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PABOYAS ITPOIPAMMA

10 Y4eOHOMY KypCy
«IIpakTUKyM pellIeHHUs MATEMAaTHYECKUX 3a/1a4»
9 xnacc

IHosicHuTeALHAA 3AIIMCKA



PaGouas nporpamma kypca «IIpakTukym 1o MareMaTuKe» COCTaBJIeHA B COOTBETCTBUU C
tpedoBarusmu GPI'OC O0O0.

JlaHHBI Kypc CHCTEeMaTHU3HpPYEeT CoJepaHWe Y4eOHBIX TMpeaMeToB Anrebpa u
I'eometpus. OpueHTHpPOBaH Ha 0000IEHHE, pacHIUpeHue, YIIyOJeHHe 3HAHWHM ydaliuxcs
yepes pelIieHue 3a1a4 NPUKIIAJIHOTO COACPKAHUA.

Iean: pa3BUTHE HABBIKOB PEIICHUS PA3TUYHBIX THIOB 3a/1a4, MHTCJUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH, IMO3HABaTEeIbHONW aKTUBHOCTH, HCCIEIOBATEIHCKUX
YMEHU, UHTEpECa K U3yUCHUIO0 MAaTEMATUKH; TIOJIBEACHUE K OCOZHAHUIO B3aUMOCBSI3U
MAaTEMATHKH M OKPYKAIOIIEr0 MUPA Yepe3 3a1a4M MIPUKIIAJTHOTO COAECPKAHUS.
3agaum:
1. coBepllleHCTBOBaHUE:
® YMCHHs aHAJIM3UPOBATh COJCPKAHUE 3a/I1aul, PACCMATPUBATH €0 KaK OOBEKT
THIATEIPHOTO W3yYEHHSs, HCCIEJOBAaHUSA, a pEIIeHHEe — KaKk OOBEKT
KOHCTPYUPOBAHUS U U300pETCHUS;
® yMEHUS OIKCHIBATH PEATIbHYIO CUTYallMI0 HA MAaTEMAaTHUYE€CKOM SI3bIKE;
® BBLIUKCIUTEIIBHBIX HABBIKOB, HABBIKOB AIreOpandecKux peoOpa3oBaHmiA;
2. TIOBBINICHHE MOTHBAIIUU Y YUAIIUXCS Yepe3 MoA00p coepxkaHus 3a1a4 IporibHOM
HaIpPaBJIECHHOCTH;
3. paccMOTpeHHE OCHOBHBIX THUIOB 3agad, Bxojsdmux B KHWMbl rocynapcTBeHHOM
UTOTOBOM aTTECTALUH.
[IporpamMa oOpuUEHTHpPOBaHA Ha MOBTOPEHUE COAEPKATEIbHO-METOJAUYECKUX JIMHUUN
npenMeroB  “Maremaruka”, “Anrebpa”, “T'eomerpus” 3a 5-9 kmacc: anrebOpanyeckue
BBIpaKeHUs, QYHKIIUU, YPABHECHUS U HEPABEHCTBA, OCHOBHBIC TEMbI T€OMETPHUH.

Ha xypc «IIpakTukym perieHuss MaTeMaTHUECKHX 3a/1au» B 9 kinacce oTBoauTCA 1 yac B
Hezento, 34 ydeOHBIX Yaca B TO/I.

Coaep:xanne o0yuenust

TexkcToBbBIE 32124 U TEXHUKA UX pPellIeHMSI.

TekcroBas 3agaya. Buabl TEKCTOBBIX 3a/1a4 U UX IpUMEpPBI. PenieHne TeKCTOBOW 3a/1a4H.
DTanbl peieHus: TeKCToBor 3aaauu. OCHOBHBIE METO/IbI perieHus. YepTexk K TeKCTOBOU
3a7]a4e U €ro 3Ha4CHUE ISl TOCTPOEHUSI MaTEMAaTUYECKON MOJEIIH.

3agaum HA ABUKEHHE

@opMyIibl 3aBUCUMOCTH PACCTOSTHUS, MPOIIEHHOTO TEJIOM, OT CKOPOCTH, YCKOPEHUS U
BPEMEHU B PA3JIMYHBIX BUJAX JBKEHUS. [’ paduku IBMKEHUS B IPSIMOYTOJIBHOM
cucreMe koopauHaT. UreHue rpadMKoB ABUKEHUS U IPUMEHEHHE UX VISl PEIICHUS
TEKCTOBBIX 3a/1a4. PelieHre TeKCTOBBIX 3a/1a4 C UCTOIb30BAHUEM 3JIEMEHTOB T€OMETPHH.
Oco0eHHOCTH BBIOOpA IEPEMEHHBIX M METOMKA PEIICHUs 3a/1a4 Ha IBUYKEHUE.
CocraBieHue TaOIUIBI JAHHBIX 337291 U €€ 3HAYCHHE JIJIST COCTABIICHUS
MaTEMaATUUECKON MOJIEIHN

3agaum Ha MPOLEHTHI

3aaun Ha TPOLEHTHI. 3aJaud C KOHOMHYECKUM cojiepxkaHueM. Dopmyna CI0XKHBIX
npoieHTOB. [IpakTUKyM Mo pernieHuto 3aaad.



3anaum Ha CcIUIaBbl, CMECH, PACTBOPHI

3ajaun Ha CIUIaBbl, CMECH, pacTBOphl. DopMmylia 3aBUCUMOCTH MacChl WM 00BEMaA
BEILIECTBA B CIUIABE, CMECH, PACTBOPE («YaCTh») OT KOHLEHTPALUHU («I0J51») U MacChl UIU
o0BéMa crutaBa, cMecH, pactBopa («Bcero»). CocTaBieHne TaONUIIbI JAHHBIX 337a4d Ha
CIUIaBbl, CMECH, PACTBOPHI U €€ 3HAUE€HUE ISl COCTaBJICHUSI MaTeMaTUYECKON MOJIETTH
3agauu Ha padoTty

3anaum Ha paboTy, COBMECTHYIO paboTy. OcoOEHHOCTH BbIOOpA MEPEMEHHBIX U METOIUKU
pemienus 3aaad Ha pabory. CocTaBieHue TaONMIBI JAHHBIX 3aJaud Ha paboTy u e
3HA4YE€HUE JJI1 COCTABIICHUSI MAaTEMAaTUYECKOW MOJIEIH.

3agaum Ha ymMcaa

3amaun Ha uucna. [IperncraBieHre MHOTO3HAYHOTO YKCIIa B BUJE CYMMbI Pa3psiIHBIX
cnaraeMbix. OcoOOEHHOCTH BBIOOpA IEPEMEHHBIX M METOAMKA PEIICHUS 3a/1a4 Ha YUCIIa
HecTanaapTHble cnnoco0bl pelnieHusi TEKCTOBBIX 3a/1a4

Pemenue 3anau ¢ konna. Pemienue 3amay ¢ momoipo rpados.

JeiicTBUTE/IbHBIE YHCIA. AJITedpanyecKkre BbIPaKeHUus

Apudmerndeckne IEHUCTBHUS C pallMOHAIBLHBIMU YHCIIAMH, CPABHEHHUE NEUCTBUTEIHHBIX
yucen. OkpyrieHue Henbix yncell. YucaoBble BIPAXKEHNS U BBIPAXKEHUS C IEPEMEHHBIMH.
[IpeoOpazoBanue anreOpandecKux BBIPAKEHHH € TOMOIIBI0 (HOPMYT COKPAIICHHOTO
yMHOXeHUsA. J{poOHO-palioHanbHble BbIpakeHUs. TOXXIECTBEHHBIE MPEeoOpa3oBaHUS
JTPOOHO-PAIIMOHAIBHBIX BBIPAKCHUH.

YpaBuenusi. HepaBencrBa

OCHOBHBIC METO/BI PEIICHHS PAlMOHAIBHBIX YPaBHEHMM: pa3lioKEHHWE HA MHOXKHUTEIH,
BBEJICHUE HOBOW mnepeMeHHOW. Pemenue HepaBeHCTB. Meron HHTEPBAIOB —
YHUBEPCAIIbHBIN METOJ] PEIICHHS] HEPAaBEHCTB. MeTO1 OLIEHKHU TP PEIICHUH HEPABEHCTB.
CucTtembl HEpaBEHCTB, OCHOBHBIE METO/IbI UX PEIICHUS.

DyHKUMH U UX TPaPUKH

CpoiictBa rpaduKoB, 4YTeHHE TrpadUKOB. ODJIEMEHTAapHBIC IPHUEMBI IOCTPOCHUS U
npeoOpaszoBanus rpadukoB ¢pyukmuii. ['paduyueckoe pemieHrne HEPaBEHCTB U UX CHUCTEM.
[TocTpoenue rpadKOB «KyCOUHBIX» (PYHKITUH.

TexkcToBbIe 321a4H

3akperieHne HaBBIKOB PEIICHHsI TEKCTOBBIX 3amad. OTpaboTKa HABBIKOB COCTaBIICHUS
YPAaBHEHHUH I10 TEKCTY 3aJa4H.

DJIeMEeHTBbI CTATUCTUKH M TEOPUH BePOSITHOCTE

Cpennee apudmerudeckoe, pasmax, Moja. MeauaHa, Kak CTaTUCTUYECKas
xapakrepuctuka. COOp M TpyNIUpPOBKA CTATUCTUUYECKUX NaHHBIX. MeToAbl pelieHus
KOMOMHATOPHBIX 3a]la4y: mepeOop BO3MOXKHBIX BapHUAHTOB, JIEPEBO BAPHUAHTOB, MPABHIIO
yMHOXeHus.  llepecraHoBkM,  pa3MmelieHus, couyeTaHus. MeToabl  peleHus
KOMOMHATOPHBIX 3a/1a4: mepedop BO3MOXKHBIX BAapHAHTOB, JIEPEBO BAPUAHTOB, MPABUIIO
yMHOkeHus. [lepecTaHOBKY, pa3MeleHUs], COYETaHUS.

I'eomeTpust

Tpeyronasnuku. [lapannensHocts npsimbix. [lnomanu guryp.

[Tpu3Haku paBeHCTBA U 000U TpeyronbHUKOB. Teopema [Tudaropa. Teopema cunycos
U KOCHUHYCOB. Pelienue TpeyroiapHukoB. Ilnomans TpeyroibHUKOB. MHOTOYTOJIBHUKHY.
[Tapamnenorpamm, ero cBoiicTBa M npu3Haku. Tpameuus. CpenaHsis JUHUSA TpaneLUU.



[Tnomanes Tpaneuuu. Ilnomans MHOTOyrosbHUKOB. OKpYy>KHOCTb, OINHCAaHHAs OKOJIO
TPEYTOJIbHUKA, BIINCAHHAS B TPEyroJbHUK. KacaTenbHas K OKPYKHOCTH M €€ CBOMCTBA.
[{eHTpanpHBIN M BOMCAHHBIN yrubl. JIMHA OKPY>KHOCTH. Iuioniaabr kpyra. KoopanHartsl
TOYKH IUIOCKOCTH, JUIMHA OTPE3Ka, KOOPAMHATHI CEPEUHBI OTpe3Ka. BEKTOp, KOOpAUHATHI
BEKTOpA, ONEPALUU HaJ| BEKTOPAMHU, YTOJ MEXAY BEKTOPAMMU.

I[Inanupyemblie pe3ybTaThl

JInuHOCTHBIE pe3yJibTaThl

1) naTpuoTHYeckoe BOCIIUTAHHUE:
MpOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHMKEHHUSAM POCCUUCKUX MAaTEMaTUKOB M POCCHMCKOU
MaTeMaTHYE€CKON MIKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYrHX HayKax u
NPUKIAIHBIX chepax;

2) rpa’kaIaHCKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBHIO K BBITIOJHEHUIO OOSI3aHHOCTEHW TpaKJaHWHA W pean3alid €ro Ipas,
Ipe/ICTaBJICHUEM O MAaTEMaTHUYECKMX OCHOBAX (YHKIIMOHUPOBAHUS PANIMYHBIX CTPYKTYD,
SBJICHUM, TPOLEAYp TPa)xJAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO JTHUYECKHX MpOOJeM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHHEM JOCTH)KEHUN HAayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3TUYECKHUX
IIPUHLUIIOB B JIEATEJIBHOCTA YUEHOT0;

3) Tpy10BO€E BOCIMTAHME:
YCTAaHOBKOW Ha aKTUBHOE y4YacCTHE€ B PEIICHUM MPAKTUYECKUX 3aJa4 MaTEMaTUYECKOU
HAIPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTHM MAaTEMAaTHYECKOTO 0o0pa3oBaHMs  Ha
MPOTSHKEHUU BCEH KU3HU JJIs yCIEITHOM MpodecCHOHaIbHOM AeSITEIbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM ¥ IOCTPOSCHUEM WHIUBHUIYATHHON
TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:
CIIOCOOHOCTBIO K SMOIMOHATIBLHOMY W 3CTETHUYECKOMY BOCIPHUATUIO MATE€MaTHYECKHUX
0o0BEKTOB, 3aJay, pEHIeHW, pacCy>KIeHUI, YMEHHI0O BHJIETb MaTeMaTUYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUA:
OpUEHTAIMEH B NIEATEIIbHOCTU HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOABI M OOIECTBA, MOHUMAHUEM
MaTeMaTHYE€CKON HayKH Kak cephbl YEIOBEUECKOM EATeIbHOCTH, 3TAOB €€ pa3BUTHS U
3HQUUMOCTH JUIsI PAa3BUTHUS UMBWIM3ALWH, OBJIAJICHUEM S3bIKOM MATEMATHKU H
MaTeMaTHYECKOM KyJIbTYPOH KaK Cpe/ICTBOM MTO3HAHUSI MUPA, OBJIAJIEHUEM MPOCTEHIITUMU
HaBBIKAMU UCCJIEA0BATENbCKON JEATETbHOCTH;



6) ¢pusuueckoe Bocnuranue, GopMHUPOBAHHE KYJIbTYPHI 310POBbS M 3MOLNOHAIBHOIO

Os1aromosiyums:
FOTOBHOCTBHIO NPUMEHSATh MAaTeMaTHYECKHWE 3HAHUS B HMHTEpecax CBOEr0 3J0POBbA,
BEJIEHUSI 370pOBOro 00pasza KU3HU (3A0POBOE NUTaHHE, COAJAHCUPOBAHHBIA pPEKUM
3aHITHH U OTIBIXA, peryJisipHas pu3ndeckas akTHBHOCTD), C(OOPMHUPOBAHHOCTHIO HABBIKA
pedraexcuu, Mpu3HaHUEM CBOETo MpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIpyroro 4eJI0BeKa;

7) 3K0J10THYeCKOe BOCTINTAHHE:

OpUEHTAIMEH Ha MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUU JUIs PEIIeHHs 3a1ad B 00JacTu
COXPaHHOCTH OKPYXAIOIIEeH Cpeibl, IJIAHUPOBAHUS TIOCTYIKOB U OLIEHKU X BO3MOXKHBIX
NOCHEJACTBUN il  OKpyXarouieil cpeibl, OCO3HAHMEM TIJIO0AJIBHOIO XapakTepa
SKOJIOTUUECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

8) apanTanus K U3MEHAIIIMMCS YCJIOBHAM COIMAJILHON M MPUPOJIHOI Cpeabl:
TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUAX HEOMPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JESITeNbHOCTh, B TOM YHUCJIE YMEHHE YYUTHCS Y
IpyTUX JFOJIeH, TPUOOPEeTaTh B COBMECTHOW NEATETLHOCTH HOBBIC 3HAHWS, HABBIKU U
KOMIIETEHIIUHU U3 OTbITA APYTHUX;

HEO0OXOIMMOCTHIO B (DOPMHUPOBAHUY HOBBIX 3HAHUM, B TOM YHclie (OPMYyITUPOBATH UJICH,
MOHSTHS, TUIOTE3bl 00 OOBEKTaX W SABJICHUAX, B TOM YHCIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyalMlO, BOCHPUHHMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIEC PEILICHUS
U JIeUCTBHS, POPMYITUPOBATH U OIICHUBATH PUCKH H MTOCIIEICTBUS, (HOPMHUPOBATH OIIBIT.

MeTanpeaMeTrHsbie pe3yJbTaThl
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YueOHbIe elicTBUS
ba3oBrble 1oruyeckue AeHCTBHA:
® BBUIBISITh M XapaKTEPHU30BaTh CYLICCTBEHHBIC IIPU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHMH MEXIy TMOHATHSIMH, (OPMYIUPOBATH
oIpe/iesieHNs MOHATUM, YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCUPUKaluu,
OCHOBaHMs JUIsl 0000IEHUS U CPaBHEHUS, KPUTEPUH IIPOBOAMMOI0 aHAIIN3a;
® BOCHPUHUMATH, GOPMYIHPOBATH U MPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIIbHbBIE
¥ OTpULIATENIbHbIE, eAMHUYHBIE, YACTHBIE U OOIIHEe, YCIOBHBIE;
® BBUIBJLITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U IPOTHBOPEYHS B
(dakTax, JaHHBIX, HAONIOJEHUSX M YTBEPXKIACHUAX, NpeIJiararb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHNIA;
® JelaThb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHYKTHBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTHH;
® pa30duparh JOKa3aTeNbCTBA MATEeMATUYECKUX YTBEPXKACHUU (IpsMbIE U OT
IPOTUBHOI0), IPOBOAMTH  CaMOCTOSITEIBHO  HECJOXKHBIE  JOKA3aTeJIbCTBa
MaTeMaTU4ecKnX (paKkTOB, BHICTPAHBATh apPryMEHTAIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;



BBIOMpATh CIIOCO0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpAaTh HaumboJiee NOAXOAAUIMI C Yy4ETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

bBa3oBble ucciieqoBarejibCKue 1eHCTBHA:

UCTOJb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUH HHCTPYMEHT TIO3HAHU,
dbopMynupoBaTh  BONPOCHL,  (PUKCUpYyIOIIME  MPOTUBOpeure,  Mpodsemy,
CaMOCTOSATEIBHO YCTaHABIMBAaTh MCKOMOE M JIaHHOE, (OPMHpOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE,

IPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIN SKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEI0BAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEX Iy COO0M;

CaMOCTOSATENBHO (POpMyIHpOBaTh OO0OOIIEHHS U BBIBOABI IO pe3yJibTaTaM
OPOBEACHHOTO  HAOMIONEHHS, HCCIEIOBaHUS, OICHMBATH JOCTOBEPHOCTHh
HOJyYEHHBIX PE3YyJIbTaTOB, BBIBOJAOB U 0000IIEHNUH;

OPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLECCa, a TaKkKe BBIABUTaTh
IPEIOI0KEHHSI O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJISITh  HEJOCTATOYHOCTh U W3OBITOYHOCTh  HMH(OpPMAIMHM,  JAHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBATh, CHCTEMATU3UPOBATh U  HMHTEPIPETHUPOBATH
WH(OPMAIIHMIO PA3JIMYHBIX BUJOB B (POPM IpEICTABICHUS;

BbIOMpaTh QopMy mpencTaBieHUss MHPOpPMAIMU U WLIIOCTPUPOBATH pellacMbie
3a/1a4u CXeMaMH, JuarpaMmMaMu, HHOU TpaduKoil 1 NX KOMOWHAIIUSMY,
OIICHUBATh HAAEKHOCTh MHGOPMAILIUU 110 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM
i chOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKaTHUBHBbIE YHHBepcaIbHbIEe YUeOHbIe 1eiicCTBHUS:

BOCIIPHHUMATh W (DOPMYJIUPOBATH CYXICHHS B COOTBETCTBUU C YCIOBUSMHU WU
HEJSIMHU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BhIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JdaBaTh IIOSCHEHUS TI0 XOJy peIICHHs 3aJauHu,
KOMMEHTHPOBATH MOJYYCHHBIN PE3yJIbTaT;

B xofie OOCYXIEeHHs 3aJaBaTh BOIMPOCH TIO CYIIECTBY OOCYKAA€MO TEMBI,
npoOyieMbl, pemaeMoil 3aJadyu, BBICKA3bIBATh HJICH, HAIICJICHHbIE Ha TOWCK
pEIICHHMSI, COMOCTABJISATh CBOM CYXKICHHUS C CYXKICHUSMHU JIPYTUX YYaCTHUKOB
nuanora, OOHapy>KMBaTh pa3liMdle M CXOJICTBO MO3UIUH, B KOPPEKTHOH ¢opme
(bopMyTHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3yJbTaThl PEIICHUsS 3aJa4d, JKCIEPUMEHTa, HCCIEIOBaHUS,
NIPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3aaad
Tpe3eHTAIMN 1 0OCOOCHHOCTEH ayIUTOPUH;

MIOHMMATh U UCITOJIb30BaTh MPEHMYIIECTBA KOMAaHTHOW U MHINBUIYJTLHON pPaOOTHI
IpH pEIICHUH YYeOHbIX MaTeMaTUYECKUX 3a7a4;

NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOW paboThI, pacnpenensTh BUABI pabOT, OTOBApUBATHCSA, 00CYXIaTh
MpoIIeCC U pe3yJIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTOJICH;



y4acTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCyx)AeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHUE), BHITIOJIHATH CBOIO YaCTh PaOOTHI 1 KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMaH/IbI, OIICHUBATh KA4e€CTBO CBOETO BKJIAJa
B OOmMIA TPOAYKT TIO KPHUTEPUAM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU
B3aMMOJICUCTBHSL.

PeryasitTuBHbIC YHHBeEpCAJIbHbIC YUeOHbIE 1CHCTBUS
Camoopranmsanus:

CaMOCTOSTEIHHO COCTABISThH IUIAH, AJITOPUTM PEUICHHS 3aJa4yd (WM ero 4acTb),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM HMEIOUIMXCS PEeCypCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOUUOHAIBLHBIH UHTEJVIEKT:

BJAJIETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysbraTa
pELICHNs] MATEMATHYECKOM 3a]1a4H;

IPEABUAECTE TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIpU pPELICHUU 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa JCATEIBHOCTU IOCTAaBICHHOW LEMU U
YCIIOBUSIM, OOBSCHSTHh NPUYUHBI TOCTHKEHUS UM HEAOCTUKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IIpenmeTHbie pe3yJibTaThl

OOyJaronuics MoayYuT CASAYIONINE TPEAMETHBIC Pe3yIbTaThI:

pelIaTh TEKCTOBBIE 3a/1a4M; UCIIOJIb3Yysl COOTBETCTBYIOIIMUE AT OPUTMBI,

pemaTh pa3JIuyHble TUIBI 3a7a4 HA IBU)KCHHUE;

UCIIOJIB30BaTh (POPMYITY 3aBUCUMOCTH (PYHKIIMH MMYTH, CKOPOCTH U BPEMEHHU,
UCIIOJIb30BaTh (hOPMYJIbl 3aBUCHMOCTH MacChl WM 00beMa BEIIEeCTBA B CIIABE, HIIN
B CMECHU OT KOHIICHTpAIIHH;

WCIIOJIb30BATh METO/bI PEIICHUS 337a4 HA CMECH U CILUIABBI;

UCIIOJIb30BaTh (OPMYITy 3aBUCHUMOCTH O0O0BbEMa BBIMOJHEHHOW palbOTHl OT
MPOU3BOAUTEIBHOCTH U BPEMEHU €€ BBINOJIHEHUS,

UCIIOJIb30BaTh (POPMYITY MPOIICHTOB U CIIOXKHBIX TIPOIEHTOB;

pelaTh pa3auyHble TUIBI 33/1a4 HA YUCIIa;

UCIIOJIb30BaTh (OPMBI 3aAMMCU PA3JIMYHBIX YHCEN C 3aJaHHBIMU YCJIOBUSMHU
( KpaTHOE YHuCIy 11, JESAUIEECs C OCTATKOM U T .J1.);

UCIOJIb30BaTh OCOOCHHOCTH METOJIMKH PEUICHUS 3a]1a4 Ha ONTUMAaJIbHBIN BHIOOp U
BBIOOPKOI LIETOUNCIIEHHBIX PELIECHUM;

pewmath 3ananus u3 EI'D u 'MA Ha TekcTOBbIE 3a1a4H.

COCTaBJISTh OYKBEHHBIE BBIPAKEHUS M (DOPMYITBI IO YCIOBHAM 331a4;
OCYIIECTBJIATH B BBIPAXKEHUAX U (DOPMYJIax YUCIOBBIE OJCTAHOBKU U BBITIOJIHAThH
COOTBETCTBYIOILIME BBIYMCIICHHUS, BbIpAXKaTh U3 (POPMYJ OJHY MEPEMEHHYIO Yepe3



OCTaJIbHBIE;
pelarb HEpPaBEHCTBA, CHUCTEMbl HEPABEHCTB, HCIIONb3Ysl OCHOBHBIE CBOMCTBA
HEPaBEHCTB U NPUMEHATh UX K PELICHUIO 3a]a4;

CPAaBHUBATh U OLIEHNUBATH 3HAYEHHUE BBIPAKEHUH, JOKA3bIBaTh HEPABEHCTBA,
CTpOUThH rpaduK KBaJpaTUUYHOM (PYHKIMM W 4YUTaTh MO TpaduKy ee CBOMCTBA,
UCTOJNB30BaTh TpadUUecKue MPEACTABICHUS ISl  PEIIeHUS  KBaJpPaTHBIX
HEPABEHCTB;

peliaTh JMHENHHbIE YpaBHEHUS , PElllaTh YPaBHEHUs BBICIINUX CTENEHEH, TpoOHbIe
YPaBHEHMSI, PEIIATh CUCTEMbl HEJITMHENHBIX YPAaBHEHUN C JABYMsI IEPEMEHHBIMH,
TEKCTOBBIC 3a1a4U;

OPUMEHSTh TpauK JUIS UCCIEAOBAHUS M PELICHHS] CUCTEM ypaBHEHHUH C BYMS
IIEPEMEHHBIMH, U YPABHEHUU C OJTHOU MEPEMEHHOM;

UCCIEA0BaTh YHCIOBBIE MOCIEAOBATEIBHOCTH, pelaTh 3aJadyd, HCIOIb3Ys
CBOICTBa apu(PMETHIECKON U TE€OMETPHUECKOM MPOrpeccui ,

pemaTh 3a1a4u Ha MPOCTHIE U CIIOXKHBIE ITPOLIEHTHI ;

IIPOBOJIUTH HECJIOKHBIE JOKA3aTeNIbCTBA, IOJIy4aTh IMPOCTEHUIIME CIEICTBUS W3
M3BECTHBIX WJIM PAHEE MOJIYYEHHBIX YTBEP)KICHUN;

OLICHMBATh JIOTMYECKYIO INPABHIBHOCTb PACCYKIECHUMN, UCIOJIb30BATH IPUMEPHI
JUISL WIUTEFOCTPALIMU M KOHTPIPUMEPBI ISl OIPOBEPIKEHUS YTBEPKIACHUI;
U3BJIEKaTh MH(OpMalLMIO, TNpEeACTaBICHHYI0O B TalnMIax, Ha Juarpammax,
rpadukax; cOCTaBIsATh TAOJUII, CTPOUTH AMArpaMMBbI U rpaduKy;

pemaTs KOMOMHATOPHBIE 33/]a4M ITyTEM CHUCTEMAaTHYECKOTO mepedopa BOZMOKHBIX

BApHWAaHTOB U C UCIIOJIB30BAHUECM IIpaBUJIa YMHOKCHUSI.

TemaTu4eckoe IVIAHUPOBAHHE

9 kJjacc

Ne i/t

HaunmeHnoBaHue pasaea Bcero 0P
4acoB




1. | JleiicTBUTENBHBIE qucna. Anrebpandeckue
BBIPAKCHUS

bu6mmoreka [IOK.
https://m.edsoo.ru/f
2a0ccOc

2. | YpaBuenus. HepaBeHcTBa.

bubmuoreka [{OK.
https://m.edsoo.ru/f
2a0ccOc

3. | O®yHKUMU U uX rpadpuxu

bubnuoreka [{OK.
https://m.edsoo.ru/f
2a0ccOc

4. | TekcToBbIE 3a0aUu

bu6mmoreka [IOK.
https://m.edsoo.ru/f
2a0ccOc

5. | DneMeHTBI CTaTUCTUKHU U TEOPUN BEPOSTHOCTEN

bu6mmoreka [{OK.
https://m.edsoo.ru/f
2a0ccOc

6. | 'eomerpus

11

bubmuoreka [{OK.
https://m.edsoo.ru/f
2a0ccOc

Bcero

34

YYEBHO METOJUYECKHUHA KOMILJIEKC

1. Anrebpa-9. Artopst FO0.H.Makapsiues, H. I'. Munmtok, K.1. Hemnikos,
C.b.CyBopoga; noa penakuuen TenskoBckoro C.A Mocksa IIpocsemienue

2. Junaktuueckue matepuaiibl; Tematuueckue tectol: 0. 1. Jyauunbiy, B.
JI. Kponray3 Anrebpa. Temaruueckue tecthl 8,9 knaccel ,[IpocBenenue



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c

3. XKoxos B.1.Ypoku anredpsl B 8.9 knacce: kH. A yuurtens /B.J1.JKoxos,
JI.Lb.Kpaitnesa— M.:IIpocBenieHue

4. 10.H .Makapsrues, H.I'Munmiok, C.b.Cysoposa, U.C.I1InsikoBa M3ydenue
anreopsl B 7-9 knaccax— M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI:

bubnuoteka [{OK. https://m.edsoo.ru/f2a0ccOc
AKnacc https://www.yaklass.ru/

O6naxko 3nanuit https://oblakoz.ru/

VYuu.py https://uchi.ru/


https://m.edsoo.ru/f2a0cc0c
https://www.yaklass.ru/
https://oblakoz.ru/
https://uchi.ru/




