BaHUs, BKIIOYAs
BJaJieHHe HWH(OPMALMOHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMU, TIOMCKOM, IOCTPOEGHUEM U
nepenavueld uvHopmanuy, Mpe3eHTAlMel BBIIOJHEHHBIX pPa0OT, OCHOBaMHU HWH(GOPMaLMOHHON
0e30MacHOCTH,  yMEHHEM  O€30MacHOTO  HCIOJb30BaHHUS  CPEACTB  MH(GOPMALMOHHO-
KOMMYHUKAITMOHHBIX TexHosorui (manee - MKT) m uHPOpMaMOHHO-TEIIEKOMMYHHUKAITMOHHOM
cetu «Mutepuer» (nanee — cetb MHTEpHET).

[TporpamMmsbl OTENBHBIX Y4EOHBIX PEAMETOB, KYpCOB HAIlPaBJICHbI HA:

OCBOCHHE 00YUYAIOMIMMUCS B XOZ€ U3YUECHHUSI YUCOHBIX MTPEIMETOB YMEHUH, CIIeU(PHUECKUX
JUTSL KXKJIOM MpeIMeTHOM 001acTH;

OCBOCHHC BHIOB HACATCIBHOCTU II0 TIOJYYCHHUIO HOBOI'O 3HAHUS B pPaMKax y‘Ie6HI>IX
npeaMcETOB, €ro Hp606p830BaHI/IIO U IIPUMCHCHHIO B y‘IC6HLIX, y‘le6H0-Hp0€KTHHX 1 colHaJbHO-
IMPOCKTHBIX CUTYyAIIUAX

(dbopMUpOBaHHE HAYYHOTO THUIA MBIIUICHUS, HAayYHBIX MPEJICTaBICHUNA O KIFOUEBBIX
TEOPUAX, TUIIAX U BUAAX OTHOLICHHI;

OBJIaICHHUEC Hﬁy‘lHOfI TepMHHOHOFHGfI, KJIIFOYCBLIMU IMOHATHAMU, MCTOAAMU U ITPUCMAMH.



YyeoHo-TeMaTHYEeCKH MJIAH.

Ne Tema Kon-Bo
n/n 4acoB
1 Tpuronomerpuueckue GyHKIUU 14
2 [Ipon3BonHas u ee IpUMEHEHNE 12
3 [TepBooOpasHast 1 uHTErpa 8
4 [TokazarenbHas u torapudpmMuieckue GyHKIUN GYHKIUU 12
5 Hapanneanocﬁ, HPSMBIX U IJIOCKOCTEN 6
6 [lepneHUKYISAPHOCTD NPSAMBIX U INIOCKOCTEN 4
7 BekTopsl B mpocTpaHcTBE 4
8 MHoOrorpaHHuKu 1 UX 00bEMBbI 3
9 [{unuHap, KOHYC U IIap U UX 00BbEMBI 9

IInanupyembie pe3y/bTaThl.
[TporpaMma no3BoJII€T JOOMBATHCS CAEAYIOLIUX PE3YJIHTATOB OCBOEHMSI 00pa30BaTEIbHON
POrpaMMbl OCHOBHOT'O 00IIIET0 0Opa30BaHUS:

JIMYHOCTHBIC:

1) OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIUXCsl K

CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIMH K O0Y4EHHIO U IO3HAHUIO;

2) QopmMHpOBaHUS KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOIICHHH U COTPYIHHYECTBE CO

CBCpCTHUKAMHU, CTapmInMu u MJIaaIIuMH B O6p&30B8.TGHBHOI’I,

HCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUIAX JEATEIBHOCTH;

3) yMeHHs SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJHM B YCTHOW M MUCHbMEHHOW peuH,

MOHUMATh CMBICI IIOCTaBJICHHOM 3a/la4i, BBICTPAHUBATL APTYMCHTALUIO, IIPUBOIANUTDH

IIPUMEPHI U KOHTPIIPUMEDHI;

4) mnepBOHAYAIBLHOIO MPEJCTABJICHHS O MAaTeMaTHYECKOW HayKe Kak cdepe YeloBeYecKoil

NEeSATeTLHOCTH, 00 dTamax e€ pa3BUTHA, O €€ 3HAYMMOCTH ISl Pa3BUTHSI ITUBUIIU3AIINH,

OCO3HaHus BKJIaga OTCUCCTBCHHBIX yLIéHBIX B pa3BUTHUC MHpOBOﬁ HAayKH, IMaTpuoTuima,

yBakeHHs K OTe4yecTBy

5) KPUTHYHOCTHU MBIIIJICHUA, YMCHUA pacro3HaBaThb JJOT'MYCCKU HCKOPPEKTHBIC

BBICKAa3bIBaHHUA, OTJIIMYATh TUIIOTE3Y OT (baKTa;



6)

KpC€aTUBHOCTHU MBIINUICHUA, WHUIHUATHBBI, HAXOAYWBOCTHU, AKTUBHOCTHU IIPpU PCIICHHUNU

apudmeTHyecKuX 3a/1ay;

7) yMeHHs KOHTPOJHMPOBaTh TMPOIECC W  Pe3ylbTaT Y4eOHOW  MaTeMaTHYECKON
NesTeNbHOCTH;
8) dopmupoBaHUS CIIOCOOHOCTH K OMOLMOHAJIBHOMY BOCIPHUSATHIO MaTeMaTHYCCKHX
00BEKTOB, 3a/1a4, PELICHUH, PaCCyKICHHIA;
MeTanpeaMeTHbIe:
1) yMeHuss CaMOCTOSTENBHO ONpPEACTSITh eI CBOCTO OOYy4YCHHUS, CTaBUTh U

2)

3)
4)

5)

6)

7)

8)

9)

(bopmynupoBath Ut ceOsi HOBBIC 3a/1a4H B y4€0e, pa3BUBAaTh MOTHBBI U UHTEPECHI
CBOEH MO3HABATENIbHON JEATENbHOCTH;

CIOCOOHOCTH CaMOCTOSITEIbHO IUIAHUPOBATh AJIbTEPHATUBHBIE IYTH JOCTMOXKEHUS Lielel,
OCO3HAHHO BBIOMpATh HamOojee dS(PPEKTUBHBIC CIOCOOBI pENICHHS YYCOHBIX U
[I03HABaTEJIbHBIX 33]1a4;

YMEHUS OCYLIECTBIATh KOHTPOJIb 0 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;
CIOCOOHOCTH a/IEKBAaTHO OLIEHUBATh NPABUIBHOCTh WM OIIMOOYHOCTH BBIITOJIHEHHS
yueOHOl 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pelieHus;

YMEHHsI yCTAaHaBIMBaThb IPUUYMHHO-CIEACTBEHHBIE CBSI3H; CTPOMUTH JIOTUYECKUE
paccyKIeHMs, YMO3aKJIIO4YeHUs (MHAYKTHBHBIE, JAEAYKTUBHBIE W 10 aHAJOTMM) U
BBIBO/IBI;

YMEHHSI CO371aBaTh, IPUMEHSTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA,
MOJIEJIN ¥ CXEMBI JUIsl pellieHHs] yUeOHBIX U M03HaBaTeIbHbIX 3aj1ay;

pa3BUTHs CIIOCOOHOCTH OPraHU30BBIBATh y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO
NEeSTeNIbHOCTh C YYUTEJIEM U CBEPCTHUKAMM: ONPEIENIATh LENH, pacpeleisaTh pyHKIUN
U pOJIM YYaCTHHUKOB, B3aUMO/IEHCTBOBATh U HAXOAUTh OOIIME CIOcOOBI pabOThI; YMEHUS
paboTaTh B IpyIe: HAXOAUTh OO0Iee pelleHHe M pa3pemaTb KOH(IMKTH Ha OCHOBE
COTJIACOBAaHUS TMO3MLIMH M y4€Ta HHTEPEcOB; CIyllaTh MapTHEPA; (GOpPMyIUpPOBaTh,

apryMEHTHUPOBAaTh U OTCTaNBaTh CBOE MHEHME;

dbopmupoBaHus y4eOHOW M OOIIEMOJIL30BATEILCKON KOMIIETEHTHOCTH B 00JIaCTH
WCIIOb30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTU (UKT-
KOMIIETEHTHOCTEN );

MEePBOHAYAILHOTO TIPEACTABICHUS 00 HAEIX W O METoJaxX MaTeMaTHKH Kak o0

YHHUBEPCAJIbHOM A3BIKC HAYKHU U TCXHUKHU,



10) pa3BuTHs CIOCOOHOCTH BHIETh MAaTEMAaTHYECKYIO 3a/1ady B APYIHX IUCIHUILIMHAX, B
OKpY>KarolleH KU3HH;

11) yMeHus HAaXOOUTh B PAa3IUYHBIX MCTOYHHKAX HHPOPMAILHIO, HEOOXOIUMYIO IS
pelleHrs MaTeMaTU4YecKuX mpodiieM, U TPEeACTaBlIATh €€ B TMOHATHON ¢dopme;
MPUHUMATH PEIICHHE B YCJIOBUAX HEMOJHOM M M30BITOUYHOM, TOUHON U BEPOSATHOCTHOMN
uH(pOpMAIHH;

12) yMeHuUs1 IOHUMATh W MCIOJIb30BaTh MAaTEMaTHYECKUE CPEJCTBA HATISAHOCTH (PUCYHKH,
YepTEeXH, CXEMbI U JIp.) AJI WUTIOCTPALIK, HHTEPIIPETAllUU, apTyMEHTAIUY;

13) yMeHHsT BBIIBUTATh THMIOTE3bl TPU PEUICHUH y4eOHBIX 3a7a4 M HOHHMAaHHSI
HEOO0XOIMMOCTH HX IMPOBEPKHU;

14) noHuMaHKWsI CYIIHOCTH aJrOPUTMHUCCKUX TPEANUCAHUNA W YMEHHUS JCHCTBOBATH B
COOTBETCTBHUH C MPEATIOKEHHBIM aITOPUTMOM;

15) yMeHHsT CaMOCTOSATEIbHO CTaBUTh IIE€JIHM, BBHIOMPAaTh W CO3[aBaTh AJITOPHUTMBI JIJISI
penieHust yueOHbIX MAaTEMAaTHUYECKUX MPOOIIeM;

16) criocoOHOCTH MJIAHUPOBATH M OCYIIECTBISTH JESITEIbHOCTh, HAIIPABICHHYIO HA PELICHUEC

3a/lavd UCCICA0OBATCIILCKOI'O XapaKTepa,

NpeaAMETHBIC:

1) oco3HaHHe 3HAYCHHSI MATEMATUKH JJIsl TOBCETHEBHOM KHU3HH YEIOBEKa;

2) mpeACTaBICHHS O MareMaTHYeCKOW Hayke Kak cdepe MareMaTHYeCKOH
NesTeIBbHOCTH, 00 JTamax e€ pa3BUTHA, O €€ 3HAUYUMOCTH Ui Pa3BUTHUS
IUBUIIN3AIAH;

3) ymeHmus paboTaTh C MATEMATHYECKUM TEKCTOM (CTPYKTYPHUPOBAHUE, U3BICUCHUE
HE00X01MMOW HH(POPMALIMH), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIN B YCTHOM
¥ IUCbMEHHOH peyuH, MPUMEHSSI MAaTEMaTHIECKYI0 TEPMHHOJIOTHIO M CHMBOJTHUKY,
UCTIOJIB30BATh PA3JIMUHBIC SI3IKK MAaTEMATUKHU (CIIOBECHBIN, CHMBOIMYECKHIH,
rpaduveckuit), pa3BUTH CIOCOOHOCTH OOOCHOBBIBATH CYX/IEHUS, IPOBOAUTH
KJ1acCU(UKALUIO;

4) BnazeHusi 0a30BbIM TOHATHUIHBIM aNllapaToOM: HMETh NPEJCTABICHUE O 4YHCIE,
IpoOu, MpOIEHTaX, 00 OCHOBHBIX T€OMETPUYECKUX OObEeKTax (TOukKa, MpsMmasd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPYXHOCTb, 11ap, chepa u
np.), GOopMHpPOBaHMSA TPEACTABICHUH O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTIX B

pEaATbHOM MHPE Y PA3IUYHBIX CIIOCO0aX UX U3YUCHUS;



5) mpakTHYeCKH 3HAYMMbIE MaTEMaTHYCCKUE YMEHHUS W HAaBBIKHM, UX MPUMEHCHHE K
pEIICHUI0 MAaTEMATHYECKIX U HEMAaTeMaTHIEeCKHX 3a1a4, IPE/IMOJIarafoIIne YMECHHUS:
BBHITIOJHATh BBIYUCIICHUS C HATYPAJTbHBIMH YHUCIIaMH, OOBIKHOBCHHBIMH W JIECSITUIHBIMHU
JIPOOSIMU MOJIOKUTEIBHBIMUA U OTPUIIATENIbHBIMU YUCIIaMU;
peliaTh TeKCTOBBIE 337]a4i apuPMETHUECKUM CIIOCOOOM U C MOMOIIBI0 YPaBHEHUH;
n300paxaTh GUTyphI HA TIIOCKOCTH;
UCIIOJIb30BaTh TEOMETPUUCCKUH «SI3BIK)» JIJISl OTMMCAHUS TIPEIMETOB OKPYKAIOIIETO MHUPA;
U3MEPSATH JJIUHBI OTPE3KOB, BEIMUUHBI YTJIOB, BHIYUCIATH TUIOMIAIU U 00bEMBI PUTYp
pacro3HaBaTh U U300pa)xkaTh paBHbIE U CUMMETPUYHbBIE (PUTYPBI;
MPOBOANWTH HECIOXKHBIC TPAKTHUYECKUE BBIYMCICHUS C TMPOICHTAMHU, HCIOIb30BaTh
MPUKUIKY U OIICHKY; BBITIOTHATH HEOOXOIUMBIC H3MEPCHUS;
UCIIONIb30BaTh OYKBEHHYIO CHMBOJIMKY JJsi 3alUCU OOIIMX YTBEpKIeHU#, Qopmy,
BBIPAXECHUM, YPABHEHU;
CTPOUTh HA KOOPIWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, OIPEACISATH
KOOPJMHATHI TOUYCK;
YUTaTh M HUCHOJb30BaTh MH(GOpPMAIMIO, MPEACTABICHHYIO B BHJE TaOJIHIIBI, AHATrPAMMBbI
(cronbuaroit uim KpyroBoi), B rpagueckom BUJE;

pemarh npocreiiine KOMOMHATOPHBIE 33/1a4U 1IEPEOOPOM BO3MOXKHBIX BAPUAHTOB.

KOMMYHUKATHBHbIE!
1) opraHU30BBIBATH M OCYIIECTBIIATH COTPYIHUYECTBO U KOOIEPALHIO C YUUTEIEM H
CBEpPCTHUKAMU;
2) ajeKBaTHO BOCIPUHHUMATH U MepeiaBaTh HHPOPMAIIHIO;
3) oToOpaxarh MPEAMETHOE COACPIKAHUE U YCIOBHS ICSITEILHOCTH B COOOIICHUSIX,

BaKHEUIITUMHU KOMIIOHEHTaMH KOTOPBIX SBJISAIOTCA TCKCTHI.



KanennapHo-teMaTnyeckoe nJiaHUPOBaHHeE.

O0111e€ KOJIMYECTBO YACOB -

Auredpa(2 yaca B Hefle/110)

46 yacoB

Ne Hara Tema ypoka IL1annpyeMsble pe3y/ibTaThl YA
ILnan dakr
1-2 IToBTOpEHME CBOMCTB 3HaTh: KaK BHIYMCIIATH 3HAYCHUS KommynuxkamueHusle: pa3BuBaTh YMEHUE
TPUTOHOMETPUIECKUX (HYHKIHH. CHUHYCa, KOCUHYCa, TAHI'€HCA U TOYHO U I'PAMOTHO BBIPaXKaTh CBOU MBICIIH.
3HaueHne QyHKIMIA HEKOTOPBIX KOTaHI'€HCa I'PaJyCHON U paluaHHOU Pecynamuensvie: KOppeKTUPOBAThH
yIJIOB MEpHI yria, UCIONb3Ys TaOIUYHbIE JIESTEIIBHOCTh: BHOCUTh U3MEHEHUS B
3Ha4yeHus1; GopMyIIbl IepeBojia IIPOLIECC C YYETOM BO3HUKIIMX TPYAHOCTEU
IpaJyCHOI Mephl B paIlaHHYIO MEPY U |1 OIIKMOOK, HaMe4aTh CIIOCOOBI UX
Ha000pOT. YCTpaHEHHS.
Ilo3nasamenvhple: OpUEHTUPOBATHCS HA
pa3zHooOpasue crocoOOB pelIeHUs 3a/1ad.
3-4 OcHOBHBIE 3HaTh OCHOBHBIE (JOPMYJIBI KommyHnuxkamugnusie: yripaBisiTb CBOUM
TPUTOHOMETPUYECKHUE TPUTOHOMETPHH. MOBEJICHUEM (KOHTPOJIb, CAMOKOPPEKLIS,

TOX/1ecTBA. DOPMYJIBI

MMPUBCACHUA

YMeThb: ynpouars BbIpaKEeHUS,
HCIIOJIb3YSl OCHOBHBIE
TPUTOHOMETPHUUECKHE TOKAECTBA U

(hopMyIIBI IPUBEICHUS.

OIIEHKA CBOETO JICUCTBHUS).
Pezynamuenovie: popMupoBaTh
CHOCOOHOCTH K MOOMIM3AIIMU CHIT U
SHEPTHH, K BOJIEBOMY YCHIIUIO B

IIPEOIOJICHUU TIPEIISTCTBUM.




Ilo3nagamenvhbie: NPOU3BOIBHO U
OCO3HAHHO BJIAJIETh OOIIUM IIPUEMOM

pPEIICHUS 3ada4.

5-6 DopMyIIbl CII0KEHUS, ABOMHOTO
yria. @opMyJibl CyMMBI U
pazHocTi. POpMyIIbI
MOJIOBUHHOTO apryMeHTa

7-8 BeInonHeHne ynpaxHEHUM.

O6o06maromnuii ypok. 3auer

3HaTh QopMyIly cHHYCa, KOCHHYCa
CYMMBI yTJIOB; (POPMYJIBI TBOMHOTO yria
CHHYCa, KOCHHYCa U TaHTeHca, (hopmyiry
CHHYCa, KOCHHYCA Pa3HOCTH JBYX YTJIOB;
(dbopMyiTy TAHT'€HCA M KOTAHT€HCA CYMMBI
Y Pa3HOCTH JIBYX YTJIOB

YMmeTh: npeoOpa3oBbIBATH MPOCTEHIIIIE

BbLIPpAXXCHMUA,

KommynukamugeHbvie: pa3BUBaTh yMEHUE
TOYHO U I'PAMOTHO BBIPAaXKaTh CBOU MBICIIH.
Pecynamuensvie: KOppeKTUPOBATDH
JIESATEIIBHOCTh: BHOCUTh U3MEHEHUS B
IIPOLIECC C YYETOM BO3HUKUIMX TPYAHOCTEU
¥ OIMOOK, HaMeuyaTh CIIOCOOBI UX
yCTpaHEHHUS.

Ilo3naeamenvhple: OpUEHTUPOBATHCS HA

pa3zHooOpasue crocoOOB pelIeHUs 3a/1ad.

KommynukamueHnule: OpraHU30BbIBATh U
TUTAHUPOBATh YI€OHOE COTPYIHUIECTBO C
YUUTEIEeM U CBEPCTHUKAMH.
Pecynamugnvie: COCTaBIATH IIAH
MOCJIEOBATEIHLHOCTH JIEHCTBUM,
($bopMHUPOBATH CIIOCOOHOCTH K BOJICBOMY
YCHIIMIO B MIPEOIOJICHUU MPETSTCTBUH.
Ilo3nasamenvHple: COTIOCTABISTH
XapaKTEPUCTUKUA OOBEKTOB 10 OJHOMY
WJIM HECKOJIBKUM IpU3HAKaM, BBISBIISTh

CXOJACTBA U pa3jInvunsa 0OBEKTOB.




9-10 I'pacduky TPUTOHOMETPUIECKHX 3HATh TPUTOHOMETPUUYECKYIO QYHKINIO |KomMMyHuKamueHnbvie: ynpaBisiTh CBOUM
byHKIMH. ApKCUHYC, apKKOCHHYC,  |y= SINX, €€ CBOWCTBA U MOCTPOCHHE [IOBE/IEHNEM (KOHTPOJIb, CAMOKOPPEKLIUS,
apKTaHI'€HC M apKKOTAaHT€HC yIila rpaduKa; TPUrOHOMETPUUECKYIO OLIEHKA CBOET0 JICHCTBHS).

(GYHKILHIO y=COSX, €€ CBOMCTBA U Pecynamuenvie: ¢popmupoBatrhb
mocTpoeHue rpaduka. CIIOCOOHOCTH K MOOMIIH3AINH CHJT 1
3HaTh onpe/elieHrne apKCUHYCa, SHEPIruH, K BOJIEBOMY YCUJIUIO B
apKKOCHHYCa M apKTaHI'€HCa IIPEOJOICHUH NTPEMSATCTBUM.
Ilo3nasamenvhule: NPOU3BOJILHO U
OCO3HAHHO BJIAJIETh OOIIUM [TPUEMOM
pelieHus 3a1ad.
11-12 Pemienyie TpUroHOMeTpUYECKUX YMeTnb: pemiats npocreiiye ypaBHeHus |Kommynukamuensle: pa3BuBaTb yMEHHUE
ypaBHeHHid. Pemienue npocreiimmx | COSt = a, Sint = a, tg t=a u ctg t= a. TOYHO ¥ I'PAMOTHO BBIPA)KaTh CBOU MBICIIH.
TPUTOHOMETPUUYECKUX ypaBHEHUN Pecynamuensvie: KOppeKTUPOBATDH
JIeSITEIbHOCTh: BHOCUTh U3MEHEHUS B
IIPOLIECC C YYETOM BO3HUKIIMX TPYAHOCTEU
¥ OIUO0K, HAMEeYaTh CIIOCOOBI MX
yCTpaHEHHUSI.
Ilo3nasamenvnole: OpUeHTUPOBATHCS HA
pa3zHooOpa3ue crocoOOB pelIeHUs 3a/1ad.
13-14 Pemenne ypaBHeHui, YMern: pemars, npocTeimmne Kommynukamugnwle: yipaBisTh CBOUM

HpI/IBO)II/IMI)IX K KBa)IpaTHBIM.
OnHopoaHbIX ypaBHEeHHA. CHCTEM

YpaBHEHMH. 3aueT

TPUTOHOMETPHUUECKUE YPABHEHUS 110
dhopmynaMm; pemarh MpocTeHIIe

TPUTOHOMCTPHUYCCKHUEC HCPABCHCTBA C

MOBE/IeHHEM (KOHTPOJIb, CAMOKOPPEKIINS,
OIICHKA CBOETO JICHCTBHUS ).

Pezynamuenwvie: popMupoBaTh




MOMOIIBIO EAUMHUYHON OKPYKHOCTH.

CHOCOOHOCTh K MOOMITU3AIINH CHIT U
9HCPIHH, K BOJICBOMY YCUJINIO B
IPEOI0JICHUH IIPENATCTBUHA.
Ilo3nasamenvhbie: RPOU3BOIBHO U
OCO3HAHHO BJIAJIETh OOIIUM IIPUEMOM

peliCHus 3a1a4.

15-18 [Tpuparienue GyHKIMU U 3HaTh onpeeeHue NprupamieHus KommynuxamueHuwle: pa3BUBaTh YMEHUE
aprymenTsl. [lonsitue (GyHKIUY, IOHSATHE O IPONU3BOIHOMN TOYHO M TPAMOTHO BBIPaXKaTh CBOU MBICIIH.
pou3BoAHON. OCHOBHBIE GbyHKIIUY, PU3NICCKOM U Pecynamuensvie: KOppeKTUPOBATDH
(hopMyJIBI 17151 BHIYKACIICHUS T€OMETPUUYECKOM CMBICIIEC MIPOU3BOIHON |IESATEIHHOCTh: BHOCUTH H3MEHEHHUSI B
MPOU3BOAHOM. 3aueT YMeThb: onpeessaTh NpupamieHue MIPOLIECC C YYETOM BO3ZHUKIINX TPYAHOCTEH

(GYHKIIUY TpY IPUPAIIEHUU apTyMEHTa, |M OIIUOOK, HaMe4aTh CIOCOOBI UX

WCIIOB30BATh aJITOPUTM HaXOXKICHUSI  |yCTPAHEHUS.

MIPOU3BOTHOM MPOCTEUIINX (PYHKITHHA. Ilo3nasamensvhple: OpUEHTUPOBATHCS HA
pa3zHooOpasue crnocoOoB perieHus 3a1a4

19-21 [TpumeHeHne mporu3BOTHOM: 3uaTh: dopmynsl nupdepennpoBanus, |Kommynuxamuenule: Opranu30BbIBaTh U

YpaBHeHHE KacaTEIbHOM.
Brrancienue 3HaueHUH
MHOI'OUWIECHA, CTENIEHU, KOPHSI.
Haxoxnenne ckopocTr, YCKOPEHHS.

BrlinonHeHne ynpakHeHHi . 3a4eT

npaBwia Au¢hepeHInpOBaHUS.
YMeTb: HAXOANUTh IPOU3BOAHBIE CYMMBI,
Pa3HOCTH, ITPOU3BEIECHNUS, YACTHOTO;

IMPOU3BOJHBIC OCHOBHBIX 3JICMCHTAPHBIX

byHKIHIA.

IUTAHUPOBATh YIeOHOE COTPYIHUYICCTBO C
YUUTEIEeM U CBEPCTHUKAMH.
PezynamugHnble: COCTABIATH TUIaH
MOCJIEOBATEIHHOCTH JEHCTBUM,
($bopMHUPOBATH CIIOCOOHOCTH K BOJICBOMY

YCUJIMIO B MIPEOJOJICHUU NIPEMATCTBUM.




Ilo3nasamenvhule: CONOCTABIATh
XapaKTePUCTUKU OOBEKTOB 10
OJIHOMY WJIM HECKOJIbKUM
pU3HAKaM, BBIBIIATH CXOJCTBA U

paznuuusi 00bEKTOB.

22-24 HUccnenoBanne GyHKIMU U 3HaTh TpUroHoMeTpruecKkue PyHKIMH, |BOoCpHHUMATB TEKCT C y4€TOM
HIOCTPOEHHE IPaUKOB. UX CBOWCTBA M Ipa(MKH, NIOCTABJICHHOW Y4eOHOM 3a7a4n, HAXOIUTh
HauOomnbiiee 1 HauMeHsblIIee NEPUOAMYHOCTH, OCHOBHOM MEPUO/I. B TeKCTE WH(POPMAIHIO, HEOOXOAUMYIO JIISI
3Ha4YeHHe (PYHKIIMHU Ha OTPE3Ke YMeTh: UCTIONB30BaTh POPMYITBI U pereHHs.
CBOWCTBA TPUTOHOMETPHUECKUX Pezynamuensle: 011eHUTH BECOMOCTb
byHKIMi NPUBOJMMBIX JIOKa3aTENLCTB U
pacCyKJICHHM.
Ilo3nasamensHble: 8HIBIATH
0COOEHHOCTH (KauecTBa,
NPU3HAKH) pa3HBIX OOBEKTOB B
Ipoliecce UX pacCMaTpPUBAHUS.
25-26 3ajaun Ha MAKCUMYM ¥l MUHIIMYM. | YMeTh: HCCIIEIOBATh Kommynuxamugnpie: ynpapisTe CBOUM

3auyer

B IIPOCTEHIINX clTydasx QYHKIIMU Ha

MOHOTOHHOCTb, HAXOJUTb HanOOJbIINE U

HaUMEHBIINE 3HAYeHUs QYHKIUI

MOBE/IeHHEM (KOHTPOJIb, CAMOKOPPEKIIUS,
OIICHKA CBOETO JCHCTBHS).
Pecynamuenwvie: popMupoBaTh
CHOCOOHOCTH K MOOMIM3AIIMU CUIT U
SHEPTUH, K BOJICBOMY YCHUJIHIO B

IIPEOIOJICHUU TIPEIISTCTBUM.




Ilo3nagamenvhbie: NPOU3BOIBHO U
OCO3HAHHO BJIAJIETh OOIIUM IIPUEMOM

pPEIICHUS 3ada4.

27-28 [TepBooOpa3zHast GyHKIHSL. 3HaTh: onpeaeneHue nepBoodpasHont;  |Kommynukamuenwle: Opranu3oBbIBaTh U
Caoiicta. Tabnmma TIOHATHUE UHMESPUPOBaHUe, TAOTUILY IUIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C
1epBooOpa3Hoil, mpaBuiIa (bopMy U HaX 0K ICHHS YUUTEJIEM U CBEPCTHUKAMH.

HAXO0XKJICHUS MepBOOOPA3HbIX; IPaBUiIa OThICKaHUs  |Pecynamugnsble: COCTABIATH IUIAH

MepBOOOPA3HBIX. MOCIIE0BATEIHHOCTH ACUCTBUM,

YMeTh: HaX0IUTh TEpBOOOPa3HBIE (dbopMHpPOBaTh CIIOCOOHOCTH K BOJIEBOMY

M3BECTHBIX (DYHKITHIA. YCUJIMIO B NIPEOJI0JIEHUU HPENATCTBUH.
Ilo3naseamenvhple: CONOCTABIAThH
XapaKTEepUCTUKH O0BEKTOB IO OJHOMY MU
HECKOJIbKUM MpPU3HAKaM, BBISBISATh
CXOJICTBA U pa3Nuyusi 0OBEKTOB.

29-30 Wnrerpai. [nomans KpuBoIMHENHOM |3HATD: TOHATHS KPUBOIUHEUHAS KommynukamugHbvle: pa3BUBaTh YMEHUE

Tparennn

mpaneyus, onpeoeseHHblll

uHmezpa,; TPOUCXOKICHHUE CIIOBA
uHmezpa, TEOMETPUUECKUN 1
(bu3MUECKU CMBICT OMIPEIEICHHOTO
uHTerpana; Gopmymbl A BEIYACICHHS
IJTONIAAN KPUBOJIMHEHHON TpamneLny;
(hbU3MIECKOI MacChI; IepeMeIeHHUs

TOYKH.

TOYHO M TPAMOTHO BBIPaXKaTh CBOU MBICITH.
Pezcynamuenvie: KOPpEKTHPOBATH
JIESITENILHOCTD: BHOCUTh N3MEHEHUS B
MIPOLIECC C YY€TOM BO3HHKIIIHMX TPYAHOCTEH
M OIIMOOK, HAMEYATh CIIOCOOBI UX
yCTpaHEHHUS.

Ilo3nasamenvHble: OPUCHTUPOBATHCS Ha

pa3zHoo0pasue crocoOOB peICHUs 3a/1a4.




YMeTh NpUMEHSTH peoOpa3oBaHHBIC
(hopMyIIBI IIOIATN KPUBOIUHEHHON
Tpaneuuu; GU3nIecKoi Macchl;

NEpEMEIICHUA TOYKHU IIPpHU PEIICHUU

3aja4.
31-32 BrimonHenne ynpakxHEeHHIH. 3HaTh: TCOPETUUECCKUI MaTepHall, KommynukamueHuvle: ynpaBiisiTh CBOUM
O600marommii ypok. 3auet W3YYECHHBIN Ha MPEAbIAYIINX YPOKaXx. MoBeJIcHHEM (KOHTPOJIb, CAMOKOPPEKITHS,
YMeTh: IPUMEHSATH NOTy4YEHHbIS OIICHKA CBOETO JICHCTBHS ).
3HAHUS, YMCHUS U HABBIKU HA MPAKTUKE. |Pecynamuensble: popMUpOBaTH
CIIOCOOHOCTH K MOOWIM3AIINN CHII U
SHEPTHUH, K BOJIEBOMY YCUITUIO B
MPEOJOTICHUH MPEMATCTBHIA.
Ilo3nasamenvmvle: NPON3BOJIHHO U
OCO3HAHHO BJIAJIETh OOIIMM MPUEMOM
pelieHus 3a1ad.
33-34 Kopens n-oit crenenu. Ero cBoiictBa. |3HaTh: cBOIiCTBa KOpHSL N-if crenenyu; |KommyHnukamueHble: OpTaHU30BBIBATH U

HpparioHabHble ypaBHEHMSL.
Cucrembl ypaBHeHUI. CBOMCTBO
CTEIIEHU C PALMOHATILHBIM
nokasaresem. Beimnonnenue

yIIpaKHEHUH. 3a4eT

cBojicTBa QyHKIMK y="\X, CIIOCOOHI
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKaliuX paauKaibl.

YMerhb: BBIUUCIATh KOPEHD n-i
CTENECHH U3 NEHCTBUTEIHLHOIO YMCIA;
pelINTh ypaBHEHHUS BHAA X = a, CTPOHTh

rpadukn dyrkimE y="VX, pemars ¢ ux

TJIAHUPOBATh YIEOHOE COTPYIHUYECTBO C
YYHUTEJIEM U CBEPCTHUKAMHU.
Pezynamuenwle: COCTaBIATH IIAH
MOCJIEOBATEIbHOCTH JCHCTBUM,
($bopMHUPOBATH CIIOCOOHOCTH K BOJICBOMY
YCUJIMIO B MIPEOJOJICHUU TIPENATCTBUM.

Ilo3nasamenvHule: COIOCTABIATh




IIOMOILIbIO YPABHEHUS U CUCTEMBI
yYpaBHEHHIA, BBIITOTHATH IPE0Opa3oBaHus
BBIPAKEHUH, COAEPIKAIUX PaJUKaIIbI,
CTEIECHH C PALIMOHAJIBHBIM

[I0Ka3aTelIeM, pelaTb MppalloOHaIbHbIC

YpaBHCHU:, HCPABCHCTBA U UX CUCTCMbI

XapaKTePUCTHKU OOBEKTOB MO OJHOMY HITU
HECKOJIBKUM IIPU3HAKAM, BBISBIIATH

CXOACTBA U pa3/INvdnAa 00BEKTOB.

35-37 IokazarenpHas pyHKIMS: 3HaTh: ONpeneNeHNUs CTENEHHU C KommynuxamueHuwle: pa3BUBaTh YMEHUE
rpaduyeckoe pereHue UppaloHaIbHBIM II0Ka3aTeleM, TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH.
ypaBHeHuil. [lokazarenbHbie MOKa3aTeIbHON (PYHKIINY; Pecynamuensvie: KOppeKTUPOBATDH
YPaBHEHHUS: @) IO CBOWCTBY HOKa3aTesbHble PYHKIMU BUa y =2" M y |IeATEIbHOCTh: BHOCUTh H3MEHEHHS B
CTENeHHU, 0) NPUBOAUMBIX K = (1/2)" ux cBoiictBa u rpaduKy; IPOLIECC C YUETOM BO3ZHHUKIIUX TPYAHOCTEH
KBaJIpaTHBIM, B) BEIHECEHHE OCHOBHBIE TEOPEMBI 110 TEME YPOKa; U oIMOOK, HamMeuyaTh COCOObI X
00I11er0 MHOXKHTEJNS 3a CKOOKY YMernb: cTpouth rpaduxu yCTpaHEHHUS.

MOKa3aTeIbHBIX (PYHKINN Ilo3nasamensvhple: OpUEHTUPOBATHCS HA
pa3zHoo0pasue crocoOOB pelIeHUs 3a/1ad.

38-40 IToka3arenbHbIE HEPABEHCTBA. 3HaTh: IOHATHE NIOKA3aTEIIbHBIC Kommynukamugenwle: yipaBisTh CBOUM

Cucrembl ypaBHEHMH . 3a4eT

HCEPaBCHCTBA, TCOPEMY O IMOKA3aTCIIBHBIX
HCpaBCHCTBAaX.
YMerh: peuiaTh MOKa3aTCIbHBIC

HCEpaBCHCTBA.

MOBe/IeHHEM (KOHTPOJIb, CAMOKOPPEKIIUS,
OIICHKA CBOETO JCHCTBHUS).
Pecynamuenwvie: popMupoBaTh
CHOCOOHOCTh K MOOMITM3AIMH CHIT U
OHEPIHH, K BOJICBOMY YCUIIHIO B
IPEOI0JICHUH MPEMATCTBUH.

Ilo3nasamenvHole: RPOU3BOJIBHO U




OCO3HAHHO BJIAJIETh OOIIUM IIPUEMOM

pelicHus 3a1a4.

41 Onpenenenue norapudma. CBoiicTBa (3HATH: olpeaeseHue Jorapudma KommyHnuxamuenuvie: OpranHn30BbIBaTh U
MOJIOKUTETILHOTO YKciia; (OpMYIIbI, [UTAHUPOBATh Y4eOHOE COTPYIHUYECTBO C
CIIEYIOILME U3 ONPEEIICHUSI. YUHUTEJIEM U CBEPCTHUKAMMU.

.YMeTh BBIUUCIIATH JIOTapU(PMBIL;, peiiath |PezyiamusHnble: COCTABIATH TUIAH

MPOCTENIINE YPABHEHUS U HEPABEHCTBA C [[IOCJIEI0BATEILHOCTH IEUCTBUH,

norapudmamu (dbopMHUpPOBATH CITIOCOOHOCTH K BOJIEBOMY
YCUJIMIO B NIPEOJOJICHUU MIPENATCTBUM.
Ilo3nasamenvhule: CONOCTABIATh
XapaKTePUCTUKU OOBEKTOB MO OJHOMY MU
HECKOJIbKUM IPHU3HAKaM, BBISBIISITh
CXOJICTBA U pa3uyusi 00BEKTOB.

42-44 Onpenenenue 3nartb: QyHKIUA ¥ =log,X, ee cBoicTBA U |Kommynukamuensle: pa3BuBaTh yMCHHE
norapuMUUecKoit rpaduk. TOYHO U TPAMOTHO BBIPA’KaTh CBOU MBICIIH.
byHKIHH. YMeTh: cTpouth rpaduxu Pezynamuenule: KOPPEKTUPOBATD
Jlorapudmmueckue sorapu(MudecKux QyHKIUN; TPUMEHSATH |IeATeIbHOCTh: BHOCUTh U3MECHEHUS B

YpaBHEHUS: a) TIO

OTIpeNIeNICHUIO 0) 1o

(hyHKIIMOHATBEHO-TpaQUIECKUI METOT

MIPU PELICHNUH JIOTapU(PMUIECKUX

MPOLIECC C YYETOM BO3HHUKIINX TPYAHOCTEH

M OLIMOOK, HAMEYATh CIIOCOOBI UX




CBOICTBY B) IPUBOJMMbIEC

K KBaJApaTHbBIM

YpaBHEHUH U HEPABEHCTB.

yCTpaHEHHUS.
IlosnagamenvHbie: OPUEHTHPOBATHCS HA

pa3zHooOpasue croco0oB pelIeHus 3a/1ad.

45-46

CucreMbl ypaBHEHUH U HEPABEHCTB.

3auer

3HaTh: TEOPETUUYECKUN MaTepuall,
M3YYEHHBIN Ha NPEbIIYIIUX YPOKax.

YMerh: IPUMEHSATH I10Jy4YEHHBIE

3HAHUA, YMCHUS U HABBIKH HaA IMPAKTHUKE.

KommynuxamueHsle: OpraHU30BbIBATH U
IUIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C
YUHUTEJIEM U CBEPCTHUKAMMU.
Pezynamuenble: COCTABIATH TUIaH
MOCIIE0BATEIHHOCTH ACUCTBUM,
($hopMHUpPOBATH CIOCOOHOCTH K BOJICBOMY
YCUJIMIO B MIPEOJOJICHUU MIPEMATCTBUM.
Ilo3nasamenvhbie: COTIOCTABISTD
XapaKTePUCTUKU OOBHEKTOB 10 OJTHOMY HIIU
HECKOJIbKUM TIPU3HAKaM, BBISBIISITh

CXOJICTBA U pa3iuyusi 00BEKTOB.

ITo utany

KOJIJ1I€ 17Ka

Hrorosas KOHTPOJIbHAA pa60Ta

3HaTB: TEOPETUUECKUI MaTepuall,
M3YyYEHHBIN Ha IPEJbIAYIINX YPOKaX.

YMerh: IPUMEHSTH OJTyYEHHBIE

3HaHUA, YMCHUS U HABBIKW HA ITPAKTHUKE.

Kommynukamuenple: ynpaBisiTb CBOUM
MoBe/IeHHEM (KOHTPOIb, CAMOKOPPEKIINS,
OIIEHKA CBOETO JCHCTBHUS).
Pezynamuegnovie: hopMupoBaTh
CIIOCOOHOCTH K MOOMJIM3AIIMHU CUJI U
SHEPTUH, K BOJIEBOMY YCHIIUIO B
MPEOJOJICHUU PENMATCTBUM.
Ilo3naseamenvHole: NPON3BOJIBHO U

OCO3HAHHO BJIaACTh O6H_II/IM MpueMom




pelicHus 3a1a4.

I'eomeTpusi (2 4. B Hexes110)

O0uIee KOJIHYECTBO 4acoB - 26 yaca

Jlara

Inan

dakr

Tema ypoka

IInanupyemsle pe3yJibTaThl

YA

1-2

AKCHOMBI CTEPEOMETPUHU U UX MPOCTEHIIINe

CJIICOCTBUS.

3auéT no Teopun

3HaTh: OCHOBHBIE TIOHATHUS
CTEepEOMETPHH.

YMeTh: pacrio3HaBaTh Ha
YepTekKax U MOJETIAX

MIPOCTPAHCTBEHHBIE (POPMBI

Kommynukamuensle: Bocripu
HUMAaTh TEKCT C y4ETOM
NOCTaBJIEHHON yueOHOH
3a/1a4M, HaXOJUTh B TEKCTE
uH}opmaIro, He0OXO UMY
JUISL PELIeHHUS.
Pezynamuenvle: ONEHUTH
BECOMOCTh IIPUBOJUMBIX
JI0Ka3aTeNIbCTB U
paccyXIeHH.
Ilo3nasamenvhoie: BbISBISTD
0COOEHHOCTH (Ka4yecTBa,
MIPU3HAKH) Pa3HbIX 0OBEKTOB B

Mpoliecce UX pacCMaTpUBaHUS.




3-4 [TapannenpsHOCTh NPSIMBIX U IJIOCKOCTEN. 3HaTh: onpeaeIeHue Kommynuxamuenwvie: Bocupu
Pemenue 3anay. 3auér no reopun napajiesIbHbIX IPSIMBIX B HUMAaTh TEKCT C yYETOM
MIPOCTPAHCTBE. MOCTaBJICHHOW y4eOHOMH
YMeTh: aHaIM3UpOBAaTh B 3a/1a4M, HaXOJUThb B TEKCTE
MPOCTEHNIINX CITydasx UHPOPMALINIO, HEOOXOUMYIO
B3aMMHOE PaCIOJIOKEHNE JUISL pEILIEHUSI.
IPSIMBIX B IPOCTPAHCTBE, Pecynamuenwvie: COCTaBIATh
VICIIOJIB3YSl OIIPENIETICHHE IUIaH MOCJIE0BATEIbHOCTU
[apajuIeJIbHBIX IPSIMBIX neiictBui, popMHUpOBaTH
CIIOCOOHOCTH K BOJIEBOMY
YCHUJIMIO B IIPEOJOJIEHUHN
IPENATCTBUMN.
Ilo3nasamenvnuie: yMeTH
BBIJIETISTH CYIIECTBEHHYIO
UH(pOpPMaIUIO U3 TEKCTOB
pa3HBIX BUJOB.
5-6 Pemenne 3anau 3HaTh: IPU3HAK Ma- Kommynuxamuenusie: Bocripu

PaUIETBHOCTH NIPSIMON U

TIIIOCKOCTH.

YMeTs: MMPUMCHATDH IPHU3HAK

IIpH 10Ka3aTCIbCTBC

MapAIJIETLHOCTH MPSIMOM 1

IIIIOCKOCTH

HUMAaTh TEKCT C YUETOM
MOCTaBJIEHHON y4eOHOH
3a/1a4M, HaXOJUTh B TEKCTE
nH(popmaino, HeoOX0TUMYIO
JUIs PELIEHNUS.

Pezynamuensvie: 0OHapy uUBaT




b ¥ (OopMynUpOBaTh yUEOHYIO
npo0ieMy, COCTaBIATh TUIaH
BBITIOJTHEHUS paOOTHI.
Ilo3nasamenshsle: cpaBHUBAT
b PA3JINYHBIC OOBEKTHI:
BBIJICJISATH M3 MHOXKECTBA OJINH
WJIN HECKOJIBKO OOBbEKTOB,

HMEIOIIUX 00IIHe CBOMCTBA.

7-10

[IeprieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN

3auér o Teopuu. Pemenue 3aqa4.

3HaTh: onpeaeIeHue
NEPHEHANKYJISIPHBIX MPSIMBIX,
TEOpEMY O HapaJlIeIbHBIX
NPSIMBIX, TEPHIEHANKYISPHBIX
K TPETbeH MPSMOMH; ompe-
JIeTIEHHUE MPSIMOM, Tep-
NEHAUKYIISIPHOH K IUIOC-
KOCTH, ¥ CBOMCTBA NPSIMBIX,
TePIEHIUKYISIPHBIX K
IIJIOCKOCTH.

YMeTh: pacnio3HaBaTh Ha
MOJIENSAX NEPIEHANKYIISIPHbBIE
MpsiMbI€ B IPOCTPAHCTBE;
WCIIOJIb30BATH IPU PELICHUH

CTEPEOMETPUUYECKUX 3a/1a4

Kommynukamuenwvie: Bocupu
HUMAaTh TEKCT C y4ETOM
MOCTaBIEHHON yueOHOMI
3a/1a4M, HaXOJUTh B TEKCTE
uH(popmaIno, HeOOXOTUMYIO
JUISL pEeIIEHUsI.
Pecynamuenwvie: cOCTaBIATh
IUIaH MOCJIE0BATEIbHOCTU
neiictBuil, popmupoBaTh
CIIOCOOHOCTH K BOJIEBOMY
YCHJIMIO B IIPEOJOJIEHUH
IIPENSATCTBUMN.
Ilo3nasamenvnvie: ymeTb
BBIJICTIATH CYIIECTBEHHYIO

UH(POPMALIUIO U3 TEKCTOB




teopemy [ludaropa

Pa3HbIX BUOOB.

11-14 JlexapToBbI KOOPAMHATEI U BEKTOPHI B 3HatTh: onpenenenne Bekropa | Kommynukamuenule: Bocupu
IPOCTPaHCTBE B IIPOCTPAHCTBE, €r0 JAJIUHbI. | HUMATh TEKCT C Y4ETOM
3a4€T no Teopuu. Penienue 3agay. VYMeTh: Ha MOZIENH I1a- MOCTABJICHHOW y4eOHOMI
paienenumnesa HaxXoAuTh 3a/1a4M, HaXOJUTh B TEKCTE
COHAIIpaBJICHHBIE, UHPOPMALINIO, HEOOXOTUMYIO
IPOTHUBOIOIO0KHO JUISL PEeLIeHHUS.
HarpaBJIeHHbIE, paBHbIE Pecynamuenvie: OCHUTH
BEKTOPbI BECOMOCTb IIPUBOJUMBIX
JI0Ka3aTeNIbCTB U
pacCyXJIEeHUM.
Ilo3nasamenvhbie: BbISABISTH
0COOEHHOCTH (KauecTBa,
IIPU3HAKHN) pa3HbIX OOBEKTOB B
IIPOLIECCE UX PACCMATPUBAHHUSA.
15-17 Muororpanauku. IInomans nosepxHocred 1 | MiMeTs npeacraBieHue o Kommynuxamuenwie: Bocripu

00BEM.

3a4€t no teopun. Pemenue 3agay.

MHOTI'OTpaHHUKE. 3HATh:
3JIEMEHThl MHOTOI'paHHUKA!
BEpIIUHBI, pedpa, rpaHu
YMeTh: CTPOUTH CEYEHUS
MIPU3MBI, TUPAMHU/IBI
IJIOCKOCTBIO0, MapaJlIeIbHON

T'paHH, HAXOAUTH 3JICMCHTBI

HHUMATb TCKCT C y4ETOM
MOCTaBJIEHHOMN y4eOHOM
3a7a4M, HAXOJUTh B TEKCTE
UHpOPMaLNIO, HEOOXOTUMYIO
JUTSL PEIICHHS.
Pezynamuensvie: 0OHapyKUBaT

b ¥ popMyTUpOBaTh yUECOHYIO




IIPaBUIILHOM N-yTOJIBHOMN
nupaMuisl (4 = 3, 4);
HaXOJUTh IJIOLIA/[b OOKOBOM
IIOBEPXHOCTU ITUPAMUJBL,
IIPU3Mbl, OCHOBAaHUS
KOTOPBIX - paBHOOEPEHHBIH
WIH IIPSIMOYTOJIBHBIN Tpe-

YIr'OJIbHUK

npo0JeMy, COCTaBIATh TUIaH
BBITIOJTHEHUS PA0OTHI.
Iloznasamenshule: CpaBHUBAT
b pa3IMYHbIe OOBEKTHI:
BBIJICTISITH M3 MHOYKECTBA OJIUH
WJIM HECKOJIIBLKO 0OBEKTOB,

HMEIOIIUX 00IIHe CBONUCTBA.

18-26

Tena Bpamenus. [lmomane noBepxHocTen u
00BEM.

3auér o Teopuu. Pemenue 3anau.

3Hath: onpeneneHue chepsl U
1iapa, CBOMCTBO KacaTeJIbHOM
K cepe, 94TO co00i
MPEJCTABISET PACCTOSIHUAE OT
1eHTpa cepsl 10 MIOCKOCTH
cedeHus, GopMyITy MIIOIIATU
cdepsl.

YMeTh: onpenenaTh
B3aMMHOE PACIIOJIOKECHHE
cdep U TI0CKOCTH,
COCTaBJISTh YpaBHEHHE
chepsl Mo KOOpAUHATAM
TOYEK; peIIaTh TUIIOBbIE

3ala4u 110 TEMC, IPUMCHATH

Kommynuxamuenwvie: Bocupu
HUMATh TEKCT C Y4ETOM
NOCTaBJIEHHON yueOHOH
3a/1a4M, HaXOJUTh B TEKCTE
uH}opmaIno, HEOOXOTUMYIO
JUISL PEeLIeHHUSs.
Pecynamuenwvie: cOCTaBIATh
IIJIaH MOCJIE0BATEIbHOCTH
neiictBuil, popmupoBaTh
CMOCOOHOCTh K BOJIEBOMY
YCHJIMIO B IIPEOJOJIEHUH
MPENSTCTBUM.
Ilo3nasamenvnuvie: ymeThb

BBIACIIATh CYIICCTBCHHYIO




dhopMyITy mpu penieHun
3aj1a4 Ha HaX0XKJICHUE

TI0MAU ChEpHI.

UH(POPMALIUIO U3 TEKCTOB

Pa3HbIX BUOOB.

ITo
TUTaHY
KOJUIE

Ka

3auéT no 6uneram NPakTUYECKON YyacTu

Kypca

YMeTs pemarh

TUIIOBBIE 33]]a4M 110 TEME,
MCITI0JIH30BATh MOJTYYCHHBIC
3HAHUSA JUISI UCCIIeI0BAaHUS
HECJIOXKHBIX MPAKTUYECKUX

CUTYalH.

KommyHnukamuenuie: Bocupu
HUMATh TEKCT C Y4€TOM
MOCTaBJICHHOU y4eOHOU
3aJ1a4ui, HAXOJJUTh B TCKCTE
uH(pOpMaInIO, HEOOXOIUMYIO
JUTSL PEUICHUS.
Pecynamuenovie: ONCHUTH
BECOMOCTb IIPUBOIUMBIX
JI0Ka3aTeNbCTB U
pacCyKJIeHUM.
Ilo3nasamenshoie: BHISBIATD
0COOCHHOCTH (KauecTBa,
NPU3HAKH) Pa3HBIX OOBEKTOB B

MPOIIECCe UX pacCMaTPUBAHUSI.




MarepuajibHO-TeXHHYeCKOe o0ecreyeHue.

VY4eOHO-METOINYECKUI KOMIUIEKT, UCIIOJIB3YEMBIN I peanu3aunu paboueil IporpaMmsl
(medatHble U3JIAHUA):

1. [IpumepHas nmporpamMma o MaTeMaTHKe JUIsi OCHOBHOM mikojsl — M.: [Ipocsemenue, 2024,

2. Mepsnsik A.I'. Anre6pa u Hayana ananuza. 10-11 kin.: B qByx yactax. YueOHUK a7
ydamuxcs 001meoopa3oBaTeNbHBIX yupexaenuii. — M.: [IpocBemenue, 2024

3. I'eomerpus: Yueb. nis 10 — 11 k1. obmieobpazosar. yupexaenuit / A.I'.Mepansak. — M.:
ITpoceemenue, 2022

4, T'eomerpus: Yueb. nist 7 — 11 k1. obmeodpaszoBat. yupexaenuii / [Toropenos — M.:
[Tpoceemienue, 2022

Hudpossie pecypcs:
http://school-collection.edu.ru/
http://fcior.edu.ru/methods

http://www.school.mipt.ru/
https://teach-shzz.jimdo.com/

Eall A

ATTeCTaI_II/IH IIKOJIBHUKOB IIPOBOAUTCS C UCITOJIb30BAHUCM IICYATHBIX U3JaHUM:

1. Anekcanapoa JI.A. AnreOpa u Havana ananu3a. 10 k. CamocTosiTenbHbIC PaOOTHI:
VYueb. mocobue nist obmeodpaszosat. yupexaenuit / [log pen. A.I'. MopakoBuua. — M.:
Muemosnna, 2024

2. Anekcannposa JI.A. Anrebpa u Hauana aHanu3a. 11 k. CamocrosTenbHble paboThl: Yueo.
nocobwue st 061meodpazonat. yupexaenuit / [lox pen. A.I'. MopakoBuya. — M.: Muemo3uHa,
2024

3.MopakoBud A.I'. Anre6pa u Hayana aHanu3a. 10 - 11 xi.: KonTposnbHbie paboThl 11
obmreoOpasosar. yupexxaenuii / A.I'. Mopakosuua, E.E. Tynpunnckas — M.: MHeMo3uHa,
2024

4.EpmoBa A.IL., 'ono6opoasko B.B. CamocTosiTenbHbIE U KOHTPOJIbHBIE Pa0OTHI IO
reomerpun st 10 kiracca. — M.: Mnekca, 2022

5.Epmoa A.I1., T'ono6opoasko B.B. CamocTosiTenbHbIe U KOHTPOJIbHBIE PA0OTHI 1O
reomerpun it 11 kimacca. — M.: Unekca, 2022


http://school-collection.edu.ru/
http://fcior.edu.ru/methods
http://www.school.mipt.ru/
https://teach-shzz.jimdo.com/
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