MpunnoxxeHne Ne 7.k OOM OO0
MAQY «COLL Ne 32»

MyHuIMIaIbHOEe AaBTOHOMHOE 0011[e00pa30BaTeIbHOe YUPeXKIeHHe
«CpenHsist ob6meobpa3oBareibHast mKoaa Ne 32»

CoracoBaHo YTBepxzeHo

Ha KadeJpe ecTeCTBEHHOHayUHBIX Ha METOZMUeCKOM COBeTe
JUACLIUIUIMH MAQOY «COHI Ne 32»
MAOQOY «COII Ne 32» [TpoTtokoa Ne 1 ot 11.09.2020

ITpotokon Ne 1 ot 28.08.2020

Pabouast mporpamMma
I10 MaTeMaTHUKe
Ha 2020 — 2021 yueOHBII rof
(10 A knacc, 4 yaca B HeJleJT0)
Ha 2021-2022 yueOHBIM Tof
(11 A, 6 yacoB B Hejje/i0)

CocTaBuresu:

JlapuHa MprHa AHaTO/ibeBHa, BbICIIas KaTeropus

'O KpacHOTYpbUHCK
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ITosscHuTeMbHAA 3armcKa

Pabouast mporpamMma o marematuke st 10 - 11 kmacca pa3paboTaHa ¥ cocTaB/ieHa B
COOTBETCTBUM C (pefiepajibHbIM KOMITIOHEHTOM TOCY/JapCTBEHHOI'O CTaHJapTa HauyaabHOTrOo
o0111ero, 0CHOBHOT'0 00111ero v cpefHero (ToJ/iHOro) o01iiero obpa3oBaHus HA OCHOBaHUHU:

- Ilpuka3z MuHuctepcTBa obpa3oBaHus M HayKu P® Ne 413 ot 17 mas 2012 roga «0O6
YTBEP)KJ€HUU U BBeJIEHUH B ZIelCTBHE (hefiepaibHOTO rOCYIapCTBEHHOT0 00pa30oBaTe/TbHOTO
CTaHZapTa CpeiHero ooIero o6pa3oBaHuUsI»;

- Ilpuka3 Mwuno6pa3oBanuss Poccun Ne 1645 ot 29 mekabpsi 2014 roga «O
BHECEHWM W3MeHeHUN B TIpuKa3 MwuHHCTepcTBa 00pa3oBaHUSI U HayKu Poccuiickoi
deneparyu ot 17 mas 2012 1. Ne 413 «O6 yTBepkaeHUM (hejepasbHOr0 TOCYJapCTBEHHOTO
obpa3oBaTe/IbHOTO CTaHAApPTa CpeAHero (ITOHOro) 001Iero oOpa3oBaHus»;

- Tlpuka3 MwunHo6pa3oBanus Poccun ot 31 gekabpst 2015r. Ne 1578 «O BHeceHUM
n3MeHeHHl B (efepasbHBIA  TOCYAAPCTBEHHBIM 0Opa3oBaTe/bHbIN CTaHAApPT CpeJHero
obmero obpa3oBaHus, YTBEPXKIEHHBIM TprMKa3oM MuHuCTepcTBa 00pa3oBaHUs M HayKH
Poccuiickon ®@epepaiuu oT 17 mast 2012r. Ne 413;

- [Tpuka3z MwuHoOpHayku Poccun ot 29 wutonsi 2017r. Ne 613 «O BHeceHUM
U3MeHeHHd B  (e/lepalbHbIi  TOCYZAPCTBEHHBIM CTaHAApT o0mero obpa3oBaHMS,
yTBEep)KIEeHHbIN MMPHKa3oM MHHHCTePCTBa 00pa3oBaHusI M HayKu Poccuiickoit demeparyu
o117 mast 2012r. Ne 413»;

- ®enepanbHbi 3aK0H PD ot 29 mekabpst 2012 r Ne 273-®3 «O6 obpa3oBaHud B
Poccurickoun ®Pefepaium»;

- denepanbHbIM TlepeuyeHb yueOHMKOB, PeKOMEH/OBAaHHBIX ([JOMYII|eHHbIX)
MuHucTepCcTBOM 00pa3oBaHusi M Hayku P® K wucrmosb3oBaHHi0o B 00Opa3oBaTebHOM
Tipoiiecce B 0011ie00pa3oBaTeIbHBIX ITKO/IAX;

- TIucemo MunuctepctBa obpa3oBanust PO Ne 08-1786 ot 28.10.2015;

- ITucemo MunucTepcTBa o6pa3oBanus CBepzyioBckoit o6mactu Ne 02-01-81/ 2081
ot 15.03.2016 «O BHeceHuM U3MeHeHuUH B MprKa3bl MuHoOpHayku Poccuu, yTBepKaaroLye
dI'OC HOO, ©I'0C OO0 u @I'0C COO»;

- VI3meHeHust B 6a3ucHbIM yueOHBIN TIaH 00111e00pa3oBaTebHBIX yupexkaeHu PO,
yTBep>KJeHHbIe rpuka3oM MuHobOpa3oBanust Poccuu ot 3 utonsi 2011 roga Ne1994;

- TlpumepHbie IPOrpaMMBI 10 YUeOHBIM IpeaMeTaM;

-  IlpumepHas ocHoBHasi oOpa3oBaTesbHas TpOrpaMMa OCHOBHOTO O0OILero
obpa3oBaHus 0100peHa pelleHHeM (¢enepaabHOT0 yueOHO-MeTOIUUeCKOro 00beIMHEHUS T10
ob1eMy o6pa3oBaHuio (1poTokos ot 28 uroHs 2016 r. Ne 2/16-3);

- JlokasibHble  aKTbl ~ OpraHW3al[dd, OCYIIeCTB/sOIIe 00Opa3oBaTe/bHYHO
J1esITe/TbHOCTb:

- OcHoBHasi 0Opa3oBaTe/ibHasi MporpaMMa OCHOBHOTO 0011iero o6pasoBanuss MAOY
«COII Ne 32x»;

- Tlonoyxenue o paboueii TporpaMmme yueOHOTO MpeaMeTa;

- JlokanbHbIM akT Ne 63 ot 30.10.2018 r. MAOY «COII Ne32» «O AuCTaHIMOHHOM
O6yIJEHI/II/I»;

- [IpoTokona kadeapsl ectecTBeHHOHAYUHBIX AUCHUTIIMH MAQOY «COILI Ne 32»
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Ne 1 ot 30.08.2021 0 paccMOTpeHHMH U COT/IaCOBaHWHM paboueli IpOrpaMMBbl;
- IIpuka3 gupekrtopa MAOY «COIII Ne 32» O6 yTBep)KAeHHH pabourx MPOrpaMm

yueOHBIX MPeZIMETOB, KypCOB,;

OO011iee KomMueCTBO YPOKOB B Heflero coctabyisieT B 10 kmacce (4 yaca, B 11 kacce 6
4acoB.

CpoK peanuv3alyu rporpamMmmel: 2 roja.

Pabouas riporpamMa pa3paboTaHa Ha OCHOBe:
- TpUMepHON TIporpamMmbl 00Ileo0pa3oBaTebHBIX yupeXxaeHui. AnreOpa ¥ Hauaja
MaTematuyeckoro anammsa 10-11 xkn./ CocraButens: T. A. bypmuctpoBa - M.:
[Ipocseienue, 2018;
- MPUMEepHOM TporpaMMbl 00111e00pa3oBaTe/bHbIX yupexkaeHuid. ['eometpust 10-11 Kmacchl.
Cocrasutesns T. A. bBypmucrtposa - M.: IIpocserjenuve, 2018;
- (emepanbHOro 6a3suCHOro TiaHa AJisi 00pa3oBaTe/bHBIX yupexaeHuit P®, peanusyromux
nporpamMmbl  o61riero obpasoBanus. (ITpukaz MO P® ot 09. 03. 2004r Ne1312) (c
V3MeHeHUsIMU B peflakiuu rprkasa ot 20.08. 2008 Ne 241).

[71s peav3aliiy IPOrPaMMHOTO COZiepKaHUsT UCTIONb3yeTC s CeIyIoIe yueOHUKU:

1. Konsirun HO. M. u ap. Anrebpa ¥ Havajia aHa/iv3a : YueOHWK A 10 Ko
ob1rieobpa3oBarenbHBIX yupexkaeHuii/ M.: TIpocsetrienue, 2014.
2. Konssrun FO. M u gp. Anrebpa ¥ Hadasa aHamu3a : YueOHuK amsg 11 Ko

ob1rieoOpa3oBarebHBIX yupexaeHuid/ M.: TIpocserrienue, 2014.
3. AranacsH JI.C., Byry3oB B.®., Kagomues C.b. wu gp. I'eometpus, 10-11:
YuebHuK 151 06111e00pa3oBaTe/ibHBIX yupexkaeHnit/ — M.: ITpocseirierne, 2014,2019.

IlnanvpyemMeie pe3y/bTaThl
V3ydyeHre MaTeMaTHKHY B CpefiHel IIIKOJie laeT BO3MOXKHOCThL 00yUaroIUMCs TOCTHYb
C/IeIVIOLUX Pe3y/IbTaTOB Pa3BUTHS:
B JIWYHOCTHOM HAIPAB/IEHHH

. cOpMHPOBAHHOCTh ~ LIEJIOCTHOTO ~ MHMPOBO33p€HMS,  COOTBETCTBYIOLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U 00I[eCTBEHHOM NPaKTUKW;
J yMeHUe SICHO, TOYHO, TPAMOTHO H3J/1araTb CBOU MbIC/IM B YCTHOW U TTMCbMEHHOM

peur, MOHMMAaThb CMBIC/ TMOCTaBAEHHOW 3aJjauM, BbICTpaWBaTh apryMeHTal[i0, MPUBOJUTh
TIpUMepbl U KOHTPIPUMEpHI;

o KPDUTUYHOCTh MBIIILJIEHUSI, YMeHHe paclio3HaBaTh JIOTMYeCKH HEeKOPPEeKTHbIe
BbICKa3bIBaHUsl, OT/INYATh TUMOTE3Y OT (PaKTa;

o rpe/icTaB/ieHMe O MaTeMaTUueCKold Hayke Kak cdepe 4YesoBeueCcKou
JlessTeTbHOCTH, 00 3Tarax ee pa3BUTHS, O ee 3HAUMMOCTH /ISl pa3BUTHS [[UBU/THU3ALIUY;

o KpeaTHBHOCTb MBIIIJIEHUS, WHUWI[MAaTHBA, HAXOAUHWBOCTb, AKTHBHOCTb TIPU
pelleHn MaTeMaTUueCKuX 3a/1au;

o yMeHHe KOHTDPOJIMPOBAaTh TIPOI[eCC W pe3y/ibTaT y4yeOHOM MaTeMaTHueCKOoi
JlesITeIbHOCTH;

. CTIOCOOHOCTh K 3SMOILMOHA/JILHOMY BOCTIDUSITUIO MaTeMaTHYeCKUX OOBbEKTOB,

3a/lau, pelleHui, pacCy>K1eHuH;
B METarpeJMeTHOM HAIlPAB/IEHUM.
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o npe/JicTaB/ieHust 00 WiesiX U 0 MeToJjaX MaTeMaTUKU KaK YHUBEPCaTbHOM sI3bIKe
HayKy Y TeXHUKH, CPeJICTBe MO/ eIUPOBaHUs IBJIeHUU U MPOLIeCCOB;

o yMeHue BU/IeTb MaTeMaTHUeCKyto 3alauy B KOHTEKCTe IMPo0IeMHOM CUTyal[uu B
[APYTUX JUCLIMITIMHAX, B OKPY>KaroLLlel )KU3HY;

J yMeHHe HaXxO/IUTh B pa3/MUHbIX UCTOYHUKAX MH(POpMaLHI0, He0OXOAUMYIO [i/Is
pellieHUss MaTeMaTHyeCKUX MpobseM, TIpeACTaB/siTh ee B TIOHATHOW (opMe, MPUHUMATh
pellieHNe B YC/IOBUSIX HETIOJTHOW U U30BITOUHOM, TOUYHOM U BePOSITHOCTHOM UH(OPMaLny;

o yMeHHe TOHMMaTb U WCI0/b30BaThb MaTeMaThUueCKue CpefCTBa HarysJHOCTH
(rpadviky, auarpamMmbl, TaOMWLIBI, CXeMbl W [p.) [/ WIUTHOCTpAlMM, WHTEepIIpeTaluu,
apryMeHTaL1y;

eyMeHHe BbIBUraTb TUMOTe3bl TIpU pelleHMd yueOHbIX 3ajiau, [MOHWMAaTh
He0O6X0/IMMOCTb X TIPOBEPKUY;

o yMeHUe TIDUMEHSTb WHAYKTHBHbIe W JeJyKTUBHbIE CMOCOOBI pacCyKIeHWi,
BU/IETh PAa3/IMUHbIe CTPATErWU PeLLeHUs 3a/1ay;
o MOHMMaHUe CYIIHOCTH aJICOPUTMUYECKUX MPeANUCaHul U yMeHUe [1eMCTBOBaTh

B COOTBETCTBUH C TPE/I0KEHHBIM a/lrOPUTMOM;
eyMeHHEe CaMOCTOSITeJIbHO CTaBUTH 1[I, BbIOMpATh M CO3[aBaTh aarOPUTMBI /IS
perieHus yueOHbIX MaTeMaTHUeCKHUX Mpo0sieM;

o yMeHUe I[UJIaHMPOBaTb W OCYIIECTB/STh [esTe/TbHOCTh, HalpaBIeHHYIHO Ha
pelleHHe 3a/a4 UCC/Iel0BaTe/IbCKOr0 XapakTepa;
o cchOpMHPOBAHHOCTL y4eOHOM U OOIIernob30BaTe/IbCKOH KOMITETEHTHOCTA B

o0/1acTH KCI0/1b30BaHMsl MHGOPMALMOHHO-KOMMYHUKALIMOHHBIX TeXHOJIOTHH;

B MIPEJMETHOM HaIpAaB/JIeHHH Ha 0230BOM ypPOBHe:

- c(hOpMHUPOBAHHOCTH TIpe/ICTaB/IeHUM O MaTeMaTHKe KaK 4YaCTM MUPOBOU KY/bTYPbl U
O MeCTe MaTeMaTHKU B COBDEMEHHOM I[MBW/M3alluM, O Ccrocobax oOrnvcaHusi Ha
MaTeMaThYeCKOM $I3bIKe SIBJIEHUM pPealbHOrO MUPa;

- C)OpMHUPOBAHHOCTh MpEJCTaB/J€eHUA O MaTeMaTUYeCKUX TIOHATUSIX KakK O
BO)KHEUIIIMX MaTeMaTUYeCKUX MOJessiX, MO3BOJISIONIMX OINUChIBaTb M H3yuyaThb pasHbie
TpoliecCbl U sIBJIEHUS; TIOHMMaHWe BO3MOXXHOCTU aKCUOMAaTUUYeCKOro TOCTPOeHUsI
MaTeMaTU4YeCKUX TeOPUM;

- B/aJleHMe MeTOJAaMM [l0Ka3aTe/lbCTB M aJrOPUTMOB pellleHUs; yMeHHe UX
TIPUMEHSITh, TIPOBOJUTH J0Ka3aTe/bHbIe PacCYy>KAeHUs B XO/ie pellieHus 3a/1ay;

- BJ/IaJleHHe CTaHJapPTHbIMU MPUEMaMU pellleHus] PAliMOHAIbHBIX U UPPALjMOHA/IBHBIX,
TOKa3aTe/bHbIX, CTeleHHbIX, TPUTOHOMETPUUECKUX YpaBHEHUM U HePaBeHCTB, UX CHUCTEeM;
WCTIO/TIb30BaHHe TOTOBBIX KOMITbIOTEPHBIX IpOTpaMM, B TOM 4YHC/e [Jis TIOMCKa IyTH
pellieHus: U WITFOCTPAlK pellleHrsl ypaBHeHUH U HepaBeHCTB;

- chopMHUPOBaHHOCThL TIpPe/ICTaB/ieHU 00 OCHOBHBIX TIOHATHSIX, WUJledX U MeToZax
MaTeMaTUueCcKOro aHa/13a;

- B/ajleHWe OCHOBHBIMH TIOHSATHUSIMA O TIJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, HX OCHOBHBbIX CBOWMCTBaX; C(OPMUPOBAHHOCTh YMEHMsI
pacro3HaBaThb Ha uepTeXxaX, MOZeNsIX W B peaJlbHOM MHpe TeoMeTpuueckre (QUrypsbi;
TIpUMeHeHre U3yUeHHbIX CBOMCTB reomMeTpuueckux ¢uryp v Gopmya [js pelieHus
reoMeTpUYeCKUX 3aJau U 3a/iau C TIPAKTUYECKHUM COZlepKaHHeM;
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- chOpMHUPOBAHHOCThL TIpeJCTaB/AeHU O TIpolleccaXx U SIBJIEHUSX, HMEOIIUX
BEPOSITHOCTHBIN XapakTep, O CTAaTUCTHUUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpe, 00
OCHOBHBIX TOHSITUSIX 3/IeMeHTapHOW TeOPUH BePOSITHOCTEM; YMeHU HaXOJUTh U OlleHUBaTh
BEPOSITHOCTHU HACTYTI/IEHUs] COOBITHM B TIPOCTEMINNX MPAKTHUECKUX CUTYAI[UsX U OCHOBHbBIE
XapaKTePUCTUKYU CTy4YaliHbIX BEeJIMUMH;

- B/aJleHWe HaBblKaMU MCIIOJb30BaHUSI TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM TpU
peleHnH 3a7iay;

B IPEJMETHOM HAIPAB/IEHHH Ha ITOBBIILIEHHOM YPOBHE:

- c(OpMUPOBAaHHOCTb TMpeJCTaB/leHuii 0 HeoOXOAUMOCTH [0Ka3aTeJbCTB TpHU
000CHOBaHMM MaTeMaTHYeCKUX YTBeP)KJeHWM W pOAM aKCUOMaTUKKM B TIPOBeJEeHUU
e IYKTUBHBIX PacCy K/|eHUH;

- c(OopMHUPOBaHHOCTh TMOHSTUMHOIO anmapara [0 OCHOBHBIM pasfesaM Kypca
MaTeMaTWKH; 3HaHWUM OCHOBHBIX TeopeM, (OpMy/J U yMeHUSI UX TPUMEHSITh; yMeHUs
J0Ka3bIBaTh T€OPEeMbI U HaXOJUTh HeCTaHZAPTHBIE CITIOCOOBI pellleHus 3a7ay;

- c(hOpMUPOBAaHHOCTL YMEHUM MOJIe/IMPOBaTh peasbHble CUTYallUU, UCCIe/l0BaTh
TIOCTPOEHHBIe MO/Ie/i, UHTepPIIPeTUPOBATh MOTyUeHHbIM pe3yJ/IbTar;

- c(hopMHPOBAaHHOCTL TIPe/CTaB/eHN 00 OCHOBHBIX TIOHSATHSX MaTeMaTUUYeCKOTO
aHa/M3a W WX CBOMCTBax, B/aJleHWe YMeHWeM XapaKTepr30BaThb MoBefleHUe (YHKIUH,
WCTI0/Tb30BaHKe TI0/TyYeHHbIX 3HAaHWUU /1S OTIMCAHUS U aHa/lK3a pealbHbIX 3aBUCUMOCTEl;

- BJ/IaJleHre YMeHUsIMA COCTaBJIeHUs] BePOSITHOCTHBIX MO/iesiel 10 yC/IOBHIO 3aflauud U
BBIUMC/IEHUS] BEPOSITHOCTH HACTYIIJIeHUsI COOLITHH, B TOM uMc/ie C TIpuMeHeHHeM (hopmys
KOMOWHATOPUKH M OCHOBHBIX TEODEM TEOPHH BEPOSTHOCTEM; WMCC/eI0BaHUS CITyYaMHBIX
BeJIMUMH 110 UX pacIipe/ie/IeHUIo.

Perynarusrsre Y Y/I

— CaMOCTOAITe/IbHO  OOHApYkHBATH W (OPMY/MpPOBaTh yueOHYIO mMpobOsiemMy,
oTipefiesisATh 1ie/ib yueOHOMU ZiesTe/IbHOCTH, BEIOWPAaTh TeMy IPOeKTa;

- BBIJBUTATb BepCHU pellieHus TTpo0ieMbl, 0CO3HaBaTh (M UHTEPIPeTHUPOBATh B C/Iydae
HeoOX0UMOCTH) KOHEUHBbIM pe3y/bTaT, BbIOMpATh CpeJCTBA /[AOCTWDKEHHS I[ed U3
Tipe/IJIOKeHHBIX, a TKXKe UCKaTh UX CAMOCTOSITe/TbHO;

- COCTaB/MATh (MHAWBUAYa/JIbHO WIA B TpyNre) TIlaH pelleHus TpoOeMbl
(BBITIO/THEHUSI TIPOEKTa);

- pabortas 1o TiaHy, CBepsiTh CBOU JIeWCTBUS C LieJibl0 U, MPU HeoOXO0JUMOCTH,
WCTIPABJISATD OLLIMOKK CaMOCTOSITe/IbHO (B TOM UHMC/ie U KOPPeKTHPOBATh I/1aH),

- B [Majiore C y4dTe/eM COBepIIeHCTBOBaTh CAMOCTOSITeTbHO BbIpabOTaHHBIE
KPUTEPHUU OLIeHKUY;

- caMoCTosiITe/lbHO OOHapyXuBaThb U (OPMYIUpOBaTh MpobaemMy B KJaCcCHOW U
VHJWBU/Tya/IbHON yueOHOM /lesiTe/IbHOCTH;

- BBIJBUTATh BEPCUU pellleHus MpobeMbl, OCO3HAaBaTh KOHEUHBLIM pe3yJbTar,
BbIOMpATh CPeZICTBA [JOCTYKEHUS 1181 U3 TIPe/I/I0KeHHbIX W/ UX UCKaTh CAaMOCTOSITE/TbHO;

- COCTaB/ATL (MHAWBUAYA/JIbHO WIA B Tpymme) TIlaH pelleHus TpoOeMbl
(BBITIO/THEHMSI TIPOEKTA);

- TTIoA0MpaTh K KaXK[0M 1pobieMe (3a7aue) afieKBaTHYIO eii TeopeTUUeCKyro Mo/ieb;

- pabotasg TO TpeAJIOKeHHOMY W/IA CaMOCTOSITeJIbHO COCTaB/eHHOMY TIIaHY,
WCIO/b30BaTh Hapsy C OCHOBHBIMM U [IOTIOJIHATe/IbHbIE Cpe/CTBa (CrpaBouHast
JMTepaTypa, CJI0JKHbIEe TIPUOOPHI, KOMITLIOTED);
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- TIJIAaHMPOBATh CBOIO MH/VMBH/YaIbHYI0 00pa30BaTe/IbHYIO TPaeKTOPHIO;

- paboTaTh MO CaMOCTOSITeJIBHO COCTaB/IEHHOMY ILJIaHY, CBepSISiICb C HUM U C LieJbi0
JiesiTeJTbHOCTH, UCTIPaBJisist OLIMOKU, UCII0JIb3Ysi CaMOCTOSITe/TbHO MofoOpaHHbIe cpeficTBa (B
TOM umcse u VIHTepHeT);

- CBOOOJHO TOMBH30BaThCSl BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKHM M CaMOOL[eHKH,
WCXOZs U3 118/ M UMEOIIUXCSl KpUTepHEB, pa3/indasi pe3y/bTaT U CIIoCo0bI /1eHCTBU;

- B X0/le TIpe/iCTaB/IeHHsI TIPOeKTa [iaBaTh OL|eHKY ero pe3yJ/bTaTaMm;

- CaMOCTOsITe/IbHO OCO3HaBaTh MPUYMHBI CBOEr0 ycrexa WU HeycreXa U HaxoJuThb
crocoObl BbIX0/]a U3 CUTYaL[UU HeyCIiexa;

- YMeTb OLIeHWTb CTelleHb YCITeITHOCTH CBOel WHAWBUIYaJbHOM 00pa30oBaTe/bHOM
JesiITeIbHOCTY;

- JlaBaTb OIIeHKY CBOWM JIMUHOCTHBIM KauecTBaM W uepTaM XapakTepa («KaKOB si»),
oTipeiesisiTh HarpaB/eHWs] CBOETO0 pPa3BUTUS («KaKHUM sI XOUy CTaTh», «UTO MHe i 3TOTO
HaJl0 CZle/1aTh»).

CpescTBoM (POpMHPOBAHHSA PETYNATUBHBIX Y Y] Cly>KaT TeXHOMOTHs MPOoOIeMHOT0
Juajora Ha 9JTale M3ydyeHWs HOBOTO MaTepuaja M TeXHOJIOTHSI  OLleHWBaHUS
oOpa3oBaTe/ibHBIX [JOCTHXKeHHH (yueOHbIX yCIieXxoB).

ITlozraBareisteie Y Y/I:

- aHa/IM3UPOBaTh, CPAaBHMBATD, KJIaCCU(PUITMPOBATh U 0000111aTh (haKThI U SIBJIEHUS;

- OCYILeCTBASTh CpaBHeHWe, 0000IeHHe U KaacCU(PUKAIMIO, CaMOCTOSITEbHO
BbIOMpasi OCHOBaHUSI M KPUTEPUM [/l YKa3aHHBIX JIOTMUECKUX Orlepaljuii; CTPOUTH
K/1accuUKalyio MyTéM AUXO0TOMUUECKOTO JiefieHus1 (Ha OCHOBe OTPULaHHS );

- CTPOUTb JiOTWYeCKM O0OOCHOBAaHHOE pacCykJeHue, BKJOUarolllee YCTaHOBJ/IeHUE
TIPUYUHHO-C/IeICTBEHHBIX CBS3€H;

- CO3/]aBaTh MaTeMaTUyecKue MO/esy;

- COCTaBJIATb TE3UChI, pa3/vuHble BUJbI TIAHOB (MPOCTHIX, CJIOXKHBIX W T.IL.).
[Tpeobpa3oBbiBaTh MHMOPMALIMIO U3 OJHOTO BU/ja B Ipyroi (Tab/uily B TEKCT, AMarpaMmmy U

np.);

- BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(OPMALUY;

- YMeTb OMpe/ie/isiTh BO3MOKHbIE UCTOUHUKH HEOOXOAWMBIX CBe/leHUM, MPOM3BOAUTh
MOUCK UH(OPMAaLH, aHaIM3UPOBAaTh U OLeHUBATh €€ J0CTOBEPHOCTH;

- TIOHMMasi TIO3ULMI0 JPYroro 4esoBeKa, pa3/hyaTb B €er0 peYd WM CO3JaHHBIX UM
TEeKCTaX: MHeHHWe (TOUKYy 3peHHs), J0Ka3aTelbCTBO (apryMeHTbl), (akTbl; TUIOTE3bl,
aKCUOMBI, TeopuH. [lji1 3TOro CaMOCTOATE/IbHO MCII0/Ib30BaTh Pa3/MYHble BU/bI UYTEHUS
(u3yuarolriee, MPOCMOTPOBOE, 03HAKOMUTEJILHOE, TOUCKOBOE), TIPUEMBI C/TYLLIAHHS;

- CamMOMy CO03/[jaBaTb HCTOYHMKM MWH(OpPMALMM pasHOr0 TUMA W [/ PasHbIX
ayauTopui, coOmofaTh WH(POPMALIMOHHYIO TUTHeHy U TipaBWia WHGOPMAaLMOHHOM
0e3011acHOCTY;

- YMeTb WCIMO/b30BaTh KOMIIBIOTEDHble W KOMMYHHKALIMOHHblE TEXHOJIOTMU KakK
WHCTPYMEHT [ JOCTI)KeHUs CBOMX Iiesieli. YMeTb BbIOMpaTh ajleKBaTHble 3ajiaue
VMHCTPYMeHTa/IbHbIe NTPOrpaMMHO-arIapaTHble CpeJjCTBa U CePBUCHI.

CpejgcrBoM @OpMHPOBAaHHS TIO3HABaTeNbHBIX YY]I ciyaT y4yeOHBIM MaTepuan u
TIpe)k/ie BCero TMpOAYKTHUBHBbIE 3a/laHusi yueOHUKa, TO3BOJISIIOIIME TIPOABUTaThCS 10 BCEM
LIeCTH JINHUSAM Pa3BUTHSL.
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1. MWcnonp3oBaHve  MaTeMaTUUeCKWX  3HAaHWW [Jid  pelleHus  pa3/IUuHbIX
MaTeMaTUUYeCKUX 3a/lay U OLIeHKHU MOJTyYeHHbIX Pe3y/IbTaToB.

2. COBOKYITHOCTb YMEHMI 110 UCT0J/Ib30BaHUIO [J0Ka3aTe/TbHOM MaTeMaTUUeCKOW Peyun.

3. COBOKYITHOCTh yMeHMI 110 paboTe ¢ uHpopmaliyeii, B TOM YHC/Ie U C pPa3/TdUHbIMU
MaTeMaTUYeCKUMU TeKCTaMHU.

4. YMeHUsI UCIIO/b30BaTh MaTeMaTUYeCKHWe CpeACTBa /s U3y4YeHUs U OMUCAHUS
peasibHbIX NPOL[eCCOB U SIBJIEHUH.

5. He3aBUCHMOCTb YU KDUTUUHOCTH MBILLIIEHUS.

6. Bo/sl 1 HaCTOMUMBOCTH B [IOCTWD)KEHUH 11eJIH.

KommyHrikaTvBHBIe Y Y /]

- CaMOCTOSITe/IbHO OpPraHW30BbIBaTh yueOHOe B3aUMO/eNCTBUe B Tpyrire (OrpejessiTh
oO11ue 1ie/1, JOroBapyUBaThCs APYT C APYTOM U T.7.);

- OTCTauBasi CBOKO TOUKY 3peHUsl, TPUBO/IUTb apI'yMeHThI, MO/ITBepXKAasi uxX (hakTamuy;

- B IMCKYCCUU YMEeTh BbIZIBUHYTb KOHTPAPTYMEHTHI;

- YUWTBCSI KDUTUYHO OTHOCHUTBCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IPH3HABAaTh
OLIMOOYHOCTH CBOET0 MHEHHs (eC/id OHO TaKOBO) M KOPPEKTHUPOBATh €ro;

- TOHWMasl TO3WLMK0 APYroro, pas/ivyaTb B €ro peuu: MHeHue (TOUKY 3peHus),
[l0Ka3aTe/IbCTBO (aprymeHThl), haKThl; TUTIOTe3bl, aKCUOMbI, TEOPUH;

- YMETb B3IJISTHYTh Ha CUTYalMI0 C UTHOU TTO3ULMU U JOT0BApUBATHCS C JIFOJbMH WHBIX
TIO3ULIHM.

CpegcrBoM  ()OpMHpOBaHHS  KOMMYHUKATHUBHBIX Y'Y/l  cay)kaT  TeXHOJOTHs
ripobsieMHOro Auanora (TmoOyXAaromuii U MOABOAAIIMKN AWA/Or) U opraHu3alys paboThl B
MaJIbIX TpyIllaxX, a TakKe WCI0Jb30BaHUEe Ha YpOKax »3/IeMEHTOB TeXHOJIOTMHU
TPOAYKTUBHOI'O YTEHUSI.

OO01jast xapakTepucTHKa yuebHOoro rpeamera

[Tpu M3yueHHU Kypca MaTeMaTHMKU Ha 6a30BOM YpOBHe TIPOJO/DKAIOTCS U MOyYaroT
pa3BUTHE cCofiep)KaTe/ibHble JUHUHM: «Aurebpa», «/lemMMocTs umcen», «MHOTIOWIEHEL.
Anrebpanueckue ypaBHeHMs», «DyHKIUM», «YpaBHEHUs W HEPABEHCTBa», «['‘eoMeTpus
(crepeometpusi)», «3JneMeHTbl KOMOWHATODUKHM, TEOPHUM BEPOSITHOCTEHM, CTAaTHUCTUKA U
JOTUKW», BBOAUTCS uHUs «Havasma maremMaTnueckoro aHa/m3a». B paMkax yKa3aHHBIX
cojieprKaTesbHbIX TMHUM pellaroTcs CieAyrolie 3aiaun:

- cucTemMaTU3alUsi CBeJleHMM O uYMC/laX; W3yyeHWe HOBBIX BHUJOB UMCJIOBBIX
BbIp@&KeHU U (POpPMYJ; COBepIlIeHCTBOBaHME MPAKTUUECKHWX HAaBBIKOB U BLIUMCIUTETHLHOU
Ky/JbTypbl,  pacllilipeHWe W  COBepIleHCTBOBaHMe  ajareOpanueckoro  arrapara,
chOpMHPOBAHHOTO B OCHOBHOM IIIKOJIe, U €ro MpYMeHeHre K pellleHUI0 MaTeMaTU4ecKux U
HeMaTeMdTUYeCKHUX 3daY;

- pacuIMpeHue 1 cucTeMaTU3alus 00LMX CBefleHHl 0 (DYHKLMSX, TIOTO/IHeHKe Klacca
n3yuaembix (YHKIUM, WITIOCTPAaLUs IIMPOThl TpUMeHeHWsT (QYHKUWN [/ OMvcaHUus U
M3yueHUsi peasibHbIX 3aBUCUMOCTeW;

-pa3BUTHe TIPeJCTaB/IeHU O BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEDHOCTSIX B
OKpY>KaloIlleM MUpe, COBepIIIeHCTBOBaHHE WHTE/UIEKTya/lbHbIX U PeUeBbIX YMEHUH IyTeM
oborairieH’si MaTeMaTHIeCcKoro s13bIKa, PA3BUTHS JIOTUUECKOTO MbIIIIeHHS;

- 3HAKOMCTBO C OCHOBHBIMHU HZIeSIMM U MeTO/laM{ MaTeMaTUUeCKOTO aHa/I13a.

Lemu:
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V3yyeHre MaTeMaTHKWA B CTapIieid IIKOje Ha 0a30BOM YypOBHe HarpaB/ieHO Ha
JOCTIKEHHe CJIeYIOIUX 1e/lei:

. (dopMupoBaHUe TIPEJCTaBAEHUA O MaTeMaTUKe KaK YHUBEPCA/JIbHOM S3bIKe
HayKH, Cpe/ICTBe MO/Ie/TUPOBAHUS SIBJIEHUH U TIPOLIeCCOB, 00 UesiX U MeTO/[aX MaTeMaTHKY;
. pasBUTHE JIOTMUECKOTO MBIIIJIeHHs], TIPOCTPAHCTBEHHOTO BOOOpakeHMUs,

aJITOPUTMUYECKON KyJ/IbTYpbl, KPUTUYHOCTH MBIIIUIEHUS Ha YpOBHe, HEOOXOAWMOM [Jisi
oOyyeHMsT B BBICIIEM IIIKOJie TI0 COOTBETCTBYIOIeH CHeluaJbHOCTH, B Oyayireu
ripocheCCUOHA/ILHOU [1eTeIbHOCTY;

. OBJiafiecHe MaTeMaTU4eCKUMH 3HaHASAMH M YMEHHSAMM, HeoOXOAUMbIMH B
MOBCEJHEBHOM >XU3HH, [Jid W3yUeHHUs LIKOJbHBbIX eCTeCTBEHHOHAyUHbIX [JUCLMIUIMH Ha
6a30BOM ypOBHe, /Jis1 TIo/yueHUsi 0Opa3oBaHUs B 00/1acTsAX, He TpeOyroIMX yriay0eHHOM
MareMaTh4YeCcKOu MOAr0OTOBKY;

. BOCTIMTAaHAE CpE/ICTBAMM MaTeMaTUKU KY/IbTYpPbl JIAYHOCTU: OTHOIIEHUS K
MaTeMaTHKe KaK 4acTd oOIreuesioBeueCKON Ky/abTYPhl: 3HAKOMCTBO C HWCTOpPHEH pa3BUTHUS
MaTeMaTHKH, SBOJIIOL[Mel MaTeMaTUueCKuX Uiei, MOHWUMaHUsi 3HaUMMOCTH MaTeMaTUuKU [1Jisi
o0I11leCTBEHHOT 0 TIpOrpecca.

Copepxanue paboueii mporpaMmel

Ck/iafibIBaeTCsl U3 CJIeIVIOIIMX COZiep>KaTebHbIX KOMIIOHEHTOB: anrebpa, reoMeTpus,
Hayasia aHa/M3a, 371eMeHTbl KOMOMHATOPUKH, CTAaTUCTUKU U TeOPHH BepOSITHOCTel. B cBoei
COBOKYITHOCTA OHM OTpa)KalOT OoraThli OMBIT 00yuyeHUs] MaTeMaTHKe B Hallleli CTpaHe,
YUUTBIBAIOT COBpeMeHHbIe TeH/IeHI[MM 0TeUeCTBeHHOUM U 3apy0eKHOU IIKOJIbI U TI03BOJISIOT
peasii30BaTh TOCTaB/ieHHbIe Tepej IIKOJbHBIM 00pa3oBaHUeM LieJii Ha UH(OPMAaIMOHHO-
6MKOM M TIpaKTUYeCKW 3HAuMMOM Martepuaje. OTU COJep)KaTeslbHble KOMITOHEHTHI,
pa3BUBAasICh Ha MPOTSDKEHUM BCeX JieT 00yJeHus, eCTeCTBeHHbIM 00pa3oM TeperyieTatoTcs U
B3aMIMO/IEMCTBYIOT B yUeOHBIX Kypcax.

Anrebpa

IToBTOpEHuUe Kypca anrebpsl 7-9 Kiacc
OcHoBHaA rje/1b; (HOPMUPOBaHUE TMPeICTaB/IeHUI O [JeJIOCTHOCTH U HeMpepbIBHOCTH Kypca
«Anrebpa. 7-9 Knacchl»; OBIajeHue yMeHHeM 0000ITeHUs ¥ CUCTeMaTU3aluy 3HaHUH,
yUaIuxcsi 10 OCHOBHBIM TeMaM Kypca «Anredpa. 7-9 K/iacchl»; pa3BUTHe JIOTHUYECKOTO,
MaTeMaTUUeCKOT0 MbIIIIeHNsT ¥ UHTYUI[UH, TBOPUECKUX CTIOCOOHOCTeM B 06/1aCTH
MaTeMaThK1

HemumocTs uucen. [Torsitue o genumocty. 1eMMoCTb CyMMBI U IPOU3BEIEHNS.
Henenue c octatkom. [IpusHaku genumocTtr. CpaBHeHUs. PellleHre ypaBHeHHM B 1]e/bIX
yucax.

OcHoBHa#A 1je/1b; GOpMUpPOBaHye TIpe/ICTaBJIeHNU O JeIMMOCTH YUCJIa, YACTHOM OT
JleieHys1, B3aMMHO MPOCTBIX UMC/Iax, HauboJibieM o01ieM Aeu
Tesie, CBOMCTBAX [IeJIMMOCTU urcel, (hopMy/iax 1ieJIOUMCIeHHBIX pellleHH, 0 Yucax,
CPaBHUMBIX T10 MOJTYJIIO;

(dbopMHpOBaHHe yMeHU IPUMEHSTh NPU3HAKU [eIMMOCTH Ha 2, 10, 5, 4, 3, 9

B 33/lauax Ha /0Ka3aTe/IbCTBO, IPUMEHSATh OCHOBHbIE CBOMCTBA CPaBHEHUM;

OBJIa/leHHe yMeHHeM /I0Ka3biBaThb CBOMCTBA [IeTMMOCTU CyMMbI, pa3HOCTHU 1 TIPOU3BeeHus
yuceJsl, OCHOBHbIE CBOMCTBA CPaBHEHHUU,

Tpe/CTaB/IATh HaTypa/JbHOE UKCJIO CYMOU C/laraeMbIX BUJA dy * 10%;
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MHorouw/ieHsl. AnreGpanueckue ypaBHeHHs. MHOTou/ieHbl OT OHOTO . TIePEMEeHHOTO.
Cxema I'opHepa. Teopema Be3y. CrefcTtBusi u3 Teopembl be3y. PelrieHue anrebpanuecKux
ypaBHeHUi pa3/iokeHrueM Ha MHOXXUTe/id. CUMMeTprUuecKre MHOTouieHbl. bBuHOM
HrroToHa. CucTeMbl ypaBHEHU.

OcHoBHag fje/1b: (popMHpOBaHUe Tpe/ICTaB/IeHN 0 CTaHJapTHOM BHZle MHOT'OU/IeHa,
MHOTOUJIeHe CTeTeHH N, TOXKAEeCTBEHHO paBHBIX MHOTOU/IeHaX, OMHOMHHA/IbHBIX
Ko3dduipenTax Cy, , b(uHOMUHAMBHON hopMysie HeioToHa, popmysax cTerieHH OMHOMa;

(dbopMHUpOBaHre YMEHWH BBIMOJHATh apu(MeThUUeCKUe orepalyy Haji, MHOrOU/IeHaMu OT
O/IHO} TIepeMeHHOM; /leJieHre MHOTOU/IeHa Ha MHOTOU/IeH C OCTaTKOM; IPUMEHSITh CBOMCTBa
JIeTMMOCTA MHOT'OU/IEHOB, Pa3/ioXKeHUs MHOTOU/IeHa Ha MHOXKUTEJIH;

OBJIa/ieHHe yMeHreM pellleHUs] CUCTeMbI IByX YpaBHEHU! C ABYMsI HEM3BECTHBIMU; pellleHue
ypaBHeHUI MeTO/IOM Heorpe/ie/leHHbIX KO3 (hUIIMEeHTOB;

OBJIa/leHre HaBbIKaMH JleJieHHsI MHOTOUJIeHa Ha JIBy4/ieH, UCT0Jb3ys cxeMy ['opHepa;
TipuMeHeHyre TIPU3HAKOB /Ie/TMMOCTHU [IBYU/IEHOB TPH PelleHu! 3a/au.

Kopau u crenenu. Kopenb ctenenu n>1 u ero cBorictBa. CTeneHb C paljiOHaIbHbIM
roKaszaTesieM M ee cBoucTBa. [loHsAITHe O CTemeHW C JAEUCTBUTENBHBIM ITOKa3aTeseM.
CBOIiCTBa CTeMeH!U C IeMCTBUTEe/IbHBIM MTOKa3aTesIeM.

OCHOBHas Lje/ib; - paclllipuTh U 000011UTh CBe/leHNs1 O CTeTeHsIX C PallMOHa/TbHBIM U
JleMCTBUTEJIbHBIM MOKa3aTesieM ,a TaKKe apu()MeTHUecKOro KOpHsSl HaTypaJbHOW CTeleHu;
OB/lafileHMe yYMeHUsSIMM TIpUMeHeHUs CBOWCTB KOpHS N-CTeleHH; IpeoOpa3oBaHus
BBID&)KEHUM, COJep’Kall[X paJiMKaJbl; CPaBHUBAThb [eWCTBUTE/IbHbIE UMCJIA; BBINOIHATh
apumeTHUecKre JeNCTBUS Haf, AeUCTBUTeTHHBIMUA UHCIAMU; TIePeBOAUTH 0OBIKHOBEHHYIO
Ipo0b B 6eCKOHEUHYIO ZIeCITUUHYIO M HA000POT;
00600111eHMe ¥ CCTeMAaTH3aIisl 3HaHUM O IeMCTBUTE/IbHBIX UHC/IaX;
pa3BUTHe JIOTMYECKOTO, MaTeMaTUUeCKOro MbIILIeHUsI W UWHTYULUU, TBOPUYECKUX
criocoOHOCTel B 00/71aCTH MaTeMaTUKH.

Jlorapugm. Jlorapudm umcia. OcHOBHOe jorapudmuueckoe TOXAecTBo. Jlorapudm
TIPOU3BEJEHUsI , YaCTHOIO, CTeleHW; Mepexos], K HOBOMY OCHOBaHMIO. [leCATUYHBIA U
HaTypa/ibHbIM  jlorapudmbel, uuciao e. IIpeobpa3oBaHusl TIPOCTEMIIIMX BbIpa)KeHUH,
BK/IFOYAKOLMX apyu(MeTHyecKue omnepalvy, a TakKe OMepaLjvio0 BO3BeJEeHUsl B CTeleHb U
oneparyo JIorapupMUpoBaHUSI.

OcHoBHa#A 1je/1b; ChOpPMUPOBATh TPe/ICTaB/IeHKe O JIorapu@max, UX CBOUCTBaX.

OcHoBbl TpUroHOMeTprH. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC MPOM3BOJILHOTO YIJIa.
PaguanHas wmepa yria. CHMHYC, KOCHUHYC, TaHMeHC U KOTaHreHC uucaa. OCHOBHbIe
TPUTOHOMETpUUecKUue ToxaecTBa. @opMysibl ripuBefeHuss. CUHYC, KOCUHYC, TAHT€HC CYMMbI
Y pa3HOCTH ABYX yryioB. CMHYC U KOCHMHYC ABOWHOrO yria. ®opmyJsibl MOJIOBUHHOTO YTJIa.
[Tpeobpa3oBaHsl CYMMbI TPUTOHOMETPUUECKUX B TIPOM3Be/IeHre U TIPOM3Be/IeHHUSI B CYMMY.
Bbipa)keHWe TpPUTOHOMeTpUUeCKUX (GYHKIMKA 4Yepe3 TaHreHC [I0JIOBUHHOTO — yrJa.
[Tpeobpa3oBaHys TIPOCTEUIIINX TPUTOHOMETPHUUECKUX BhIPAKEHUH.

[TpocrTeiilliie TPUTrOHOMETpUUYECKUe ypaBHeHUsl. PellleHWe TPUTOHOMETPUUECKUX
ypaBHeHuM. [IpocTeliliue TpPUTrOHOMETpUYECKHWE HepaBeHCTBA. APKCUHYC, apKKOCHUHYC,
apKTaHT'eHC YrcJia.

OcHOBHas Ije/Ib; BBeCTH TIOHSTHE CHUHYCa, KOCHMHYyCa, TaHreHca M KOTaHreHca
TPOM3BOJILHOTO YI7/1a; U3YUWUTb CBOMCTBA U rpaKy TPUTOHOMETpUUeCKUX QyHKIUMH;
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Oyukipm. DPyHKIMK. 00/acTh onpefeneHdss (YHKIAA W MHOXKeCTBO 3HaueHUM
bynkuyu. I'paduk ¢yskiuu. [ToctpoeHve rpaduvkoB (YHKIMM, 3a/laHHBIX Pa3/TUUHbIMU
cniocobamu. CBoticTBa (DyHKIHM: MOHOTOHHOCTb, YETHOCTb ¥ HEUETHOCTD, TIEPUOAUYHOCTD,
orpaHuueHHOCTb. [IpoMeXyTKu Bo3pacTaHus W yObIBaHWS, Haubosiblliee W HauMeHbIIlee
3HaueHHusl, TOUKU 3KCTpeMyMa (/I0Ka7bHOTO MaKCMMyMa W MuUHUMYyMaA). ['paduueckas
vuHTepnpertauys. [IpuMepsl (yHKIMOHA/NBHBIX 3aBUCMMOCTEN B peasibHBIX TIpolleccax |
SIBIEHUSIX.

OO6patHast byHKUsA. Ob/1acTh ornpegejIeHus H 001aCTh 3HAYCHHH 00PaTHOH (YHKIJHH.
I'padvik oOpaTHOM (PyHKIMM.

CreneHHast pyHKLIMS C HaTypa/ibHbIM [0Ka3aTeJjieM, e€ CBOMCTBA U rpadukK.

BeprrkanbHble M TOPH30HTA/IBHBIE ACHMITOTHI Ipa@ukoB. [ paguxu po6HO-
JIHHEHHBIX ()VHKIJHH.

TpuroHomeTpyuueckue (yHKIIMM, WX CBOMCTBA W rpadyKu; TMepUOJAUUHOCTh
OCHOBHOM TI€PUO/I.

[TokazaTenbHasi GyHKIMs (9KCIIOHEHTA), eé CBOMCTBA U rPa(uUK.

Jlorapudmuueckasi pyHKI[us1, eé CBOMCTBA U IpaduK.

[Tpeobpa3oBanus rpaUKoB: MapasuiebHbIN TIepeHoC, CHMMEeTPUsI OTHOCHUTETbHO oceid
KOODJIUHAT U CHMMETPHSA OTHOCHTE/IbHO HAya/lda KOODJHHAT, CHMMETPHS OTHOCHTE/IbFHO
TIPAMOH y=X, DACTSDKEHHE H CXKATHE B0JIb OCEH KOOD/JHHAT.

OcHoBHasg neib. O3HAaKOMUTb — yyallluXxcs C I[IOKa3aTe/bHOW, JIOrapyu(pmMuuecKou,
CTEerNeHHON Y TPUTOHOMeTPUUeCKUMU (YHKLMSMH, UX CBOMCTBAMM, HayUWUThCSl TIPUMEHSITh
VX CBOMCTBa Ha MpaKTUKe.

MCITI0/Tb30BaTh MPUOOpeTEHHbIe 3HAHWS W YMEHHUs B MPaKTUUeCKOW AesiTe/lbHOCTU U
TOBCE/IHEBHOM >KW3HU [/ OTMKCAHUSI C TOMOILbIO (PYHKIUKM pa3/MUHBIX 3aBUCUMOCTEH,
Tripe/icTaB/AeHUs UX rpadruyecku, MHTeprpeTaLus rpauKoB.

YpaBHeHuss U HepaBeHCTBa. PereHue pallMOHa/IbHLIX , TIOKa3aTesbHbIX,
norapudMHUUeCKUX ypaBHEHUM U HepaBeHCTB. PellieHrie UppalJMOHA/IbHBIX YPaBHEHUM.

OcHOBHble TIPUEMBI peIlleHHsI CHUCTeM ypaBHEHWM: TIO0/ICTaHOBKA, ayrebpanueckoe
C/lI0)KeHWe, BBeJleHMe HOBBbIX TlepeMeHHbIX. PaBHOCUIBHOCTb YpaBHEHWM, HepaBeHCTB,
cucrteM. PellieHre MPOCTEUIINX CUCTEM ypaBHEHHMW C /IByMs TlepeMeHHBLIMHU. Perienue
CHCTEeM HepaBeHCTB C OJHOM IlepeMeHHOM.

Wcnosb30BaHMe CBOMCTB M TpaMKOB (DYHKI[MKA TMpPU pellleHUWH ypaBHEHUU U
HepaBeHCTB. MeTo/; WHTepBasioB. MI300pakeHre Ha KOOPAMHATHOM TJIOCKOCTU MHOXXECTBa
pellieHn ypaBHeHHY W HEepPaBeHCTB C JIByMsl TepeMeHHbIMH U UX CHCTEM.

[TpuMeHeHHe MaTeMaTHMUeCKHUX METOJIOB /ISl PellleHUsl cojiepykKaTeslbHbIX 3a/lau 13
pa3nMMuHbBIX objlacTeli HayKW U TIPAKTHKH. VIHTepriperaidsi pe3y/bTaTa, YUET peaylbHbIX
OrpaHUuYeHUM.

OcHoBHasg pemb. CHOpMUPOBAaTh MpEJCTaB/Ie€HUsT O pelleHUH MPOCTEeHNIITNX
palMOHa/IbHBIX, MOKa3aTebHbIX, J0rapudMUUeCcKUX, MppalliOHaIbHbIX YPaBHEHUM, CUCTEM
yPaBHEHUU U HEPABEHCTB.

Hauvana MaTemaTuuecKOro aHa/msa. [loHaTwe o 1mpejese M[oc/1e40BaTe/IbHOCTH.
CyijectBoBaHHe [Mpeje/la MOHOTOHHOH OIDAHHYEHHOH I10C/Ie/JOBATe/IbHOCTH. [ nvuHa
OKDY)KHOCTM U IUIOWIQ[b Kpyra KakK TipeJie/ibl T[0C/e/loBaTe/IbHOCTel. beckoHeuHO
yObIBatoIIasi reoMeTprUUeckasi IpOTPeccHs U eé cyMMa.

TloHsaTue o HerpepbIBHOCTH QYHKIHH.
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[TonstTie o mipoM3BOgHOW (YHKLMM, (PU3MUECKU W TeOMeTPUYeCKUil CMBbICI
TPOU3BO/IHON. YpaBHeHHe KacaTejlbHOM K Trpaduky @yHkiuu. IIpor3Bo/iHbIe CYMMBI,
pasHOCTH, MpPOM3BeJieHusi, yacTHOro. [Ipon3Bo/iHbIE OCHOBHBIX 3/1€MEeHTapHbIX (PYHKLIUM.
[IpriMeHeHre TIPOM3BOJAHOM K HWCCAe0BaHUIO (YHKLMM U TOCTPOEHUIO TIpaduKOB.
IIpori3BoHbBIe 0OpaTHOH QVHKIJHH H KOMITOIHIJHH JAHHOH QYHKIJHH C THHEHHOH.

[loHsarue 06 onpegeéHHOM HHTErpaie Kak IVIOLaqH KDHBOJIMHEHHOH TpareLjHH.
[TepBooOpa3sHas. @opmyna HetoToHa-JIeliOHUIIa.

[Ipumepbl MCMOJ/Ib30BaHUSI TPOM3BOAHOM [JI1 HaxOXKAEHWSI HaWIyyllero perleHust
TIPUKJIaZHBIX, B TOM UHKCJe COLMaJbHO-KOHOMHUYECKUX , 3a/ayax. HaxokgeHue CKOpOCTH
KakK mpoliecca, 3alaHHOTO (popMyJ/ion Win rpadukoM. IIpumMepsl ipuMeHeHUs1 UHTeTrpasia B
¢dbusvke u reoMmetpyuu. Bropasi npor3BoHas U eé pu3nUeCKruii CMbIC/I.

OCHOBHa# Ije/Ib. BBECTU TIOHSTUE NPOM3BOJHOM, €€ MeXaHUYeCKOro CMbIC/Ia (CKOPOCThb
M3MeHeHHs1 (yHKL[MHM), TeOMeTPUUYEeCKOTro Mpe/CTaB/ieHus: 0 Hell (IIpOM3BO/Hasi — BeJIMUMHA,
XapakTepusywollasi «KpyTU3HY» rpaduka (yHKUMH); O3HAaKOMHUThb  Y4YalllUXCsi C
WMHTerpvpoBaHueM Kak orepaiiveid, oOpaTtHoi JuddepeHIMPOBaHUIO, TT0Ka3aTh PUMeHeHre
VHTerpasa K pelleHHI0 FreOMeTPUUeCKUX 3aZau.

OneMeHTbl KOMOWHaTOopuku. CTaTHUCTUKM M TEeOpUM BeposTHOCTed. TabmuHoe u
rpaduueckoe TpefCcTaB/ieHUe JaHHbIX. YHC/TOBbIe XapaKTEPUCTHKH PSA/OB /[JaHHBIX.

[ToouepénHblii ¥ OAHOBPEMEHHBI BbIOOP HECKOJBbKMX 3/IeMEHTOB M3 KOHEUHOTO
MHOXKecTBa. ®dopmysibl  uucia TMepecTaHOBOK, COYETaHWM, pa3sMelleHuid. PereHue
KOMOMHATOpHbIX 3a/lau. Popmyna OuHoMa HproroHa. CBoilcTBa OWHOMHHATBHBIX
K03 durimenToB. TpeyronbHUK [lackans.

DneMeHTapHble U C/I0)KHbIe cOObITUSI. PaccMoTpeHue ciiyyaeB U BEPOSITHOCTb CYMMBI
HECOBMECTUMBIX COOBITUM, BepPOSTHOCTb TMPOTUBOIOJIOXKHOTO COObITUSL. [IoHATHE O
HE3aBHCHMOCTH COOBITHH. BepOSTHOCTh H CTATHCTHYECKAs YaCTOTa HACTYII/IEHHS COOBITHA.
PerieHrie mpakTUUeCKUX 3a7jau C MpUMeHeHHeM BepPOSITHOCTHBIX METO/IOB.

OcHoBHas rje/ib: CHOPMHPOBATh Yy YYalllUXCsl MOHSITUE K/IaCCUYeCKOW BepOSITHOCTH
COOBITHST; TEOpPeMbI 0 HAaX0XK/[€HUU BePOSITHOCTH He3aBUCHMBIX COOBITHM.

I'eomeTpust

[IpsiMble ¥ IUIOCKOCTH B OpOCTPaHCTBe. OCHOBHBIE TOHSTHSI CTepeoMeTpuM (TOUKa,
rpsiMast, MI0CKOCTb, MPOCTPAHCTBO).

[Tepecekarompecs, mnapasuie/ibHble U CKPELIUBAIOLIMECs TIpsIMble. YTOJT MeXAy
NpsIMBIMM B MPOCTpaHCTBe. [lepneHAWKY/IpHOCTE TpsiMbIX. [lapanyienbHOCTE UM
MepreHUKY/IIPHOCTb TIPSIMOM W TUJIOCKOCTH, TIDU3HAKUM M CBOMCTBAa. lTeopema O Tpéx
nepneHAuKysgpax. [lepneHIUKy/sip U HAK/IOHHAs. YTOJI MeXAY MPSIMOM M MJIOCKOCTEIO.

[TapasnienbHOCTh  TIJIOCKOCTeH, TepreHAUKY/ISPHOCTb TIJIOCKOCTeM, TpPU3HAaKU U
cBOMCTBA. JIByrpaHHbIN yroJ1, JIMHEWHBIN YroJ1 ABYTPAaHHOIO yTJia.

PaccTosiHMe OT TOYKM [0 TIJIOCKOCTH. PaccTtosiHue OT TpsiMOM [0 TIJIOCKOCTH.
PaccTosiHre MeX/ly CKpelLLBaoLUMUCS TPSIMBIMH.

[TapannenbHOe MPOeKTHPOBaHMUe. [Tnomjagp OpPTOTOHAJ/IbHOM TPOEeKIUU
MHOTOYT0JIbHUKA. M300pakeHre MTPOCTPAaHCTBEHHBIX (pUryp.
OCHOBHaA Lje/1b;

-CUCTEMATHU3KUPOBATL Har/IAAHbIE TIPpEeACTAB/I€EHUA YyUdlllUXCsA 00 OCHOBHBIX CBOMCTBaxX
B3dMMHOI'O PACIIOJIOXKEHUA IIPAMBIX U TJIOCKOCTeH B MMPOCTPAHCTBE,
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-chopMHUpOBaTh HarasiHble Trpe/CTaB/IeHUs 0 rapa’siieslbHOCTH u
TepIieHIUKY/ISPHOCTU NPSMbBIX U TJIOCKOCTEW B MPOCTPAHCTBE U UX CBOMCTBAX;

-BBECTU TIOHSATUE YTJIOB MEXAY CKPEIUBAIIUMUCA TIPIMBIMUA, MEXAY MPSIMOM U
IIJIOCKOCTBIO.

MHororpaHHUKy. Bepiimtel, pebpa, rpaHu MHOTOrpaHHUKa. Pa3BepTka MHOTpaHHUKA.
MHororpaHHble yribl. BeiyK/ible MHOrorpaHHUKY Teopema Ditniepa.

[TonsiTe MHOTOrpaHHUKa. [Ipru3ma. Ilupamuza. [IpaBuibHbIe MHOTOTPaHHUKHU.

[Tpusma , ee ocHOBaHUsI, OOKOBBIe pé0pa, BbICOTA, OOKOBast TIOBEPXHOCTh. IIpsimast
W Hak/IOHHAaA ripH3ma. IIpaBunbHas ipusMa. [lapannenenunen. Kyo6.

[Tupamuza, ee ocHoBaHWe, OOKOBble peOpa, BbICOTa, OOKOBasi TIOBEPXHOCTb.
TpeyrosbHas nupamua. [IpaBunibHasg nupamuga. YceyeHHAas MHpamu/ja.

Cummetpuu B KyOe, B mapasuienenurefie, B rpu3me H nHpamyze. [IoHsaTHE O
CHMMETPHH B MIPOCTPAHCTBE (EHTPA/IbHAsA, OCEBad, 3€pKa/IbHAas). [IpuMepbr CHMMETPHH B
OKDYKaroLLjeM MHPE.

Ceuenwus Ky0a, MPU3MbI, TUPaMU/IbI.

[lpencraBneHre O TIpaBABHBIX MHOTOTpaHHUKaX (TeTpaszAp, Kyb, OKTaszp,
JOeKa3Ip U UKOCas3/p).

OCHOBHAA IjeJ/Ib . 1aTh YYalllUMCsI CUCTeMaThuecKre CBeJileHUsi 06 OCHOBHBIX BHZAX
MHOTOTPaHHUKOB U UX CBOMCTBaX.

.Tena ¥ moBepxXHOCTH BpalljeHus. LlunvHap u KoHyc. YceuéHHpi koHyc. OCHOBaHUe
, BbICOTa, OOKOBasi IOBEPXHOCTh, 00Opa3ytolliasi, pa3BépTka. OceBbie ceyeHHs H CeYeHHS
11apa’uIe/IbHbIe OCHOBAHHIKO.

[Tap u cepa, ux ceueHusi, kacaTe/bHAas I/IOCKOCTh K CQepe.

OcHOBHaa rje/ib; CPOPMUPOBATh Y yuallluXcsl TpeJcTaBieHde 00 OCHOBHBIX BHAX
Tes1 BpallleHWs U UX CBOMCTBax.

O6némbl Ten. [loHgrre 06 06B6Mme Tej1a. OTHOoIIeHHe 0066MOB 1T0J00HBIX TEJI.

dopmyna 06véma Kyba, PSMOYTOILHOTO Tapasiiesienunesa, npusMel. L{umiHzapa.
dopmyibl 06BEMa KOHYyca U nupamMupl. @opmMysia 06bEMa 1iapa.

OcHoBHasg neib. C()OpMUPOBATh OCHOBHBbIE YMeHHs HaXOAUTb OOBEMBI
MIPOCTEMILINX TeJl B IPOCTPAHCTBE.

KoopauHatel ¥ BeKTOpBHL. /leKapTOBbI KOOpAUWHAThI B IIPOCTpaHCTBe. PDopmyiia
pPacCTOSIHUSI MeXAy [ABYMsS TOYKaMWU. YpaBHeHUe cdepbl WU [/IOCKOCTH. Dopmyria
PAaCCTOSHHA OT TOYKH /]O II/IOCKOCTH.

BekTopel. Mopaynb BekTOpa. PaBeHCTBO BeKTOpOB. (CJioKeHHMe BeKTOPOB U
YMHOXK€HHe BeKTOpa Ha 4YMC/I0. YTOn Mexzay BeKropaMu. KoopauHatbl BekTopa.
CkassipHOe Tipou3Be/ieHre BeKTOpOB. KoJsiiiHeapHble BeKTOpbI. Pa3jioxkeHue BeKTopa 10
[IIBYM HeKOJUIMHeapHbIM BeKTOpaM. KomriiaHapHble BeKTOpbI. PasjiokeHue 10 TpEM
HEeKOMIIJIaHaPHBIM BEKTOPaM.

OcHoBHas e/ CPOPMUPOBaTh MOHSITUE TIPSIMOYTOJIBHOM CHCTeMbl KOOPAWHAT B
MIPOCTPAHCTBe, BEKTOpa B IPOCTPaHCTBe, KOOPAWHAT BEKTOpa W IMpaBWI [eWCTBUM Hal
BEeKTOpaMu B [IPOCTPAHCTBe.

Mecrto npegmeTta B 6a3ucHOM yue6HOM IJ1aHe
CornacHo ®epepanbHoMy 0a3vcHoMy yuyeOHOMY TMlaHy AJisi 00pa30BaTe/bHBIX
yupexxaenuii Poccuiickort ®epepaiium s 00s13aTe/IbHOTO M3y4YeHWs] MaTeMaTHKHA Ha
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jTarie cpegHero o6imiero obpasoBaHust oTBoguTcs 408 wacoB, M3 pacuera 6 uvacoB B
Hezemo, 34 yueOHbIX HelelTH.

Ko/mye
K/acchi ITpeamerst ctBo | KomuecTBo yacoB Ha napasuiesib
MaTeMaTHYecKoro IMK/Ia| YacoB B|  OCHOBHOTO 06pa3oBaHMA.
HEJIEJTO
10 MareMaTrKa 4 136
11 Maremaruka 6 204
Bcero 340

KOHTpOJIb YPOBHS 00y4eHHOCTH:
[Ipu u3yyeHnu Kypca IpoOBOAUTCA 2 BUJa KOHTPOJIS:

~

TEKYIIIMA — KOHTPOJ/Ib B MPOLIeCCe U3YUYEHUST TEMBI;
dbopMbI:  YCTHBIM OMpPOC, KOHTPOJbHbIE PpabOThI, CaMOCTOsITe/bHbIe PAbOTHI,
TeCTUPOBaHUE

WTOTOBBIM — KOHTPOJIb B KOHIIE U3YUEHHs 3aUeTHOTO pa3jera;
GbopMBI: yCTHbIE W THMCbMEHHbIE 3aueTHble pabOThl MO OTAEJbHBIM TeMaw,
cobeceqoBaHue, TPAKTHUECKHE pabOTHI.
HopMEI oLieHOK 110 MaTeMaTuke
OrjeHKa MICEMEHHBIX KOHTPOJIBHBIX paboT
«5»

. paboTa BbITIO/IHEHA TIOJTHOCTHIO;

. B JIOTHUECKUX PaACCYKIEHHSX W O00OOCHOBAaHWM PpeIIeHUS HeT Tpo0e/ioB U
OILINOO0K;

. B peIIeHWH HeT MaTeMaTUUeCKHX OIMHMOOK (BO3MOYKHA OJiHA HETOUHOCTD,

OTMCKa, He SIBJISIOIIasiCs C/leICTBUeM He3HaHHWsl WU HeTIOHUMaHUsI MaTepuaria).
«“»

. paboTa BbITIOJIHEHA TIO/IHOCTbIO, HO OOOCHOBaHMWSI 1LIATOB  pelleHUst
HeJ0CTaTOUHbI (ec/ii yMeHHe OOOCHOBBIBaTh PACCY’K/€HUSI He SIBJISIZIOCH CIiel[daJbHbIM
00BEKTOM TIPOBEPKU)

. JoTTyIlleHa OfHa OIMOKa WX [[Ba-TpYM HejodeTa B BHIK/Ia/IKaX, PHUCYHKaX,
yepTeXkax WM rpadukax (ecam 3TH BHABI pabOTHI He SB/ISUIMCH CTIEUA/IbHBIM 00beKTOM
TIPOBEPKH)

«3»

. JoTTyIreHbl 0oJiee OAHOW OIMMOKK WM [ByX-TPeX He/OUeTOB B BHIK/A/KaX,
PUCYHKaX, uepTekax Wid rpadrKax, HO yualuiics BiafieeT 00si3aTe/lbHbIMA YMeHHUsIMU
10 IPOBEpPsSIeMOM TeMe.

«2»

JIOTYII[eHbI CYITleCTBeHHbIe OIMOKH, ToKa3aBlilve, UYTo obyyJaroruiics He obOnazaer

00si3aTe/TbHBIMA YMEHUSIMU T10 JaHHOUW TeMe B TI0JTHOM Mepe.
OrjeHKa YCTHBIX OTBETOB
«5»

. TOJIHO PacKpbll CofiepkaHWe MaTepHasa B o0Obeme, TIpeJyCMOTPEHHOM

ITPOrPaMMOM 1 yueOHUKOM;
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. W3JI0)KW/T MaTepuaql TpPaMOTHBIM $I3bIKOM B OMNpeAeJeHHOU JIOTUYeCcKOu
MOC/eJ0BaTeTbHOCTH, TOUHO MCII0/Ib3ys MaTeMaTUUeCKy0 TEPMUHOJIOTUIO U CUMBOJIUKY;

. MPaBU/LHO BBIMIOJHU PUCYHKH, UepTeXxu, rpaduku, COMyTCTBYIOIMe
OTBETY;

. MOKa3a/l yMeHHe UUTFOCTPUPOBAaTh TEOPETUUYECKUE TT0/I0’KeHUs KOHKPETHBIMU
rpUMepaMu, NPUMEeHSTh UX B HOBOM CUTYal|My TIPU BBITIOJTHEHUH TIPAKTUYECKOTO

. 3a/laHus;

. MPOJEeMOHCTPUPOBA/l  YCBOEHHWE paHee U3yUeHHbIX  COMYTCTBYHOLIUX

BOIPOCOB, C(POPMUPOBAHHOCTh U YCTOWUYUBOCTb UCMOJ/Ib3yEMBIX TIPH OTBETE YMEHUM U
HaBBIKOB;

. OTBeuasl CaMOCTOsITe/IbHO 6e3 HaBOJSIIUX BOTIPOCOB yUWTeIs;

. BO3MOXXHbI ~OZIHA-ZiBé HETOUHOCTH TIPU OCBellleHWHd BTOPOCTeINeHHBIX
BOITPOCOB W/IU B BBIK/Ia/IKaxX, KOTOPbIe YUeHUK JIerKO UCTIpaBU/I 0 3aMeUYaHUI0 yUuTessl.

«4»

Ec/v oH y/IOBNeTBOPsieT B OCHOBHOM TpeOOBaHMSM Ha OLIEHKY «5», HO TIPU 3TOM

MMeeT O/IUH 13 HeJIOCTaTKOB:

. B U3/IOKEHUU [JIOMyIleHbl HeOosbiliie Tpo0Oesibl, He  KCKa3WBIIHE
MaTeMaTUUYeCKOro CO/lep>KaHus OTBETa;

. JOMyllleHbl OAWH-ABAa HeJOYeTa MPU OCBEIIeHWH OCHOBHOIO COJep KaHus
OTBETa, UCIpaBJIeHHbIE M0 3aMeUaHUu0 YYUTes;

. JonyileHbl omubOka wid 0Oosiee [ByX HeA0YeTOB TIpU  OCBeIeHUU

BTOPOCTEINeHHbIX BOMPOCOB WM B BBIK/IAZKaxX, JIeTKO HCIIpaB/ieHHbIe TI0 3aMeuaHUro
yuuTessl.
«3»

. HeToJTHO WM Heroc/ie[joBaTe/lbHO PACKphITO CO/lep>KaHWe MaTepuana, HO
roka3aHo o0Irjee TIOHMMaHKe BOIIPOCAa U TPO/IEMOHCTPHPOBAHBI YMEHMS, J0CTaTOUYHbIE
JJ1s1 la/IbHelIIero yCBOeHUs1 MpOrpaMMHOI0 MaTepurarna;

. WMeIUCh 3aTPYAHEeHWs WM JOIyIleHbl OIMMOKYA B OTpeJeseHud TIOHATHH,
WCII0/Ib30BaHWM MaTeMaTUueCKOol TepMUHOJIOTUM, uepTexkaX, BbIK/Ia[KaX, UCIIpaB/eHHbIe
MOC/ie HeCKOJIbKUX HAaBOJSIIUX BOIPOCOB YUUTEJIs;

. YUeHUK He CIOpaBWICSd C TIpUMeHeHWeM TeOpHMHd B HOBOM CUTyal[ud TIpU
BBITIOJTHEHUU TPaKTUUeCKOro 3a/laHusi, HO BBITIOJIHW/ 3aZlaHhe 00si3aTe/IbHOTO YpPOBHS
CJI0>KHOCTH T10 JJaHHOM TeMe;

. NMpU 3HAaHMM TeopeTUUeCcKOro MmaTepuasa BbIsIBJleHa HeJoCTaTOYHast
c(hOpMHPOBaHHOCTb OCHOBHBIX YMEHHUU U HAaBBIKOB.

«2»

. He pacKpbITO OCHOBHOE CO/lep>KaHue yueOHOro MaTepHara;

. oOHapy>keHO He3HaHHe yueHUKOM Oosiblileli WM Haubosiee Ba)KHOW uacTH
yueOHOT0 MaTepuasa;

. JOTyIlleHbl OIMMOKWM B OIpe/ie/ieHUW TIOHATHH, TP  HCIOJb30BaHUN

MaTeMaTUUeCKOW TepMHHOJIOTHH, B PUCYHKAX, UYepTe)kax Wid rpadukax, B BbIK/Ia/KaX,
KOTOpbIe He UCTIPaB/IeHbI TT0C/Ie HeCKOJTLKUX HABOSAIIUX BOTIPOCOB YUUTEJIS.

Yuutenb MOXeT TIOBBICUTbH OTMETKY 3a OPWUTHMHA/bHBIA OTBET Ha BOMPOC WU
OpUTHMHAJIbHOE pellieHre 3a7laui, KOTOpbie CBUIETEe/ILCTBYIOT O BEICOKOM MaTeMaTUUeCKOM
pa3BUTUM OOyvaroIrierocsi; 3a peiieHve 0Oojee C/I0XKHOW 3a7jlauM WM OTBeT Ha Oosee



MpunnoxxeHne Ne 7.k OOM OO0
MAQY «COLL Ne 32»

CJIOXKHBIN BOTIPOC, TIpe/I/I0yKeHHbIe 00yUarol[iMCsI JOTIO/THUTETLHO TI0C/Ie BBITIOTHEHUS UM
KaKuX-00 JpyTUx 3aJjaHui.

MucraHiioHHbIe GopMEI paboThI

Knacc | Tlnardopmel TeopeTuueckue [IpakTrueckas
TeMblI 4yacThb
10-11 [ToBTOpEHUE https://edu.sky
MaTepuasa 3a 9 smart.ru/ -
KJI1accC VIHTepaKTHBHA
s TeTpajib

BBegenuve
B3aumHoe
pacrioJioxKeHue
TMPSIMBIX B
TPOCTPaHCTBe.
Yron mexny
TMPSIMBIMH.
[TapanienbHOCTh
TIJIOCKOCTEN
CrerieHb C
JIeICTBUTETbHBIM
rioKasarejieM
CrerieHHas
byHKISA
[leprieHAVKYISIPHO
CTb TIPSIMBIX U
TIJIOCKOCTEN
[Toka3aTenbHas
byHKIMsA
JlorapudmMuueckas
byHKISA
MHororpaHHUKU
Tpuronomerpuuec
Kue hopMyJibl
Tpuronomerpuuec
KHe ypaBHeHHs
BekTopsl B
TIPOCTPaHCTBE
IIpousBogHas u ee
reoMeTpu4YeCcKun
CMBICJI

Humuuap. Konyc.
[lap

El'D
EI'D

- CalT JJi MMOJATOTOBKU K

— CauT AJid IIOArOTOBKH K

10 - 11 knacc

3. https://sdamgia.ru/
4. https://4ege.ru/matematika/page/2/ - caitT mo pa36opy BTopoii yactu EI'D

1. htt://www.edu.ru — BapuanTtsl EI'D B pexxvime oH/akiH

2. htt://www.berdof.com

1. https://resh.edu.ru/subject/51/ - Poccuiickasi 3/ieKTPOHHAs IIIKOJIa

2. https://matematikalegko.ru
3. O6nauHble KoH(MepeHIMHA Zoom
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IIpumeHeHue
TIPOU3BOJJHOU K
UCCJIeIOBaHUIO
byHKIUN
O6bemblI Tesn
[TepBooOpa3sHast u
WHTerpasl
KoMb6urHaTopuKa.
Teopus
BePOSITHOCTH
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Ne TeMa ypoKa Yacel
YPOKa
IToBTOpeHHe MaTepHaa 3a 9 kiacc (5 yacoB)
1 1 | Anrebpanueckuie BblpakeHusi. JIuHelHbIe 1
YPaBHEHUsI , CUCTEMbI YDaBHEHUU
2 2 | HepaBeHcrtBa. CuCTeMbl HEPaBEHCTB. 1
3 3 | KBagpaTHble KOpHU, KBaJjpaTHble YpaBHeHUsI 1
4 4 | KBagpatuuHas GyHKLMS, KBaJipaTHble HepaBeHCTBa, 1
MeTO/| MHTEePBAaJIOB
5 5 | CporicTBa ¥ rpaUKy (PYHKLIUM 1
BBepenue (3 yaca)
6 1 | IIpeagmet crepeoMmeTpun. OCHOBHBIE TIOHSTHS U 1
aKCUOMBI CTepeo-
MeTpUU
7 2 | HekoTopble C/ieICTBUS U3 aKCUOM 1
8 3 | HekoTopsble cieiCTBUSI U3 aKCUOM 1
IMTapa/ine/LHOCTb NPSIMBIX U IVIOCKOCTEH (3 yaca)
9 1 | ITapanienbHbie psiMble B IPOCTPaHCTBe. 1
[TapaniesbHOCTh TpeX MPsIMbIX
10 |2 | IlapamienbHOCTb MPSIMOM U MJIOCKOCTH. PellieHre 1
3a/1a4u
11 |3 | CamocrosiTenbHas pabora 1o TeMe "OCHOBHBIE 1
TIOHATHUS U aKCUOMBI CTepeo-
MeTpud”
B3anmHoOe pacriosioykeHyie IpsIMBIX B [IPOCTPAHCTBE. YTOJI MeXAY MPSAMbIMM.
(4 vaca)
12 |1 | CkpewumBatouecs rnpsiMble. YTIJbl C 1
COHArpaB/IeHHbIMU CTOPOHAMU
13 |2 | Yroa Mexay NpsiMbIMU 1
14 |3 | PemeHue 3azau. 1
15 |4 | KoHtposbHast pabora Nel (20 MuH.) 10 TeMe 1
«[lapannebHOCTb NPAMBIX U TVIOCKOCTEN»
ITapainemsHOCTD IJIOCKOCTeH (74aca)
16 |1 |IlapamienbHbie ryiockoctd. CBOMCTBA 1
TnapajuielbHbIX IIJI0OCKOCTeN
17 |2 PernieHue 3aau 1
18 |3 | PemeHue 3amau 1
19 |4 | Terpasap u napasieenumnes 1
20 |5 | 3azaum Ha MOCTPOEHUe CeyeHuM 1
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21 |6 | Pewenue 3azau. Ypok 06001ieHus u 1
CcUCTeMaTH13aluu

22 |7 | KonTpomnbHas pabora Ne2 no Teme "Tlapasuie/ibHOCTb 1
II0cKocCTei"

CreneHs C JIeliCTBUTEILHEIM ITOKa3aTesieM (9 4acoB)

23 |1 | leucTBUTENbHBIE UNCIA. 1

24 |2 | beckoHeuHO yObIBaroilasi reoMeTpuuecKast 1
niporpeccusi. [lepeBoj mepruoanuuecKomn AecITUUHOU
JpoOu B 0OBIKHOBEHHYIO.

25 |3 | ApudMeTnueckuil KOpeHb HaTypaJbHOW CTENeHH. 1
CBolicTBa KOpHS
HaTypaJIbHOM CTeleHM.

26 |4 | [Ipeobpa3oBaHue BbIpaXKeHHH, COAEPIKall[iX KOPHU 1
HaTypaJbHOM CTeNeH!

27 |5 | CamocrositesibHast pabota «CBoiCTBa KOPHS 1
HaTypaJbHOM CTelleHn».

28 |6 | CreneHsb C pallMOHA/LHBIM U [JeUCTBUTETbHBIM 1
riokasaTesisMu. CBOMCTBA CTeIeHU C paliMOHATLHBIM
TI0Ka3aTesieM

29 |7 | [Ipeobpa3oBaHue BbIpa)KeHHUH, COZepIKaIIAX 1
CTerneHb C pallOHATLHBIM MOKa3a
TeseM.

30 |8 | CamocrositenbHasi pabota «CTerneHb ¢ 1
paLMOHA/IbHBIM U JeUCTBUTETbHBIM MOKA
3aTe/IIMU». YPOK 0000ITIeHHUsI M CCTeMaTU3al[in
3HaHUU.

31 |9 | KonrposbHasi pabora Ne3 «CrermneHs C 1
JeHICTBUTE/TLHBIM TI0Ka3aTe/ieM

CrenenHas ¢yHkims (13 yacoB)

32 |1 | CreneHHas ()yHKIMSI, ee CBOMCTBA U rpaduK 1

33 |2 | CreneHHas ()yHKIMSI, ee CBOMCTBA U rpaduK 1

34 |3 | B3aumHo obpaTHbIe PYHKI[UH 1

35 |4 | ApobHo-nuHeliHas QyHKIMS 1

36 |5 | PaBHOCW/IbHBIE YpAaBHEHVS U HePaBeHCTBa 1

37 |6 | PaBHOCW/IbHBIE YpAaBHEHWS U HePaBeHCTBa 1

38 |7 | VippauyoHanbHble ypaBHeHUs 1

39 |8 | MppanuyoHaibHble ypaBHEHUs 1

40 |9 | VMppauuoHasibHble HEpAaBEHCTBA 1

41 |10 | MippauunoHa/ibHble HepaBeHCTBa 1

42 |11 | Ypok o606irieHHs ¥ CHCTeMaTU3al|uH 1

43 |12 | Ypok 0600I11eHns M CCTeMaTH3al[un 1

44 | 13 | KonrposmbHas pabora Ne 4 o Teme «CrerneHHast 1

(bYHKHI/ISI»

ITepneHAVKYISPHOCTD MPSAMBIX U IJIocKocTel (11 yacoB)




MpunnoxxeHne Ne 7.k OOM OO0

MAOQY «COLU Ne 32»

45 |1 | IlepneHauKy/sipHbIe IIpsMble B IIPOCTPAHCTBe. 1
[TapannenbHble OpsIMble, MePHEHAUKY/SIPHBIE K
TIJIOCKOCTH

46 |2 | IIpu3Hak nepneHAUKYISIPHOCTH IPSIMOU U 1
TJIOCKOCTH

47 |3 | TeopeMa o mpsiMOH, MepreHUKYJ/ISIPHOM TIJIOCKOCTH 1

48 |4 | Pemuenue 3aau 1

49 |5 | PaccrosiHve OT TOYKY [0 IVIOCKOCTU Teopema o0 Tpex 1
TiepIieHIUKYJisipax

50 |6 | PaccrosHue oT TOUKM /10 IJIOCKOCTHU Teopema o Tpex 1
TiepIieH/IUKYJisipax

51 |7 | Yrona Mexay NpsiMoM U TIJIOCKOCTH PellieHue 3a/1au 1

52 |8 | Yros Mexay npsiMoM M TIJIOCKOCTH PellieHue 3a/1au 1

53 |9 | AByrpanHbii yroj. [Ipr3Hak nepreHAUKYIsIPHOCTH 1
JIBYX TIJIOCKOCTeH

54 |10 | I[IpsmoyrosbHbIV Napauienenunes. Y pok 1
000011IeHMs ¥ CCTeMAaTHU3al[u1

55 |11 | KonTposbHasi pabota Ne5 o 1
TeMe» I lepreHANKYISIPHOCTD NPSIMBIX M IJIOCKOCTEH»

IToka3zarenpHas GyHKiwsA(11 yacos)

56 |1 |Iloka3arenbHasi GyHKIMS], ee CBOKMCTBA U rpaduK. 1

57 |2 | CroiicTBa 4 rpaUK roKa3aTe/JbHOW (PYHKIIUU 1

58 |3 |IlokaszaresbHble YDaBHEHUS. 1

59 |4 | PeuieHue noka3aTe/bHbIX YDaBHEHUI. 1

60 |5 | CamocrositebHas pabota «Iloka3aTe/bHbIe 1
ypaBHEHUS».

61 |6 |Iloka3sarenbHble HepaBeHCTBaA. 1

62 |7 | PereHue nokasaTebHbIX HEPABEHCTB. 1

63 |8 | CamocTtosTenbHas pabora «Iloka3aTe/bHbIe 1
HepaBeHCTBa».

64 |9 | Cucremsbl NOKa3aTe/bHbIX YDABHEHUW U HEDABEHCTB. 1

65 |10 | Ypok 06001IeHys ¥ CUCTeMaTU3al[ii 3HaHUH. 1

66 |11 | KourposHas pabora Ne 6 «IToka3aTenbHast 1
yHKI».

Jlorapudmuueckas pyrukims (15 yacoB)

67 |1 |Jlorapudmsbl 1

68 |2 | CpoiicTBa orapucdmMoB 1

69 |3 | CpoiicTBa norapugmoB 1

70 |4 | decsTuuHble U HaTypasbHble JOrapuhMbl 1

71 |5 | /lecsiTUuHbIe U HAaTypaJ/ibHbIE JIOTapU(PMBbI 1

72 |6 | Jlorapudmuueckass hyHKIMSI, ee CBOKMCTBA U IPauK 1

73 |7 | Jlorapudmuueckass hyHKIMSI, ee CBOKMCTBA U TpauK 1

74 |8 | Jlorapudmuueckre ypaBHeHUsI 1

75 |9 | Jlorapudmuyeckre ypaBHeHUs! 1
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76 | 10 | Jlorapudmuyeckre ypaBHeHUsI 1
77 |11 | Jlorapudmuuyeckre HepaBeHCTBa 1
78 |12 | JlorapudmMuyeckre HepaBeHCTBa 1
79 |13 | Ypok 0600i11eH1sI ¥ CUCTeMaTH3aluH 1
80 |14 | Ypok 0600111eHHs U CHCTeMaTHU3aI[u1 1
81 |15 | KonTposbHas pabora Ne 7 o Teme 1
«JTorapudmvmueckast QyHKIs»
MuororpaHHuku (10 yacoB)
82 |1 |Ilouarue mHororpaHHuka. Ilpusma. [Inomazne 1
OOKOBOM MOBEPXHOCTH MPU3MBI
83 |2 | Peiienue 3aau Ha HAXOXX/€HUE JIEMEHTOB U 1
TIOBEPXHOCTH TIPU3MBI
84 |3 | CamocTosTenbHas pabota 1o Teme «IIpr3ma» 1
85 |4 |Ilupamupga. IlpaBusibHasg nupaMuja. 1
86 |5 | Pemenue 3aau Ha HaXOXJEHUE 3/IEMEHTOB U 1
TOBEPXHOCTH MUpaMu
JIbI
87 |6 | YceuéHHas nupaMuza. 1
88 |7 | CamocTtosTenbHas pabora 1o teme «ITupamuzia» 1
89 |8 | IIpaBusbHbIe MHOTOTPAHHUKU 1
90 |9 | Ypok 0600611eHns U cucTeMaTU3al[iy 3HAaHUM 110 1
Teme « MHOrOrpaHHUKU»
91 |10 | KourpossHas pabora Ne 8 o Teme 1
«MHoOrorpaHHuKu»
TpuroHomeTrpuueckue ¢opmyiisl (21 yac)
92 |1 |PamuanHas mepa yria. [IoBOopoT TOUKM BOKPYr 1
Hauasia KOOpJAUHAT
93 |2 | PaguanHas mepa yrya. 11oBOpOT TOUKH BOKpPYT 1
Havajia KOOpAWHAT
94 |3 | OnpejgenieHve CMHYCa, KOCMHYCA M TAHTe€HCA yIJa 1
95 |4 | OnpegeneHve CMHYyCa, KOCMHYCA Y TaHT'e€HCA yrIJa 1
96 |5 | 3Haku CMHYCa, KOCMHYCA ¥ TaHr'eHca yrja 1
97 |6 | 3HaKM CMHYCa, KOCMHYCA Y TaHr'eHca yrja 1
98 |7 | 3aBUCUMOCTb MeXJy CUHYCOM, KOCUHYCOM U 1
TaHCeHCOM OJIHOTO Y TOTO JKe yrJjia
99 |8 | 3aBUCUMOCTb MeXJy CUHYCOM, KOCUHYCOM U 1
TaHCeHCOM OJIHOTO Y TOTO JKe yrJjia
100 |9 | TpuroHoMeTpuyeckue TOXIeCTBa 1
101 |10 | TpuroHoMeTpuyeckue TOKIeCTBa 1
102 |11 | CuHYyC, KOCMHYC U TAHT'eHC YIJIOB & U - & 1
103 |12 | CuHyC, KOCUHYC U TaHI'eHC YIVIOB O U - O 1
104 |13 | ®opmysibl C/10KEeHUs 1
105 | 14 | ®opmysbl C/10KeHUs 1
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106 |15 | CuHyC, KOCUHYC Y TaHTe€HC IBOUHOTO yrja 1
107 |16 | CuHyC, KOCHUHYC Y TaHT€HC IBOUHOIO yrja 1
108 | 17 | ®opmyiiel nipUBeeHUs 1
109 | 18 | ®opmyiiel nipUBeeHUs 1
110 |19 | Cymma 1 pa3HOCTb CUHYCOB. CyMMa U pa3HOCTb 1
KOCUHYCOB
111 |20 | CymmMa u pa3HOCTb CUHYCOB. CyMMa U pasHOCTb 1
KOCUHYCOB
112 |21 | KourposmbHas pabora Ne 9 o Teme 1
«TpuroHomeTrpuueckue (GOpMyJIbD»
TpuroHoMeTpuueckue ypaBHeHus (11 gac)
113 |1 | YpaBHeHue cos X = a 1
114 |2 | YpaBHeHue COs X = a 1
115 |3 | YpaBHeHuMe sin X = a 1
116 |4 | YpaBHeHuMe sin X = a 1
117 |5 | YpaBHeHue tg X = a 1
118 |6 | YpaBHeHHe tg X = a 1
119 |7 | PerieHue TPUTOHOMETPUUECKUX YPaBHEHUM 1
120 |8 | PerieHre TPUrOHOMETPUUECKUX YPaBHEHUM 1
121 |9 | PemeHre TPUrOHOMETPUUECKUX YPaBHEHUM 1
122 | 10 | PemmieHue TPUTOHOMETPUUECKUX YPaBHEHUU 1
123 | 11 | KourtpossHas paborta Ne 10 o Teme 1
«TpuroHomeTpuyeckvie ypaBHEHUs»
BekTopsl B mpocTpaHcTBe (6 4acoB)
124 |1 | IloHaTue BeKTOpa. PaBeHCTBO BEKTOPOB 1
125 |2 | Cino)eHure U BbIlUUTaHUE BEKTOPOB. CyMma 1
HECKOJIbKUX BeKTOPOB
YMHOKeH1e BeKTOpa Ha UUC/I0
126 |3 | KommiaHapHble BeKTOphI. IIpaBuiio 1
Trapajuiesienuie/a
127 |4 | PasynoxeHue BeKTOpa I10 TPEM HeKOMILJIaHApHbLIM 1
BEKTOpaM
128 |5 | Pa3nokeHue BeKTOpa IO TPEM HEKOMILIaHAPHbIM 1
BEKTOpaM
129 |6 | KonTposbHast pabora Nell no TeMe «BeKTOpHI B 1
IIPOCTPAHCTBEe»
Pe3eps (7 yacoB)
130- Peseps 7
136

TemaTuueckoe rylaHUPOBaHUE

11 kmacc
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Ne Tema ypoka Yacos
1 IToBTOpEHUe 1
2 [ToBTOpEHME 1
3 IToBTOpEHUE 1
4 IToBTOpEHUE 1
5) [ToBTOpEHME 1
6 [ToBTOpEHME 1
TpuroHomerpuyeckye HyHKIN
7 OO6Js1acTh oripefiesieHUs] ¥ MHOKECTBO 3HaU€HUN TPUTOHOMETPHUUECKUX 1
byHKIMI
8 O6nacTh orpe/ie/IeHUs] U MHOYKECTBO 3HAUEHUM TPUTOHOMETPUUECKUX 1
byHKIMM
9 YeTHOCTb, HEUETHOCTh, MIEPUOAUUYHOCTb TPUTOHOMETPUUECKUX 1
byHKLIMM
10 YeTHOCTb, HEUETHOCTh, MEPUOAUUYHOCTb TPUTOHOMETPUUECKUX 1
byHKIMI
1 YeTHOCTb, HEUETHOCTh, MEPUOAUUYHOCTb TPUTOHOMETPUUECKUX 1
byHKIMI
12 CBolicTBa QyHKI[MHM y=CO0S X U eé rpaduk 1
13 CBolicTBa QyHKI[MHA y= COS X U eé rpaduk 1
14 CBoiicTBa GYHKIMU Y =C0S X U eé rpaduk 1
15 CBoiicTBa GYHKIMM Y= sin X U eé rpaduk 1
16 CpolicTBa QyHKIMU y=sin X U eé rpaduk 1
17 CpolicTBa QyHKIMUA y= Sinx rpaduk 1
18 CBoiicTBa ¥ rpa@uky GYHKIMN y=tg X U y=Ctg X 1
19 CBoiicTBa ¥ rpa@uky GyHKIMN y=tg X U y=ctg X 1
20 OO6paTHBIe TPUTOHOMETPHUUYECKHe QYHKIMU 1
21 OO6paTHBIe TPUTOHOMETPHUUYECKHEe QYHKIMU 1
22 OO6paTHbIe TPUTOHOMETpUYeCKHe (hyHKIUU 1
23 YPOK 0000111eHUsS ¥ CUCTeMAaTU3aIMY 3HAaHUH 1
24 Ypok 0600111eH1s ¥ cCCTeMaTH3alluy 3HaHUN 1
25 KonTponbHast pabota Nel 1o Teme «TpuroHomerpruueckue QyHKIMN» 1
MeTo/; KOOpAMHAT B IIPOCTPAaHCTBe. JIBIDKeHue.
26 IIpsiMoyrosibHasi crucTeMa KOOpAVHAT B IIPOCTPAHCTBE 1
27 KoopauHatel BekTOpa 1
28 Perienne 3a/1au 1o Teme «KoopZMHATHI BEKTOPa» 1
29 Perenue 3az1au no teme «KoopinHAaThl BEKTOpa» 1
30 CB$I3b MeXX/ly KOOpAIMHATaMU BEKTOpPA ¥ KOOPJIMHATAMU TOUYEK 1
31 [Tpocreiiilive 3a/lauy B KOOpPAMHATaX 1
32 PerreHue 3a71au o TeMe «MeTo/i KOOPAMHAT B IPOCTPAHCTBE» 1
33 Perienue 3azau 1o teme «MeToz KOOPJMHAT B IIPOCTPAHCTBEY 1
34 Yros1 MeXxy BeKTOpaMu 1
35 CkansipHOe TIpou3Be/ieHre BeKTOPOB 1
36 BblunicieHne yrioB MeXX/1y NpssMbIMUA U BEKTOPaMU 1
37 Perienue 3azau 1o teme «CKasisspHOe IPOU3Be/ieHre BEKTOPOB» 1
38 Perrenue 3az1au no teme «CKansipHOe NMPOU3BE/IeHE BEKTOPOB» 1
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39 YPOK NOBTOpPEHHUs U CUCTeMaTHU3aly 3HaHUN 1
40 YPOK NOBTOpPEHHUs U CUCTeMaTH3aliy 3HaHUN 1
41 KonTponbHast pabotalNe? o Teme «MeTo/; KOOPAWHAT B TTPOCT PAHCTBE» 1
42 IleHTpasnbHasi CAMMETPUS 1
43 OceBast cuMMeTpus. 3epKajibHasi CHMMeTpUst 1
44 TlapasuiebHbIN ITepeHOC 1
45 CamocTosiTesibHasi paboTa 110 TeMe «/IBrKeHUsI» 1
ITpomsBoAHas 1 ee reOMeTPUUYECKIH CMBICIL.
46 IIpesen nocienoBaTe/IbHOCTU 1
47 IIpenen nocienoBaTe/IbHOCTU 1
48 ITpesen GyHKIUH 1
49 HernpepbiBHbIe DYHKIMN 1
50 OrnpesiesieHre MPOU3BOJHOMN 1
51 OrnpeziesieHre MPOU3BOJHOU 1
52 [TpaBua auddepeHIpoBaHUs 1
53 [TpaBua auddepeHIpoBaHUs 1
54 ITpaBuna auddepeHIMpoBaHUs 1
55 ITpon3BoiHasi CTeNeHHOM (hyHKIU 1
56 [Tpou3BojHasi cTeneHHON QYHKIUU 1
57 [Tpou3BojHasi cTeneHHON QYHKIUU 1
58 ITpou3Bo/iHBIE 3/1IeMEeHTapHbIX QYHKLWN 1
59 [Tpou3Bo/iHBIE 3/1IeMEeHTapHbIX QYHKLWN 1
60 [Tpoun3Bo/jHBIE 3/1eMeHTapHBIX (DYHKIMI 1
61 [Tpoun3BO/jHBIE 3/1eMeHTapHBIX (DYHKIMI 1
62 ["eomeTpryecKui CMbIC/ IPOU3BOJAHON 1
63 YPOK NOBTOpPEHHUs U CUCTeMAaTHU3al[iy 3HaHUN 1
64 YDOK MOBTOPEHUS U CUCTeMaTU3al{ui 3HaHUU 1
65 YDOK MNOBTOPEHUS U CUCTeMaTU3al{ui 3HaHUU 1
66 KontposnbHast paborta Ne3 110 Teme «[Ipou3BoiHast U eé reoMeTprUUeCcKUii 1
CMBICTT»
Nuwmngp. Konyc. lap.
67 [TonsiTve nunuHpa. [1omaab NOBEPXHOCTYU LHUIUH/PA 1
68 Perienue 3aau 1
69 Pemenue 3aau 1
70 CamocTosiTesibHasi paboTa 1o Teme «LIpymHID» 1
71 ITonsitue Konyca. Ilo1jab MOBEPXHOCTH KOHYCA 1
72 Y ceueHHBIW KOHYC 1
73 Pemenue 3azau 1
74 Pelienue 3azau 1
75 Cdepa v 1miap. YpaBHeHue cepbl 1
76 B3aumHoe pacriosioxxeHue cepbl ¥ MJI0CKOCTH 1
77 KacartenbHas 10ckocTh K cdepe. [Tnomans chepsbl 1
78 Pemenue 3ajau 1
79 Pemienue 3afau 1
80 Pa3yinyHble 3a/1auy HAa MHOTOTPAHHUKHU, LUIMH/P, KOHYC U 1ap 1
81 PaszivyHble 3a1auv Ha MHOTOTPAHHUKU, LIWJIMH/IP, KOHYC Y 1L1ap 1
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82 PasnuHble 3a71aul HA MHOTOTPAaHHUKH, [TWJIMH/IP, KOHYC U 11ap 1
83 Pa3ruHble 3a7iaui HA MHOTOTDAaHHUKH, ITWIMH/IP, KOHYC M IT1ap 1
84 KonTponbHast pabota Ned o Teme «Iummusgp. Konyc. Ilap.» 1
ITprMeHeHMe POM3BOAHOM K UCC/IeAOBAaHMIO (QYHKIMH.
85 Bo3pacrtanve u yObiBaHUe QYHKLAN 1
86 Bo3pacranve u yObiBaHue QYHKLAN 1
87 OKCTpeMyMbl G YHKLIUU 1
88 OKCTpeMyMbl G YHKLIUU 1
89 OKCTpeMyMbl (PYHKLIUU 1
90 Haubosnbiiiee v HaMeHblIlee 3HauUeHUs1 (HyHKLIN 1
91 HauboJibiliee 1 HauMeHblilee 3HaueHust QYHKIUU 1
92 Haubonbiiiee ¥ HaniMeHblllee 3HaUeHUs PYHKIUN 1
93 ITpor3Bo/iHast BTOPOTO MOPSIAKA, BBIMYK/IOCTb M TOUKH TTepernoda 1
94 ITpor3Bo/iHasi BTOPOTO MOPSiAKA, BBIMYK/IOCTb M TOUKH T1eperrnoda 1
95 [TocTpoeHue rpa@uKoB 1
96 [TocTpoeHue rpa@uKoB 1
97 [TocTpoeHue rpadMKoOB 1
98 ITocTpoeHue rpadmKOB 1
99 YPOK MOBTOpEeHUsI ¥ CCTeMaTH3aLru 1
100 KonTtposnbHast pabora NQUS o Teme «[IprMeHeHHe MPOM3BOJHOM K 1
MCC/IeIOBaHUIO (DyHKITHI»
OO6BeMsI TeJl.
101 ITousiTrie 06éMa. OOBEM MPSIMOYTOJIBHOTO TTapasyiesienumesa 1
102 Perrenue 3asayu 1
103 CamocrosTenbHas pabora 1o Teme «O0BEM TIPSMOYTOTBHOTO 1
Triapasiiesierure/ia»
104 OO6BEM MPSIMOI MTPHU3MBI 1
105 OO6BEM UIMHADA 1
106 Perrenue 3asayu 1
107 BreruncsieHrie 06EMOB C TTOMOIIbIO UHTETpasia 1
108 OO6BEM HaKJIOHHOM MTPU3MBI 1
109 OO6BEM MUPAMUJIBI 1
110 Perrenue 3asau 1
111 O6BEM yceueHHOW TTHPAMU/IBI 1
112 O6BEM KOHYCa 1
113 OO6BEM yCceueHHOT0 KOHYCa 1
114 O06BEM 11apa U 11olaZib cepsl 1
115 OO6BEM I11apOBOTO CerMeHTa, 11apOBOT0 CJI0s], IIIAPOBOT0 CEKTOpa 1
116 [Tnomazab chepbl 1
117 Pemenue 3ajau 1
118 Perrenue 3asau 1
119 Perienue 3asau 1
120 KounrposibHast paboTta Ne6 110 Teme «OOBEMBI Te» 1
ITepBoo6pa3Has ¥ UHTErpasn
121 ITepBooGpasHast 1
122 ITepBooOpasHas 1
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123 ITpaBusia HaXOXKAEHUsT TIepBO0OPA3HBIX 1
124 ITpaBusia HaXOXKAEHUs] TTePBOOOPA3HBIX 1
125 [TpaBwia HaXOX/leHHsI TIepBOOOPa3HBIX 1
126 [Tno1jajb KpUBOJIMHENWHOM Tparneluu. BelurcieHre nHTerpasia 1
127 [Tno1agp KpUBOJIMHEHMHOM Tpaneluu. BeiurcieHye nHTerpasa 1
128 BbluncsieHre UHTerpasia 1
129 Borunciienue nioniazield GUryp c noMoiibo WHTerpasa 1
130 Bolunciienue nioniazield (Uryp c rnoMoiibo WHTerpasia 1
131 BrruriciieHue mjioijazei GuUryp c nomoisr0 WHTerpaia 1
132 IIpMeHeHUe UHTerpasoB [ijis pellleHus IPaKTUUeCKUX 3a/ay 1
133 Ypok 0600111eHHs ¥ CCTeMaTH3alin 1
134 KonTponbHast pabota Ne7 o Teme «IlepBoobpa3Hast 1 HHTerpasm» 1
KombrHaToprka
135 IIpaBusio npouvsBesieHus1. Pa3meliieHus ¢ TOBTOPeHUSIMU 1
136 ITepecTaHOBKH 1
137 ITepecTaHOBKH 1
138 Pa3wmelrieHusi 6e3 TOBTOPeHMIA 1
139 CouetaHus 6e3 oBTopeHuii 1 6uHoM HbloTOHA 1
140 Couetanusi 6e3 moBTopeHuii u 6uHoM HbioTOHA 1
141 CoueTanusi 6e3 moBTOpeHus: ¥ 6uHOM HpioTOHA 1
142 YPOK 0000111eHNUs ¥ CUCTeMaTU3alun 1
143 KonrposibHast paboTa Ne8 1o Teme «KoMbuHaTOpHKa» 1
144 BeposTHOCTEL COOBITHS 1
145 CJ10)keHre BepOosITHOCTel 1
146 C/10)keHre BeposiTHOCTen 1
147 YcnoBHasi BeposiTHOCTB. He3aBHCHMOCTD COOBITUIH 1
148 BeposTHOCTE MPOM3Be/IeHNs] He3aBUCUMBIX COOBITHI 1
149 dopmyna bepaynu 1
150 YPOK NOBTOPEHUsI ¥ CUCTeMaTHu3alu 1
151 KonTtposbHast paborta Ne9 110 Teme «31eMeHThI TEOPHUU BEPOSITHOCTEH» 1
KomriziekcHele unciia
152 OrnipejiesieHrie KOMITJIEKCHBIX YUCEe. 1
153 CJi0)keHre U YMHOXXKeHHe KOMITJIKCHbIX YKceJI 1
154 KowmruiekcHo conpsikeHHble uncia. Moyl KOMIVIEKCHOTO YKCIIa. 1
Ornepany BEIYUTAHUS U JIeJIeHUsT
155 Briuvtanue U fiejieHHe KOMIVIEKCHBIX YMCel 1
156 ["'eomeTpryeckasi UHTepIripeTalys KOMIVIEKCHOT'O YKcJ/ia 1
157 ['eomeTpuyeckas MHTepIipeTalys KOMIIEKCHOI'O YncC/ia 1
158 YMHOKeHMe U [le/ieHre KOMIIEKCHBIX YUCel, 3allMCaHHbIX B 1
TpUroHoMmeTpuueckoi dopme. dopmyna MyaBpa
159 dopmyna Myaspa
160 KBazipaTHOe ypaBHeHHe C KOMIIJIEKCHBIMU TTepeMeHHbIMU
161 Vi3BneueHre KOpHsI U3 KOMILIEKCHOTO urcia. Ayrebpandeckoe 1
ypaBHeHHe
162 Ypok 00600111eHNs ¥ CUCTeMaTH3aIuy 1
163 KonTponbHast pabotaNel0 110 TeMe «KoMIIJIeKCHBIE UMC/Ia» 1
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MAOQY «COLU Ne 32»

IToBTOpEHME
164 YpaBHeHUs C IByMsI HEW3BECTHBIMU M CITOCOOBI MX pelleHust 1
165 YpaBHeHUs C IByMsI HEM3BECTHBIMH M CITOCOOBI UX PeITeHuUs 1
166 YpaBHeHUs C IByMsI HEM3BECTHBIMH M CITOCOOBI UX PeITleHuUs 1
167 HepaBeHCTBa ¢ JBYMsI HEM3BECTHBIMHU M CTIOCOOBI UX PellieHust 1
168 HepaBeHCTBa ¢ ByMsI HEM3BECTHBIMHU M CTIOCOOBI UX PeleHust 1
169 HepaBeHCTBa € IByMsI HEU3BECTHBIMU M CITOCOOBI UX pelieHuUs 1
170 N306pa>keHre Ha KOOPJUHATHOM MIOCKOCTU PeIIeHNA HepaBeHCTB U 1
CHCTEeM HEPaBEeHCTB C JIBYMsI HEM3BEeCTHbIMU
171 V300pakeHre Ha KOOPAWHATHOM TMJIOCKOCTU pellleHH HepaBeHCTB U 1
CHCTeM HepPaBeHCTB C [IBYMsI HEU3BEeCTHbIMU

172 IToaxo/pl K pellieHuto 3a/iay C rapaMeTpaMu 1
173 IToaxobl K pelieHuto 3aJjau C rnapaMeTpamMu 1
174 ITogxo/pl K pelleHuto 3a/jay C mapaMeTpaMu 1
175 CTeneHb C pallMOHA/IbLHBIM ITOKa3aTejieM 1
176 VppairoHa/ibHbIe ypaBHEHUs 1
177 [TokazaTenbHasi GyHKIUS 1
178 [Toka3zaTe/nbHbIe ypaBHEHUS 1
179 ITokasaresibHble HEPABEHCTBA 1
180 Jlorapudmuueckas QyHKIIs 1
181 Jlorapudmunueckue ypaBHeHUsI 1
182 JlorapudmMuueckue HepaBeHCTBA 1
183 ITpeobpa3oBaHUe TPUTOHOMETPUUECKHUX BBIDAYKEHUH 1
184 TpuroHoMeTpruueckue ypaBHEHUsI 1
185 [Tpou3BojiHasi ¥ eé reoMeTpUUYeCKHU CMBICTT 1
186 [TpuMeHeHHe NTPOU3BOHOU 1
187 ITepBoobpa3Hasi, MUHTerpas 1
188 Komb6unatopuka. TB 1
189 [leprieHAUKYJIAPHOCTD B TIPOCTPAHCTBE 1
190 [TapanienbHOCThL B TPOCTPAHCTBE 1
191 CeueHUs MHOTOTDaHHUKOB 1
192 PaccTosiHYe OT TOUKHU [I0 TIJIOCKOCTU 1
193 Yros Mexxay NpsIMbIMU 1
194 YTr0J1 MeXAY NIPSIMOM U MJIOCKOCTBIO 1
195 YT0J1 MeXy IIJIOCKOCTIMU 1
196 I110111a/1b TOBEPXHOCTH MHOTOTPAHHHUKOB, O0BEMBI TeJT 1
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