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ITosicHuTe/NILHAA 3aNnMUCcKa

Pabouasi mporpamma yuebHOro Kypca «IIpakTHKyM 10 MaTeMaTHKe» Iy 9 Kracca
COCTaB/€Ha Ha OCHOBe HOPDMAaTHMBHBIX TIPaBOBBIX aKTOB M WHCTPYKTMBHO —
MeTOJUYEeCKUX JOKYMEHTOB:

1. ®epepanbHoro 3akoHa PP «O6 obpa3oBanuu B Poccuiickoit @epnepariyivi» Ne 273 —
@3 0129.12.2012 (Cc U3MeHeHUSIMU U [I0TIO/THEHUSIMMU )

2. Tlpuka3 MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit ®epepaimu oT
17.12.2010 r. Ne 1897 ((B pea. [Ipuka3or MuHobOpHayku Poccuu ot 29.12.2014 N 1644,
ot 31.12.2015 N 1577, Tlpuka3a MunnpocBeirienust Poccuu ot 11.12.2020 N 712) «O6
yTBep)KAeHun (eepasbHOr0 TOCyZapCTBEHHOTO oOpa3oBaTenbHOTO — CTaHAApTa
OCHOBHOT'O 00111er0 00pa30BaHU».

3. Ilpuka3 MunuctepcTBa npocBelieHus Poccuiickont @eneparuu ot 22 mapta 2021 r.
Ne 115 «O6 yrBepxaenuu [lopsiika opraHv3aliiy U OCyIeCcTBIeHUs 00pa3oBaTe/TbHON
JesITe/IbHOCTU 110 OCHOBHBIM 0011je06pa30BaTe/IbHBIM IMporpaMmamM — 06pa3oBaTe/IbHbIM
nmporpaMMaM  HauajbHOTO O0Illero, OCHOBHOTO O0OIero ¥ cpeiHero o0Iero
obpa3oBanusi» (BcTymaeT B cuiy ¢ 1 centsiops 2021 roza);

4. IlocraHoB/ieHUe T[JIaBHOTO TI'OCYJapCTBEHHOIO CaHUTapHOro Bpaya P® ot 28
ceHTsiops 2020 r. Ne 28 «O06 yTtBepkaeHuM caHuTapHbIx TipaBun CIT 2.4.3648-20
"CaHUTapHO- 3MHJEeMHOIOTUUeCKHe TpeOOBaHWS K OpraHM3alusiM BOCIUTAHUS U
oOyuJeHMs], OTABIXa ¥ 03/10POBJIeHUs JeTeli U Mmostoaexku’ (masee - CIT 2.4.3648-20);

5. TlocTraHoB/ieHMe I/1aBHOIO rOCYAAPCTBEHHOI0 CaHUTapHOro Bpaya PP ot 28 auBaps
2021 r. Ne 2 O6 yTBep)kAeHUM CaHUTApHBIX TpaBua U HOpM CanlluH 2 1.2.3685-21
"I'urneHnUecKre HOPMATHBBLI M TpeOoBaHHSI K oOecrieueHHIo 06e301MacHOCTH W (WIH)
Oe3BpeHOCTH 1S ueioBeKa (hakTopoB cpeabl oouTtanus” (ganee - CanlluH 1.2.3685-
21);

6. [lpumepHOli OCHOBHOW o0Opa3oBaTe/NbHON TIpPOrpaMMbl OCHOBHOTO OOIIero
obpa3zoBanusi, ofo00peHa  peleHueM  (eepanrbHOTO  yueOHO-MeTOAUYECKOTO
o0BerHeHus 1o 001eMy obpa3oBanuio oT 08.04.2015, nmporokos Nel/15 (B pefakiyu
npotokona Ne 1/20 ot 04.02.2020).

7. Ilpuka3 MunnpocgetieHusi Poccun ot 20 mas 2020 r. Ne 254 «O6 yTBep)KIeHUN
denepanbHOTO TepeyHsi yueOHHUKOB, AOMYILeHHBIX K UCTI0Ib30BaHUIO TIPY peaTn3alin
MMEFOIINX FOCyZapCTBeHHYI0 aKKpeJuTaluio 00pa3oBaTe/bHbIX MMPOrpaMM HauaabHOTO
o0I11eTo, OCHOBHOrO 0O0IIero, cpeaHero o0Imero o00pa3oBaHWS OpraHU3alUSIMH,
OCYIIIeCTB/ISIOIIMMH 00pa30BaTebHYIO JesiTe/IbHOCThY;

8. Ipuka3 MwunobpHayku Poccuu ot 9 wmronsi 2016 1. Ne 699 «O6 yTBepKAeHUH
TepeyHsi OpraHW3alvid, OCYIIEeCTBJISION[UX BBIMYCK y4ueOHBIX TI0COOMIA, KOTOpBIe
JNOMYCKAKTCA K WCMHOJb30BaHUID TPU peasv3aluyd WMEIOLIUX TOCyAapCTBEHHYIO
aKKpeUTaliio0 00pa3oBaTe/IbHBIX MTPOrpaMM HauasabHOTO 0011iero, 0CHOBHOTO 00i1iero,
cpezHero o61iero o6pa3oBaHUs»;

9. INpuka3 MunucrepctBa mpocseirieHuss P® ot 03.09.2019 Ne 465 «O06 yTBepXAeHUN
TepeuHsi CpeJCTB 0O0yueHHWs M BOCIMTaHUS, HeOOXOAWMBIX il peav3aliuu
oOpa3oBaTe/bHLIX MPOTPaMM Hava/JbLHOTO O00Iero, OCHOBHOTO OOII[eT0 W CpefHero
obmiero oOpa3oBaHusl, COOTBETCTBYIOI[UX COBPEMEHHBIM YCJIOBUAM 0OyueHwMs,
HeoOXOAMMOro TPy  OCHAIleHWW 001meo0pa3oBaTe/lbHBIX OpraHW3aldid B LIEJIsAX



peanu3aliid MepOTpUATHIN T0 COJEeMCTBUIO CO3[aHUI0 B cybbekTax P® (ucxops u3
MIPOTHO3UPYEeMOM TOTPeOHOCTH) HOBBIX MeCT B 00pa3oBaTeNbHBIX OpraHH3aLUsX,
KputepueB ero (opMupoBaHus ¥ TpeboBaHMN K (PYHKI[MOHATbHOMY OCHAILleHUIO, a
Tak)ke HOpMaTHBa CTOMMOCTU OCHAII|eHUsI OIHOTO MeCTa O0YYarol[erocsi yKa3aHHbIMU
CpeJiCTBaMH 00YUeHHS ¥ BOCTIUTAHUSI»;

10. IIporpammbl 1O MaTeMaTuke Jad 9 kjacca Ha OcCHOBe dejepasnbHOrO
roCyZlapCTBEHHOT'0 00pa30BaTeIbHOTO CTaHlapTa OCHOBHOTO 0011jero 00pa3oBaHusl U B
COOTBETCTBUM C KOAU(PUKATOPDOM 3JIEMEHTOB COJlep)KaHUsi TI0 MaTreMaTuke IS
COCTaBJIeHUS KOHTPOJIbHBIX V3MepUTe/TbHbIX MaTepuaioB OCHOBHOT'O
roCyapCTBeHHOro 3k3ameHa 2022roaa.

11. OcHoBHo# 06pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111ero o6pa3oBaduss MKOY
«CpepnneBactoranckast COIL» Ha 2023-2024 yueOHbI TO.

12. KanengapHoro yuebHoro rpaduka MKOY «CpenneBactoranckass COILL» Ha 2023-
2024 yuebHbI o,

Kypc BHeypouHOU JesiTeTbHOCTH «lIpakThueckass MareMaTHKa» pacCUMTaH Ha
00yuaroIuxcs JeBSAThIX K/IaCCOB, TOJNYUMBIIHNX 0a30Bble YMEHHS peIlaTh 3a/laud B
ripeZiesiax rporpaMmebl.

Kypc «IlpakThueckasi MaTeMaThKa» TIPU3BaH aKTyaJu3UpOBaTh U YIIyOUTh
3HaHWS, paHee I0/yYeHHbIe yyall[MMUCS B TIpOLjecce U3yUeHUs: MaTeMaTUKU, a TakKe
00ecrneurTh AOTO/HUTEIbHYIO TIOITOTOBKY YYalllUXCsl K TOCYJapCTBEHHOM UTOTOBOM
aTTecTal[uu 1o MaTemartuke. Ero ryiaBHast 3afjaua — popmMupoBaTh 001IIMie yMeHUs U
HaBBIKU T10 PELeHUI0 3a1a4 U MOUCKY 3TUX PeLlIeHUN.

IlaHHBIN KypC TI03BOIUT BBIMYCKHUKAM TOATOTOBUTECS K OI'D, 0O0BeKTUBHO
OLIEHWUTh CBOM 3HAHWS TIO TIpeIMeTy, orpoboBath pa3paboTanHbie KMIMBI 1 O1[eHUTH X
CTPYKTYPY Y COZep>KaHue, HaAyUMTbCs pellaTh 3a/auu.

Kypc He 3ameliiaeT ypoku aareOpbl U reOMeTpPHH, a IOTIOHSIeT WX, OMUPaeTcs Ha
MeXXrpeAMeTHble CBs3U. HecMOTpsi Ha TO, YTO MHOTHMe paszielibl Kypca yKe IOBTOPSIIU
Ha ypOKax, He OyZeT JMIIHUM aKI[eHTUPOBaTh BHMMAaHWE Ha KaKWUX-TMOO TPYIHBIX
cyJasix, TIOBTOPUTh TeopeTU4eCcKUiu mMarepuar. 3aHATHA TI03BOJISIIOT
CHUCTeMaTU3UpPOBaTh I0/Iy4YeHHbIe ¥ [IOBTOPEHHbIe BO BpeMs YPOKOB 3HaHUS.

OCHOBHBIMM YeasiMu Kypca SIB/ISIeTCsS COBepIIIeHCTBOBaHWE TPUOOPeTeHHBIX
y4YallMMUCS 3HaHUM, (JOPMUPOBaHKE YMEHUS U HaBBIKOB T10 PeLlIeHut0 3a/iau 1
MOMCKY 3TUX peLIeHWW, Pa3BUTHE HABBIKOB JIOTUUECKOTO MBIIIEHUS, pacClldpeHre
Kpyro3opa IKOJbHUKOB, BOCITUTaHHE CAMOCTOSATeTbHOCTH B pabore.

3ajauM Kypca:

1. TTo3HAaKOMUTB y4all[MXCsi C HOBOM Jijisi HUX (hOPMOM C/lauM 5K3aMeHa 110 MaTeMaTHKe.
2. IToMoub [1eBATUK/IACCHUKAM IPeo0/IeTh MCUX0I0TUYecKrue TPYAHOCTH, CBS3aHHbIe
C 9K3aMEeHOM.

3. [o3HakoMuTh pebsT ¢ TpoLeAypol rposefeHusi OI'D o MaTeMaTHKe C OCHOBHBIMU
TpebOBaHUSIMU K PellleHUI0 3a/au.

4. ®opmupOBaTh HaBbIK pellleHUs W 3aluCU pellleHuss 3a/laHuil C pa3BepHYTbIM
OTBETOM.

5. IloMoub [IeBATHUK/IaCCHUKAM TOATrOTOBUTHLCA K OI'D, MOBTOPUB M CUCTEMAaTU3MPOBAB
TI0/Iy4YeHHbIe UMU CBeJleH!s 10 MaTeMaTHKe.



6. JlaTh yuarmmcsi BO3MOKHOCTb 00BEKTHBHO OL[€HUTh CBOW 3HAHUS T10 TIPe/IMETY.

7. OripoboBath pa3paboranHubie KMMei asisi ciaun OI'D.

[TpenaraemMblii TIOATOTOBUTE/TLHO-TPEHUPOBOYHBINA KYPC MpeAHa3HaueH [I/Is yUaluxcs
9 kyaccoB u paccuutaH Ha 34 yaca. OH oOTBeyaeT Ba)KHbIM Lie/IIM: 3HAKOMUT C
MPAaKTHKOW 3K3aMeHa 10 MaTeMaTHKe B HOBoW ¢dopme OI'D u HameuaeT NPHUOPHUTETHI
noarotoBky K EI'D B 11 knacce. PazpaboTka JaHHOTO Kypca 00yc/ioB/ieHa OTCYTCTBUEM
B Kypce anredpbl ¥ reoMeTpUM 9 Kjiacca TeM, paCCUMTaHHBIX Ha MOBTOpPeHHe B IOJTHOM
00BEMe MaTeMaTHKH 5 - 9 K/1acCoB.

IInanupyemMble pe3y/IbTaThbl y4e0HOro Kypca «I[I[pakTHKyM 0 MaTeMaTHKe»
JINUHOCTHBIE PE3YJ/IBTATHI

JINYHOCTHBIE Ppe3yJabTaThl OCBOEHUSI TMPOrpaMMbl Kypca BHEYPOYHOM
nesiTeTbHOCTU «[IpakTHKyM 10 MaTeMaTHKe» XapaKTepru3yrTCs:

1) naTproTHYeCcKoe BOCTIMTaHHE:

TpOSIB/IEHWEM WHTepeca K TIPOIJIOMY W HACTOSIeMY POCCUMCKONM MaTeMaTHKH,
L[eHHOCTHbIM OTHOILIEHWEM K JOCTW)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOU
MaTeMaTHU4YeCKOM IIKO/bl, K UCIO/Ib30BAaHUI0 3TUX AOCTWKEHWW B [IPYTUMX HayKax U
TIPUK/IaIHbIX cdepax;

2) rpakiaHCKoe ¥ AYXOBHO-HPAaBCTBeHHOE BOCIUTAaHHe:

TOTOBHOCTBIO K BBIITOJTHEHHIO 00si3aHHOCTe! TpaklaHWHA W peasTi3al[iy ero Tpas.,
Npe/icTaB/ieHWeM O MaTeMaTUueCKUX OCHOBax (yHKUMOHHWPOBAHUSI Pa3/UUHbIX
CTPYKTYp, SIBJ€HWM, TIpolieAyp TpaXkAaHCKoro obijecTBa (Harmpumep, BbIOOPHI,
OTMpOChI), TOTOBHOCTbIO K OOCY)KIEHWIO STUUeCKMX TIpo0sieM, CBSI3aHHBIX C
MpaKTUUeCKUM TIPUMEHEHUEeM [IOCTW)KEHUM HayKu, 0CO3HaHWEM Ba)KHOCTH MOPAaJbHO-
TUUECKUX TPUHIUIIOB B [IesiTeIbHOCTH YUEHOTO;

3) Tpy/i0BO€e BOCIIMTAaHME:

YCTAaHOBKOM Ha aKTMBHOe YydyaCcTMe B pellleHWd MpPaKTAYeCKuX 3ajauy
MaTeMaTU4YeCKOM  HarpaB/ieHHOCTW, OCO3HAaHWEM BaKHOCTM  MaTeMaThUueCcKOro
oOpa3oBaHMs Ha MPOTSHKEHHH BCeM JKU3HM I YCIeIIHOW MpodeCcCHOHaTbHOU
JesiTe/IbHOCTU W pa3BUTHEM HeoOXOAMMBIX yMeHM, OCO3HaHHbIM BbIOODOM U
TIOCTPOEHHEM WH/IMBU/IyalbHOW TpaeKTOpHMH 00pa30BaHUSI U >KU3HEHHBIX TIAHOB C
YUETOM JTMUHBIX UHTEPECOB W 00I1leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCIIMTAaHUE:

COCOOHOCTBIO K~ SMOLIMOHA/JILHOMY W 3CTeTUYeCKOMY  BOCTIPUSITHIO
MaTeMaTHYeCKUX OOBeKTOB, 3a/lau, pelleHuid, pacCy)XAeHWM, yMeHHI0 BUJEThb
MaTeMaTU4eCcKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpveHTaled B  [eSTeJbHOCTA Ha COBPEMEHHYI0 CHUCTeMY  HayUHbIX
Tpe/icTaB/ieHUd 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUSI 4Ye/ioBeKa, TPUPOAbI U
oOImecTBa, TIOHMMAaHWEM MaTeMaTHUeCKOW HayKd Kak cdepbl 4YeioBeuecKoi



NesiTeTIbHOCTA, 3TarioB €€ pa3BUTUS U 3HAUMMOCTH [IJi1 Pa3BUTUS LIMBUIM3AlUH,
OBJIa/leHMeM S$I3bIKOM MaTeMaTMKA W MaTeMaTH4yecKOW KYJbTypOd KaK Cpe/iCTBOM
MO3HaHWSI MUpPA, OBJ3JleHMeM MPOCTEHMIIMMU HaBbIKAMU  HCCJIe[0BaTe/bCKOU
nesiTeNTbHOCTY;

6) ¢usuueckoe BocnuTaHue, (opMHpPOBaHHEe KY/ILTYPbl 3[0POBb U
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:

rOTOBHOCTBIO PUMEHSTh MaTeMaTUUYeCKHe 3HaHUSI B MHTepecax CBOEro 3/j0pOBbS,
BeJIeHHs 3/I0pOBOT0 0o0Opa3a »KW3HU (3[0pOBOe IMUTaHHe, COA/laHCHPOBAHHBIM PEXXKUM
3aHSATUM W OTAbIXa, pery/spHas ¢u3uueckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedieKCcry, MprU3HAHUEM CBOETO TIpaBa Ha OLIMOKY M TaKOro yKe MpaBa Apyroro
YyeJsI0BeKa;

7) 3K0/I0THYeCKOe BOCITUTAHHe:

OpveHTallMeli Ha TpUMeHeHHWe MaTeMaTHUeCKUX 3HaHWM [Is1 pellleHusl 3a7iau B
00/1acTh COXPaHHOCTU OKPY>Karollled cpefibl, TJIAHUPOBAHUS TTOCTYIIKOB M OLIeHKH UX
BO3MOXKHBIX TIOC/TIe/ICTBUN [I/I1  OKpYy)Kartollleid cpefibl, OCO3HAaHWEM T100aJbHOTO
XapakTepa 3K0JIOTHYeCKUX TpPo0/ieM U IMyTel UX pellieHws;

8) apanTanua K HM3MEHSAIOIUMCH YC/JAOBUSIM COLMA/TBHOW M TPHUPOJHOU
cpeaplI:

TOTOBHOCTBIO K JIEMCTBUSIM B yCJIOBUSX HEOINpeJeéHHOCTH, MOBBILIEHUIO YPOBHS
CBOEM KOMIIeTeHTHOCTH 4Yepe3 MPAaKTHUUeCKYyH [esiTe/lbHOCTb, B TOM UWC/ie yMeHue
YUWATLCS Y APYTUX JIFOJeH, mprobpeTatb B COBMECTHOM [IesITe/TbHOCTH HOBbIe 3HAHMS,
HaBbIKA U KOMITeTeHLIUU U3 OIbITa JAPYTHUX;

He06X0MMOCTBHIO B (POPMHUPOBAHUM HOBBIX 3HaHHM, B TOM umciie (GOpMyIMpPOBaTh
W7ieu, TIOHSITHS, TUTIOTe3bl 00 00beKTax U SIBJIEHUSIX, B TOM UHC/Ie paHee HeU3BeCTHBIX,
0CO3HaBaTh [JIeUIUThl COOCTBEHHBIX 3HAHWM W KOMITETEHTHOCTEH, TJIaHUPOBaTh CBOE
pa3BUTHE;

CroCOOHOCTBIO OCO3HABAThb CTPECCOBYIO CHTYAlMI0, BOCIIPUHUMATb CTPECCOBYIO
CUTyal[dI0 KakK BbI30B, TPeOYIOIMM KOHTPMep, KOPPEKTHpPOBaTh IPHHUMAaeMble
pellieHUsT U JleliCcTBUS, (POpPMy/JUpPOBaTL U OLIeHWBaTb PUCKA U TIOC/Ie[[CTBUS,
(dbopMUpOBATh OMBIT.

METAIIPEAMETHBIE PE3YJ/IBTATHI
ITo3HaBaTe/bHbIE YHUBEPCA/TIbHbIE yUeOHbIe e CTBUS

Ba3oBbie jloruyecKue JeiCTBUS:

e BBIBJISITH M XaPaKTEPU30BaTh CYyI[eCTBEHHbIE TTPU3HAKHA MaTEMaTHUECKUX 00BEKTOB,
TIOHSITUM, OTHOIIIEHHH MEXy TOHATHSIMH, (hOPMYJ/IMPOBATh OTpe/e/IeH s TTIOHSITHH,
yCTaHAB/IMBaTh CYIeCTBEHHbIM TIPU3HAK K/IaCCU(HUKAIMKM, OCHOBAaHUS  JJIs
0000111eHYs ¥ CpaBHEHHs, KPUTEPUH MPOBOAMMOr0 aHa/In3a;



BOCTIpUHUMATh, (POPMYJIUPOBATh 1 TTPe00pa30BLIBaTh CYKAEHUS: YTBePAUTEeTbHbIE U
oTpullaTebHbIe, e JUHUUHBIE, YACTHBIE U OOII1e, YCIIOBHBIE;

BBISIB/ISITh MaTeMaTUUeCKHWe 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHMBOpEUYMUsi B
dakTax, AaHHBIX, HAOMIOJEHUSX W YTBEPXKIEHUSX, TIpejjiaraTb KPUTEPUH [IJIs
BbISIB/IEHUS] 3aKOHOMEPHOCTEH Y MPOTUBOPEYNH;

Jles1aTh BBIBOJBI C UCIIO/Ib30BaHMEM 3aKOHOB JIOTHUKH, [1eYKTUBHBIX U UHIYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUU M0 aHa/I0TUH;

pa3bupaTh IOKa3aTejbCTBA MaTeMAaTUUeCKHUX YTBEPXKAEHWH (MpsiMble U OT
MPOTUBHOI0),  TMPOBOAUTb  CaMOCTOSATEJIbHO  HECIOXKHble  J0Ka3aTebCTBa
MaTeMaTh4YeCKUX (PaKTOB, BbICTpaUBaThb apryMeHTAl|Ui0, MPUBOAUTH MpPHUMEphbl U
KOHTPIIpUMephbl, 000CHOBBIBaTb COOCTBEHHBIE PACCY K/ €HUS;

BLIOMpATh Croco0 perieHUss yueOHOI 3a7iaun (CpaBHMBAThb HECKO/ILKO BapHaHTOB
pellleHus1, BbIOMpAaTh Haubosee TMOAXOAAIMMNA C YYETOM CaMOCTOSITESTbHO
BbI/IeJIEHHBIX KPUTEPHEB).

Ba3oBble HcciejoBaTe/IbCKHe JeHCTBHUA:

WCMO/Ib30BaTh  BOIMPOCHI  KaK  MCC/IefoBaTebCKUM  HWHCTPYMEHT  I103HaHWf,
dopMynvMpoBaTh  BOMpOCH,,  (UKCUpYHOIIWe  MpPOTUBOpeuue,  Mpobiemy,
CaMOCTOSITe/IbHO yCTaHaB/IMBaTb HCKOMOe U JlaHHOe, (OpMHpPOBaTh TUIIOTE3Y,
apryMeHTHPOBAaTh CBOK) MO3ULIUI0, MHEHUE;

TIPOBO/IUTH TI0 CaMOCTOSITE/IbHO COCTABJIEHHOMY TIJIaHy HECJIO’KHBIM SKCIIePUMEHT,
HeOOo/bIlIoe HCCeJOBaHUe T10 YCTAaHOBJEHWIO 0COOeHHOCTel MaTeMaTUYecKOTro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MeXIy C0O0ii;

CaMOCTOSITeJTbHO  (pOpMYJIUpPOBaTh 0000I[eHHsT ¥ BLIBOJABI TI0 pe3yJ/bTaTaM
MpOBEIEHHOTO  HAOJIOZIEHWsI,  WMCC/AeOBaHMs,  OLIEHWBaThb  [JOCTOBEPHOCThb
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMI;

IMPpOTHO3MUPOBATH BO3MOJXHO€E pa3BUTHE rpornecca, d TaKXKe BBIIBUI'dTh
npearojoXKeHus O ero pa3BMTHHU B HOBBIX YC/IOBUSAX.

Pabora c uaopmanmeii:

BBISIBJIATb ~ HEJOCTATOYHOCT M M30BITOYHOCT,  HMH(OpPMAI[MM,  JaHHBIX,
HeO0OXOMMBIX /IS PeIIeHHs 3a/jauu;

BbIOWpaTh,  aHA/JM3UPOBAaTh,  CHUCTEMATH3UpPOBaTb W  HWHTEPIIPETUPOBATh
vH(OpMalI[1IO pa3/IMUHbIX BUJOB U (hOpM Tpe/iCTaBIeHMUS;

BbIOMpaTh (opMy TipefCTaB/ieHUss MH(OPMAI[MM W WUTFOCTPUPOBAThL pelllaeMble
3aflauM CXeMaMu, JharpaMMaMu, UHOM rpadyKoi U uX KOMOWHAIUSIMY;



e OLIeHUBaTh HaZlEKHOCTb MH(MOPMAIMK MO0 KPUTEPHUsIM, TIPe/JIOKeHHbIM yuuTesieM
WM C(pOPMYIMPOBAHHBIM CaMOCTOSITE/TbHO.

KoMMyHHKaTHBHBIE YHHBEPCA/IbHbIE YUueOHbIe JeHCTBHUS:

e BOCOPUHUMATh U (OPMYJIUPOBATh CYX/EHUS B COOTBETCTBUM C YCJIOBUSMU U
Le/IsIMU 0011[eHus, SICHO, TOYHO, TPAMOTHO BbIPa’KaTh CBOKO TOUKY 3PeHUS B YCTHBIX
M TUCbMEHHBbIX TeKCTaX, /[JaBaTb TIOSICHEHUsI MO0 XOJly pelleHds 3aaui,
KOMMEHTHUPOBATh MOJyYeHHbIN pe3y/bTarT;

e B Xxofle 0bOCyx[eHHUs 3aJaBaThb BOIMPOCHI TIO CYIeCTBY OOCYyXZaeMOi TeMbl,
1po0J/IeMbl, pellaeMOM 3a/laud, BbICKA3bIBaTh WJEH, HarleJieHHble Ha ITOMCK
pellleHUs], COTOCTaB/sATh CBOU CYXKAEHUsI C CY)XXAEeHUSIMU APYIuX Y4aCTHUKOB
auanora, oOHapy>KMBaThb pa3/iiuvie W CXOJCTBO TIO3WIMM, B KOPPeKTHOU (opme
(hopMyIMpOBaTh pa3HOIIacUsi, CBOU BO3PayKeHHsI;

e TIpe/CTaB/ATbL pe3y/bTaThbl pellleHusl 3a/lauM, SKCIepuMeHTa, WCC/e/l0BaHuUsl,
MPOeKTa, CAMOCTOSTENHbHO BbIOMpaTh (oOpMaT BLICTYIIEHUS C Y4€TOM 3ajau
Tipe3eHTaLMd ¥ 0COOeHHOCTel ay/IuTOpHHY;

e TIOHWMAaTh W UCIIO/Ib30BATh MMPEUMYII[eCTBAa KOMaHHOW U UHAUBUAYATbHOW PabOThI
TIPU pellieHry yueOHbIX MaTeMaTHUUeCKUX 3a7iauy;

e TMpPUHUMATh 1leJlb COBMECTHOM [JesiTeIbHOCTH, TUIaHWPOBATh OpraHU3al[{io
COBMECTHOM paboThbI, pacripefiesisiTb BUbI padOT, JOroBapuUBaThCH, 00CYKIATh
TIpoliecc U pe3ynbTaT paboThl, 000011[aTh MHEHHS HECKOJIBKUX JTHO/IeH;

e yuyacTBOBaTh B TPyNmoBbiX (opmax pabotel (06CyxmeHHs, 0OMeH MHEHHSIMH,
MO3TOBBI€ IITYPMBI U IPYTHE), BBITIOIHATH CBOIO UaCTb pabOTHI 1 KOOPAMHUPOBAThH
CBOH JIeICTBUS C APYTUMU UjileHaMU KOMaH/Ibl, OlleHMBaTh KaueCTBO CBOEro BK/Ia/la
B OOU[MH TIPOAYKT TI0 KpUTepHUsM, CHOPMYJUPOBAHHBIM  y4aCTHUKAMU
B3aMMO/IeNCTBUSI.

Pery/iiTUBHBbIe YHUBepca/ibHbIe yueOHbIe 1eliCTBUA

Camoopranusanus:

e CaAMOCTOATENHHO COCTAaBJISATh TUIAH, aJITOPUTM pellleHus 3ajauu (MM ero 4acTh),
BBIOMpATh CIOCO0 peleHusT ¢ YYETOM HMEIOIIUXCS PeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTeM, apryMeHTHpOBaTb M KOPPEKTUPOBAaTb BapWaHThI pelleHud C
Y46TOM HOBOU MH(OpPMAaLIUH.

C&MOKOHTPOJIB, 3MOHI/IOHaJIbeIﬁ HHTE/I/IEKT:
B/Ia€Th criocobamMu CaMOIIPpOBEPKH, CaMOKOHTDOJIA TIIpoLecCa W pe3y/bTaTa
pemeHuda MaTeMaTHueCcKoun 3dJa4H;



e TIpeABUJeTb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb MpUA peLIeHWd 3a/auy,
BHOCHUTb KOPPEKTUBBI B [IeSITE/IbLHOCTh HA OCHOBE HOBBIX 0OCTOSITE/TECTB, HAMJ@€HHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

e OIleHWBaTh COOTBETCTBHE pe3y/ibTaTa [AesTebHOCTHA TIOCTABJIEHHOW TIieid U
YCJIOBUSIM, OOBSCHATh MPUUMHBI JOCTYKEHUS] WM HeJOCTWXXeHUs 1e/d, HaXOJUTh
olIMOKY, 1aBaTh OLIEHKY NMPHUOOPeTEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJ/IbTATDBI

K koHIly oOyueHuss B 9 Kacce 00yJaroIuiics MOMyYUT CaeAyIOIIye MpeJMeTHbIe
pe3y/bTaThl:

Yucia 1 BBIYMC/I€HUA

CpaBHUBATh U YNOPSAOUUBATh PALIMOHA/IbHBIE U MPPAL[MOHA/IbHbIE UMC/Ia.

BeinonHATe apudmMeTnyeckrde AeMCTBUS C pallMOHA/IbHBIMM UHMCIaMH, COoueTas
YCTHbIe W TMCbMEHHbIE TIPUEMBI, BBIMOJHATh BBIYMCAEHUS C HppalMOHaTbHBIMU
YKC/IaMHU.

HaxoguThk 3HaueHUs1 CTeTleHeM C 1[e/IbIMUA TTOKa3aTeasiMU U KOPHeW, BbIYHC/IATh
3HaUYeHMs1 YMCIOBBIX BbIpayK€HUM.

OKpyr/isiTb  [€MCTBUTE/IbHbIE  UWC/A, BBINOAHATh MPUKUAKY  pe3yJ/ibTara
BBIYMC/IEHWH, OL|€HKY UHCJIOBBIX BbIDa’KEHUM.

AnredpanuecKne BbIpa)KeHHs

[IprimeHAT>  MOHSITWE  CTeNeHW C  LedblM  [IOKa3aTeleM,  BbIIOJHATh
npeoOpa3oBaHys BEIpAKEHHUM, CO/IePIKall[UX CTETIeHH C I[e/IbIM IT0Ka3aTe/eM.

BEITIO/THATE  TOXKJ]@CTBEHHBIE IMpeoOpa30BaHMs PaIjMOHA/ILHBIX BBIPA)KEHUH Ha
OCHOBe TIpaBWJI AEMCTBUI HaJi MHOTOUJIeHAMH U a/ire0panueCcKUMH IpoOsMH.

PacknazibiBaTh KBaJpaTHBIM TPEXUIeH Ha MHOXKUTETH.

[TpuMeHsATb TIpeoOpa30BaHUS BHIDAKEHWM /I PeIlleHHs Pa3IWuHBbIX 3a/au U3
MaTeMaTUKU, CMeKHbIX TIpe/IMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHus 1 HepaBeHCTBa

PelllaTh /iMHelHbIe W KBa/lpaTHble YpaBHEHMs, ypaBHeHMSs, CBOJSILIMECS K HUM,
TpocTeiiie ApobHO-pal[ioHaIbHbIe YpaBHEHUS.

Pewiate cucTembl ABYX JIMHEWHBIX YPDaBHEHUM C IBYMSI IePEMEHHBIMU U CUCTEMBI
JIBYX ypaBHEHWU, B KOTOPBIX OJJHO YPaBHEHUE He SIB/ISIeTCS] TMHEUHBIM.

PertiaTh TEKCTOBBIE 3aflaud anredOpanuecKuM CIIOCOOOM C TTIOMOIIBI0 COCTaBJIeHUS
yPaBHEHMUSI UM CUCTEMBI [IByX YPaBHEHUM C [ABYMsI IepeMeHHbIMMU.

[IpoBOAUTH MpOCTENIIe UCC/IeIOBAHUSI YDAaBHEHUM U CUCTEM yPDaBHEHUM, B TOM
yuciae C TMpUMeHeHHWeM rpaduuecKUx TIpefcTaBAeHUN (ycTaHaB/IWBaTb, HWMeeT JIU
ypaBHeHMe WIU CUCTeMa ypaBHEHUM pellieHUs], eC/Iu UMeeT, TO CKOJIbKO, U TIpouee).

Periath JiMHelHbIe HEPABEHCTBA, KBa/lpaTHbIe HEPABEHCTBA, M300paXkaTh pellleHre
HepaBeHCTB Ha YMC/I0BOM MPSIMOM, 3alMUChIBATh PellleHre C TIOMOIbI0 CUMBOJIOB.



PermiaTe cucTeMbl JIMHEHWHBIX HEpPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIOUAIOLLIMe
KBaJjpaTHOe HEepaBeHCTBO, M300pa)kaTh pellleHWe CHUCTeMbl HepaBeHCTB Ha UMC/IOBOM
NIPSIMOM, 3aIIMChIBATh pellleHye C [IOMOLLbI0 CHMBOJIOB.

Vcnonb30BaTh HepaBeHCTBA [IPU pellleHUH pa3/InyHbIX 3a/ad4.

DyHKIMH

PacriosHaBaTe (PyHKUMM U3yueHHBIX BHZOB. [loka3biBaTb CXeMaTHYeCKU

pacroJ/io’KeHre Ha KOOPAUHATHOW TJI0CKOCTH rpadukoB QyHkumi BUaa: y = kx, y = kx
+by=kix,y=ax2 + bx + ¢,y = x3,y = VX, y = |x|, B 3aBUCMMOCTH OT 3HaUYeHHIA
KO3(phULIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKI[UH.

Ctpouth M u300pakaTh cxeMaTHyeCKd rpadvKu KBaJIpaTUUHBIX (YHKIIUM,
OTMUCHIBATh CBOMCTBA KBAJPaTUUHBIX (PYHKIIUI M0 UX rpadykam.

Pacrio3HaBaTh KBa/IpaTUUHYIO (YHKLMIO 10 (opmysie, TIPUBOAUTHL TPHUMEPHI
KBaJJpaTUUYHBIX (DYHKI[UN U3 peaslbHOW >KU3HU, (PU3UKH, TeOMETPUM.

Yuc/ioBbIe MOC/I€0BaTe/IbHOCTH U MPOrPeCcCUu

Pacrio3HaBaTh apudMeTHUYeCKyl0 U TeOMeTPUYeCKyr TPOrpeccuu TpU pa3HbIX
criocobax 3a/IaHus.

BbINOMHATE ~ BBIUKMC/EHHMS C  MCIHOJb30BaHMEM  (opmysa  n-ro  ujeHa
apu(pMeTHUeCKON U reOMeTpUUeCKoi Tporpeccuii, CyMMbI TIEPBBIX N U/IEHOB.

V306pakaTh ujieHbI TOC/Ie/OBaTe/IbHOCTA TOUKAMU Ha KOOPAWHATHOM TJIOCKOCTH.

PeruaTh 3a/auy, CBSi3aHHbIE C YMC/IOBBIMU MOC/I€[0BATe/bHOCTSIMA, B TOM UYKC/Ie
33/laud M3 peanbHOM JKU3HM (C WCMOJIb30BaHWEM KajbKy/sTOpa, LU(PPOBBIX
TEeXHOJIOTHH).

TpeyrojbHUKH

3HaTb TPUTOHOMeTprUUecKre (YHKLMWA OCTPBIX YIJVIOB, HAXOAUTh C WX MOMOILbIO
pas/vyHble 3/IeMEeHTbl MPSMOYIOJILHOTO TPeyrojbHUKa («pelleHre IPSIMOYTO/IbHbIX
TPeyro/JibHUKOB»). HaxoguTb (C TOMOIIbIO KaabKy/asiTOpa) [JWHBI WU YTJIbI [
HeTab/IMUHBIX 3HaUeHWH.

[Tonb3oBaThcsi GoOpMy/amMu MpUBEleHUs]T W OCHOBHBIM TPUTOHOMETPUYECKHUM
TOX/IECTBOM [/I1 HAaXOX/AEeHWS] COOTHOLLUeHWHA MeXJy TPUTOHOMETPUUEeCKUMU
BeJIMUMHAMM.

Vcrionb3oBaTh TeopeMbl CUHYCOB W KOCHMHYCOB [I/Isl HaXOXAEHUS] pa3/IduHbIX
3JIEMEHTOB TPEeYro/ibHUKA («pellleHre TPeyroJbHUKOB»), PUMEHSTb UX TPHU pellleHUU
reoMeTpUYecKrx 3ajau.

BrageTh moHsTUSMU MpeoOpa3oBaHUsi MO/[00Us, COOTBETCTBEHHBLIX 3/IEMEHTOB
no06HbIX ¢uryp. I[Tonb3oBaThbCsl CBOMCTBAMU MOZOOHS TIPOM3BOJIBHBIX (DUTYD, YMeETb
BBIUMC/IATh [JIWHBI M HAXOAWUTb YTkl y MOA0OHBIX ¢uryp. [IpumeHSTh CBOMCTBa
no/00vsi B MpakTUUeCKUX 3ajladyaX. YMeTb NIPUBOJUTH MpUMeEPHI MOA0OHBIX (GUryp B
OKpY’KatollleM MHUpe.

OKpy)XHOCTB



[Tonb30BaThCad TeopeMaMu O IPOU3BEJIeHMU OTPe3KOB XOpZ, O IIpOM3Be[eHuu
OTPEe3KOB CEeKYyI1X, O KBaJpaTe KacaTe/JbHOWU.

Metoj KoopauHaT

[Tonb30BaThCsA BEKTOPaMu, MOHUMAThb UX TeOMeTpUUeCKUW U (DU3NUeCKUM CMBIC,
MPUMEHSITh UX B pelleHUuM TeoMeTpuueckux U ¢Gu3uueckux 3ajad. [IpumeHsITh
CKaJIsIpHOe TIpOM3Be/ileHre BeKTOPOB [/ HaXOXKAeHUs IJIVH U YIJIOB.

[Tosnb30BaThC METOLOM KOOPAMHAT Ha IUIOCKOCTU, NPUMEHATH ero B pelleHUuUn
reOMeTpUUeCKUX U NMpaKTUYeCKUX 3ajau.

MHOroyro/jibHUKH

BnageTs NOHATUAMU TIPaBUIBHOIO MHOTOYTOJIbHUKA, [JIMHbI OKPYKHOCTHU, JJIUHBI
AYTA OKPY>KHOCTH YU paZjuaHHOU MepbI yTrjia, yMeTh BBIYUC/IATH MUIOMIA/lb KPyra U ero
yacTel. [I[pyuMeHsSTh TTO/TyuUeHHble YMeHHUs B TPAaKTUUeCKUX 3ajjauax.

Haxomute ocu (WM 1|eHTPbl) CUMMETPUM (QUIyp, TPUMEHSTb [IBUYKEHUS
TIJIOCKOCTH B MPOCTEHUILNX CydasX.

[IpviMeHATE TMOJiyyeHHble 3HAHWA Ha [PAKTUKe — CTPOMTb MaTemMaThudecKue
MOZieNu [IJis 3alad peajibHOM JKW3HU W TIPOBOJIUTH COOTBETCTBYIOIIME BBHIUUC/IEHUS] C
NpUMeHeHrHeM TOoZI00MsI U TPUTOHOMETpHUYecKuX GYHKIUM  (TI0/b3ysiCh, T/ie
He00X0UMO, KabKy/IITOPOM).

CopepxaHue nporpaMmmbl yuedHOro Kypca «[IpakTMKym 1o MmaTemMaTuKe»

1. Bepenue (1 u)
@opMbl U BUIbl AeSATeIbHOCTU: VI3yueHWe WHCTPYKLUMM [0  BBINOJHEHUIO
9K3aMeHaI[MOHHOW paboThl 10 MaTemaThke. 3HAKOMCTBO C KPHUTEpPHUSIMH OI[eHKU
BBITIO/THEHYS 3a/laHUH.

2. Yucna v Boruuc/aenus (3 u)
Uucna: HarypanbHble, palMOHa/bHble, UppalyoHaibHble. (COOTBETCTBUSI MEXAY
yucaaMy M KOOpJIMHaTaMy Ha KOOpAWHAaTHOM Jydye. CpaBHeHue uucen. CTaHAapTHast
3anuch uvcesn. CpaBHeHMe KBaJpaTHbIX KOPDHEW W paljMoHa/lbHBIX uuces. [loHsTHe
TIPOLIeHTAa. TekcToBbIe 3a/1auu Ha TIPOLIEHTHI, nipobw, OTHOLLIEHUS],
MPONOPLIMOHA/ILHOCTb. OKpYTJieHUe UnCel.
dopMbI  [IeATeTbHOCTH: AUCKYyCCHs, paboTa B Iapax, BBITIOJIHEHHE IMPaKTUUeCKUX
3a/laHUU.
Bup nesiteIbHOCTH: MO3HABATE/IbHBIM, TBOPUYECKUHU.

3. Anredpanueckue BeipaxkeHus (3 u)
BripakeHusi, ToxxgectBa. O6/1acTb onpeiesieHys BolpakeHui. CocTaB/ieHre OYKBEHHbIX
BBIP@KEHHWH, 110 3a/layaM WK Mo yepTexkaM. OpHoueHbl. MHorouseHsl. J1eldcTBUS C
OJJHOWIeHAMX W MHOrousjeHamu. POpMyJ/ibl COKPAILEHHOIO YMHOXeHMs. Pa3no)keHue
MHOTOU/IEHOB Ha MHOXKUTeTH. CoKpallieHue aarebpanueckux npobeii. ITpeobpa3oBaHue
YMC/IOBBIX BBIPAKEHUH, COMEp)KalllMX KBazZipaTHble KOpHU. CTereHb C Le/bIM



roKasatejsieM M WX cCBoWicTBa. KopeHb n-oil CTerneHH, CTeleHb C palldOHaTbHBIM
ToKasaTtejieM U UX CBOMCTBa.

dopmbl JleATeNbHOCTH: JUCKyccHusi, paboTa B Tiapax, BBITIOJTHEHHWE ITPAKTHUeCKUX
3a/jaHuk, (PpoHTaIbHAs paboTa 1o peleHuro 3a/1au.

Buj nesitenbHOCTU: TT03HABaTe/NbHbIN, TBOPUECKUM.

4. YpaBHeHHUs, ccTeMbl ypaBHeHuUi. HepaBeHCTBa, cicTeMbl HepaBeHCTB (7 4)
YpaBHeHus ¢ ogHOM mnepemMeHHOW. KBajpaTHble ypaBHeHusi. HermosHoe KBajpaTHOe
ypaBHeHUe. Teopema Buera 0 KOpHAX YypaBHeHus. VccienoBaHve KBaApaTHBIX
ypaBHeHHi. [IpoOHO-paliioHabHble YPaBHEHUs. YDaBHeHUs C IBYMsI TlepeMeHHBIMH.
CucreMbl ypaBHeHMM. MeTo/bl pellieHHdss CUCTeM YypaBHEHWi: TO/ACTaHOBKH, METO[
c/ioXKeHus, rpaduuyeckdid mMeToj. 3ajaud, pelllaeMble C TIOMOLbIO ypaBHEHUN WU
cucteM ypaBHeHuWW. HepaBeHcTBa ¢ ofgHOM mnepeMeHHOW. CHCTeMbl HepaBeHCTB.
MHOXeCTBO pellleHUM KBaJpaTHOTO HepaBeHCTBA. MeTobl pellleHusi HePaBeHCTB U
CUCTEM HEpaBeHCTB: MeTO/, UHTePBaJIOB, rpadUuecKuii MeTOZ,.
dopMbI eI TeSTBHOCTH: TUCKYCCHSl HA OCHOBE 3BPUCTUUYECKOT0 MeTOZa, paboTa B rmapax,
pellieHVe 3aZiaHuii B (opMe TPYMIoBOH paboThl C TIOCTEYIOUUM 00CYXIeHUEM,
BBITIO/THEHUe MPaKTUUYeCKUX 3a/laHui, (hpoHTabHasi paboTa 1o pelieHuo yrpaXHeH!H,
WHAWBHya/IbHast paboTa (KapTOuKHu-3aZlaHus).

Buj nesiTeIbHOCTH: MO3HABAaTE/IbHBIM, TBOPUYECKUH.

5. ®yHkiuu u rpadguku (7 u)
[MousiTne QyHKIMKM. @yHKUMSA U aprymeHT. O0nacTh onpefesieHus: PyHKLUN.
Ob6sacth 3HaueHuii hyHkiwn. ['paduk yakiym. Hymu dyHkimumn. OyHKIms,
BO3pacTaroias Ha oTpe3ke. DyHKIus, yObIBatoIIast Ha OTpe3Ke. JInHeiHast
(GyHKLUYA U ee cBOMCTBA. ['paviK TMHEWHOM (DYHKLMU. YTJI0BOM KO3((QULIMEHT
¢dyHkumy. O6paTHO TIpONOpLMOHaIbHas PYHKIMS U ee cBolicTBa. KBagpaTuuHas
¢yHKUMA U ee cBoucTBa. ['paduk kBazpathuHOU (yHKUMM. CrerneHHas (QyHKLMS.
UeTHasi, HeueTHas PyHKUMS. CBOWCTBA YETHOM U HEUETHOM CTeTeHHbIX (DYHKIIUM.
['padviku creneHHbIx (yHKOMI. MakcumanbHOe M MUHHWMa/bHOe 3HaueHWe. UYTeHue
rpadukoB dyHKiMA. OcoOeHHOCTH PpacMo/oKeHWssT B KOOPAMHATHOW IIJIOCKOCTH
rpa¥KOB HEKOTOPBIX (PYHKLIMK B 3aBUCHMOCTH OT 3HaueHUs NlapaMeTpoOB, BXOASLMX B
(opMyJibl. 3aBUCUMOCTb MeX/ly BeJIMUYMHAMM.
®dopMbI eI TeSTBHOCTH: JUCKYCCHSl HA OCHOBE 3BPUCTUYECKOT0 MeTo/a, paboTa B rapax,
pellleHVe 3aZiaHuii B (opMe TPYMIoBON paboThl C TOCTEYIOLUM 00CYXIeHUeM,
BBITTOJIHEHHEe TPaKTUUeCKUX 3a/laHuil, (ppoHTanbHasi paboTa Mo pelleHuI0 YIpaykKHeHUH,
WMH/VBUYyanbHas pabora (KapTOuKu-3a/laHusi), pellieHWe 3ajiau, COCTaB/ieHWe 3ajady,
MOMCK criocoba pelieHusi, paboTa ¢ JOTMOTHUTE/IbHOM JTUTePATyPO.
Bup nesitenbHOCTH: NMO3HABaTe/IbHBINA, TBOPUECKUU.

6. TekcroBbie 3asaum (7 4)
3a/lauM Ha TIPOLIEHTHI, 33/lauM Ha ABW)XEHHe, 3aJjaui Ha BbIUMC/ieHHe o0beMa paboThl,
3a/]lauy Ha MPOLIeHTHOe Co/iep)KaHue BellleCTB B CIjIaBaX, CMeCsX U pacTBOpax, CriocoObl
VX peLleHusl.



dopwmel fiesTelbHOCTU: paboTa B Mapax, pellieHue 3aZilaHvii B opme rpyIirnoBoi paboTsl
C TIOCTIeIYIOIIUM OOCY’KZeHWeM, BBITIOJIHEHHE TIPAaKTUUeCKUX 3afZlaHui, (ppoHTa/bHast
paboTa 1O pelIeHUI0 yNpaKHEeHWM, WHIWUBHAYyadbHasi pabota (KapTOUKW-3aJaHUs),
pellileHWe 3a/lay, COCTaB/ieHHWe 3a/layu, I[IOMCK crocoba pereHns, pabora ¢
JIOTIOJTHUTETbHOW  JIUTEePATypOi, CaMOCTOsITe/IbHOe pellleHre 3a7ilad C TPOBePKOi
peleHui coce/ioM.

Bup nesTenbHOCTU: TI03HaBaTe/IbHbIN, TBOPUYECKUM.

7. Tpeyroabauku (6 u)
Bbicota, MeauaHa, CpeAHssi JIMHHS ~ TpeyrojbHWKa. PaBHOOeApeHHBIM U
PaBHOCTOPOHHUM TPeyTOMbHUKH. [Ipr3HaKu paBeHCTBa U MOA00Us
TPEeYyroJIbHUKOB. PellieHre TpeyroibHUKOB. CyMMa yTJIOB TPeyroJibHUKaA.
CBolicTBa MpsIMOYTO/bHBIX TPeyroJbHUKOB. Teopema ITugaropa. Teopema
CHMHYCOB ¥ KOCUHYCOB. HepaBeHCTBO Tpeyro/ibHUKOB. [110111aib Tpeyro/ibHUKA.
dopmel fiesTeTbHOCTU: paboTa B Mapax, pellieHue 3aZilaHuii B opme rpyIirnoBoi paboTsl
C TIOC/TIeIYIOIIUM OOCY’KZIeHHeM, BBITIOJIHEHHE TIPaKTUUeCKUX 3aZlaHui, (ppoHTa/bHas
paboTa IO pelIeHHI0 yNpaKHEeHWH, WHWUBHAYyadbHasi pabora (KapTOUKU-3aJaHUs),
pellleHWe 3a/lay, COCTaB/ieHHWe 3a/layu, T[IOMCK crocoba perieHusi, pabora cC
JIOTIOJIHUTE/IbHOW JIMTepaTypOH, CaMOCTOSITeJIbHOe pellleHWe 3aJad C TPOBepKOU
pelIeHu CoCejoM.
Buj nesiTeIbHOCTH: MO3HABATE/IbHBIM, TBOPUYECKUHU.

8. MHoroyroabHMKH (3 1)
Bubsl MHOrOyroibHUKOB. 1apasiienorpamm, ero CBOMCTBA U MPU3HAKM.
[Tnormaae mapasiesnorpaMma. Pom6, pssMOyTo/IbHUK, KBazipaT. Tparteriysi.
Cpepgusis ivHus Tpaneyuu. [nomane Tpaneryu. [IpaBuibHbIE MHOTOYTOJTbHUKHY.
dopmbl IeITeTbHOCTU: AMCKyCccus, paboTa B Tapax, pellleHWe 3aJaHuil B ¢opme
TPYNIOBOM paboThl C MOCHeAYIOIMM O0CY)XIeHHeM, BBIMOTHEHWEe ITPAKTHUYeCKUX
3aJjaHuk, PpoHTa/MbHasi paboTa MO pelleHHI0 yIpaKHeHWH, WHAWBHAYanbHas pabora
(KapTOuKu-3a/laHus]), pellieHre 3ajlayu, COCTaB/ieHWe 3ajiay, MOMCK criocoba pellieHus,
paboTa C JOMOMHUTENBHOW JIMTEpaTypoOl, CaMOCTOSITe/lbHOe pellleHde 3ajjau C
TPOBEPKOM PELIeHUM COCeOM.
Buj nesiTeIbHOCTH: MO3HABATE/IbHBIM, TBOPUYECKUH.

9. OxpyxHocTs (6 u)
KacaTenbHast K OKPY>KHOCTU U ee CBOUCTBA. LleHTpasibHbIM Y BOMCAHHBIN YTJIbI.
OKpy>KHOCTb, OIMCaHHAs OKOJIO TpeyroabHUKa. OKpY>KHOCTb, BIMCAaHHAs B
TpeyrosibHUK. CBOWCTBA OIMMCAHHOTO M BIIMCAHHOIO YeTbIPpeXyroJibHUKA. J[lnmHa
OKpy>kHOCTU. [Inowmazae Kpyra.
dopMbI JeSTeTbHOCTH: AUCKYyCCusi, paboTa B mMapax, pellieHue 3ajaHuii B ¢opme
TPYIINOBOM paboThl C TIOCTEAYIOUUM OOCY>K/€HUeM, BBITIOJIHEHHE TPAKTUYeCKUX
3aJjaHui, PpoHTa/MbHasi paboTa MO pelleHut0 ynpaKHeHWM, WHAUBUAYyanbHasi paborta
(kapTOuKu-3a/laHus1), pellleHWe 3afiau, COCTaBjeHWe 3aZiau, TIOUCK crocoba pelleHus,
paboTa C [OIOJHUTeNBHON JIUTEPAaTypOl, CaMOCTOsITe/IbHOe pellieHue 3ajaud C
TIPOBEPKOM PeLIeHUM COCeOM.



Buj nesiteIbHOCTH: MMO3HABATe/IbHBIM, TBOPUECKUH.

10. IIporpeccun: apudmeTuyecKas u reomerpudeckas (4 u)
YucioBble NOCAe0BaTe/IbHOCTH. AprudmeTrdecKas rporpeccusi PasHocTb
apu(meTHyecKoun nporpeccuy. @opMysia n-oro uaeHa apumeTuuecKou
nporpeccuu. @opmysia CyMMbI N-U/IEHOB apU(PMeTUUECKOW MPOrpecCuu.
['eoMeTpuyeckasi nporpeccusi. 3HaMeHaTe/Ib TeOMeTPUUYECKOM MPOTrPeCcCUH.
dopMysia n-oro ujeHa reoMeTpuueckou rnporpeccur. opmysia CyMmbI N 4I€HOB
reoMeTpruueckoi nporpeccur. CymMMma 6€CKOHeUHOM reOMeTpUUeCKOM ITPOrpecCcum.
dopmbl ieITeTbHOCTU: AWCKyccus, paboTa B TMapax, pellleHWe 3ajaHuii B ¢opme
TPYMIOBOM paboThl C TMOCTeAYIOIMUM O00CYXX/eHreM, BBITIOJTHEHWe TIPaKTHYeCKUX
3aJaHuk, PpoHTa/MbHasi paboTa MO pellleHUI0 yNpaKHEeHWM, WHAWBHAYyanbHas pabora
(kapTOuKu-3a/laHusl), pellieHWe 3a/jad, COCTaBJeHHe 3ajiau, TOUCK crocoba peleHus,
pabota C [OTOJIHUTE/NBHOW JIMTepaTypoOl, CaMOCTOsITe/IbHOe pellleHre 3afiau C
MIPOBEPKOU peIeHn CoCeZj0M.
Bup nesitenbHOCTH: MMO3HABATE/IbHBINA, TBOPUECKUM.

11.PenieHue TPeHUPOBOYHBIX BAPUAHTOB M 3a/|laHUI M3 OTKPHITOr0 aHKa
3aganuu I'A-9 (4 u)
®opMbl JeaTebHOCTH: AUCKyccusi, paboTa B mapax, pelleHue 3ajaHuii B ¢opme
rpyIIoBoi paboThl € TOCHeYIOLUUM 00CY)XJeHUeM, BBIMOJIHEHUe TMPAKTUYeCKUX
3aZlaHni, ¢poHTanbHas paboTa MO pellieHuI0 YIpa)kKHeHWW, WHAWBUAYyanbHas paborta
(KapTOuKu-3a/laHusl), pellieHWe 3a/jay, COCTaBJeHHe 3ajiau, MOUCK crocoba pereHus,
paboTta C [OTOJIHUTE/NBHONW JIMTepaTypol, CaMOCTOsITe/IbHOe pellieHre 3a7iau C
TIPOBEPKOM pelleHur COCejoM.
Bup nesitenbHOCTH: MTO3HaBaTe/IbHbBINA, TBOPUECKUU.

TemaTHueckoe IJIAHUPOBaHKe YUeOHOro Kypca
«[IpakTHKyM 10 MaTeMaTUKe» A 9 KJacca

Ne | HameHoBaHUe pa3/iesioB U TeM KonnuectBo | OnekTpoHHbIe (1{UdPOBLIE)
T/l | IPOTPaMMBI YyacoB oOpa3oBaTe/IbHbIE PECYPChI
1 Beenenue 1 https://lesson.edu.ru/lesson/1396193f-ba6b-

4be8-861f3-f5bd1f921ac1?backUrl=
%2F02.2%2F09

2 Yricia ¥ BEIYUC/IeHUA 3 https://lesson.edu.ru/lesson/1396193f-ba6b-
4be8-86f3-f5bd1f921ac1?backUrl=
9%2F02.2%2F09

3 Anrebpanueckue BbIpaKeHUs 3 https://lesson.edu.ru/lesson/c1462a26-9fab-
4500-b793-c2cf7b58c1ch
4 YpaBHeHUs1, CUCTeMbI YpaBHEHUU. | 7 https://lesson.edu.ru/lesson/0Ofa28e94-df55-
HepaBeHcTBa, crcTeMbl 4b3d-97e6-0427f753e223,
HEepaBeHCTB
5 OyYHKIMY U TpadyKu 7 https://lesson.edu.ru/lesson/a405adf8-8962-
4b71-85bb-01e65f2646b6,
6 TekcToBBIE 33/1aU 7 https://lesson.edu.ru/lesson/4be59283-f518-

440d-a2d4-fae249d004fe,




7 | TpeyronbHUKH 6 https://lesson.edu.ru/lesson/c2cffad9-c49c-
48cf-940b-ef5f6£16df80,
8 | MHOroyrojbHUKH 3 https://lesson.edu.ru/lesson/e70ce9ec-3dfa-
43ae-858b-7dcdd5a38f7a,
9 OKpy’>KHOCTb 6 https://lesson.edu.ru/lesson/ce67d626-14b0-
43ab-81fa-96b27b7ca5f6,
10 | IIporpeccuu: apudmetrnueckasi u | 4 https://resh.edu.ru/subject/lesson/2004/start/,
reoMeTpruyecKast
11 | Pemenue TPEHUPOBOYHBIX | 4 https://oge.sdamgia.ru/test?id=55445928,
BapMaHTOB W 33JlaHud U3
OTKPBITOr0 HaHKa
3aganuii 'MA-9
Bcero: 51

YYEBHO-METOJUYECKOE OBECIIEYEHWE OBPA3OBATEJ/IBHOI'O
ITPOLIECCA OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHN

Anrebpa, 9 knacc/ Hukonbckuii C.M., IToranoB M.K., PemmernukoB H.H. u npyrue,
AxkioHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHue»

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

TemaTtuueckue tectsl/ I1.B. Uysikos,
Metopuueckue pekoMmeHganuu/ M.K. [Toraros, A.B. [1leBkuH

Hunaktrueckre marepuansl/ M.K. ITotanos, A.B. I1leBkuH,

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET

https://oge.sdamgia.ru/

https://resh.edu.ru/subject/16/9/

https://oblakoz.ru/
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