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IHOACHUTEJIBHASA 3AIINCKA
Jlannast pabouasi mporpaMMa COCTaBJIEHA B COOTBETCTBHM ¢ TpeOoBaHusMHU ['ocymapcTBeHHOro cranpapra (Y TBep:kIeH
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Pocculickoit denepannn).

[Tporpammbl ocHOBHOTO 0011Ier0 0Opa3zoBanus. Maremaruka.— M.: [IpocBenienne
[Iporpammbl. Maremartuka. 5-9 knaccesl A.I'.Mep3msk,B.b.Ilononckuit, M.C.Skup, E.B.byniko, mopaborannoe. - M.: Benrana-

I'pad
VYuebnuk Anredpa. 9 ximacc A.I'.Mep3nak,B.b.Ilomorackuii, M.C . fAkup, — M.: Benrana-I'pad, 2021

Junaktuyeckuit matepuan Anreopa. 9 kinacc A.I'.Mep3mnsak,B.b.Ilononckuii, M.C.SAxup, — M.: Benrana-I"pad, 2021
Mertoauueckoe nmocodue Anredpa 9 kinacc A.I'.Mepaisik,B.b.ITononckuit, M.C.Sxup, E.B.byniko - M.: Benrana-I"pad, 2019

[Iporpamma o anredpe coctaBieHa Ha OCHOBE DYHIaMEHTANILHOTO SiAjpa CoIepKaHusl o01Iero oopazoBaHus, TpeOOBaHUIM K
pe3yibTaTaM OCBOEHHUS 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs, MPEJCTaBICHHBIX B (eaepaibHOM
TOCYJApCTBEHHOM CTaHJAPTE OCHOBHOIO 0O0IIero oOpa3oBaHMs € YYETOM MPEEMCTBEHHOCTHM MPOrpaMM JJisi HAadajdbHOTO
o0Opa3oBaHus 110 MaTEMAaTHUKE.

B Heil Takke yUUTBIBAIOTCS JOMUHUPYIOIIME UJIEU U TIOJIOKEHUS MPOrpaMMbl pa3BUTUSA U (OPMUPOBAHUS YHUBEPCAIbHBIX
y4€OHBIX ACHCTBUI AJI1 OCHOBHOI'O O0IIEro 00pa3oBaHusl, KOTOpbIE 00ecneunBaoT (POPMUPOBAHNE IPAKIAHCKON UACHTUYHOCTH,
KOMMYHUKATUBHBIX KaYECTB TUYHOCTU U CITOCOOCTBYIOT (DOPMUPOBAHUIO KIFOUEBON KOMIIETEHITUN — YMEHUS YUUMbCA.

Kypc anreOps! kiacca siBiasieTcss 6a30BbIM 71 MATEMAaTUUECKOT0 00pa30oBaHUs M Pa3BUTHS IIKOJIBLHUKOB. AnreOpanyeckue
3HAHWUSI U YMEHHS HEOOXOIUMBI NI M3YYCHUs] TeOMETpUM, anreOpsl U MaTemarndeckoro aHammsa B 10-11 kmaccax, a Takke
CMEKHBIX JTUCIUTLINH.

[IpakTryeckas 3HAUMMOCTh IIKOJBHOIO Kypca anreOpbl 9 Kiacca COCTOMT B TOM, YTO MPEAMETOM €€ W3YYEHHMs SIBISIOTCA
KOJIMYECTBEHHBIE OTHOIIICHUSI U TTPOIIECCHI PEAIbHOTO MUPA, ONTMCAHHBIE MaTEMAaTHIECKUMU MoieTsiMu. B coBpeMeHHOM 00111ecTBe
MaTeMaTH4decKas OIr0TOBKa He0OX0ArMa KaKIOMY YeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax 4eIoBeUSCKOU
NeSTeIbHOCTH.

OnHoO#l U3 OCHOBHBIX €€ M3yd4eHUsl alreOphl SBISIETCS Pa3BUTHE MBIIUICHUS, MPEXKIe Bcero (popMupoBaHue aOCTPaAKTHOTO
MbIUIeHus. B nporiecce nzydenus anreOpbl GopMHUPYETCs JIOTHUECKOE U aITOPUTMUYECKOE MBIIIIJICHUE, a TAKXKE TaKUe KadecTBa
MBIIUIEHUS, KaK Chja U TMOKOCTh, KOHCTPYKTUBHOCTh M KPUTHUYHOCTbH. [[7si amanrtanvu B COBPEMEHHOM HH(POPMAIMOHHOM
00I1eCTBE BaXKHBIM (PaKTOPOM SIBJISIETCS (POPMHUPOBAHUE MATEMATUYECKOTO CTUJISI MBIIIUICHHS, BKJIFOUAIOIIET0 B ¢€0s1 MHIYKIIUIO U
JEAYKIINIO, 0000IICHIE U KOHKPETU3AITUIO, aHAJIN3 U CUHTE3, KJIACCU(DUKAITUIO U CUCTEMAaTH3aIlNI0, a0CTparupoBaHKe U aHAJIOTHIO.

OOyuenue anreOpe Maé€T BO3MOXKHOCTD IIKOJILHUKAM HAYyYUTHCS TJIAHUPOBATH CBOIO JESITEILHOCTh, KPUTHYECKU OIEHUBATH
e€, IPUHUMATh CaMOCTOSTENIbHBIC PEIICHHUS, OTCTaUBaTh CBOW B3IJISIABI U YOCKICHUS.



B npouiecce n3ydeHus anreOpbl MIKOJIBHUKH y4aTCsl U3JIaraTh CBOM MBICIH SICHO M MCUEPIIBIBAIOIIIE, TPHOOPETAIOT HABBIKA YETKOT'O
Y TPaMOTHOTO BBIMOJIHEHUSI MATEMAaTUYECKUX 3allMCE, IIPU 3TOM HMCIIO0JIb30BaHUE MAaTEMATHUECKOT O S3bIKa [M03BOJIIET Pa3BUBAThH
y ydalxcs rpaMOTHYIO MMCbMEHHYIO M YCTHYIO PeUb.
3HAKOMCTBO C HWCTOpHEH pa3BUTHUS aidreOpbl Kak Haykd (OpPMHUpYET y Yydalluxcs NpeAcTaBieHHe 00 anreOpe Kak dYacTu
OO0IIIEYETTOBEYECKON KYIbTYPHI.

3HAYNTENbHOE BHUMAHUE B M3JIOKCHUHU TEOPETHUYECKOTO0 MaTephalia Kypca YIeNseTcs €ro MOTHBAIMH, PACKPBITHIO CYTH
OCHOBHBIX MOHSTHH, uael, mMeronoB. OOydyeHHE MOCTPOEHO Ha 0a3e TEOpUM pPa3BUBAIOIIETO OOYYEHMs, YTO JOCTUTAETCS
O0COOEHHOCTSIMU U3JIOKEHUSI TEOPETUUYECKOro MaTepuaja W YNpaKHEHHWSMH Ha CpaBHEHHME, aHallu3, BBIJCICHUE TJIaBHOIO,
YCTaHOBJIEHUE CBsI3eH, Kiaccudukaiuoo, o0o0ieHne u cucreMaruzanuio. Ocobo aKIEHTUPYIOTCS COJEP/KATENbHOE PACKPHITHE
MaTEeMaTHYECKUX TOHSATUMN, TOJKOBAHME CYIIHOCTH MAaTEMaTHYECKUX METOAOB, M OOJIACTH UX MPUMEHEHHS, TEMOHCTpALMs
BO3MOKHOCTH MPUMEHEHUSI TEOPETUUECKUX 3HAHHUM AJI pelIeHHs] pa3sHOOOpa3HbIX 3a/ad MPUKIATHOTO XapakTepa, Harmpumep,
pellieHHe TEKCTOBBIX 3a7ay, JCHEKHBIX M MPOLEHTHBIX PACUYeTOB, YMEHHE IIOJIb30BaThCsl KOJIMYECTBEHHON HH(OpMaIlen,
MPECTABICHHON B pa3NUYHbBIX opMax, yMeHue YuTarh rpaduku. OcozHaHue 0011ero, CylecTBEHHOTO SBISETCS OCHOBHOM 6a3oi
JUIS pEUIeHMs] YIIPaXKHEHUM, BaXKHO MPUBOAUTH JETAJIbHbIC MOSCHEHUS K PEIICHUIO THUIIOBBIX YIPAKHEHUN. DTUM PacKpbIBAaeTCs
CYTh METO/Ia, I0IX0/1a, IPEAJIaraeTCs aIrOPUTM WA IBPUCTUYECKAsl CXEMa PEUICHUs! YIIPaKHEHUI OnpeaeaEHHOro TUIla

Oo0mas xapakrepucTuka yueOHOro npeamera «Ajredopay.

Anrebpa Kak copep)KaTebHbIi KOMIIOHEHT MaTeMaTH4ecKoro o0pa3oBaHMsl B OCHOBHOMW IIKOJIE HallesieHa Ha (pOpMUPOBaHUE
MaTeMaTUYECKOro arnmapaTa Juisl peleHus 3a7a4 U3 MaTeMaTHKH, CMEKHBIX PEMETOB, OKPYXatolel pealbHOCTHU. S3bIK anredpbl
IIOYEPKMBAET 3HAYECHNE MAaTEMaTUKU KaK sA3bIKa I [IOCTPOCHUS MaTEMaTUYECKUX MOJEIIEH, ITPOLIECCOB U SIBJICHUM PEalbHOIO
mupa. OgHON U3 OCHOBHBIX 3aJa4 M3y4EHHs aureOphl SIBISIETCS PAa3BUTHE aJTOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JUJIsl YCBOEHHUS Kypca HH(OPMATUKM; OBJIAJCHHE HaBbIKaMU JEAYKTHUBHBIX paccyxkaeHuil. IIpeoOpazoBanue
CUMBOJIMYECKUX (OPM BHOCUT CBOHM clieHU(UUYECKUN BKJIaJ B pa3BUTHE BOOOPAKEHMs, CIOCOOHOCTEM K MaTeMaTHYECKOMY
TBOpUeCTBY. pyroil BaxkHO# 3a/aueil n3yueHus: anreOpsl sIBIAETCS MOTYYCHHUE KOJIbHUKAMH KOHKPETHBIX 3HAHUN O () YHKITUSIX
KaK Ba)KHEHIIEW MaTeMaTHYeCKOM MOJAENM JUIsl ONHCAaHMsI M HCCIEIOBaHMsI pPa3HOOOpPA3HbIX IPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, AKCIIOHEHUUAJIbHBIX, MEPUOJUYECKUX U Ap.), I (HOPMHUPOBAHUS Yy y4YalIUXCs NPEICTAaBICHUH O POJIH
MAaTE€MaTUKU B PA3BUTHU UMBWIA3ALWA U KYJIbTYpPHI.

DJeMEHTBHI JIOTUKH, KOMOUHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSITHOCTEW CTAHOBSTCS 0053aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO
00pa30BaHus, YCHIMBAIOIIMM €ro NPUKJIAJHOE U MPAKTUYECKOE 3HA4YeHHE. JTOT MaTepual HEOOXOAMM IpEKIEe BCEro, s
dbopmupoBanusi (yHKIIMOHATBHOW IPAaMOTHOCTU — YMEHUW BOCIPUHUMATH U aHAIM3UPOBATh MH(OpPMAIUIO, MIPEICTABICHHYIO B
pa3nu4HbIX (OpMax, MOHMMATh BEPOSTHOCTHBIA XapakTep MHOTHX pEalbHBIX 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHIINE



BEPOSITHOCTHBIE pacueThl. M3yueHMe OCHOB KOMOWHATOPWKH MO3BOJIUT YYalIEeMyCs OCYHIECTBIISAITb PAaCCMOTPEHHE CIIy4aeB,
nepedop U MoACYET YKCiIa BAPUAHTOB, B TOM YHCIIE B IPOCTEUIINX MPUKIAIHBIX 3aa4ax.

[Ipy M3y4eHuU CTaTHUCTHKU U TEOPHH BEPOSITHOCTEN OOOTallaroTCsl MPEICTAaBICHUSI O COBPEMEHHOW KapTUHE MUpa U METOAaX
ero HucciefoBaHus, (QOpMUPYETCS NOHMMAHUE POJIM CTAaTUCTUKH KaK HCTOYHMKA COLMAIBHO 3HAYMMOW HWHGOpMALMU U
3aKJIa/1bIBAIOTCS. OCHOBBI BEPOATHOCTHOI'O MBIIUICHHUS.

Onucanne Mecra yueOHOro npeamera «AJjredpa» B yueOHOM IUIaHe

B coorBercTBUM C TpeboBaHusiMu DenepalbHOTO TOCYJAPCTBEHHOTO OOpa3oBaTENbHOTO CTaHAapTa OCHOBHOIO OOIIETro
obpa3zoBanus nmpeameT «Anredpa» mnzydaercs ¢ 7-ro mo 11-i kmace. CornacHo QenepaipHOMy 0a3UCHOMY yueOHOMY IUIaHy, Ha
u3ydeHue anreOpel B 9-m kiacce orBoautTcs He MeHee 102 yacoB, U3 pacyera 3 yaca B Heaento. Y4eOnsiit mian MbOY «COIIl
Nel3» comepkut B 9-oM kimacce 5 gacoB B Henenmo (34 yueOnbie Henmenn) uwiu 170 9acoB B roj.



Conep:xxanue yueOHOro Marepuajia Kypca ajaredops 9 kiacca.

1. Hepasencmea.

UucnoBble HEpaBEHCTBA M HUX CBOWCTBA. [IOWIEHHOE CIOKEHHME M YMHOXKEHHE YHCIOBBIX HEPABEHCTB. JIMHEHHBIE
HEPABEHCTBA C OHOM MEPEMEHHON U UX CUCTEMBL.

OcHosHas yenb — O3HAKOMUTD yUalIUXCs ¢ IPUMEHEHNE: HEPaBEHCTB JJIs OIICHKU 3HAUYCHUM BBIPAKEHUM, BHIPAOOTATh
yYMEHHUE pellaTh JUHEWMHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U MX cucTeMbl. CBOWMCTBA YHMCIOBBIX HEPABEHCTB COCTABIISIIOT TY
0a3y, Ha KOTOPOM OCHOBAHO PEIICHUE JIMHEHMHBIX HEPABEHCTB C OJHOWU TepeMeHHOW. Teopembl O MOYJICHHOM CJIOXKEHUU U
YMHO>KEHUU HEPABEHCTB, HAXOJIUTh TPUMEHEHHE MPU BBIMOJHEHUH MPOCTEHIINX YIPAXKHEHHUI HA OLICHKY BBIPAXKEHUHN 110 METOAY
rpaHuil. BBoasTCs MOHATHS aOCOMIOTHOW MOTPENTHOCTH W TOYHOCTH TPHOIMKEHUS, OTHOCUTEIHLHOW MOTPENTHOCTH. Y MEHUS
MIPOBOJIUTHh JEAYKTUBHBIE PACCYXKICHHS IOIYyYarOT Pa3BUTHE KakK MpU JO0KA3aTENbCTBAX YKA3aHHBIX TEOPEM, TaK M IIPHU
BBITIOJIHCHUU YIIPAKHEHUN HA JI0KA3aTEIhCTBA HEPABEHCTB.

B cBsi3u C penieHrneM JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHO: JTa€TCs MOHSITHE O YUCIIOBBIX MPOMEKYTKAX, BBOIATCS
COOTBETCTBYIOIIME Ha3BaHUS M 0003HAUeHUsS. PacCMOTpeHHIO CHCTEM HEpPaBEHCTB OJHOW MEPEMEHHOM MpeAlIecTBYeT
O3HAKOMJICHHE YYalTUXCS C MOHATUAMU MEepeceuyeHUs] 1 00beTUHEHHUS] MHOXECTB.

[Ipu penieHnr HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bICHSIIOTCS Ha KOHKPETHBIX
npumepax. Ocoboe BHUMaHHWE CIEAYeT YACTUTh OTpabOTKE YMEHHUs pellaT MpOoCTeWIne HEpaBeHCTBa BHaa ax>b, ax<b,
OCTaHOBHUBIIIACH CIICIIMAIILHO Ha cirydae, korma a <0.

B 3T011 TEME paccMaTpUBAETCs TAKXKE PELIEHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM, B YACTHOCTHU
TaKuX, KOTOPBIC 3alKCaHbl B BUJIE JTBOMHBIX HEPABEHCTB.

2. Keaopamuunasa gpynkuyus.

Oynkius. CroiicTBa pyHkumii. KBagparHsiii TpexuieH. PaznoxkeHnre KBajpaTHOTO TpeXujieHa Ha MHOXKUTEIU. DyHKIHS Y
= ax? + bx + ¢, ee cBoiicrBa u rpapuk. CrenenHas GyHKIus.

Ocnoenass yenp — PacUIMPUTH CBEICHHUS O CBOMCTBaxX (DYHKIIMIA, O3HAKOMHUTH YYAIIUXCS CO CBOMCTBAMHU M TpaduKOM
KBaJPaTUYHOU (PYHKIIUH. I

B nauane TeMbl cucTeMaTU3UPYIOTCS cBeleHUs O (yHKUUSIX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHUS: (PYHKIMS, apTyMEHT,
obOnacte onpeneneHus ¢GyHkuu, rpaduk. JlaroTcs TOHSATHS O BO3pAacTaHUUM U yObIBaHUU GyHKIHMM, TPOMEXYTKaX
3HAKOIMOCTOSTHCTBA. TeM caMbIM co3iaercs 0asa Juisi YCBOSHMsI CBOMCTB KBaJIPATUYHOM M CTENEHHOW (DYHKIIMM, a TakKe IS
JajgbHEUIero yryoaeHus GyHKIMOHATBLHBIX MPEICTaBICHUN TPU U3YYEHUH Kypca aareOphl U Havyall aHaiu3a.

[loAroTOBUTENHHBIM IIATOM K U3YUYEHHUIO CBOMCTB KBAJIPATUUYHOW (PYHKIIMH SIBISIETCSI TaK)Ke PAaCCMOTPEHHUE BOMpPOca O
KBaJPaTHOM TPEXWICHE U €r0 KOPHSX, BBIACICHUM KBaJpaTa IBYWICHA U3 KBAJIPATHOTO TPEXUWICHA, PA3JIOKEHUN KBAJIPATHOr O
TpEX4JIeHa Ha MHOXXUTEIIH.



M3yuenre KBaapaTHYHON (PYyHKIMKM HAYMHAETCSA C PACCMOTPEHHUs QYHKIMU Y = ax?, € CBOMCTB M 0COOEHHOCTEN rpaduKa, a
TaKKe JAPYTMX YACTHBIX BUIOB KBAJAPATUYHOM QyHKIMK — QYHKIMH y = ax? + b, y=a (x - M)2. DT CBeIcHUs UCIIOIb3YIOTCS [IPH
M3Y4EHHU CBOMCTB KBaIPAaTHYHON (yHKIMH OOLIEro Buaa. Baxkno, 94T00bl yuamyecs IMOHIM, 4TO rpaduK GyHKIMHU y = ax’ + bx
+ ¢ MOXeET OBITh MOJIyd4eH U3 rpaduka QYHKIMH Y = ax’ ¢ IMOMOLIBIO JBYX HapajuleibHBIX MEPEHOCOB. [IpueMBl MOCTPOEHHUS
rpaguka GyHKIUM y = ax? + bx + ¢ 0TpabaThIBalOTCA HA KOHKPETHBIX npuMepax. IIpu 3ToM 0c000e BHUMaHKE CIEAYET YAEIUTh
(GOpPMUPOBAHUIO Y YYalIUXCsl YMEHUS YKa3bIBaTh KOOPAWHATHI BEPIIMHBI Mapadoibl, €€ OCh CUMMETpPUH, HallpaBlicHHUEe BETBEU
napadoJibl.

[Tpu u3ydyeHuu 3TOW TEMbI JalbHEWIIee Pa3BUTHE IMOJIy4aeT YMEHHUE HAXOAUThH MO TpapuKy MPOMEXYTKH BO3pACTaHUS U
yObIBaHMS (YHKITNH, a TAKXKE TPOMEKYTKH, B KOTOPHIX (DYHKIUSI COXPAHSIET 3HAK.

Yyaruecs: 3HAKOMSITCS CO CBOMCTBAaMH CTENEHHOM (YHKIMU y = X" IPU YETHOM W HEYETHOM HATYpaJIbHOM IOKa3aTese II.
BBoautcs moustHe KOpHA n-ii cteneHu. OHU TOMY4alOT MPEACTaBICHHE O HAXOXKICHUM 3HAYCHHM KOpPHS C MOMOIIbIO
KaJIbKYJISATOPA, IPUYEM BbIpa0OTKA COOTBETCTBYIOLIUX YMEHUM HE TpeOyeTcs.

3. Hepasencmea c 00HOI nepemeHHoll

[lenvie ypaBHenus. J[poOHble panoHanbHbIe ypaBHEeHMs. HepaBeHCTBa BTOpOM CTENEHU C OJHOM mMepeMeHHOW. Meton
WHTEPBAJIOB.

OcHosHas yenb — CUCTEeMAaTU3UPOBATh U 000OIIUTH CBEICHUS O PEIICHUH IEIbIX U JPOOHBIX PAIIMOHATIBHBIX YPAaBHEHUH C
OZIHOM IepeMeHHOI, chOPMHUPOBATL YMEHUE PEIATh HEPABEHCTBA BUa ax? + bx + ¢ >0 wmm ax? + bx + ¢ <0, rue a #0.

B sroii Teme 3aBepiiaercs U3yd4eHUE PALMOHAIBHBIX YPAaBHEHHUM C OJHOW IEPEMEHHOW. B CBiA3M ¢ 3TUM IIPOBOAUTCS
HEKOTOpOe 0000IIeHrne U yriayOjaeHue cBeJeHu 00 ypaBHEHHSX. BBOASTCS MOHSATHUS IEJIOTO PAllMOHAIBHOTO YPaBHEHUS U €T0
CTEIEHU. YYalluecss 3HaAKOMSTCS C PELICHUEM YPaBHEHHWM TPEThEW CTEIIEHU M YETBEPTOM CTEIEHU C MOMOIIBIO PA3JIOKEHUS HA
MHOKUTEIU U BBEACHUS BCIOMOIAaTEIbHOW IEPEMEHHOM. MeTon pelleHuss ypaBHEHUH IIyTeM BBEACHUs BCIIOMOIAaTEIbHBIX
MEPEMEHHBIX OyJIET MHUPOKO MCITOIIB30BATHCS B JATBHEHIIEM MPH PEIICHUN TPUTOHOMETPUUECKHX, JIOTAPU(DMHUIECKUX U IPYTUX
BUJIOB YPABHCHUU.

Pacuupsitorcss cBelleHHs O pEIIeHUH JPOOHBIX PalMOHAIBHBIX YpPAaBHEHUM. Ydaliuecss 3HAKOMSTCS C HEKOTOPhIMU
CIICHIMATIbHBIMU ITPUEMAMU PEIICHUS TAKUX YPABHCHUMN.

dopMUpOBAHUE YMEHUI pelIaTh HEPABEHCTBA BUAA ax? + bx + + ¢ > 0 mwim ax? + bx + ¢<O, rae a # 0 , OCyIIECTBISIETCS €
OIOPOM Ha CBEJEHUs O rpaduke KBaApaTHYHON (DYHKIIUU.

VYyamuecs 3HAKOMATCS ¢ METOJIOM MHTEPBAJIOB, C TOMOIIBIO KOTOPOr'O PEMIAIOTCS HECIIOKHBIE PAllMOHAJIbHBIE HEPABEHCTBA.

4. Hepagencmea c 06yms nepemenHvimu
VYpaBHeHuE ¢ AByMsI IepeMeHHbIMU U ero rpaduk. CUCTEMBbI ypaBHEHUI BTOpol cTeneHu. Perienne 3a1a4 ¢ ToMOUIbIO
CUCTEM YPABHEHUU BTOPOM CTeNeHH. HepaBeHcTBa ¢ AByMS IEPEMEHHBIMU U UX CUCTEMBI.



Ocnosnas yenb — BbIpadOTATh YMEHHE PELIaTh MPOCTEUIINE CUCTEMBI, COJIEpKAIlHEe YPABHEHUE BTOPOM CTENEHU C IBYMS
IIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4X C IIOMOLIBIO COCTABJICHUS TAKUX CUCTEM.

B nanHOM Teme 3aBepIIacTCs U3y4eHUE CHCTEM YpPaBHEHUM C ABYMS INepeMEeHHbIMU. OCHOBHOE BHUMAHHE YIEISETCS
CUCTEMaM, B KOTOPBIX OJIHO U3 YPABHEHU NEPBOM CTENEHU, & IPYTO€ BTOPO.

M3BecTHBIN yyammMMcsl Croco0 MOJACTaHOBKM HAaXOJUT 3/€Ch AalbHEWIee MPUMEHEHHUE U MO3BOJISIET CBOJAUTH pEIlICHUE
TaKUX CUCTEM K PELICHHIO KBAJPATHOTO YPABHEHUS.

O3HaKkOMJIEHHE YYaIIUXCs ¢ IpUMEpaMH CHCTEM ypaBHEHHUH C JIByMSI IEPEMEHHBIMHU, B KOTOPBIX 00a ypaBHEHHUS BTOPOM
CTENEHH, JOJDKHO OCYIIECTBIIATHCSA C JOCTATOYHOW OCTOPOKHOCTBIO U OTPAHUYMBATHCS IPOCTEUIIUMU ITPUMEPAMHU.

[IpuBneueHre U3BECTHBIX yHaIUMCs rpa)uKOB MO3BOJISIET TPUBECTU MPUMEPHI TPadUUECKOro pelieHUsl CHCTEM YPaBHEHH.
C nomotnpio rpaguueckux MPeACTaBICHUH MOXKHO HArfSAHO IMOKAa3aTh YYalIUMCS, YTO CHUCTEMbI JBYX ypaBHEHUH C ABYMs
IIEPEMEHHBIMU: BTOPOM CTEIIEHU MOT'YT UMETh OJTHO, J1BA, TPH, YETHIPE PEILIECHUS WM HE UMETh PEIICHUMN.

Pa3paboTaHHbIil MaTeMaTHUYECKUH arnapar NO3BOJISET CYIIECTBEHHO PACIIUPUTD KJIACC COEPKATEIbHBIX TEKCTOBBIX 3a/1a4,
peIaemMpIX ¢ IOMOIIBIO CUCTEM YPaBHEHHM.

M3y4eHne TeMbl 3aBEpIIACTCA BBEICHUEM IOHATUN HEPABEHCTBA JABYMs IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C IBYMs
nepeMeHHbIMU. CBeJleHus 0 rpauKkax ypaBHEHUHN C IBYMsI IEPEMEHHBIMU HCIIONb3YIOTCS IPU WILITIOCTPALIUU MHOXKECTB PEILICHU N
HEKOTOPBIX MTPOCTENIINX HEPABEHCTB C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

5. Dnemenmul NPUKIAOHOT MAMeEMAMUKU.

Marematuueckoe moaenupoBanue. IIpoueHTtHsie pacueThl. [IpubmkeHHbie BblunciaeHUs. (OCHOBHBIC ITpaBuUJIa
KOMOMHATOpUKH. OTHOCUTENIbHASI YaCTOTa W BEPOSTHOCTH CIy4alHOro coObITHs. Kiaccmdeckoe ompenesieHue BEpOSTHOCTH.
HavanbHbIe CBEJIEHUS O CTAaTUCTHKE.

OcHosHas yenb — O3HAKOMUTH y4YalUXCsl C MOHSATUSIMU MEPECTAHOBKH, pa3MEIeHUs, COUETaHUs U COOTBETCTBYIOLUIUMU
dbopMynamMu AJis MOACYETa UX YHCIIA; BBECTU MOHATHUS OTHOCUTEIIBHONW YaCTOTHI M BEPOSTHOCTH CIYIaHOTO COOBITHS.

W3ydeHue TeMbl HAUMHAETCS C PEIICHUS 3a/1ay, B KOTOPBIX TpeOyeTCsi COCTaBUTh T€ WJIM MHbIE KOMOMHAIIMU 3JIEMEHTOB U
MOJICYUTATh UX YUCHO. Pa3bsicHseTCs KOMOMHATOPHOE MPaBUJI0 YMHOKEHUS, KOTOPOE MCIOJb3YeTCs B JalbHEHIIIeM IIPU BBIBOJIE
dbopmyn Ui mojcueTa YHcla MEepPecTaHOBOK, pa3MEUICHUN M couyeTanuwidl. [Ipu mM3ydeHuu JaHHOTO Marepuaiga HEOoOXOAMMO
0o0paTUTh BHUMAHUE yYalIUXCS HA PA3IMUKe MOHATUN «Pa3MEILICHHE» U «COUYeTaHue», CHOPMHUPOBATH Y HUX YMEHUE OMPEETTh,
0 KaKkoM BHJI€ KOMOMHAIMI UJET peub B 3aj/1aue.

B nanHOl TeMe ydaiiuecs: 3HAKOMSITCA C HayajdbHBIMU CBEJICHHUSIMU U3 TEOPUU BEpOATHOCTEH. BBoguTCs mOHATHE
«cIy4aHOE COOBITHE», «OTHOCUTENbHAS YaCTOTa», «BEPOSITHOCTh CIy4aitHOrO cOObITUS». PaccMaTpuBarOTCsl CTATUCTUYECKHUN U
KJIACCUUECKUN TOAXO/bI K OMPEICTICHUIO BEPOITHOCTH CIy4aiiHOTO COOBITHS. BakHO 00OpaTUTh BHUMaHUE y4aluXxcs Ha TO, YTO
KJIACCUYECKOE OIpe/IeJIeHHe BEPOSATHOCTH MOXKHO MPUMEHSTH TOJILKO K TaKUM MOJIENISIM pPeallbHbIX COOBITHM, B KOTOPBIX BCE
MCXO/IbI SIBJIIFOTCS PABHOBO3MOKHBIMH.



6. Yucnoewie nocnedosamensHocmu.

YucnoBbie OCIEN0BATENIbHOCTU. ApruMeTHUecKas U reoMeTprueckas nporpeccuu. @opMysibl M-rOWIEHa U CyMMbI IEPBBIX
N WIEHOB Iporpeccuu. beckoHeuHo yObIBaronias reoMeTpuYecKasi Mporpeccusl.

Ocnoenasi yenb — JAaTh TOHATUA 00 apupMETHUYECKOM H TEeOMETPHUYECKOM MpOrpeccusx Kak UHCIOBBIX
MOCJIEA0BATENBHOCTAX 0COO0r0 BUAA.

IIppu wn3ydeHMM TEMBI BBOAMUTCSA IOHATHE IOCIEAOBATEIBLHOCTH, pPa3bACHAETCS CMBICH TEPMUHA «N-U  YJEH
MOCJIEIOBAaTEIbHOCTH»,  BBIpAOATHIBAETCSI YMEHUE HCIONb30BaThb HHJEKCHOE O00O03HAueHHe. OTHU CBEIACHHS  HOCST
BCIIOMOTATEJIbHBIN XapakTep U UCTOIb3YIOTCA JIJIS U3YYCHUS apu(PMETUUECKON U T€OMETPUUYECKON TPOrPECCUi.

Pabora ¢ gopmynamu n-ro ujeHa ¥ CyMMBI MEPBBIX I'd YJIEHOB MPOTPECCHUil, TOMHMO CBOETO OCHOBHOI'O Ha3HAUYEHMS,
MO3BOJIIET HEOJHOKPATHO BO3BPALIAThCS K BBIYUCICHUSM, TOXIECTBEHHBIM IPEOOPA3OBAaHUSM, PEIICHUIO YpaBHEHUH,
HEPaBEHCTB, CUCTEM.

PaccmatpuBaioTcsi XapakTepuCTHUECKHE CBOWCTBA apu(PMETHIECKOM M TeOMETPUYECKOM MPOrpeccuid, YTO TMO3BOJSIET
pacLIMpPUTh KPYT IpelaracMbIX 3a1ay.

7. Anzeopa 6 ucmopuyeckom pazeumuu

3apoxaeHne ainreOpbl, KHUra O BOCCTAaHOBJIEHMHM M MPOTUBONOCTaBIeHMH Myxammena anb-Xopesmu. Mceropus
(bopMupoBaHUS MaTEMaTUYECKOTO sI3bIKa. VcTopus pa3BUTHS NOHATUS (PYHKIUU.

JL.®. Maruaunxkuii. I1LJI. YeOwsnmen. H.W. Jlo6aueBckuii. B.f. bynsakosckuii. A.H. Kommoropos. ®. Buer. II. depma. P.
Hexapt. H. Tapranesa. . Kapnano. H. A6ens. b. [lackans. JI. [In3anckuii. K. I'aycec.

8. Iloemopenue (umozosoe)
OcHosnas yenw. [10BTOpUTH, 3aKpenuTh U 00001TUTH ocHOBHBIE 3Y H, monydyennbie B 9 kiacce.



HﬂaanyeMble PeE3yJabTATbI 0OCBOCHUS yqeﬁﬂoro npeamera

N3ydenue anreOpsl MO JAHHOW IpOrpaMme CHOcOOCTBYET (DOPMHUPOBAHUIO Y YYAIIUXCS JIMYHOCTHBIX, MeTalpeAMeTHbIX U
NpeAMEeTHBIX Pe3yJbTaTOB O0Y4YEHHMs, COOTBETCTBYIOIIUX TPeOOBaHUAM (heaepaTbHOTO rOCYIapCTBEHHOI0 00Pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOTO 00I1Iero o0pa3oBaHMUsL.

Jluunocmnuie pé3yibomamol:

1) BocnUTaHUE POCCUMCKON TpakJaHCKOW HWACHTUYHOCTH; NaTPUOTH3MA, YyBakeHHs K OTedecTBy, OCO3HAaHUS BKJIaja
OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOU HAYKHU;

2) OTBETCTBEHHOE OTHOUIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOIIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBALIMU K 00YYEHUIO U IIO3HAHHUIO;

3) oco3HaHHBIN BRIOOP U MOCTPOCHHE JAIbHEUIIEH WHAUBUIYATbHOW TPAeKTOpUU 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKH B MHUpPE
npodeccuil U npodecCHOHANbHBIX MPEANOYTEHUN C Y4ETOM YCTOMUYMBBIX IO3HABATEIBHBIX MHTHPECOB, a TaK € Ha OCBOBE
(opMUpPOBaHUS YBAKUTEIBHOIO OTHOILIEHUS K TPYAY, Pa3BUTHE OIBITA YUAaCTHs B COLMAIBHO 3HAUMMOM TPY/E;

4) yMeHue KOHTPOJIMPOBATH MPOLIECC U PE3YIIbTAT YUEOHOW U MATEMATUYECKON JEATENbHOCTH;

5) KPUTUYHOCTb MBIIIJICHUS], THUIIMATHUBA, HAXOIYUBOCTh, AaKTUBHOCTb IIPH PEIICHUN MAaTEeMaTHUECKUX 3a/1a4.

Memanpeomemmuoie pe3ynomamol:

1) yMeHHEe caMOCTOSITEIILHO OMPENENIATh I[EJM CBOEr0 OOYy4YeHUsI, CTaBUTh U (DOPMYJIUPOBATH JJiA ceOsl HOBBIE 3a/lauu B yu€oe,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOCH MMO3HABATEILHOM 1€ATETbHOCTH;

2) yMEHHE COOTHOCUTD CBOU JICUCTBUS C TNIAHUPYEMBIMU PE3y/IbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOCH IEITEILHOCTH B IIPOIIECCE
JOCTHKCHHSI Pe3ysIbTaTa, OMpPEeAesATh CIIOCOOBI IEUCTBUS B paMKax MpPEUIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICCTBHS B COOTBETCTBUH M3MCHSIFOIICHUCS CUTYyallHEH;

3) VYmenue ompenensaTh MOHATHS, CO3JaBaTh OOOOIIEHUS, YCTAHABIMBATH AHAIOTHH, KIACCH(DUIIMPOBATH, CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl KITaCCU(UKAITIY;

4) yMeHHUE yCTaHABIUBATh IPUYUHHO- CJICACTBEHHBIC CBSI3U, CTPOUTD JIOTHYECKUE PACCYKICHUS, YMO3AKIIOUeHUS ( MHIYKTUBHOE,
JTEAYKTUBHOE, 110 aHAJIIOTHH ) U JIETaTh BBIBOIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIB30BaHMs NH(OPMAIITMOHHO-KOMM YHUKAITMOHHBIX TEXHOJIOTHIA;

6) IepBOHaYAIbHBIC TIPEJICTABIICHUS O UEIX U METO/IaX MaTEMATUKHU Kak 00 YHUBEPCAITBHOM SI3bIKE HAYKH U TEXHHUKH, O CPEIICTBE
MOJICITUPOBAHMS SIBJICHUH U TIPOIECCOB;

7) yMeHHE BUJIETh MAaTEMaTUYECKYIO 3a7a9y B KOHTEKCTE MPOOJIEMHOM CUTYallUH B APYTUX NUCIHUILUIMHAX, B OKPYKAIOIIEH KU3HH;



8) yMEHHE HaxOIWTh B Pa3JIMYHbIX HCTOYHMKAX HHPOpPMALUIO, HEOOXOIUMYIO IJI1 PELICHHWS MAaTeMaTHYEeCKUX MpoOseM, U
IPEJCTABIATh €€ B IOHATHON (popMe, MPUHUMATh PEIIEHNE B YCIOBUSIX HEMOIHOW MM U30BITOYHON, TOYHON MIJIM BEPOSITHOCTHOM
uHpopmarmy;

9) YMeHue moHMMaTh W HCMOJIB30BaTh MAaTEMaTHYECKHME CPEICTBAa HATJSAHOCTH (Trpapukd, TaONULBI, CXEMbl WU JAp.) IS
WUTIOCTPALMN, NHTEPIPETALNH, apTyMEHTALUU;

10) ymeHue BbIABUTATh TUIOTE3bI IPHU PELICHUH 337a4H, TOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;

11) moHMMaHWEe CYIIHOCTH aJrOPUTMUYECKHX MPEANUCAHUI W YMEHUE JEHCTBOBAaTh B COOTBETCTBUM C MPEIJIOKEHHBIM
JITOPUTMOM.

Ilpeomemmnuie pesyromamot:

1) ocozHaHue 3HAUYCHUS MaTEMaTHUKH B TTIOBCETHEBHOW KU3HU YEJIOBEKa,;

2) mpeacTaBiIeHNE O MaTEMAaTHIECKON HayKe Kak cepe MaTeMaTHueCKon ACSITEIIbHOCTH, 00 dTarax e€ pa3BUTHs, O €€ 3HAUNMOCTH
JUTSL pa3BUTHS IIUBUITU3ALINH

3) pa3Butre ymMeHHe paboTaTh ¢ Y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh M3BJIEKATh HEOOXOAUMYIO MH(OPMAIIHIO),
TOYHO W TPAMOTHO H3JIaraTh CBOW MBICIH C TPUMEHEHHEM MaTeMaTHYECKOM TEPMHHOJIOTHH W CHMBOJHWKH, IPOBOJHTH
KJIacCCU(PUKAITNIO, IOTHYECKHE 0OOCHOBAHUS;

4) BnageHre 60a30BbIM MOHATUMHBIM aIllapaToM [0 OCHOBHBIM pa3zeliaM COICPIKAHUS;

5) cucreMarnyeckue 3HaHUSA O PYHKIMSIX U UX CBOWCTBAX;

6) TpPaKTHYECKH 3HAYMMbBIE MATEMaTUYECKUE€ YMEHHUS U HaBBIKM, WX TMPUMEHEHHWE K PEIICHHUI0O MaTEeMaTHYeCKUX U
HEMaTeMaTUYeCKHX 3aJ1ad, MPE/IoJIararomiee yMCHHS:

BBITTOJTHATD BBIYHMCIICHUS C IEHCTBUTEILHBIMH YHCIIAMU;

pelaTh TeKCTOBBIC 33/]a4M C TIOMOIIBIO YPaBHEHUHN U CUCTEM ypaBHEHU;

UCTIOJIh30BaTh aNreOpandecKuili s3bIK JUIS OMHCAHUS TPEIMETOB OKPYKAIOMIETO MHpa W CO3/aHUS COOTBETCTBYIOIIUX
MaTeMaTHYECKUX MOJICIICH;

BBITIONTHATH TOXKIECTBEHHBIC TTPEOOPa30BaHUs aNTeOpandecKuX BhIPAKCHUM;

UCCIIe/IOBATh JMHEHHBIC PYHKITUU U CTPOUTH UX IPAPUKHU.



IIpyMepHbIe HOPMBI OLIEHKY 3HAHNH, YMEHHUIl 1 HABBIKOB 00y4al0IIUXCS.

Ouenka nuCbMeHHbIX KOHMPOJIbHBIX padom, 00yUaouuxca no Mmamemamuxe.

Omeem oyenusaemca ommemkou «5»,_ecnu:

paboTa BBIMOJTHEHA TTOJTHOCTBIO;

B JIOTUYECKUX PACCYKIICHUSIX U 000CHOBAaHUU PEIICHUS HET MPOOEIIOB U OIMIMOOK;

B PCIIEHUU HET MAaTEeMAaTHUECKUX OIMMUOOK (BO3MOKHA O/THA HETOUYHOCTh, OMMCKA, KOTOpasi HE SIBJISIETCS CIEACTBUEM HE3HAHUS WU
HETOHWMaHUs yueOHOro MaTepuaa).

Ommemka «4» cmagumcsa B CIEAYOINX CIIydasX:

paboTa BBITIOJIHEHA MMOTHOCTHI0, HO 0OOCHOBAHUS IIar0OB PEUICHUS HEAOCTATOYHHI (€C/ii yMeHUE 000CHOBBIBATh PACCYKICHUS HE
SBIISTIOCH CHEIUATBHBIM 00bEKTOM MPOBEPKH);

JIOTTYIICHBI O/THA OITMOKA WJIM €CTh IBA — TPU HEA0UYETA B BRIKJIAKAX, PUCYHKAX, UepTexkaxX WK rpadukax (€ciau 3TH BUABI paboT
HE SIBJISUTUCH CHEIUAIbHBIM 00BEKTOM IMPOBEPKH).

Ommemka «3» cmagumcs, eCiu:

JOITYIIEHO O0JIee OHON OIMMMOKH MM 0OJiee IBYX — TPEX HETOYETOB B BHIKJIAIKAX, YEPTEkKaAX WU rpadukax, HO 00ydarOmUACS
o0anaer 00s13aTeNbHBIMU YMEHUSIMU TIO TIPOBEPSIEMON TEME.

Ommemka «2» cmaeumcs, eClu:

JIOITYIICHBI CYIIIECTBECHHBIC OMIMOKH, ITOKA3aBIITNE, YTO O0OYJaAIOMIUICS HE 001aaeT 0053aTeIbHBIMU YMEHUSIMH 110 JJaHHOW TeME B
TIOJTHOU Mepe.

Ommemka «1» cmagumcs, €Clu:

paboTa rnokaszana moJiHoe OTCYTCTBHE y 00 y4aroIIerocsi 00s13aTeabHbIX 3HAHUN U YMEHUI 110 IPOBEPSIEMOI TEME UITU 3HAUUTENbHAs
4acTh PaOOTHI BHITIOJHEHA HE CAMOCTOSTEIHLHO.

Yuurtenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJBHBI OTBET Ha BONPOC WM OPUTHMHAIBLHOE PEIICHHE 3aJayd, KOTOpbIe
CBUJIETEIILCTBYIOT O BHICOKOM MAaTE€MaTUYECKOM Pa3BUTHHM OOYYaIOILIErocs; 3a penieHue 0oliee CIOKHOW 3aJaud WIM OTBET Ha
0oJ1ee CIIOKHBINA BOIPOC, TIPEITIOKEHHBIE 00YJarOIIEeMYyCs TOTIOJTHATEIHLHO TOCIIE BRIMOTHEHUS UM KaKUX -THO0 APYTUX 3aaHuN.

Ouenka ycmuvix omeemoe 00y4aoujuxcs.

Omeem oyenusaemca OmmemKou «35», €Cv y4CHHUK:

MOJIHO PACKPBUI COIEpKaHUE MaTepralia B 00beMe, MPEyCMOTPEHHOM IIPOrpaMMOi U y4eOHUKOM

W3JIOKHUJI MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MAaTeMaTHYECKYI0 TEPMHUHOJIOTUIO U CHMBOJIMKY, B ONpEICIICHHON
JIOTUYECKOM MOCIeA0BATENbHOCTH;

MIPABWIJIBHO BHITIOJIHUJ PUCYHKH, YEPTEKHU, TPa(QUKH, COMYTCTBYIOMINUE OTBETY;



IIOKa3aJl yMEHUE WILTIOCTPUPOBATH TEOPHI0 KOHKPETHBIMM INPUMEPAMH, IIPUMEHSTH €€ B HOBOM CHTYAallMM IIPU BBIIOJIHEHUN
IIPAKTUYECKOI O 3a1aHU;

IPOJEMOHCTPUPOBAI 3HAHUE TEOPHUH paHEE W3YYEHHBIX COMNYTCTBYIOIMIMX TeM, C(HOPMHPOBAHHOCTH M YCTOMYHMBOCTH
WCIIOJIb3YEMBIX IIPU OTBETE YMEHUW U HABBIKOB;

OTBEYaJl CAaMOCTOSITENIbHO, 0€3 HaBOJSALINX BOIPOCOB YUUTEJIS;

BO3MOJKHBI OJlHA — JB€ HETOYHOCTH IPU OCBEIIEHHE BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE YUYEHHUK JIETKO
VCIIPABUJI ITOCJIE 3aMEYAHUS YUUTEIIS

Omeem oueHuesaemcs OMMEemKou «4», €CJIKM YJOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/IHM Ha OLICHKY «5», HO IIpHU 3TOM UMECT OAUH
N3 HCAOCTATKOB:

B U3JIOKCHUU OOITYHICHBI HEOOJIbIIINE Hpo6em>1, HC MCKa3nBIICC MATCMATUICCKOC COJACPKAHNUC OTBCTA,

JOIIYIICHBI OAWH — ABA HCAO0YCTA IIPU OCBCUICHUHU OCHOBHOI'O COACPKaHUA OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA YUUTCIIA,
AOITYHICHBI ommnbka wian Ooliee ABYX HCAOYCTOB IIPU OCBCHICHHMH BTOPOCTCIICHHBLIX BOIIPOCOB HJIM B BbIKJIAAKaX, JICTKO
HCIIPABJICHHBIC I1OCJIC 3aMCUYaAHNA YIUTCIIA.

Ommemxka «3» cmaseumcs B CIICAYIOMIUX ClIydasX:

HEMOJIHO PACKPBITO COJEPIKaHKE MaTepuana (Colep kaHue U3JI0KEeHO (hparMeHTapHO, HE BCEr/ia MOCeI0BaTeNbHO), HO MOKa3aHO
oOlllee TMOHMMAaHUE BOMpPOCAa M TMPOJEMOHCTPUPOBAHBI YMEHHUsI, JOCTATOYHBIC JJII YCBOSHHS NPOrpaMMHOr0 MaTepuasa
(ompenenenbl «TpeOOBaHUSIMU K MATEMATHYECKOM MOATOTOBKE yUalIuXCsh» B HACTOSIIEH MPOrpaMMe 10 MaTEMaTHKE);

UMEJIMCh 3aTPYAHEHUS WU JOMYIIEHbI OIIMOKM B OMNPEACIICHUH MaTeMaTUYeCKOM TEPMUHOJIOTHM, YEPTEKaX, BBIKJIAIKAX,
UCIPABJICHHBIE MTOCIIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEN S

YUEHUK HE€ CIIPaBUJICA C MPUMEHEHUEM TEOPUHM B HOBOM CUTYallMM MPU BBINOIHEHUU MPAKTHUYECKOIO 3aJ[aHMs, HO BBITOJIHUII
3aJlaHus 00513aTEIHbHOr0 YPOBHS CIIOXKHOCTH 110 JAaHHOU TEME;

IpU JOCTAaTOYHOM 3HAHUM TEOPETUYECKOro MaTepHalia BbISBIECHA HENOCTaTOYHas C(HOPMUPOBAHHOCTH OCHOBHBIX YMEHHH U
HAaBBIKOB.

Ommemka «2» cmagumcsa B CICYIONINX CIIydasx

HE PacKpBITO OCHOBHOE COJIepKaHNe y4eOHOTro MaTepuaa;

OOHapy»XeHO HE3HAHNE YUCHUKOM OOJbIlel Uil HanboJsee BaXKHOW YacTH y4eOHOro Marepuaa;

JIOTTYIICHBI OIMMOKHU B OMPEICTICHUH TTOHITHH, TIPU UCITOJIB30BAaHUN MaTeMaTHICCKOW TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaX UITH
rpaduKax, B BBIKJIaJIKaX, KOTOPhIC HE UCIIPABIICHBI ITOCJIC HECKOIBKUX HABOMSIIUX BOIPOCOB YUUTEIS.



Ommemka «1» cmasumcs, eCiu.
YUCHHK OOHApYKHUJI IMOJTHOE He3HAHHWE M HEMOHMMAaHKME M3y4aeMoro y4eOHOro Marepuaia Uil He CMOT OTBETUTh HU Ha OJIUH U3
MOCTaBJICHHBIX BOMPOCOB 10 U3yYEHHOMY MaTepHaly.

Oobwan knaccugukauyus outudoK.
[Ipu orieHke 3HAHWM, YMEHUI M HABBIKOB, YUAIIMXCS CIEAYET YUUTHIBATh BCE OIMMOKHU (TpyObie M HETpyObIe) U HETOUETHI.

I'pyObIMHM CYHUTAKTCH OIIUOKHU:
HE3HAHWE OTNPEICIICHUS OCHOBHBIX TTOHITHH, 3aKOHOB, MPABUJI, OCHOBHBIX TIOJIOKCHHH TEOpUH, HE3HAHUE (POPMYIT, OOIIIETIPUHSITHIX
CHUMBOJIOB 0003HAYEHUN BEITUIWH, CAMHUI] X U3MEPCHUS,
HE3HAaHHE HAUMEHOBAHUM €IMHUI] U3MEPECHMUS;
HEYMEHHUE BBIJICIIUTh B OTBETE TJIABHOE;
HEYMEHHUE MPUMEHSTh 3HAHUSI, AITOPUTMBI JIJISl PEIICHUS 3a/1a4;
HEYMEHHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;
HEYMEHUE YUTATh U CTPOUTH IpaduKy;
HEYMEHHE TMOJIb30BaThCS MEPBOMCTOUHUKAMU, YUEOHUKOM U CIIPAaBOYHUKAMU;
MOTEPSI KOPHS UM COXPAHEHUE MOCTOPOHHETO KOPHS;
otOpackiBaHue 0€3 OOBICHEHUN OJHOTO U3 HUX;
paBHO3HAYHBIC UM OIITNOKU;
BBIYUCIIUTEbHBIC OITMOKH, €CJIM OHU HE SIBJISIFOTCS] OTTMCKOM;
JIOTUYECKHUE OLINOKH.

K HerpyObIM omim0Kam cJjielyeT OTHECTH

HETOYHOCTh (HOPMYJMPOBOK, OIpEAEICHUNA, TOHSATUN, TEOpUM, BbI3BaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX TMPU3HAKOB
OMPEAEIISIEMOr0 MTOHATHUS WIIA 3aMEHOM OJHOTO - IBYX U3 ATUX NMPU3HAKOB BTOPOCTEIICHHBIMU,

HETOYHOCTh TpadukKa;

HEpalMOHAIBHBIN METOJ] pEelIeHUs 3aJayd WM HEJAOCTaTOYHO MPOJAYMAaHHBIM IJIaH OTBETa (HApyLIEHWE JIOTUKH, MOJAMEHa
OTJICJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH );

HEepalMOHAIBHBIE METOBI PAOOTHI CO CIIPABOYHON U IPYTOU JTUTEPATYPOH;

HEYMEHHUE peliaTh 3a/1a4u, BBIMOTHATH 3aJJaHUsI B O0IIEM BHUJIE.

Henoyeramu ABJISIOTCH:




HEpaLMOHAIbHBIE PUEMBI BBIYHUCICHUI U IPE0Opa30BaHUil;
HEOpEKHOE BBIITOJIHEHUE 3aIIUCEH, uepTexeid, cxeM, rpaukoB

Ilnanupyembie pe3y/ibTaThl H3yUeHHs alIredOpol B 9 Kiiacce

BoinycKHUK HAYYUTCHA B 7-9 Kaaccax (st UCIIOIb30BaHUS B MTOBCEAHEBHOM KU3HU U OOCCIICUCHHS] BOBMOKHOCTH YCIICIITHOTO

pOJ0IHKeHUsT 00pa3oBaHusi Ha 6a30BOM YPOBHE)

Inemenmot meopuu MHoOJIcecme u MamemamuuecKou 102uKu
OHGpHpOBaTB Ha 0a30BOM YPOBHC INOHATHUAMMN:. MHOKCCTBO, 3JICMCHT MHOKCCTBA, ITIOAMHOKCCTBO, IIPHUHAAJICIKHOCTD,
341aBaTh MHOKCCTBA IICPCUNUCIICHUCM UX 3JICMCHTOB,
HaXOaUTb IICPCCCUCHUC, O6T)CI[I/IHCHI/I€, IIOAMHOXKCCTBO B HpOCTGﬁIHHX CUTyalusiax,
IMPpUBOANTH IMIPUMCPBI 1 KOHTP HNPUMCEPLI IJISI ITIOATBCPIKACHUA CBOUX BBICKA3bIBaHUIM.

B nosceonesnoti srcusnu u npu uzyueHuu opy2ux npeomemoas:

UCMOJIb30BaTh rpapuueckoe Mpe/ICTaBICHUE MHOKECTB JIJIsl ONUCAHUs pealibHbIX MPOLIECCOB U SBJICHUH, NPU PEIICHUN 33134
JOPYIUX y4€OHBIX MTPEAMETOB.
Yucna
paIMoHaIbHOE YHUCTI0, apu(hMETUUECKHUM KBaIPaTHBI KOPEHB;
OLICHMBATh 3HAYEHHE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJ0r0 YHCIIA;
pacro3HaBaTh pallMOHAJILHBIEC U UPPAIlMOHATIBHBIE YUCIIA,;
CpPaBHUBATh YUCIA.

B noeceomnegnou srcusHu u npu uzyueHuu opyux npeomemos.

OLICHHUBATDL PC3YJIbTAThI BBIYMCJICHUM IIPpH PCIICHUU IMMPAKTUYICCKUX 3a/1a4,
BBIIIOJIHATE CPABHCHUC YUCCII B PCAJIBHBIX CUTYalIUAX,
COCTABJIATDH YUCJIOBBIC BBIPAKCHHUA IIPHU PCIICHUU ITPAKTHUYCCKUX 3a1a4 U 3a1da41 U3 JPYTUX y‘IC6HLIX IMpcaAMCTOB.

Toscoecmeennvie npeodpazoeanus
HCIIOIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTh KBaJpaTOB) s
YOPOIIEHUS BEIYMCICHUN 3HAYEHUUN BBIPAKEHUI;
BBITIOJTHATH HECIOXKHBIE MPeoOpa3oBaHus APOOHO-TMHEHHBIX BHIPAKEHUM U BHIPAXKEHHM C KBAJPATHBIMU KOPHIMU.

B noeceonegnou scusHu u npu uzydeHuu Opyux npeomemos:

ITOHUMATb CMBICJI 3allMCH YHCJia B CTAHAAPTHOM BUAC,
OIICPHUPOBATH Ha 0a3oBOM YPOBHC NOHATHUCM «CTAHAAPTHAA 3aIIUCh YUCIIA».



Ypaeéuenus u nepasencmea
OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSIMH: PaBEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE, KOPEHb YpPaBHEHUS, PEIICHUE
YPAaBHEHHS;
IIPOBEPATH CIIPABEIIIMBOCTh YUCIIOBBIX PABEHCTB;
pelath KBaJpaTHbIe YpaBHEHUS 10 (PopMylie KOPHEN KBapaTHOTO ypaBHEHUS;

B nosceounesnotl srcusnu u npu uzyuenuu opyeux npeomemoas:

COCTABJIATH U PCHIATH JINHCHHBIC YPaBHCHU IIPU PCIICHUU 3aa4, BOBHUKAOIMIUX B APYTrUx y‘IG6HBIX npecamMceTax.

Dynukyuu
Haxoauts 3HaueHue GyHKIMH 110 33JaHHOMY 3HAaYCHHIO apryMEHTa;
HAXOAUTh 3HAYEHUE apryMeHTa M0 33JJaHHOMY 3HAU€HHUIO (DYHKIIMH B HECIIOXKHBIX CUTYaIUX;
OIIPENENSTh MOJOKEHHE TOUKH 110 €€ KOOpANHATaM, KOOPAMHATHI TOYKHU MO €€ TOJI0KEHHIO Ha KOOPJMHATHOM MIIOCKOCTH;
no rpaduKy HaXOAUTh O0JIACTH OIpENENICHUs, MHOXKECTBO 3HAYCHWH, HYIU (PYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
IIPOMEXYTKH BO3pacTaHus U yObIBaHUsI, HAUOOJIbIIIee M HAMMEHbIIIee 3HaYeHus1 PyHKIINH;
CTPOUTH TpauK JIUHEUHON (DYHKIIHH;
IpOBEPSATh, SBIACTCS JIM JaHHBIA Tpaduk rpadukomM 3amaHHON GYHKIUMK (JHMHEHHOW, KBaapaTUYHOM, OOpaTHOU
MPOMOPIMOHATLHOCTH );
OTIpeNIeIISITh MPUOIMKEHHBIE 3HAYCHHUS KOOPAMHAT TOUKH MepecedeHus rpadukoB HyHKITUH;

B nosceounesnotl srcusnu u npu uzyuenuu opy2ux npeomemoas:

UCIOJIb30BaTh T'paUKU peasbHbIX MPOLECCOB U 3aBUCUMOCTEN NJIsi ONpENeIeHUs] X CBOMCTB (HAauOONbIINE U HAUMEHbILINE
3HAYEHUS, IPOMEKYTKH BO3pACTaHUs U YObIBAHUSI, 00JIACTH MOJIOKUTENBHBIX U OTPUILIATEIIbHBIX 3HAUEHHUH U T.11.);
MCIOJIb30BaTh CBOMCTBA JIMHEHHOW (PYHKIINU U €€ rpaduK Mpy PEelIeHUH 3a/1a4 U3 APYTHX y4eOHbBIX MPEIMETOB.

Texcmoesvie 3a0auu
PemaTts HecI0KHBIE CIOKETHBIE 33]]a49H Pa3HBIX THUIIOB Ha BCE apU(PMETUICCKUE JICHCTBUS;
CTPOUTH MOJIENb YCIIOBUS 3a/1a4uu (B BUJE TAOIMUIIbI, CXEMbI, PUCYHKA UM YPaBHEHUS), B KOTOPOU JTaHbI 3HAUCHUS ABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C IIEIBI0 MTOMCKA PEIICHUS 3a/1a4H;
OCYIIECTBIISITh CIOCOO TMOMCKA PEIICHUs 3a/1add, B KOTOPOM PACCYXJACHHE CTPOUTCS OT YCJIOBUS K TPeOOBAaHUIO HIIM OT
TpeOOBaHUS K YCIOBHIO;
COCTaBIIATH IUIAH PEIICHUS 3a/1a4H;
BBIJICIISAT ATaIlbl PEIICHUS 3a1a4H;
MHTEPIPETUPOBATH BRIUUCIUTEIBHBIC PE3YJIbTATHI B 33/1a4€, UCCIIEOBATh OJYYEHHOE PEIICHNE 3a/1a4u;



pemaTtb HCCIOXKHBIC JIOTHYCCKUEC 3ada491 MCTOAOM paCCYX(HCHHﬁ.

B nosceonesnoti srcusnu u npu uzyueHuu opy2ux npeomemoas:

BBIJIBUTaTh TMIIOTE3bl O BOBMOXHBIX MTPEIEIbHBIX 3HAUCHHUSIX HICKOMBIX B 33/1au€ BEJIUYMH (JI€JaTh IPUKUIKY).
Hcmopua mamemamuku

OnuceIBaTh OTJAEIBbHBIE BBIAAIOLIUECS PE3YIIBTATHI, IOJYYEHHBIE B XO€ Pa3BUTUS MaTEMATUKHU KaK HayKH;

3HaTh IPUMEPHI MATEMATHUECKNUX OTKPBITUI U UX ABTOPOB, B CBSI3U C OTEUYECTBEHHON U BCEMUPHOW UCTOPUEH;

IIOHMMATh POJIb MaTEMAaTUKU B pa3BUTUM Poccun.

Memoovr mamemamuku
Br16upaTh noaxoasiuii u3y4eHHbIA METO AJIsl PELICHHS N3y4YE€HHBIX TUIIOB MaTeMaTUYECKUX 3a/1a4;
IIpuBOAMTE MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEN NEMCTBUTEIBHOCTH U IIPOU3BEACHUAX UCK yCCTBA.

BbINYCKHUK NMOJYYHMT BO3MOKHOCTh HAVUMTHLCA B 7-9 kiaccax (I{JISI oOecrneueHnsT BO3MOKHOCTH YCIICITHOTO ITPOAOJLKCHUA

o0Opa3oBaHusi Ha 0a30BOM U YIIYOJICHHOM YPOBHSIX)

Dnemenmovt meopuu MHOICECME U MAMEMAMUYUECKOU JI02UKU
MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, DJIEMEHT MHOKECTBA, ITyCTOE, KOHEUHOE U OECKOHEUYHOE MHOKECTBO, TIOJIMHOKECTBO,
PUHAJIC)KHOCTD, BKIIFOUEHUE, PABEHCTBO MHOYKECTB;
n300pakaTh MHOXKECTBA M OTHOIIEHHE MHOKECTB C TIOMOIIbIO KpYTroB Dityiepa;
OTIPECIIATh MPUHAJICKHOCTh AIIEMEHTa MHOYKECTBY, O0OBbEIMHEHUIO U TIEPECEUCHN IO MHOKECTB;
3aJ1aBaTh MHOXECTBO C MOMOIIbIO MTEPEUUCICHUS FTIEMEHTOB, CJIOBECHOTO OIUCAHUS;
OIEepUPOBATH MOHATUSIMU: BBICKa3bIBAHUE, UCTUHHOCTH U JIOKHOCTb BBICKA3bIBAHUS, OTPUIIAHUE BBICKA3bIBAHUM, ONIEPALIMH HAJl
BBICKA3bIBAHUSIMU: U, WJIH, HE, YCIIOBHBIE BhICKA3bIBAaHUS (UMIUIUKAIUN);
CTPOUTH BbICKA3bIBAHMUSI, OTPUIIAHUS BHICKA3bIBAHUM.

B noeceonegnou srcusHu u npu uzydeHuu opyux npeomemos:

CTPOUTH LIEIOYKHA YMO3AKJIFOUECHUI Ha OCHOBE MCITOJb30BAHUS MPABUJI JIOTUKH;
UCITOJIH30BaTh MHOKECTBA, OTIEpaIlii ¢ MHOXKECTBAMU, UX T'paduueckoe MpeACTaBICHUE JIJIsi ONTMCAHUs PeaIbHBIX IIPOIIECCOB U
SIBJICHUU.

Yucna
*  OnepupoBarh NOHITUAMU: MHOXECTBO HATYPAJIbHBIX YUCEJ, MHOKECTBO LIEJIBIX YHACEINI, MHOXKECTBO PAllMOHAIBHBIX YHCEII,
HUPPALMOHAIIBHOE YHUCII0, KBAIPATHBIA KOPEHb, MHOKECTBO JCUCTBUTEIIBHBIX YHCE;



¢ BBIIOJHATH OKPYIJICHHUC PAllMOHAJIbHBIX YHUCCII C SaI[aHHOﬁ TOYHOCTBIO,
° CpaBHHBATh pallMOHAJIBHBIC 1 UPPALIHMOHAJIBHBIC YUCJIA,
* MIpPCACTaBJEITH PAIMOHAJIBHOC YHCJIO B BUJC I[GCHTH‘IHOﬁ I[p06I/I

B noeceonegnou scusnu u npu uzydeHuu 0Opyux npeomemos:

MPUMEHSTH MPaBHIa MPUOIMKCHHBIX BBIYUCICHUM MPU PEIICHUM MPAKTUYSCKUX 3aJ1ad M PEIICHUU 3a/ad JAPYTUX y4deOHBIX
MPEIMETOB,;

BBITIOJIHATh CPAaBHEHHE PE3yJIbTAaTOB BBIUMUCICHUN TMPU PEUICHWU TNPAKTHUECKUX 3a7a4, B TOM YHCIE NPUOIMKEHHBIX
BBIYKCJICHUM;

COCTaBJISITh U OLIEHUBATh YHCJIOBBIC BBIPAKECHUS TP PEIICHUH TPAKTUUECKHX 3a/1a4 U 3a7a4 U3 JPYruX y4eOHBIX MPEIMETOB;
3alMChIBATh U OKPYTJISATh YUCIOBBIE 3HAUEHHUS PEATIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHMUSL.

Tostcoecmeennvle npeoodpazoeanus
pacKJIa/IbIBaTh HA MHOXKUTEIN KBaJAPATHBIA TPEXUJIEH;
BBITIOJHSATH MTPeo0pa3zoBaHus IPOOHO-PAIMOHATILHBIX BEIPAKEHUM: COKpallieHue ApoOeil, mpuBeieHrne alredpandeckux 1pooei
K O0IIeMy 3HaMEHATENI0, CIOKEHHEe, YMHOXKEHHE, JelIeHue anreOpandeckux IpoOel, Bo3BeleHHE airedpandeckon apodu B
HaTypaJIbHYIO U OTPUIIATEIIBHYIO CTEIICHb;
BBITIOJHSATH MTPEOOPa30BaHus BBIPAKEHUH, COJEPKAIIUX KBApaTHbIE KOPHHU;
BBLACIIATH KBAAPAT CYMMbI WJIM PA3HOCTH JIBYUYJIEHA B BBIPAXKEHHUSIX, COAEPKAIINX KBAPATHBIE KOPHU;
BBITIOJIHSITH TTPE00pa30BaHUs BRIPAKEHUHN, COIEPKAIITUX MOTYJIb.

B nosceounesnotl srcusnu u npu uzyuenuu opy2ux npeomemoas:

BBITMIOJHSATH MPeo0pa3oBaHus anreOpandecKrux BhIPAKEHUN MPU PEUICHUU 33]1a4 IPYruX Y4eOHbIX MPEIMETOB.

Ypasnenusn
OnepupoBaTh MOHATUSMU: YPAaBHEHHUE, KOPEHb YPaBHEHUSI, PABHOCUIILHBIE YpaBHEHUS, 00JIACTh ONPEEICHHs YPaBHEHUS;
peliaTh KBaJpaTHbIC YPABHEHUS U YPaBHEHUS, CBOAMMBIC K KBAJAPATHBIM C TIOMOIIBIO TOXK/IECTBEHHBIX MPEe0Opa30BaHUA;
penrath IpoOHO-TMHEHHbBIE YPaBHCHHS;
pelarb IpOCTEUIINE UPPALIMOHAIIBHBIE YPABHEHHUS
penaTh ypaBHEHUS CIOCOOOM Pa3oKeHUs: HA MHOKHUTEIN U 3aMEHbI TIEPEMEHHOM;
pelarh HECT0KHBIEC KBAJIPATHBIE YPABHEHUS C APAMETPOM;
pelaTh HECI0KHBIE CUCTEMBI JIMHEMHBIX YPABHEHUH C ITApaMeETPaMH.

B noeceonegnou scusHu u npu uzydeHuu Opyux npeomemos:

COCTABJIATh U pelIaTh KBAAPATHbIE YPABHEHHUSI, YDABHEHUS, K HUM CBOASIIMECS, CHCTEMBI JINHEMHBIX YPABHEHUH, ITPH PELLICHUHU
3a7a4 JpYrux y4eOHbIX MMPEIMETOB;



BBITIOJIHATH OLIEHKY MPaB0Noa00us pe3yIbTaToB, MOJTYYa€MbIX MPU PEHICHUU JIMHEMHBIX U KBAAPATHBIX YPABHEHUM U CUCTEM
JMHENHBIX YPABHEHUM MPU PEIICHUH 33/1a4 JPYTUX YU€OHBIX MIPEIMETOB,;

BBIOMpaTh COOTBETCTBYIOIINE YPAaBHEHMS, WU WX CHUCTEMBI JJI COCTABICHUS MaTEMaTUYECKOW MOJENH 3aJJaHHOM peallbHOU
CUTYyalluy WK MPUKIIATHON 3a/1auH;

YMETh UHTEPIPETUPOBATH MOIYYEHHBIN IPU PEIICHUHN YPABHEHHUS, WM CUCTEMBbI PE3yJIbTaT B KOHTEKCTE 33JJaHHOW peanbHOMN
CUTYyalluy WY MPUKIIATHON 3a/1auH.

Dynukyuu
OnepupoBaTh NOHATUSIMU: PYHKIIMOHATIbHAS 3aBUCUMOCTb, G YHKIIMS, Tpaduk PyHKIIMH, CIOCOOBI 3ajaHUsl PYHKIUHU, APTYMEHT
W 3HaueHHe (QYHKIHUH, OOJACTh OINpeNeJeHUs U MHOXXECTBO 3HAaYeHUM (QyHKUWH, HYIH QYHKIHH, TPOMEKYTKU
3HAKOMOCTOSHCTBA;
CTPOMTH IpadUKU KBAAPATHUHOH (yHKIHH, 0OpaTHON MPOIOPIHOHATLHOCTH, (DYHKINK BHAA: = V/X |
UCCIIE0BATh (PYHKIUIO 0 €€ rpaduKy;
HaXOJUTh MHO>KECTBO 3HAUYECHUM, HYJIM, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTHYHOM ()YHKILINH;

B noeceonegnou scusnu u npu uzydeHuu 0Opyux npeomemos:

WLTIOCTPUPOBATh C TOMOIIbIO IT'paduKa peasibHyI0 3aBUCHMOCTb WITH MPOLIECC IO UX XapaKTEPUCTUKAM;
MCITI0JIb30BaTh CBOMCTBA U IpaduK KBaApaTUYHON (PYHKUIUU MPU PEIIEHUH 33]1a4 U3 IPYIUX Y4eOHBIX MPEAMETOB.

I/Icmopu;l mamemamuKku
XapaKTemeBaTb BKJIaJ{ BBIAAIOIMHNUXCA MAaTEMATHKOB B Pa3BUTUC MATEMATUKHU U MHBIX HAYYHBIX O6J'I8_CTCI>1;
IIOHUMAThb POJIb MAaTCMATHUKH B PA3BUTHHU Poccumn.

Memoowvt mamemamuku
Hcnonb3ys u3ydeHHbIE METO/IbI, POBOJIUTH J10KA3aTEIIbCTBO, BHIMIOJIHSTH OMPOBEPKEHUE;
BBEIOMPATh M3yYEHHBIC METOBI U UX KOMOWHAITNY JJI PEIICHHS] MATEMAaTHYECKUX 3a/1a4;
UCIT0JIb30BaTh MAaTEMATUUECKHE 3HAHUS JIJI OITMCAHUSI 3aKOHOMEPHOCTEH B OKPYKAIOIIEeH JeHCTBUTEIHHOCTH U MPOU3BEICHUAX
HCKYCCTBA;
MPUMEHSATH MPOCTEUIIINE MPOrPAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU MaTeMaTHYECKUX
3aJ1a4.



TemaTn4yeckoe MIIAHUPOBAHUE
Auredpa. 9 kiacc

5 yacoB B Henemo, Bcero 170 gacos;

ITOBTOPEHME (10 yacoB)
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[ToBTopenue «KBampatHbie KopHH. AprdMeTHuecKrii KBaJApaTHbBII KopeHb. CBolicTBa 1
apu(MeTnuecKkoro KBaApaTHOr 0 KOpHsI»
[ToBTopenue «ToxaecTBeHHBIE TPEOOPA30BAHMSI BRIPAXKEHUH, COACPIKAIIIX 1
apupMeTHIECKIe KOPHU»
IToBropenne «KBagpatHble ypaBHEHUs. PerieHre HETTOMHBIX KBAaAPAaTHBIX YPABHEHUN » 1
[ToBTOpeHne «PopMyJiia KOpHEN KBaIPATHOI O YPaBHEHUS» 1
[ToBTrOpenne «KBagpaTHbIi TPEXUICHY 1
IToBTOpeHne «Pemenne ypaBHeHUH, CBOIAIIMXCS K KBaIPATHBIM YPaBHEHUSAM» 1
[ToBTOpenue «ToxaecTBeHHBIE MPEOOPa30BaHMs PAllMOHAIbHBIX BHIPAKEHU I » 1
IToBTOpenue «PaBHOCUIIbHBIE YpaBHEHU. PalinoHaibHbIE YpaBHEHUS » 1
IToBTOpenne «Crenens C LEeabIM OTPULIATENIBLHBIM ITOKa3aTeaeM. CBOWCTBA CTENEHH C 1
LETBIM ITOKA3aTEIEM»
BxonHas koHTpoJsibHas paboTa 1




=] o

= s = i " Copep:xanue y4e0HOIro MaTepuajia Koauuecrso

S & S = 4acoB

= > = =

I'naea 1
HepaBenctBa 25 yacon
11 1 YuciioBble HEpaBEHCTBA 1

12 1 YucioBble HEpaBEHCTBA 1
13 1 YucioBble HEpaBEHCTBA 1
14 1 UYuciioBble HEpaBEHCTBA 1
15 2 OcCHOBHBIE CBOWMCTBA YHUCIIOBBIX HEPABEHCTB 1
16 2 OcCHOBHBIE CBOWCTBA YHUCIIOBBIX HEPABEHCTB 1
17 2 OcHOBHBIE CBOWMCTBA YHUCIIOBBIX HEPABEHCTB 1
18 3 CrnoxeHne 1 yMHOXKEHHE YU CIIOBBIX HepaBeHCTB. OlleHMBaHUE 3HAUEHUS BbIPa K CHUSI 1
19 3 CrnoxeHne 1 yMHOXEHHE YU CIIOBBIX HepaBeHCTB. OlleHNBaHUE 3HAUEHUS BbIPaK CHUS 1
20 3 CnoxxeHne u yMHOXEHHE YU CIIOBBIX HepaBeHCTB. OLleHNBaHUE 3HAUEHUS BBIPAXKECHUSI 1
21 4 HepaBencTBa ¢ onHOM IepeMeHHON 1
22 4 HepaBeHcTBa ¢ 01HOM NepeMEHHOM 1
23 5 Pewienue HepaBeHCTB ¢ OHOM NEPEMEHHON. YN CI0BBIE IPOMEKY TKHU. 1
24 5 Peuienne HepaBeHCTB ¢ OHOM NEPEMEHHOM. YN CI0BBIE IPOMEXKYTKHU. 1
25 5 Pewiennie HepaBeHCTB ¢ OHOM NEPEMEHHOM. YN CI0BBIE IPOMEKY TKHU. 1
26 5 Pemenune HepaBeHCTB ¢ 0HON nIepeMeHHOU. UK CI0BbIE TPOMEKYTKU. 1
27 5 Pemenune HepaBeHCTB ¢ OTHOM nIepeMeHHON. YN CIIOBbIE IPOMEKYTKH. 1
28 5 Pemienne HepaBeHCTB ¢ 0HOM NepeMeHHOI. UK cioBble TPOMEXYTKH 1
29 6 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NTEPEMEHHOMN 1




§ g 2 ? | C 6 KosnuecrBo
é 3 E g olep:kanue yueOHOro MaTepuasa qacoR
30 6 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHH O 1
31 6 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHH O 1
32 6 CucreMbl TMHEUHBIX HEPABEHCTB C OJTHON MEPEMEHHOU 1
33 6 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NEPEMEHHOMN 1
34 6 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHON 1
35 1-6 | Kourpouabnas padora Ne 1 no teme «HepaBeHcTBay. 1
Inasa 2
KBagparuunas ¢pynkuus 38 uacos
36 7 [ToBTOpEeHUE U pacuIpeHue cBeleHui 0 PyHKIUU 1
37 7 [ToBTOpEHUE U pacuIMpeHue CBeIeHUN 0 PyHKIUU 1
38 7 [ToBTOpEeHUE U pacuIpeHue CBeIeHUN 0 QYHKIINU 1
39 7 [ToBTOpEeHUE U pacuIpeHue cBeNeHui 0 QyHKIIUU 1
40 8 CaoiicTBa pyHKIIMH 1
41 8 CaoiicTBa QyHKIMH 1
42 8 CpoiicTBa pyHKIMH 1
43 8 CpoiicTBa pyHKIMH 1
44 9 [Mocrpoenue rpaduka Gynxunun y=kKf(x) 1
45 9 [Mocrpoenue rpaduka Gynxunn y=Kf(x) 1
46 9 [Moctpoenue rpaduka pynkuu Y=Kf(X) 1
47 10 | [Mocrpoenue rpaduka ¢pyukuuu Y=Ff(X)+b. [Toctpoenune rpaduka dynkimu y=Ff(x+a) 1
48 10 | Iocrpoenue rpaduka dpyukimu y=Ff(X)+b. [Toctpoenue rpaduka Gpyukimu y=f(x+a) 1
49 10 | [ocrpoenue rpaduka dpyukimu y=Ff(X)+b. [Toctpoenue rpaduka Gpyukimu y=f(x+a) 1
50 10 | [Mocrpoenue rpaduka pyukuuu Y=Ff(X)+b. [Toctpoenue rpaduka dynkimu y=Ff(x+a) 1
o1 11 | KBagpatnuHas QyHKIus, ee rpaduk U CBOMCTBA. 1




Pemenne cucrem ypaBHeHHﬁ C IBYMH MIEPEMEHHBIMU.
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52 11 | KBagpatuunas ¢pyHKIus, ee rpaduk u cBoiicTBa. 1
53 11 | KBagpatuunas ¢pyHKIus, ee rpaguk 1 CBOMCTBA. 1
54 11 | KBagpatuunas ¢pyHkius, ee rpaduk u cBoiicTBa. 1
55 11 | KBagpatnuHas QyHKIus, ee rpaduk u CBOMCTBA. 1
56 11 | KBagpatnuHas QyHKIus, ee rpaduk U CBOMCTBA. 1
57 11 | KBagpatuunas ¢yHKius, ee rpaduk u cBoiicTBa. 1
58 7-11 | KourpoJasbnasi padora Ne 2 no teme «KBaaparuunasi pyHxuus» 1
59 12 | Pemenne KBaJpaTHBIX HEPABEHCTB. 1
60 12 | Pemenue kBajpaTHBIX HEPABEHCTB. 1
61 12 | Pemienue KBapaTHBIX HEPABEHCTB. 1
62 12 | Pemenue kBaJipaTHBIX HEPABEHCTB. 1
63 12 | Pemenue kBaJipaTHBIX HEPABEHCTB. 1
64 12 | PemreHne KBaJpaTHBIX HEPABEHCTB. 1
65 12 | PemreHne KBaJpaTHBIX HEPABEHCTB. 1
66 13 | CucreMbl ypaBHEHHH ¢ IByMs I1€pEMEHHBIMU 1
67 13 | CucreMbl ypaBHEHHH ¢ IByMs I1I€pEMEHHBIMU 1
68 13 | CucreMbl ypaBHEHUH C JBYMs IEPEMEHHBIMU 1
69 13 | CucreMbl ypaBHEHUH C IBYMsI IEPEMEHHBIMU 1
70 13 | CucreMsl ypaBHEHUH C IBYMs IEPEMEHHBIMU 1
71 13 | CucreMsl ypaBHEHUH C IBYMs IEPEMEHHBIMU 1
72 13 | CucreMsl ypaBHEHUH C IBYMs IIEPEMEHHBIMU 1
73 11-13 | KonrpoabHasi padoTa Ne 3 nmo teme «PeleHue KBaJipaTHbIX HEPABEHCTB. 1

TI'naea 3
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DJieMeHThI IPUMEPHOIi MaTeMaTUKH. 26 yacoB

74 14 | MareMaTtuueckoe MOAEITUPOBAHHUE. 1
75 14 MaremaTr4yeckoe MOJIeIMPOBAHUE. 1
76 14 | MaTemaTu4eckoe MOJIEIMPOBaHUE. 1
77 14 | MaTemaTu4eckoe MOJIEIMPOBaHUE. 1
78 15 | IIpoueHTHBIE pacueThl 1
79 15 | IIpoueHTHbIE pacueThbl 1
80 15 | IIpomeHTHBIC pacyeTs 1
81 15 | [IpoueHTHBIC pacueThl 1
82 16 | AGcomoTHas 1 OTHOCUTEIbHAS MO PEIIHOCTH 1
83 16 | AGcomoTHas 1 OTHOCHUTEIbHAS MO PEIIHOCTH 1
84 16 | AGcomoTHAs 1 OTHOCHUTEIbHAS MO PEIIHOCTH 1
85 17 | OcHOBHBIE ITpaBHJIa KOMOMHATOPHKH. 1
86 17 | OcHOBHBIE ITpaBUJIa KOMOMHATOPUKH. 1
87 17 | OcHoBHBIE paBHJIa KOMOWHATOPUKU. 1
88 17 | OcHOBHBIE ITpaBUJIa KOMOMHATOPHKH. 1
89 18 | YactoTa BEpOSITHOCTH CIy4allHOTO COOBITHS 1
90 18 | YactoTa BEpOSITHOCTH CIy4allHOTO COOBITHS 1
91 19 | Knmaccuueckoe omnpeaesaeHre BEpOSTHOCTH 1
92 19 | Kimaccuueckoe omnpeaeiaeHne BEpOSTHOCTH 1
93 19 | Kimaccuueckoe omnpezeieHne BEpOSTHOCTH 1
94 19 | Knaccuueckoe onpeaeieHue BEPOSITHOCTH 1
95 20 | HavyanbHble CBEIEHUS O CTATUCTHUKE 1
96 20 | HayanbHble CBEIEHUS O CTATUCTHUKE 1
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97 20 | HauanbHbIC CBEEHUS O CTATUCTHKE 1
98 20 | HayanbHble CBEIE€HUS O CTATUCTHUKE 1
99 14-20 | KonrpoabHasi padoTa Ne 4 mo TeMe «JieMeHTbI MPUMEPHOIi MaTeMATHKI. 1

I'nasa 4
YucjioBbIe NOCJIEA0BATEILHOCTH. 2349aCOB

100 21 | UuciioBbie MOCIEA0BATEIHHOCTH 1
101 | 21 | YucroBble MOCIEAOBATEILHOCTH 1
102 21 | YucnoBble MOCIEN0BATEIBHOCTH 1
103 22 | Apudmerndeckas nporpeccus 1
104 22 | Apudpmerndeckas nporpeccus 1
105 22 | Apudmerndeckas nporpeccus 1
106 22 | Apudmerndeckas mporpeccus 1
107 22 | Apudpmerndeckas nporpeccus 1
108 23 | CymMa N nepBbIX WIEHOB apu(MeTHYeCKOl MPOrpeccuu 1
109 23 | CyMmMa N nepBbIX WICHOB apu(MeTHYeCKO MPOrpeccuu 1
110 23 | CyMmMa N nepBbIX WIEHOB apu(MeTHYeCKON MPOrpeccuu 1
111 23 | CymMa N nepBbIX WIEHOB apu(METHUECKONH IPOrpeccuu 1
112 24 | I'eomerpuueckas mporpeccus 1
113 24 | I'eomerpuueckas nporpeccus 1
114 24 | I'eomerpuueckas nporpeccus 1
115 24 | I'eomeTpuueckas mporpeccus 1
116 25 | CyMMa N mepBhIX WIEHOB F€OMETPUUECKON TPOrpeccuu 1
117 25 | CyMmMa N nepBbIX WIEHOB F€OMETPUYECKON IPOrPECCUH 1
118 25 | CyMmMa N nepBbIX WIEHOB F€OMETPUYECKON IPOrPECCUH 1
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119 26 | CymMmMa 6€CKOHEYHOM T€OMETPUIECKOM MPOTrPEeCcCur, Y KOTOPOM MOJTYJIb 3HAMEHATES 1
MeHble |
120 26 | CymMMa 0€CKOHEYHOM T€OMETPUIECKOM MMPOTPEeCCUr, Y KOTOPOH MOTYJIb 3HAMEHATES 1
MeHb1Ie |
121 26 | CymMMa 0€CKOHEYHON T€OMETPUIECKOM MMPOTPECCUH, Y KOTOPOH MOTYJIb 3HAMEHATEIS 1
MeHb1Ie |
122 | 21-26 | KourpoJibHasi padoTa Ne 5 o Teme «UucjaoBbie N0CJIe10BATEILHOCTH 1
IMoBTOpEeHUE U cUcTeMATH3ANNUS Y4eOHOro MaTepuasa. 43 yaca
123- | 1-27 | YupaxaeHus Uil TOBTOPEHUS Kypca 9 kiiacca 7
129
130- | 1-27 | YopaxkHeHus A MOBTOPEHHs Kypca 9 kiacca 7
136
137-| 1-27 | YopaxkHeHus A TOBTOPEHHs Kypca 9 kiacca 7
143
144-| 1-27 | YopaxkHeHUs I TOBTOPEHH Kypca 9 Kiacca 7
150
151- | 1-27 | YopaxsHeHus Uil TOBTOpEHHs Kypca 9 kiacca 7
157
158- | 1-27 | YopaxueHus Uil TOBTOPEHHS Kypca 9 kiacca 6
163
164- | 1-27 | IIpomexxyToyHasi HTOrOBasi ATTECTALIUS 7
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IToBTopenne «KBaapaTHbie KOpHU. ApH(METHIECKHIA KBaIPATHBIH 1
KopeHb. CBOICTBA apu(PMETHUECKOr0 KBaPATHOTO KOPHSI»
[ToBTOpenue «ToxaecTBeHHbIE TPE0OPa30BaHMs BEIPAKEHUH, 1
coiepXKalux apu(MeTHu4ecKre KOPHU»
IToBropenne «KBagpaTHsle ypaBHEHMs. PernieHre HEMOMHbIX KBaJPaTHBIX 1
YpaBHEHUI»
IToBTOpenne «Popmyiia KOpHEN KBaJpaTHOTO YPaBHEHUS» 1
[ToBTOpenue «KBaapaTHbI TpEXUTIECH» 1
IToBTOpeHune «Pemenne ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM 1
YPaBHEHMSIM»
[ToBTOpenue «ToxnecTBeHHbIE TPEOOPa30BAHUS PALIMOHAIBHBIX 1
BBIPAKECHUN»
IToBTOpeHne «PaBHOCHIIBHBIE ypaBHEHUA. PalinoHaIbHBIE ypaBHEHUS » 1
ITosTOpenne «Crenens ¢ 1eabIM OTPULIATEIbHBIM [TOKA3aTEIEM. 1
CBOJCTBA CTENEHU C LIEJIBIM [TOKa3aTEIEM »
BxonHnas koHTpoJsibHas paboTa 1
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I'nasa 1
HepagencrBa 25 yacos
11 1 UucnoBbie HEPaBEHCTBA 1
12 1 UucnoBbie HEPaBEHCTBA 1
13 1 YucoBsle HEPaBEHCTBA 1
14 1 YuciioBble HEpaBEHCTBA 1
15 2 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
16 2 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
17 2 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
18 3 CrnoxeHue 1 yMHOXKEHHE YHCIIOBBIX HepaBeHCTB. OlieHBaHUE 3HAYEHUS 1
BBIPaKEHHS
19 3 CrnoxeHne 1 yMHOXEHHE YU CIIOBBIX HepaBeHCTB. OlieHBaHUE 3HaYEHUS 1
BBIPaKEHHSI
20 3 CroxeHne 1 yMHOXEHHE YUCIOBBIX HepaBeHCTB. OlleHNBaHUE 3HAUECHUS 1
BBIPaKCHHSI
21 4 HepaBeHcTBa ¢ 01HOM TepeMeHH 0l 1
22 4 HepaBeHcTBa ¢ 01HOM NTepeMEHH O 1
23 5 Pemenue HepaBeHCTB ¢ OHOM NIepeMEHHON. UHCIIOBBIE IPOMEKY TKH. 1
24 5 Pemenune HepaBeHCTB ¢ OHOM NIEpeMEHHONW. UM CI0BbIE TPOMEKYTKH. 1
25 5 Peuienvie HepaBEHCTB ¢ OIHOM NEPEMEHHOM. YU CI0BBIE IPOMEKY TKHU. 1
26 5 Pemenue HepaBeHCTB ¢ 0JIHOM nIepeMeHHON. YK CII0BbIE IPOMEKYTKH. 1
27 5 Pemenune HepaBeHCTB ¢ OTHOM niepeMeHHON. YN CIIOBbIE IPOMEKYTKH. 1
28 5 Pemenue HepaBeHCTB ¢ OJTHOM nepeMeHHOW. UM CIIOBbIE TPOMEKYTKH 1
29 6 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NTEPEMEHH O 1
30 6 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NTEPEMEHH O 1
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31 6 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHH O 1
32 6 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHH O 1
33 6 CucreMbl TMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOU 1
34 6 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NTEPEMEHHOMN 1
35 1-6 | Konrpoannasi padora Ne 1 no teme «HepaBeHcTBaY. 1
I'nasa 2
KBagparuunas ¢pynkuus 38 yacos
36 7 [ToBTOpEeHUE U pacuIpeHue cBeneHuil 0 QyHKIUU 1
37 7 [ToBTOpEHUE U pacuIpeHue cBeleHui 0 QyHKIUU 1
38 7 [ToBTOpEHUE U pacIMpeHne CBeleHUN 0 PyHKIUU 1
39 7 [ToBTOpEHUE U pacHIMpeHne CBeleHUH 0 PyHKIUU 1
40 8 CroiicTBa QpyHKIMH 1
41 8 CaoiicTBa QyHKIUU 1
42 8 CpoiicTBa pyHKIMH 1
43 8 CroiicTBa QpyHKINH 1
44 9 [Tocrpoenue rpaduka ¢pynkuun Y=Kf(x) 1
45 9 [Mocrpoenue rpaduka Gpynkunn y=Kf(x) 1
46 9 [Mocrpoenue rpaduka Gpynkunun y=Kf(x) 1
47 10 | [Mocrpoenue rpaduka Gpyukun y=Ff(x)+b. [Tocrpoenue rpaduka GyHKIuN 1
y=f(x+a)
48 10 | IMocrpoenue rpaduka pyukiun y=f(x)+b. [Tocrpoenue rpaduka GyHKIHN 1
y=f(x+a)
49 10 | [ocrpoenue rpaduka pyukiun y=Ff(x)+b. [Tocrpoenue rpaduka GyHKIUN 1
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50 10 | IMocrpoenue rpaduka pynkuun y=f(X)+b. [Tocrpoenue rpadpuka GyHKIuM 1
y=f(x+a)
51 11 | KBagparuuynas QpyHkuus, ee rpaduk U CBOWCTBA. 1
52 11 | KBagparuuynas QpyHkuus, ee rpaduk U CBOWCTBA. 1
53 11 | Kagpatuunas ¢pyHKuus, ee rpaduK ¥ CBOMCTBA. 1
54 11 | Keazgparuunas QpyHKuus, ee rpadyk U CBOWCTBA. 1
55 11 | Keazgparuunas QpyHKuus, ee rpapyk U CBOWCTBA. 1
56 11 | KBagparuunas ¢pyHkuusi, ee rpaduK U CBOWMCTBA. 1
S7 11 | Keagparuuynas QpyHKkuus, ee rpaduk U CBOWCTBA. 1
58 7-11 | KonTpoabHas padora Ne 2 no teme « KBagparnunas GyHKuus» 1
59 12 | PemeHne KBaJpaTHBIX HEPABEHCTB. 1
60 12 | PemeHue KBaJpaTHBIX HEPABEHCTB. 1
61 12 | PemeHne KBagpaTHBIX HEPABCHCTB. 1
62 12 | PemeHue kBaJipaTHBIX HEPABEHCTB. 1
63 12 | PemieHue KBaJpaTHBIX HEPABEHCTB. 1
64 12 | PemieHue KBaJpaTHBIX HEPABEHCTB. 1
65 12 | PemeHne KBaJpaTHBIX HEPABEHCTB. 1
66 13 | Cucrtemsbl ypaBHEHUH € IByMs IEPEMEHHBIMU 1
67 13 | Cucrtembl ypaBHEHUM € IBYMs IEPEMEHHBIMU 1
68 13 | Cucrtembl ypaBHEHUM € IBYMs IEPEMEHHBIMU 1
69 13 | Cucrtemsbl ypaBHEHHUH € IByMs IEPEMEHHBIMU 1
70 13 | Cucrtembl ypaBHEHHH € IByMs ITIE€pEMEHHBIMU 1
71 13 | Cucremsl ypaBHEHUH C ABYMsI IEPEMEHHBIMU 1
72 13 | Cucremsl ypaBHEHUH C ABYMsI IEPEMEHHBIMU 1
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73 11-13 | KonrpoabHasi padoTa Ne 3 mo teme «PeleHue KBaJipaTHBIX HEPABEHCTB. 1

Pemenue cucreM ypaBHeHHii ¢ IBYMsI lepeMeHHBIMI.
I'nasa 3
DJIeMEeHThI IPUMEPHOH MaTEeMAaTHKHU. 26 4acoB

74 14 MaremaTr4aeckoe MOJIeIMPOBAHUE. 1
75 14 MaremaTr4yeckoe MOJ1eJIMPOBAHUE. 1
76 14 | MareMaTtnuecKkoe MOAECIUPOBAHHUE. 1
77 14 | MaremaTH4ecKO€ MOJEJIMPOBAHUE. 1
78 15 | IIpoueHTHBIE pacyeTsl 1
79 15 | IIpoueHTHBIE pacyeTsl 1
80 15 | IIpoueHTHBIE pacyeThl 1
81 15 | IIpoueHTHBIE pacuyeTsl 1
82 16 | AGcomroTHAs U OTHOCUTEIbHAS MTOTPEITHOCTH 1
83 16 | AGcomoTHas U OTHOCHTENbHAS IO PEITHOCTH 1
84 16 | AGcomoTHas U OTHOCHTENbHAS IO PEITHOCTH 1
85 17 | OcHOBHBIE ITpaBUjIa KOMOMHATOPHKH. 1
86 17 | OcHOBHBIE MTpaBUIa KOMOMHATOPHUKH. 1
87 17 | OcHOBHbIE ITpaBUIa KOMOMHATOPUKM. 1
88 17 | OcHOBHBIE ITpaBUIa KOMOMHATOPHKH. 1
89 18 | YacToTra BEpOSTHOCTH CIy4aHOT'O COOBITHS 1
90 18 | YactoTa BEpOSATHOCTH CIYYalHOTO COOBITHS 1
91 19 | Kiaccuueckoe omnpe/iesieHue BepOITHOCTH 1
92 19 | Knaccuueckoe onpenesieHne BEpOsSTHOCTH 1
93 19 | Knaccuueckoe onpenesieHne BEpOsSTHOCTH 1
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94 19 | Knaccuueckoe onpenesieHue BeposSTHOCTH 1
95 20 | HavanbHble CBEAEHUS O CTATHCTUKE 1
96 20 HauannHEIE cBEIEHUS O CTATUCTUKE 1
97 20 | HavanbHble CBEAEHUS O CTATUCTUKE 1
98 20 | HauanbHble cCBEAEHUS O CTATHCTUKE 1
99 14-20 | KonTpoJbHasi padoTa Ne 4 o Teme «J1eMeHTHI IPUMEPHOIi MaTeMaTHKN». 1

I'nasa 4
YuciioBble NMOCJIE10BATEIBHOCTH. 234ac0B

100 21 YucioBbIe ITOCIEN0BATEILHOCTH 1
101 | 21 | YucioBble NOCIEI0BATENILHOCTH 1
102 21 | Yucnossle NOCIEN0BATEILHOCTH 1
103 22 | ApudmeTrueckas mporpeccus 1
104 22 | ApudmeTnueckas Iporpeccus 1
105 22 | ApudmeTnueckas mporpeccus 1
106 22 | ApudmeTnueckasi mporpeccus 1
107 22 | ApudmeTnueckasi mporpeccus 1
108 23 | CymMma N mepBBIX WICHOB apH(PMETHIECKOI MTPOrpeccuu 1
109 23 | CymMma N mepBBIX WICHOB apH(PMETHIECKOI TPOrpeccuu 1
110 23 | Cymma N mepBBIX YJICHOB apu(PMETHUUECKOM Mporpeccun 1
111 23 | Cymma N mepBBIX YJICHOB apu(PMETHUYECKOM Mporpeccun 1
112 24 | I'eomeTrpuueckast IpOrpeccust 1
113 24 | 'eomerpuyeckas mporpeccus 1
114 24 | I'eomerpuueckas IpOrpeccust 1
115 24 | I'eomerpuueckas IpOrpeccust 1
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116 25 | Cymma N nepBbIX YJIE€HOB F€OMETPUYECKOM Mporpeccuu 1
117 25 | Cymma N nepBbIX Y4JIE€HOB F€OMETPUYECKOM Mporpeccuu 1
118 25 | Cymma N nepBbIX UJIE€HOB F€OMETPUUECKOM Mporpeccuu 1
119 26 | Cymma GeCKOHEYHOM reoMeTpUYecKOil Mporpeccu, y KOTOpoi MoLyJib 1
3HaMeHaTels MeHble 1
120 26 | Cymma 0ecKOHEYHOH IreoMeTpUudecKol Nporpeccuu, y KOTOpoi MoyJib 1
3HaAMEHATEJIsI MeHbIle 1
121 26 | Cymma 6ECKOHEYHON reOMeTpUYECKON POrPECCHH, Y KOTOPOH MOAYJITh 1
3HAMEHATeNsd MeHbIIE |
122 | 21-26 | KonrpoJsbHasi padoTa Ne 5 o Teme «HucJI0BbIe MOCTe10BATEILHOCTID 1
IloBTOpeHUe M cucTeMaTU3alusA y4eOHOro marepuasna. 43 yaca
123- | 1-27 | YuopaxsHeHus Uit TOBTOPEHHS Kypca 9 kiacca 7
129
130- | 1-27 | YupaxHeHus A7 MOBTOPEHUs Kypca 9 Kinacca 7
136
137-| 1-27 | YupaxHeHus A5 IOBTOPEHUsS Kypea 9 kiacca 7
143
144-| 1-27 | YnopaxsHeHus Uil IOBTOpEHHs Kypca 9 kilacca 7
150
151- | 1-27 | YnopaxuHeHus sl TOBTOpEHUs Kypca 9 kiacca 7
157
158- | 1-27 | YuopaxueHnus Ui TOBTOPEHHS Kypca 9 kiacca 6
163
164- | 1-27 | IIpomexxyToYHasi HTOrOBAas ATTECTALIHS 7
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