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MHNOACHUTEJBbHASA 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

PaGouas mporpamma mo ydueOHoMy Kypcy "Anrebpa" mist oOydarommxces 7-9 kimaccoB pa3paboTaHa Ha
ocHoBe DeiepabHOTO TOCYJaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIETr0 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBaHMA, MPEIBIBIIEMBIX K MAaTeMaTHUYECKOMY OOpa3OBaHUIO, M
TPaIUIIMi POCCUUCKOTO 00pa30BaHUsl, KOTOPhIE 00ECTICUMBAIOT OBJIAJICHUE KIIFOUEBHIMU KOMITETECHIIUSIMH,
COCTAaBJISIIOLIMMU OCHOBY JUUISl HENPEPHIBHOTO OOpa30BaHUS M CaMOPAa3BUTHS, a TaKXKe IIEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MMO3HABATEIBHOIO Pa3BUTHs 0Oydaromuxcs. B mporpamMMe ydTeHs! uaeu
u nonoxkeHuss KoHuemnuuu pa3BuTus Matematuueckoro oOpasoBanust B Poccuiickoit @enepanuu. B snoxy
nudposoit Tpanchopmauu Bcex cdep YeIOBEUECKOW NESTEIbHOCTH HEBO3MOXXHO CTaTh O0OpPa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOl MaTeMaTHUYECKON MOJrOTOBKU. Y3K€ B IIKOJIE MAaT€MaTHUKa CITYXKHUT
OTIOPHBIM TIPEIMETOM JUISI M3YyYCHHUSI CMEXHBIX TUCIHIUINH, a TOCJE MIKOJBI pealbHOH HEOOXOIMMOCTHIO
CTAaHOBUTCS HENpepbIBHOE o00Opa3zoBaHUe, 4TO TpeOyeT NOJHOLEHHOM O0a30Boi 0011e00pa3oBaTeIbHON
MOJITOTOBKH, B TOM YHCJIE M MaTEMATHIECKOM.

OT0 00YCIOBIEHO TEM, YTO B HAIIU JIHU PACTET 4MCIO Ipodeccuil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHUEM MaTEMaTHKU: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUECKHUX 001acTsX, U JIaXke B
ryMaHuTapHbeix cdepax. Takum o0pa3oM, Kpyr HIKOJBHUKOB, AJiI KOTOPBIX MaTeéMaTHKa MOXET CTaTh
3HAYUMBIM MIPEAMETOM, PACIIUPSAETCS.

[IpakTryeckas mOJIE3HOCTh MATEMATUKH 00YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBISIOTCS (DyHIaMEHTAIbHbIE
CTPYKTYphl HAIllEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHHUS OT MPOCTEHIIHX,
yCBaMBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOUYHO CIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHS HAYUHBIX
U TPHUKIAIHBIX uAeil. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAaHWUW 3aTPyJHEHO TMOHUMAaHHE MPUHIIMIIOB
yCTPOMCTBA M KCIOJB30BAHHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE U HMHTEPIpETaIys pasHooOpa3HOU
COLIMATILHOM, SKOHOMHYECKOH, TOTUTHYECKON nHpopMannu, ManodhGHeKTUBHA TOBCEIHEBHAS MPAKTUYECKas
NeSTENbHOCTh. KaXI0My YeloBeKYy B CBOEHM >KM3HH MPHUXOIUTCS BBIMIONHATH PAcu€Thl M COCTABIATH
QNITOPUTMBI, HAaXOJUTh M NPUMEHATH (HOPMYINBI, BIAJETh MPAKTHUYECKHUMH NPUEMAMU TE€OMETPUUECKHX
M3MEpEHUN U MOCTPOCHUH, YUTaTh HHGOPMAIUIO, IPEACTABICHHYIO B BUE TaOIUI, [UarpaMM U rpadukos,
KHUTh B YCIIOBUSAX HEOMPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4aiHbIX COOBITHIA.

OnHOBpPEMEHHO C pacIIMpeHHeM cdep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM o0IecTBe BcE Oolee
B2)KHBIM CTAHOBHUTCSI MAaTEeMATHUYECKUN CTHIIb MBIIIJICHUS, TPOSBISIONINICS B OMPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpomecce W3ydeHHsS MaTeMaTWKH B apceHal MPUEMOB M METOJIOB MBIIUICHHUS YEIOBEKa
€CTECTBEHHBIM 00Pa30M BKJIFOUAIOTCS MHAYKIMS U 1€YKL, 0000IIeHHe U KOHKpETH3allHs, aHaIU3 U CHHTE3,
KknaccupuKanusg W CUCTeMaru3anus, abcTparupoBaHue u aHanorus. OOBEKTHl MaTeMATHUECKUX
YMO3aKJIIOUYCHUN, TpaBWJIa WX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTUYECKUX TOCTPOCHUM,
CIIOCOOCTBYIOT BBIPaOOTKE yMEHHs (hOPMYIHPOBATH, OOOCHOBBIBATh M JJOKA3bIBaTh CYXKICHHUS, TEM CaMBIM
pa3BUBAIOT JIOTHUECKOE MBIIUICHHE. Benmymas ponb NpUHAANCKAT MaTeMaTuke W B (OPMHUPOBAHUHU
QITOPUTMUYECKON KOMITOHEHTHI MBIIICHHUS ¥ BOCIIUTAHUH YMEHUH JIEHCTBOBATH 10 33/IaHHBIM aJITOPUTMAaM,
COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATH HOBBIC. B mporiecce pemeHus 3aaa4 — OCHOBOUM ydeOHOI
JESITETPHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TAKKe TBOpYECKAass WM TPHUKIATHAS CTOPOHBI
MBIIILICHHYS.

OOyyeHne MareMaTuke Ja€T BO3MOXKHOCTb pa3BHUBAaTh y OOYYAIOIIMXCS TOYHYIO, PAalMOHAJIbHYIO U
WHPOPMATHUBHYIO pedb, YMEHHE OTOMpPATh HanOoJee MOIXOASIINE I3bIKOBbIE, CHMBOJIMYECKHE, TpapHuecKue
CpeICTBa IJIsl BBIPAKEHHSI CYXKICHUH M HATJISTHOTO UX MPEIICTABICHHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 00111l KyJbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111€€ 3HAKOMCTBO



C METOJlaMH MO3HAHUA JEeHCTBUTEIbHOCTH, IPEJICTABICHHUE O MPEAMETE U METO/IaX MAaTEMaTUKU, UX OTINYHIA
OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHHUSI MaTEMATHKHU IS
pelIeHNs HayYHbIX U IPUKIIAIHBIX 3a4a4. TakuM 00pa3oM, MaTeMaTH4YeCKoe 00pa30BaHUE BHOCUT CBOM BKJIa/l
B (hopMupoBaHue 00111el KyIbTyphl YEIOBEKA.

H3ydyeHrne mMaTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHMIO YEJIOBEKA, MOHWMAaHUIO
KpacoThl M U3SIECTBA MATEMAaTHUYECKUX PACCYKIEHUH, BOCIIPUATHIO TEOMETPUUYECKUX POPM, YCBOCHHIO
WU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sIBIsIeTCS OJHMM M3 ONOPHBIX KYPCOB OCHOBHOMW IIKOJIBI: OHA OOECIEYMBACT M3YyUEHHE APYIHX
JTUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK M T'yMaHUTApHOTO IMKJIOB, €€ OCBOCHHME HEOO0XOAUMO IJis
MIPOJOJDKEHHU 00pa30BaHUs U B MOBCEIHEBHOM XM3HU. Pa3BuTHe y 00y4aromuXcsi HAyYHbIX MPeICTaBICHUI
O MPOUCXOKICHUU U CYITHOCTH alNredpandyeckux abcTpakiuii, crocode oTpakeHUs MaTeMaTHUeCKOi HayKoi
SIBJICHU ¥ MTPOLIECCOB B IPUPOJIE U 0OIIECTBE, POJIM MATEMAaTHUYECKOT0 MOJESIMPOBAHHS B HAYYHOM MTO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHS M KAUECTB MBIIUICHUS, HEOOXOAMMBbIX
JUIs aJanTallid B COBPEMEHHOM IdpoBoM obmecTBe. V3yueHue anredpbl €CTECTBEHHBIM 00pa3zoM
o0ecrieynBaeT pa3BUTHE YMEHUs HAOII0AaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUIHOCTH
MBILUIEHUS], CIOCOOHOCTU apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JICMCTBUS M BBIBOABI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHue Kypca aireOpbl 00ecrnednBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS O0Y4YaroMuXCs:
OHM HCIIONB3YIOT JACAYKTUBHbIE UM WHIYKTUBHBIC pAcCyXkIeHHUs, 0O0O0OIIeHne U KOHKPETU3AIUIO,
abctparupoBanue u aHanoruto. OOydeHre anreOpe mpearnonaraeT 3HaYNTEeIbHBIA 00bEM CaAMOCTOSITEIILHOM
JeSITETLHOCTH 00YUYaIOIIMXCsl, TIOATOMY CaMOCTOSITETIbHOE PELICHHE 33a]]a4 eCTECTBEHHBIM 00pa3oM SIBIISETCS
peanusanuen JesTeIbHOCTHOIO IPUHLIKIIA O0yYEHUSI.

B cTpykType nporpamMMbl yaeOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJepKATEIHHO-METOIUIECKHE IMHUH: «UHCIIa U BEIYUCICHUY; «AJreOpandecKknue BHIPAKCHUS,
«YpaBHEHUSI W HeEpaBeHCTBa»; «DyHkumm». Kaxmas U3 3THX COIEPKATEIbHO-METOAUYECKUX JIMHHUI
pa3BUBaeTCS Ha MPOTSHKEHUH TPEX JIET W3YYeHHsl Kypca, €CTECTBEHHBIM O0pa3oM TMepervieTasch M
B3aMMOJICHCTBYS C JAPYIHMMH €r0 JIMHUSMHU. B Xone m3ydeHus Kypca 0OyJarouMcs PUXOIUTCS JIOTHIECKU
paccyxaarb, UCTIOIB30BaTh TEOPETUKO-MHOKECTBCHHBIN S3BIK. B CBS3HM ¢ 3THM Ie1eco00pa3HO BKIIOYUTH B
MporpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, HPOHH3BIBAIONIME BCE OCHOBHBIC pa3/ieibl MaTEeMaTHYECKOTO
00pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAICHUIO OOYYaIOIIMMKCS OCHOB YHHUBEPCAJIHLHOTO MATEMaTHYECKOTO
si3bIka. Takum 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIHHONU U CTPYKTYPHOM 0COOCHHOCTHIO Kypca
«Anredpay SBISIETCS €r0 MHTETPUPOBAHHBIN XapakKTep.

Conepxanue nmuHNM «Yncaa ¥ BBIYUCICHUS» CIY)KUT OCHOBOMW JUIS NAJbHEHIIEr0 M3y4eHHUs] MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHUIO Y OOYYArOMIUXCS JIOTHYECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS
QITOPUTMAaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAWMBIX UIS TIOBCEAHEBHOM JKU3HHU.
Pa3zBuTue MOHATHS O 4KCIE€ B OCHOBHOMW IIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU M MPPALMOHATBHBIMUA YHCIIAMH,
(hopMHpOBaHKEM MTPEACTABICHHI O ICHCTBUTEIHHOM YHCIIE. 3aBepIICHUE OCBOCHHS YUCIOBOM JIMHUU OTHECEHO
K CTaplieMy 3BeHy 001Iero o0pa3oBaHuUs.

ConepxaHue AByX anreOpanuecKux JUHUH — «AJreOpandeckue BBIPOKEHHS» M «YPaBHEHUS W
HEPaBEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO y O0YUAIOMIUXCS MaTEMAaTHYECKOTO anmapara, He00X0IuMOro
JUISL peIICHHs 3a/1a4 MaTEMAaTHKH, CMEKHBIX IPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 33a7a4. B 0CHOBHOI
IIKOJIe Y4eOHBI MaTepHajl TPYIIUPYETCs BOKPYT PAalMOHANBHBIX BBIpAKEHHHA. AnreOpa JEeMOHCTPHUPYET
3HaYCHWE MAaTeMAaTHUKW KaK S3bIKa U MOCTPOSHHS MAaTeMaTHYECKUX MOJEJCH, OMHMCAaHUs MPOIECCOB U
SIBJICHUN peanpHOTO MHUpa. B 3amaum o0yuyeHusi anreOpe BXOIAT TakkKe JajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS,, HEOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOCHHUS Kypca HH(MOPMATHKH, H

OBJIa/ICHUE HABBIKAMHU JICTYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBanne cMMBOJILHBIX (POPM BHOCHT CBOM



crenugpuUecKuil BKJIaJ B pa3BUTHE BOOOPaKEHHsI, CIIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Copepxanuie (yHKIHOHATBHO-TpAUUYECKOM JIMHUM HallEJIeHO Ha TMOJy4YeHHE MIKOJbHUKAMU 3HAHUH O
GYHKIUAX Kak BaKHEHIeld MaTeMaTH4eCKOW MOJENU IJisl OMHCAHMS M HUCCIEJOBAHMS Pa3HO OO0pa3HbIX
MPOLIECCOB M SIBIIGHUN B mpHponae W obmiectBe. M3ydyeHue »TOoro Marepuana CrocoOCTBYET Pa3BUTHIO Y
oOyuaroluxcsi yMEHHUs UCTIOJIb30BaTh Pa3JINYHbIC BHIPA3UTENIbHBIE CPEICTBA A3bIKa MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduyecKkue, BHOCUT BKJIaJ B (OpMHpOBaHHE MPEJICTaBICHUI O pONIM MaTeMAaTUKH B
Pa3BUTUU TUBUIM3AIUH U KYJIbTYPBIL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydyeOHOMY IUIaHY B 7—9 Kiaccax u3ydaeTcsi yueOHBIH Kypc «Anredpa», KOTOpBIA BKIIOYAET
CJIeIyIOIIIe OCHOBHBIC Pa3/elibl coepkanus: «Hucna u BEIUUCICHHSY, «ANTre0pandecKre BRIPaKSHUSD,
«YpaBHEHUS U HEPABEHCTBA», « DYHKIIUM.

Y4eOHbIii TJ1aH Ha U3Y4YeHHE anreOpsl B 7—9 kiaccax OTBOJUT HE MeHee 3 yueOHBIX YaCOB B HEJIENIO B
TEYEHHE KaXKAO0T0 rojja 00y4eHHsI, BCETO 3a TpH roja o0ydeHus — He MeHee 306 yueOHBIX YacoB.



COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucaa v BLIYUCTIEHAS

PanmonanbHble ynca.

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, TIEPEXO0]T OT OJHON OPMEBI 3amucu Apodeit k apyroi. [lonsTre
palMOHAJIBLHOIO YUCIIA, 3alUCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIMOHAIBHBIX YUCell. ApupMeTHUECKHe
NEHCTBHS C pallMOHAIbHBIMU YHCIaMy. Perienne 3aa4 U3 peaqbHOM MPakTUKU Ha YacTH, Ha IPOOH.

CreneHpb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpelesieHrne, IpeoOdpa3oBaHne BbIPaKCHUI Ha OCHOBE
orpezeNeHus, 3anuch 00bIuX yuce. [IponeHTsl, 3anuch NPOIEHTOB B BUIE ApoOU U ApoOU B BUJIE
IIPOLICHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pEHICHUE 33/1a4 U3 PEATbHON IPAKTUKH.

[IpumeHeHne NpU3HAKOB JEIMMOCTH, Pa3IoKEHHE HA MHOKUATEIN HaTypalbHbIX Yucen. PeanbHble

3aBUCHMOCTH, B TOM YUCJIC IIpAMasd 1 o6paTHa${ IpONMOpHUOHATIBHOCTH.

Aare0panyeckue BbIpaKeHHs

[lepemeHHbIe, YUCIOBOE 3HAUCHHE BBIPAXKEHUS C epeMeHHON. JlomycTUMbIe 3HAaUeHUS TIEPEMEHHBIX.
[IpencraBieHue 3aBUCMMOCTH MEXKy BeTUYMHAMU B Bue Gpopmyrnbl. Beraucnenus mo gpopmymnam.
[IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUI, TOKIECCTBEHHO PaBHbIC BHIPAXKEHUS, MTPaBUIIa MPeoOpa3oBaHuUs
CYMM M IIPOU3BECHUH, paBUIIa PACKPBITHS CKOOOK M NMPHUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HaTypaJbHBIM MTOKa3aTeJIEM.

OpnnowneHsl U MHOrowieHsl. CreneHb MHOrowieHa. CiiojkeHue, BBIYUTAHME, YMHOXKEHHUE MHOIOUJICHOB.
@DopMybl COKpPAIIEHHOTO YMHOKEHUS | KBaIpaT CyMMBI U KBajpaT pasHocTu. DopMyiia pa3HOCTH KBaJpaTOB.
Pa3noxeHne MHOTrO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus1

YpaBHeHUe, KOpEeHb YpPaBHEHHS, TIPAaBUIIa IPe0Opa30BaHus ypaBHEHHS, PABHOCUIBHOCTD
ypaBHEeHUH. JIMHEHOE ypaBHEHUE C OAHON IIEPEMEHHON, YUCIIO KOPHEN JIMHEMHOTO YPaBHEHHUs], pELLIEHUE
JUHENHBIX ypaBHeHUH. COCTaBI€HUE YpaBHEHMM IO YCIOBHIO 3aJaud. PellleHne TEKCTOBBIX 3ajad C
MOMOIIBIO ypaBHEHUH. JInHeiHOe ypaBHEHHE C ABYMs INepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YpaBHEHH C IBYMs NIepeMEHHBIMH. Pelienue cucteM ypaBHEHHUH CIOCOOOM TOJCTaHOBKH.

[Ipumeps! pereHns TEKCTOBBIX 33/1a4 C IIOMOIIBK CUCTEM YPAaBHEHHM.

Koopauuartel u rpagpuku. @PyHKIHU

Koopaunara Toukm Ha npsMod. YucnoBele IpoMexyTKH. PaccrosHue Mexay IByMs TOUYKaMu
KoopauHaTHOU mipsimoil. [IpsiMoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGciucca U opArHaTa TOYKU Ha
KoopauHaTHOM mockoctu. [Ipumepsl rpaduxos, 3agaHHbIX (opMynamu. UteHue rpaukoB peanbHbBIX
3aBucuMoctei. [lonsitue pynkiuu. ['paduk dynkmun. CoiictBa GpyHnkiuid. JInneitnas Gyuakumsi, e€ rpaduk.
I'paduk bynkumn y= IxI. I'paduueckoe pernieHne TMHEHHBIX YpPaBHEHU U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucjaa ¥ BLIYUCTIEHUS

KBanpathslit kopenb u3 uncia. [lonstue 06 uppannoHaibHOM uncie. JlecsaTuunble MpuOInKeHNs
uppauroHanbHbeIX uncen. CBOHCTBa apuMeTHUECKUX KBaJIpaTHBIX KOpHEH M UX NMPUMEHEHHUE K
peoOpa30BaHMIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSIM. [leficTBUTENbHBIC YHCIIA.

AsireOpandeckue BbIpaKeHUsl



KBanpaTHblii TpEXuiieH; pa3iokeHHe KBaIPpaTHOTO TPEXUWICHA HA MHOKUTENU. Anre0panyueckas
npo6s. OcHOBHOE CBOMCTBO anredpandeckoit 1pobu. CrokeHue, BBIMUTaHHE,
YMHO>KEHUE, JIelIeHne anredpandyeckux ApoOei. ParrionanbHble BhIpakeHUs U UX peoOpa3oBaHue.

YpaBHeHHsI 1 HEPAaBEHCTBA

KBaaparaoe ypaBHeHue, popMylia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buera. Perenue ypaBHeHui,
CBOJSIIMXCS K IMHEWHBIM U KBagpaTHIM. [IpocTelimume npoOHo-parimoHaIbHbIC ypaBHEHUSI.

I'paduueckas nHTEpIpETAIMSA YPABHCHHUH C IBYMS MIEPEMEHHBIMHA U CUCTEM JIMHEWHBIX YPaBHEHUN C JBYMS
nepeMeHHbIMU. [IpuMepsbl pelieHnst cucTeM HEJIMHEWHBIX YPaBHEHUN ¢ JBYMS IEPEMEHHBIMMU.

Pemenre TeKCTOBBIX 3a1a4 anredpanvdeckKum Crocooom.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOI nepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB.
Jlunelinble HEpaBEHCTBA C OJIHOM nepeMeHHOU. CUCTEMBbI TMHEHHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DyHKIUH

[Tonsitre pynkuu. O61acTh onpeaeneHus U MHOXKeCTBO 3HaueHUH GyHkunu. CrnocoObl 3a1aHus
GbyHKIUH.

I'padux dpynkiuu. Yrenue cBoiict pyHkimu mo e€ rpaduky. IIpumeps! rpadukoB QyHKIHIHA,
OTPaXKAIOIIUX pealIbHbIC MPOLIECCHI.

@OyHKIMH, OTIMCHIBAIOIIHE MPSIMYIO U 00paTHYIO IPONOPLUOHATIbHbBIE 3aBUCUMOCTH, UX IPadUKH.
OyHKIMH Y = X3,y = X3, y=\/x, y= IxL

['paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUI.

9 KJIACC

Yuciaa v BLIYUCTIEHAS

PanmonanpHble 4Kcia, UPPALMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE AECSITUYHBIE APOOU.
MHOKeCTBO 1eHCTBUTENBHBIX YUCEI; IEUCTBUTENIbHBIE YHCTIa KaK OECKOHEYHbIE AECATUYHBIE JPOOH.
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM JEHCTBUTENBHBIX YHCET U KOOPAUHATHOM
MIPSIMOM.

CpaBHeHHE IEHCTBUTENBHBIX YUCEll, apu(pMeTUYeCKre AeUCTBUS C IEHCTBUTEIbHBIMU YUCIIAMHU.

W3mepenust, npubdInKeHusl, OLICHKH.

Pa3zMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEIBHOCTD IPOLIECCOB B OKPYKAFOIEM MUPE.

[TpubnmxEéHHOE 3HaYEHNUE BEIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. [Ipukuaka u oneHka
pEe3yIbTaTOB BHIYMCIIEHUI.

YpaBHeHNsI 1 HEPABEHCTBA

YpaBHEHUs ¢ OHOU NIEPEMEHHOM.

JIuneiinoe ypaBHeHue. PelieHre ypaBHeHHM, CBOAAIIMXCS K TuHENHbIM. KBasipaTHOE ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAILUXCA K KBaApaTHbIM. brkBaapatHoe ypaBHeHue. [IpuMepsl perieHns: ypaBHEHUN TPEThe
Y 4eTBEPTOM CTETEeHEe! pa3ioKeHHeM Ha MHOXKUTeNU. Pemienue 1poOHO-paliioHaIbHBIX YPAaBHEHHA.
Pemenne TeKCTOBBIX 3a7a4 anreOpanyeckKuM METOIOM.

Cucremsl ypaBHEHUH.

YpaBHeHHe ¢ AByMs IEPEMEHHBIMU U eT0 rpaduk. Permenne cuctemM NByX TUHEHHBIX YPaBHEHUN C ABYMSI
IIEpEMEHHBIMU. Pelenne cucrem IABYX ypaBHEHHMH, OJHO M3 KOTOPBIX JMHEWHOE, a Ipyroe — BTOPOU
crenenu. [ padudeckas HHTepIpeTallvs CUCTEMbl YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 alnreOpandeckuM crocoOoM.

Hepasencrtpa



UucnoBble HEPABEHCTBA M UX CBOMCTBA. PellieHre JIMHEHHBIX HEPABEHCTB ¢ OAHOM NepeMeHHOM. Penenne
CUCTeM JIMHEHHBIX HEpaBEHCTB C OAHOM mnepeMeHHo. KaanpaTtHble HepaBeHcTBa. ['paduueckas
HHTEpIIpEeTaIMsI HEPAaBEHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKIUA

Ksanpatuynas ¢ynkiws, eé rpaduk u cBoiictsa. [lapaboa, KOOpAMHATEI BEPIIUHBI ITAPa0OIIBI, OCh
CHMMETPHH 1apaboIbL.
I'padukn dyrkrmit: y = kx, y = kx + b, y=k/x. Y=Vx, y=x*. y = | x I u ux cBoiicrsa.

YucaoBbie MOCIEA0BATEIbLHOCTH

Onpezenenue U criocoObl 3aJJaHNUs YUCIIOBBIX MOCIIE10BAaTEIbHOCTEM.

[ToHsiTHE YMCIOBOM NOCIIENOBATENBHOCTU. 3aJaHHe IOCIEeI0BATEIbHOCTH PEKYPPEHTHOH Qopmynoil u
(dbopmyI0it N-To uieHa.

ApudmeTrnueckas 1 reOMeTpUUECcKasi IPOrpecCui.

Apudpmernueckass u reoMmerpudeckas mnporpeccur. @DopMynasl n-ro  uieHa apupMETHYECKOW U
F€OMETPUUYECKON NPOrpeCCUil, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(PMETHUECKON U T€OMETPHUUECKOM MPOrpeccuil TOUKaMu Ha KOOPAMHATHON

IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMANIBHBIN pocT. C105KHBIE TPOLIEHTHI.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoeHue yaeOHOro Kypca «Anredpa» J0DKHO 00eCIeUUBaTh TOCTHKEHHE Ha YPOBHE OCHOBHOTO OOILETO
O6paSOBaHI/I$I CJICAYIOINX TUIYHOCTHBIX, MCTAIIPCAMETHBIX U IMTPEAMCETHBIX O6pa30BaTeJ'IBHI)IX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHUS MTPOTPAMMEI YI€OHOTO Kypca «Anredpay XapaKTepu3yroTCs:

IlaTpuoTHyeckoe BOCIUTAHME:

MIPOSIBJICHUEM MHTEPECa K IPOIUIOMY M HACTOSIIIIEMY POCCUMCKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOIBb30BAHUIO ATUX
JTOCTIDKCHHM B IPYTUX HayKaxX W MPUKIATHBIX cepax.

I'paxxnanckoe U 1TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O00S3aHHOCTEH Irpa’kJaHUHA U peasu3allii €ro Mpas, MPeCTaBICHUEM O
MaTeMaTHYeCKHX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBICHUN, IPOLEAYpP IPaskJaHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXIACHUIO dTUYSCKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JIOCTIDKEHUI HayKH, OCO3HAaHHEM Ba)XHOCTH MOpajib- HO-3THYECKUX
MIPUHIIUIIOB B AESITENILHOCTU YYEHOTO.

TpynoBoe BocnuTanume:

YCTaHOBKOHM Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 3a7a4 MaTEMaTHUYECKON HaMpaBIeHHOCTH,
OCO3HAaHHEM Ba)XKHOCTH MaTeMaTHYECKOro OOpa3oBaHWs Ha MPOTSHKEHUH BCEH >KU3HM IS YCHEIIHOMN
npoeccuoHaNBbHON 1eATeIbHOCTH U pa3BUTHEM HEOOXOUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHIUBUIYaTbHONU TPACKTOPHH 00Pa30BaHUS U KUZHEHHBIX TUIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIMTAHUE!

CMIOCOOHOCTHI0O K AMOIMOHAIBHOMY M JCTETUYECKOMY BOCHPUATHIO MATeMAaTHUYECKUX OOBEKTOB, 3ajad,
pelIeHul, pacCyKIeHHI; YMEHHUIO BUJETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI0 O3HAHMS:

OpUEHTAIECH B [EATEIHHOCTH HA COBPEMECHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOIBI M OOIIECTBA, TOHUMAHUEM MAaTEMaTHUECKON HayKu Kakchepsl
YEJI0BEUECKOM JIeATeNTbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JIJIS Pa3BUTHS [TUBUIIN3AIINH;

OBJIQJICHUEM S3BIKOM MAaTEMAaTUKH W MaTeMaTH4YEeCKOM KyJIbTypOll Kak CpEJICTBOM IIO3HAHUS MHpA;

OBJIQJICHUEM TTPOCTEUITUMHU HABBIKAMH HCCIICIOBATEIBCKON e TEIbHOCTH.

dusnyeckoe BOCIUTAHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbSI H SMOIIHOHAJIBHOI0 0J1ar0NoJyYns:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYeCKHe 3HAHUS B MHTEpEcax CBOETO 370POBbs, BEIECHHUS 30POBOTO
oOpas3a *KHU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTIbIXA, peryisapHas Gusnueckas
AKTUBHOCTB);

c(hOopMHUPOBAHHOCTHIO HaBbIKa pedIeKCrH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ IpaBa
JPYToro 4ejoBeKa.

JK0JIOTHYEeCKOe BOCIIUTAHUE:

OpHUEHTAIlell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWW IS pelIeHHs 3aJad B 0OJACTH COXPaHHOCTH
OKpY’Karollel cpeibl, MIIaHUPOBAHUS TIOCTYIKOB U OIEHKU UX BO3MOXHBIX TMOCJEICTBUIN AJIs OKPYKaroIen
CpeIbl;

OCO3HAaHMEM TTI00aTBbHOTO XapaKTepa SKOJOTHUECKHUX MPoOIeM U MyTel UX pelieHusl.

JInyHoCTHBIE pe3yabTaThl, O0ecleYUBAIOIIME ANANTANMI0O O00yYaloIIerocss K HW3MEHSIOMMMCH
YCJIOBHUSIM COMAJIbHON M IPUPOIHOI cpeabl:

— T'OTOBHOCTBIO K HeﬁCTBHﬂM B YCIIOBUAX HeOHpelIeJ'IéHHOCTI/I, IMMOBBIICHUIO YPOBHA cBOei



KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO IeITeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y IPYTHX JIIOJIEH,
pHOOpeTaTh B COBMECTHOM A€ TEIbHOCTH HOBbIE 3HAHUS, HABBIKU U KOMIIETEHLIMU U3 OTIbITA IPYTHX;

— He0o0XO0JIMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4Hciie GOPMYIUPOBAThH UECH, IIOHATUS,
TUMOTE3bl 00 OOBEKTaX M SABICHUSAX, B TOM 4YHCIE paHee HE H3BECTHBIX, OCO3HaBATh JCHUIUTHI
CcOOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

— CNHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPMHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILIEHUs U AeHCTBU, (HOpMyTUpoBaTh
U OLICHUBATh PUCKHU U MOCIEACTBUS, POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MIPOrpaMMbl y4yeOHOro Kypca «Amredpa» XapakTepus3yITcs
OBJIAJICHUEM VHUBEPCATILHbIMU HO3ZHAGAMETbHBIMU OeliCEUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU
0elcmeUAMU U YHUBEPCATbHLIMU PESYIAMUBGHBIMU OeliCIMEUAMU.

1) Vuueepcanvhvie noznasamensvhsle delicmeus 06ecneyusarom Gopmuposanue 6a308bix KOZHUMUGHbIX
npoyeccos ooyuaruwuxcs (0ceoenue mMemooos NOIHAHUS OKPYHCAIOUe20 MUpa; NpuMeHeHue l102UdecKux,

uccne0os8amenbCKux onepayutl, ymeHul pabomams ¢ ungopmayueti).
Ba3oBrbIe Joruueckue qeiicTBUA:

— BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUECKUX OOBEKTOB, TOHITHH,
OTHOIICHUH MEXIy MOHATUSIMH; (POPMYIUPOBATH OIpEAEIeHUs TOHATUH; YCTaHABIIMBATh
CYILECTBEHHBI MPU3HAK KIaCCHU(PHUKAIUK, OCHOBAHUS AJi1 000OIEHUSI U CpaBHEHMSI, KpUTEPUU
IIPOBOJIMMOIO AHAJINA3A;

— BOCHPHUHUMATh, POPMYIUPOBATH U MPEOOPA30BLIBATH CYKIICHUS: YTBEPAUTEIbHBIC U

OTpULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U 061]_[I/Ie; YCIIOBHEIC;

— BBISBJISITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUNS B (paKTax, JTaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKICHUAX; MpeajiaraTb KPUTEPUH Jis BBIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMI;

— JACJIaThb BBIBOJABI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKHU, ACAYKTHBHBIX U UHAYKTUBHBIX
YMO3aKqueHHﬁ, YMOSaKJHO'-IeHI/Iﬁ I10 aHAJIOTHH,

— pa3bupath AOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHHUH (IIPsIMbIE U OT IPOTHUBHOTO), IPOBOIUTH
CaMOCTOSITEIILHO HECJIOXKHBIC I0KAa3aTeLCTBA MaTEMAaTUIECKUX (JAKTOB, BEICTPAUBATh apTyMEHTAIIHIO,
MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CIIOCOO penieHus yueOHOM 3a1aun (CpaBHUBATH HECKOIBKO BAPUAHTOB PEIICHHUS,

BBIOMpPATh HanboJIee NOAXOAAIIMHI C YIETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUER).
Ba3oBrLIe uccienoBaTejbLCcKHe JeHCTBUA:

— HCIIOJIb30BaTh BONPOCH! KaK MCCIIeI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POPMYITHPOBATH BOTIPOCHI,
(bUKCUpyIOIIe MPOTUBOPEUUE, MPOOJIEMY, CAaMOCTOSATENLHO YCTAHABJIMBAaTh HMCKOMOE W JIaHHOE,
(bopMHpOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE,;

— TPOBOJHUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJbIIOEe
UCCIICIOBaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHUECKOr0 00BEKTA, 3aBUCUMOCTEH 00BEKTOB
MEXTy COOOM;

— CaMOCTOSITEIILHO (OPMYITHUPOBATH 0OOOIIIEHHUS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO



HAOJIIOJICHUS, HWCCJICIOBAHUsS, OICHUBATh JOCTOBEPHOCTh IOJIYYCHHBIX pPE3yJbTaTOB, BBIBOIOB
00001IeHNH;

— IPOrHO3UPOBATH BO3MOXKHOC PAa3BUTHUC ITPOILECCA, @ TAKIKE BBIIBUT'ATh IIPEAIIOIOKCHHUA O €TI0
Pa3BHUTHH B HOBLIX YCJIOBHAX.

Padora ¢ nngopmanueii:

— BBISBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIIUU, JaHHBIX, HEOOXOAMMBIX JIJIs PEIICHUS
3aJ1a4H;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3TUYHBIX
BUJIOB U (hOpM TpeACTABICHHUS;

— BBIOUpaTh (popMy MpencTaBieHUs HHPOPMAIIMK U HIUTIOCTPUPOBATH PElIaeMble 3a/1aui CXeMaMH,
JuarpaMMaMu, HHOU rpaguKoi U UX KOMOMHALUSIMU;

— OIICHHBATh HAJEKHOCTh HH(POPMAIINH 110 KPUTEPUSIM, MPEIIOKEHHBIM YUUTETIEM HIIN
c(hopMyITUPOBAHHBIM CAMOCTOSITEIILHO.

2) Vuusepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsL 00ECNeuUusaom chopmMuposaHHoCnms COYUANbHbIX
HABLIKOB 00YUAOUUXCAL.

Oo0menue:

— BOCIIpHUHUMATH U (bOpMy.TH/IpOBaTB CYXKIACHHUA B COOTBETCTBUH C YCIIOBUAMHU U LECTIAMU O6HICHI/I$I;
sSICHO, TOYHO, TPaAaMOTHO BbIpaXXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMMCBMCHHBIX TCKCTAX, NaBaTb

MOSACHCHUA 1O X004y PCIICHHUA 3ada4i, KOMMCHTUPOBATH HOHY‘IGHHBII;'I pE3yibTaT,

— B X07ie OOCYKJIEHHUS 3a7aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBI, MPOOIEMBI, peraeMoi
3aa4i, BBICKA3bIBATH HJACHU, HALCJICHHBIC Ha IIOHWCK PCIICHHUA, COIOCTABIISAATH CBOM CYXJICHHA C
CYXKIACHUAMU OPYrux YYaCTHHKOB Jaualiora, O6H3py>KI/IBaTI) pasiniue u CXOOCTBO HOSHHHI;'I; B
KOPPEKTHOH Gopme GopMyTUpOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

— MPEACTaBIATh PpEe3yNbTaThl pEIICHUs 3a7aud, OSKCIEPUMEHTa, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOUPATh (hOpMaT BHICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIUU U 0COOEHHOCTEN
ayTUTOPHH.

CoTpyanunuecTBo:

— IMOHUMATh U UCIIOJIB30BATh MIPCUMYIICCTBA KOMaHJHOU U HHHHBHﬂyaHbHOﬁ pa6OTbI IIpHu PpCHICHUHA
y‘IC6HBIX MAaTEMATHYCCKHUX 3aJ1a4,

— TMPUHUMATB 11eJIb COBMECTHOM J€ATETbHOCTH, INIAHUPOBATH OPraHU3ALMI0 COBMECTHOM paldOTHI,
pacrpenensaTh BUIbl padoT, JOroBapuBaThCs, 00CYXkKIaTh MPOLECC U PE3yNbTaT paboThl; 06001aTh
MHEHHS HECKOJIBKUX JIIOACH;

— y4YacTBOBATh B IPYIIIOBBIX opMax paboThI (00CYKACHHS, 0OMEH MHEHUSIMU, MO3TOBBIC IIITYPMBI
ap.);
— BBITIOJTHSATH CBOIO YacTh PA0OTHI M KOOPIMHUPOBATH CBOM JEHCTBUS C IPYTHUMH WICHAMU KOMAHIbI;

— OLIEHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIHIA MPOAYKT IO KPUTEPHUAM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynisamusnsle Oeiicmeus 006ecneuusaom Gopmuposanue CMbiCi08bLX YCMAHOBOK U

HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranu3anus:



CaMOCTOSITEIBHO COCTABJIATH IIJIaH, AITOPUTM PEIICHHS 3a/1a4u (MU €T0 YacTh), BBIOMPATh CIIOCOOPEIIICHHS
C y4€TOM HMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapHaHThI PEIICHUHN C YUETOM HOBOW WH(POPMAIIHH.

CaMOKOHTPOJIb:

— BJIAJACTH criocobamu CaMOITPOBCPKH, CAMOKOHTPOJIA IMMPOLICCCa U PE3yJibTaTa pCIICHUSA

MaTeMaTHUYECKOM 3a1a4Hu;

— NOpeABUACTb TPYAHOCTHU, KOTOPBLIC MOI'YT BOSHUKHYTH IIPHU PCIICHHUU 3aJa4l, BHOCUTb KOPPCKTHBLI B
JACATCIBPHOCTh HA OCHOBE HOBBIX O6CTO$[T€J'IBCTB, HaﬁHCHHBIX OIHI/I6OK, BBISIBJICHHBIX TPYHHOCTGI\/’I;

— OIIEHMBAaTh COOTBETCTBUE pe3y/bTaTa JAEATEIbHOCTH MOCTABIEHHOM LENIH U YCIOBUIM, OOBICHATH
MIPUYUHBI JOCTHKEHUS UM HETOCTHKEHUS LIENH, HaXOAUTh OMIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATHBI

OcBoenue yaeOHOTO Kypca «Airedpa» Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHus JOKHO 00eCTICUnBATh
AOCTHIKCHUC CIICAYIOIUX MPECIMETHBIX O6p330BaT€J'IBHBIX PE3YIbTATOB!:

7 KIIACC

Yucaa v BLIYUCTIEHAS

HaxoauTth 3Hau€HUs YMCIIOBBIX BbIPAXKEHUI; MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BEIUMCIICHUS
3HaYEHUH IPOOHBIX BBIPAXKEHUMH, COJIEPKAIIMX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT OAHON QOpMBI 3amMcH 4YHCceNl K Apyrodl (mpeoOpa3oBbIBaTh JECATUYHYIO JApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECITUYHYIO IPOOB).

CpaBHUBATh U YIIOPSII0YMBATH pAllMOHATIbHBIE YHCIIA.

OKpyrJisTh yucha.

BBINONHATE NPUKUIKY M OLIGHKY pe3yibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YHMCIOBBIX BBIPAKCHHM.

BbInonHATE 1eHCTBUS CO CTENEHAMU C HaTypaJbHBIMH ITOKa3aTENIIMU.

[TpuMeHsTh MPU3HAKK JEIUMOCTH, Pa30KEeHNEe Ha MHOKUTEIN HATypaJbHBIX YUCE].

Pemate npakTUKO-OpHEHTUPOBAHHBIE 33]]a4H, CBSI3aHHbIE C OTHOIIEHUEM BEJIMYUH,
MPONOPLHUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTAMU; HHTEPIPETHPOBATH PE3YJIbTAThl PELICHUS 33/]au C y4ETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU paccMaTPUBAEMbIX O0BEKTOB.

AuaredpanvecKne BbIpaKeHHUs

Hcnionb30BaTh anreOpandecKyro TEpPMHUHOJIOTHIO U CHMBOJIMKY, IPAMEHSATH €€ B IPOIIECCEe OCBOCHHS
y4eOHOro MaTepuania.

Haxonuth 3HaueHus1 OyKBEHHBIX BBIPAKECHU MIPH 33/1aHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3oBaHus EJI0ro BEIPAKEHUS] B MHOTOYICH MTPUBEICHHEM NOJJOOHBIX CIaraeMplX,
PaCKpBITHEM CKOOOK.

BBIMonHATS YMHOXKEHHE OTHOWICHA HA MHOTOWIEH M MHOTOWICHA HA MHOTOWIEH, IPUMEHSATH (POPMYIIBI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1IecTBISTh pa3ioKEHUE MHOTOUJIEHOB HA MHOKUTENHN € TOMOUIbIO BEBIHECEHUS 32 CKOOKH 001IET0o
MHOHTEJISI, TPYIITUPOBKY CJIaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIEHHOTO YMHOXKCHHSI.

[TpumensTh mpeodpa3zoBaHKss MHOTOUWICHOB ISl PELICHUS PA3IMYHBIX 33124 U3 MaTEMAaTUKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnionb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMU ITOKA3aTENSIMU [T IPpeoOpa30BaHusl BEIPAKECHUH.



YPaBHeHI/IH N HEPABCHCTBA

Pemats nuHeiiHble ypaBHEHUS C OJJHOM MepeMeHHOMN, MPUMEHSIS MIpaBHiia Mepexo/ia OT UCXOJHOTO
ypaBHEHUS K paBHOCHWJIBHOMY eMy. [IpoBepsTh, SBIsSETCS JIM YMCIIO KOPHEM YPaBHEHHS.

[TpumensTh rpadguveckre MEeTOAbI IPH PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate npuMepsl Hap YUCE, ABISIOMINXCS PEIICHUEM JMHEHHOTO YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C IBYMsI TIEPEMEHHBIMU; MOJIb3YACh
rpaduKoM, TPUBOJUTH IPUMEPHI PEIICHHS YPAaBHEHUSI.

Pemath cuctemsl IByX JIMHEHHBIX YPaBHEHHM C IBYMsI IEPEMEHHBIMU, B TOM uucie rpadpuyecku. CocTaBisiTh

U peuiaTh JMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHUH MO YCIOBHIO 3aa4H,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MMOJIYYE€HHBIH pe3yabTarT.

Koopaunartel u rpadpukn. @PyHKumuu

N300paxaTh Ha KOOPAMHATHOW NPSMON TOUKH, COOTBETCTBYIOIUE 3aJaHHBIM KOOPIHMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI; 3a MUCHIBATh YMCIOBBIC IIPOMEKYTKH Ha alNreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KO OpAMHATaM; CTPOUTH IpaUKH JTUHEHHBIX
¢ynkuuit. Crpouts rpadux Gynxmum y= | xI.

OnwuceIBaTh ¢ NOMOIIBIO (DYHKINN U3BECTHBIE 3aBUCMOCTH MEX/y BEIMYMHAMU: CKOPOCTh, BpEMH,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEILHOCTD, BpeMsl, 00BEM padOTHI.

HaxonuTh 3HaueHne GyHKLIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumats rpadudeckuii cnoco0 MpeACTaBICHUS U aHAIU3a WH(POPMAIIMK; W3BJICKATh U UHTEPIPETHPOBATH
nHpOpMAILHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBHCUMOCTEH.

8 KJIACC

Yuciaa v BLIYUCTIEHAS

[TpumeHsTh MOHATHE APUPMETUIECKOTO KBAJAPATHOTO KOPHS; HAXOAUTH KBaJpaTHbIE KOPHH, UCTIONB3Ys
IIpY HEOOXOAMMOCTHU KaJIbKYJISTOP; BBIOJIHATH Peo0pa30BaHusl BbIPaXXEHUM, cofepKalUX KBaIpaTHbIE
KOpHH, UCIIOJIb3ysl CBOMCTBA KOPHEM.

Hcrionb30BaTh 3amucy OOJBIIMX U MAITBIX YUCEI C IOMOIIBIO IECATHYHBIX Apobeit u crenenei uncna 10.

Aaredpanyeckue BbIpaKeHHs

[TpuMeHATh MOHATHE CTENIEHU C IIeNBIM IIOKa3aTeJIeM, BBITOJIHATH IPe0o0pa30BaHusl BEIPaXKEHHH,CoAepKaIIUX
CTETEHHU C LEJIbIM MTOKa3aTeJIEM.

BBITIOJTHATE TOKIECTBEHHBIE TPE0OPa30BaHMS PAIIMOHAIBHBIX BRIPAXKEHUH HA OCHOBE TIPABUII ICHCTBHUI
HaJl MHOTOWICHAMH U aJIreOpandecKuMu IpOOsMHU.

PackiiagpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEIH.

[TpumeHaTh MpeoOpa3oBaHusl BRIPAXKCHUN IS PEIICHUS Pa3IMUHBIX 3a7]a4 U3 MaTeMaTUKU, CMEKHBIX
MPEeIMETOB, U3 peaIbHON MPAKTHKH.

YpaBHeHHsI U HEPAaBEHCTBA

Pemiate uHeiHbIe, KBaIpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOSIIUECS K HUM, CHCTEMBI
JIBYX YpaBHEHHH C IByMsI IEpPEMEHHBIMU.

IIpoBOANTH IPOCTENIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM ypaBHEHU, B TOM YHCIIE C IPUMEHEHUEM
rpauuecKux npecTaBieHuil (yCTaHaBIUBaTh, UIMEET JIM ypaBHEHUE WM CHCTEMa ypaBHEHH pelIeHus,
€CJIM UMEET, TO CKOJIBKO, H IIp.).

[TepexoauTs OT cIOBECHOM (HOPMYTUPOBKH 3a7auu K €€ anredpanyecKoi MoJeNu C MOMOIIBIO COCTABICHHUS
YPaBHEHUS WIN CUCTEMBI yPaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3alauu



MOJy4YCHHBIN pe3yJbTart.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPaBHEHHs, OLICHKHU; PElIaTh JIMHEHHbIE HEPABEHCTBA C
OJIHOI MepeMEHHON U UX CUCTEMBI; aBaTh rpauuecKyro WLUTIOCTPALIMI0 MHOKECTBA PEILICHUI HEpAaBEHCTBA,
CUCTEMbl HEPABEHCTB.

DYyHKIUA

IToHumaTh U UCNONIB30BaTh (PYHKIMOHAIBHbIE MOHATUSA U S3bIK (TEPMUHBI, CHUMBOJINYECKHE 0003HAUCHMUS);
OIpeNIeNATh 3HaueHUe (PYHKIMHU 110 3HAUEHUIO apI'yMEHTa; OIPEeIIsATh CBOICTBA QYHKLMU 110 €€ rpaduKy.

Ctpoutb rpaduky 31eMeHTapHbIX GyHKIMN BUIa y = k/x , y = X%, y= X?, F\/X, y= IxI; onuceiBaTHCBOICTBA
YUCIOBONW (YHKIUH 110 €€ rpaduKy.

9 KJIACC

Yucaa 1 BBIYUCTIECHUA

CpaBHUBATh U yNOPSI0YMBATH PALIMOHAIBHBIE M HPPALMOHAIBHBIE YHUCIIA.

BeimonusaTe apupmeTnyeckue 1eiHCTBUS ¢ pallMOHAIBHBIMU YHCIAMHU, COUYETasi YCTHBIE U MMChbMEHHBIE
MIPUEMBI, BBITIOJIHATH BEIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMH.

HaxonuTts 3Ha4eHUs CTENEHEN ¢ LEeIbIMU I0Ka3aTeIIMU U KOPHEH; BBIYUCIIATh 3HAUYCHUS YHUCIOBBIX
BBIPAKCHUM.

OKpyrysiTh AEHCTBUTENBHBIE YMCIIA, BBIIOJIHATH NMPUKUAKY PE3YJbTaTa BBIYMCICHUH, OLEHKY YHMCIOBBIX

BBIPAKCHUM.

YpaBHeHHS U HEepPaBEHCTBA

Pematp nuHeiiHbIE U KBalpaTHBIE YPaBHEHMSI, ypaBHEHHUS, CBOASIINECS K HUM, IpOCcTeine qpoOHO-
palrOHAIbHBIE YPABHEHUS.

Pemate cucTteMsl IByX JTMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHUI, B
KOTOPBIX OJTHO YPAaBHEHHE HE SABJISIETCS JIMHEHHBIM.

Pemrate TeKCTOBBIE 3a7aun anreOpanvdeckuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WIIH CHCTEMBI
JBYX YPaBHEHHUN C JBYMs IIEPEMEHHBIMHU.

IIpoBoNTE IpoOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHNUEM
rpau4ecKux NpecTaBiIeHui (yCTaHABIUBATh, UIMEET JIM YPaBHEHUE WM CUCTEMA YPAaBHEHWH pelIeHus,
€CJIM UMEET, TO CKOJIBKO, | TIp.).

Pemiate nnHeiHbIE HEpaBEHCTBA, KBalpaTHbIE HEPABEHCTBA; N300pakaTh PEIIEHNE HEPABEHCTB Ha
YHCIIOBOU MPSIMOM, 3aIIMCHIBAaTh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemats cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIINE KBAIPATHOE HEPABEHCTBO;
n300pakaTh PELIEHHE CHUCTEMbl HEPAaBEHCTB HA YUCJIOBOW MPSIMOM, 3alUCBIBATh PEIICHHE C IOMOIIbIO
CHUMBOJIOB.

Hcnons30BaTh HCPABCHCTBA IIPpU PCIICHUHN PA3JIUYHBIX 3a/1a4.

DOyHKIUH

Pacrnio3HaBaTh GyHKIMHM U3y4eHHBIX BUIOB. [loKa3pIBaTh CXEMAaTHUECKU PACIIONOKEHNE HAa KOOPIUHATHON
IJIOCKOCTH TpaduKoB

¢byukumii Buga:y =kx,y=kx+b,y =k/x,y=ax>+bx+cc,y=x3, y:\/x, y = | x | B 3aBUCHMOCTH OT3HAYCHUI
KO3 PHUIIMEHTOB;ONHUCHIBATH CBOWCTBA (PYHKIIUH.

Ctpoutb 1 n300pakaTh CXeMaTHUYECKU IpauKu KBaJPaTHUHBIX

(G yHKIIMM, OMMCHIBATh CBOWCTBA KBAIPATUUHBIX (YHKIIUH 110 UX rpaduKaM.

Pacnio3naBath KkBaspaTuyHyro (pyHKIUIO 110 popMyIsie, TPUBOAUTH IPUMEPHI KBAIPATHUHBIX (DYHKIHA U3



peanbHOM KU3HU, GUBUKH, TEOMETPUH.

ApudmMeTrnyecKasi M reOMeTpPHUYECKasi IPOrpeccuu

Pacrio3znaBath apuMeTHYecKyto U TeOMETPUUECKYIO TPOTrPECCUU TIPU PA3HBIX CIIOCO0aX 3aJaHusl.

BbINOIHATE BBIYUCIIEHUS C UCIIOJIb30BaHKUEM (HOpMYIT N-To uieHa apupMeTHIECKOW U TeOMETPUYECKOM
MIPOrPEeCCUid, CyMMBI MIEPBBIX N YICHOB.

N306pakath 4ieHBI TOCIIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.

Pemmatsb 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MTOCIIEIOBATEILHOCTSAMHU, B TOM YUCIIE 33]]a4U U3 PEAbHOMKU3HU
(c UCTIONBb30BaHUEM KAJIbKYIATOPA, HU(MPOBBIX TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne HaumenoBanmue pazaesioB n | KoanuecrBo yacos Jara Buasl nesreasnocTn Buapl, gpopmsbl DJIeKTPOHHBIE

n/ TeM NPOrpamMMel H3yJeHus KOHTPOJISA (uudposrie)

o BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHe 06pasoBaTelbHbIe

padoTbl padoThbl pecypcsl

Pasgen 1. Uncaa v Beluyucjenus. Panuonajibibie Yucia.

1.1. | IlonsaTue panuoHaIbLHOIO 1 0 0 01.09.2022 | CucreMarn3upoBath U 000raIaTh 3HaHUs 00 0OBIKHOBEHHBIX U AECSATUYHBIX IPOOSX; Vernstit onpoc; | http://school-
qucia collection.edu.ru/

1.2. | Apudmeruyeckue neiictus | 3 0 0 08.09.2022 | ITpuMeHATH pa3HOOOpa3HbIE CIIOCOOB! ¥ MPUEMBI BBIYMCIICHNS 3HAYCHHUH IPOOHBIX BBIPAXKCHMIA, TTucsMeHHBIH http://school-

C pallMOHAIbHBIMU YU CIAMU. coziepKalnX OOBIKHOBEHHBIC U IECATHYHBIC IPOOH : 3aMEHAT NPH HEOOX OJMMOCTH ACCATUUHYIO APO0h KOHTPOJIb; collection.edu.ru/
0OBIKHOBEHHOH U OOBIKHOBEHHYIO JIECATUYHOM, IPUBOJUTH BhIpaXkeHne K Gpopme, Hanbosee ynoOHOi
JUIsL BETYUCIICHUH, TIpeo6pa3oBBIBATE APOOHEIC BRIPAXKECHUS HA YMHOXKSHHE U JIeJICHHE TeCATUIHBIX
npobeit k IeHCTBUAM ¢ LeIbIMU YUCIaMHU;

1.3. | CpaBHeHue, 3 1 0 12.09.2022 | CpaBHHBATh U YHOPSI0YUBATH APOOH, PeoOPa30BbIBAs IPH HEOOXOAUMOCTH AECATUYHbIE IPOOH B KourponbHas http://school-
YIOpPsI0YMBAHNUE OOBIKHOBEHHbIE, 0OBIKHOBEHHBIE B I€CATHYHBIC, B YaCTHOCTH B OECKOHEUHYIO IECATHYHYIO ApO0b; pabora; collection.edu.ru/
PALHOHAIBHBIX YHCEIL.

1.4, | CreneHs c HaTypaIbHBIM 2 1 0 21.09.2022 | IIpuBOAUTH YUCIOBBIE U OYKBEHHBIE IIPHMEPHI CTEIICHU ¢ HATypaJIbHBIM ITOKa3aTesieM, 00bsCHSA TecrupoBanue; http://school-
1oKa3aTesIeM. 3HAYEHHs] OCHOBAHHMS CTEIIEHH U IOKA3aTeJIs CTENEHH, HAXOAUTh 3HAYEHHS CTeNeHe Buia an (a — collection.edu.ru/

11000€ palMoHaIBHOE YHCII0, N — HAaTypalbHOE YHCIIO);

1.5. | Pemenue oCHOBHBIX 3a1a4 Ha | 5 0 0 03.10.2022 | Pemarhs NpakTHKO-OPHEHTHPOBAHHbIC 3a1a41 HA APOOH, POLEHTBI, IIPSIMYIO H 00OpaTHYIO CaMoolLeHKa ¢ http://school-
JpOOH, TIPOLIEHTHI U3 MPOHOPLMOHAIBHOCTH, HPOTIOPLINH; ucnonb3oBanueM | collection.edu.ru/
peanbHOM MPaKTHKH. «O1eH04HOr0

IHCTaY;

1.6. | IIpusnaku neaumoctH, 3 0 0 10.10.2022 | IIpumeHATH NPU3HAKU ACTUMOCTH, Pa3JI0KEHHS HA MHOKHTEJIN HATYPAJIbHBIX YHCEIT; TIpakTHyeckas http://school-
PasIoKEHHS HA MHOKHUTEIN pabora; collection.edu.ru/
HATYPaJbHBIX YUCEIL.

1.7. | PeanbHble 3aBUCHMOCTH. 4 0 0 17.10.2022 | IIpuBoauTh, pa30UpaTh, OLECHUBATD PA3INUHbIC PEIICHHS, 3alIUCH PEIICHHH TEKCTOBBIX 3a/1a4; IMpakruaeckas http://school-

pabora; collection.edu.ru/

1.8. | Ilpsamas u oOpaTHas 4 1 0 26.10.2022 | Pacno3HaBaTh U 0OBACHATD, ONUPASACH HA ONPEIEIEHHU, IPIMO NIPOIOPIMOHANILHBIE U 00PaTHO KourposnbHas http://school-
MPONOPIUOHATEHOCTH MPONOPIUOHATBHBIC 3aBUCHMOCTH MKy BeTHYHHAMU; IIPUBOAUTH IIPUMEPEI 9THX 3aBHCHMOCTEil 13 paboTa; collection.edu.ru/

peanbHOro MUpa, U3 IPYrHX y4eOHbIX IPEIMETOB;

Hroro no pazaeny 25

Paznen 2. Anre6panyeckne BbIpasKeHHsI.

2.1. | BykBeHHBIC BBIPaXKCHHS. 1 0 0 07.11.2022 | Onazets anreGpanyecKoil TEPMUHOIOTUEH H CHMBOJIMKOM, MPUMEHSTH €€ B IPOLECCEe OCBOCHUS IMuceMeHHBIH http://school-

y4eOHOro MaTepuana; KOHTPOJIb; collection.edu.ru/

2.2. | IlepemenHble. 1 0 0 09.11.2022 | OBnazerh anre6panyecKoil TEPMUHOIOTUEH H CHMBOJIMKOM, IPUMEHATH €€ B IIPOLIECCE OCBOSHUS Vernstii onpoc; | http://school-

y4eOHOro Matepuana; collection.edu.ru/

2.3. | JomycTumble 3HAYCHUS 1 0 0 10.11.2022 | Haxoauts 3HaueHHs OYKBEHHBIX BBIPAXKEHHH ITPU 3aJaHHBIX 3HAUYCHHSAX OYKB; BBITIOJNHSATH BEIYMCICHUS Vernsiii onpoc; | http://school-

TIEPCMECHHBIX.

o popmynam;

collection.edu.ru/
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2.4. | ®opmyisl. 2 0 16.11.2022 | HaxoauTs 3Ha4eHHs OYKBEHHBIX BBIPAXKCHHUHN [IPU 3aJaHHBIX 3HAUYCHUSX OYKB; BBIIIOIHSITH BEIYHCICHUS TIuceMeHHbII http://school-

o Gopmyiam; KOHTPOJIb; collection.edu.ru/

2.5. | TlpeobpazoBanue OyKBeHHBIX | 4 1 28.11.2022 | BoInosHsTH Ipeobpa3oBaHus LEIOr0 BEIPaKEHUS] B MHOTOWICH [TPUBEICHUEM MOI00HBIX ClIaraeMblX, [MucemeHHbIH http://school-
BBIP@XEHNUI, PACKPBITHE PACKPBITHEM CKOOOK; KOHTPOJIB; collection.edu.ru/
CKOOOK H IPUBEICHHE
MOJJOOHBIX CIIaraeMBbIX.

2.6. | CoiicTBa cTenenu ¢ 3 1 05.12.2022 | HaxoauTb 3Ha4eHUS OyKBEHHBIX BBIPA)XXCHHUHU IIPH 3aJaHHBIX 3HAYCHHAX OYKB; BBIIOIHSATH BBIYHCICHUS Konrponbnas http://school-
HaTypaJIbHbIM [IOKA3aTeIeM. o Gopmynam; pabora; collection.edu.ru/

2.7. | MHOrO4JICHBI. 2 0 08.12.2022 | BbInosHsTH peobpa3oBaHust LEIOr0 BEIPaKEHUS] B MHOTOWICH [TPUBEICHHEM MOM00HBIX ClIaraeMblX, ITrcbMeHHBIIH http://school -

pacKpbITHEM CKOOOK; KOHTPOJIb; collection.edu.ru/

2.8. | CnoxeHue, BIYMTAHHE, 5 1 21.12.2022 | BbINOIHATH yMHOXXE€HUE OJHOYJICHA HA MHOTOWICH U MHOTOYJICHA HA MHOTO4JICH, IIPUMEHSTH (hOPMYyJIbI ITucemennbIi http://school-
YMHOXEHHE MHOTO4JICHOB. KBaJIpaTa CyMMBI M KBaJpara Pa3sHOCTH; KOHTPOJIb; collection.edu.ru/

2.9. | ®opmyibl COKpALIEHHOT O 3 0 28.12.2022 | OcymecTBasTh pa3iokeHUe MHOIO4JIEHOB Ha MHOXKUTEIM ITyTEM BEIHECEHHUS 32 CKOOKHM 00111ero TectupoBanue; http://school-
YMHOXKEHHS. MHOKHTEJIS, IPUMEHEHHUs! HOPMyYIIbl Pa3HOCTH KBaAPaTOB, (HOPMYJI COKPAIEHHOIO YMHOKEHUS; collection.edu.ru/

2.10. | PaznoxeHHe MHOTOYJICHOB 5 1 16.01.2023 | IIpumeHATH Ipeobpa3oBaHUE MHOTOWICHOB [T PEIICHUS Pa3TMYHBIX 3a1a4 U3 MATEMAaTHKH, CMEXKHBIX KontponpHas http://school-

Ha MHOXHUTEIHN MPEeIMETOB, U3 PEabHOI NPAKTUKH; pabora; collection.edu.ru/

HWroro no pazaeny 27

Paznen 3.YpaBHeHHUsl U HEPABEHCTBA.

3.1. | VpaBHeHue, npaBuia 2 0 19.01.2023 | Peruars InHEHOE ypaBHEHUE C OJHOI IIEPEMEHHOI, IPUMEHSIS IIPABIJIa IEPEX0/ia OT HCXOHOr0 TIucpMeHHBIN http://school-
npeoOpa3oBaHus ypaBHEHUSI, ypaBHEHHs K PABHOCHIBHOMY eMy GoJiee IpoCcTOro BUa; KOHTPOJIb; collection.edu.ru/
PABHOCHIEHOCTD YPaBHCHHIL.

3.2. | Jluneitnoe ypaBHEHHE C 2 0 25.01.2023 | Pemrats inHEHHOE ypaBHEHUE C OHOI EPEMEHHOMN, IPUMEHSISI TIPaBHIIa EPEX0/ia OT HCXOJHOTO IIncemeHHbIN http://school-
OJIHOM MIepEMEHHOH, YpaBHEHHs K PABHOCHIBHOMY eMy GoJiee IIpOCTOro BUa; KOHTPOJIb; collection.edu.ru/
pelIeHne IMHeHHBIX
YpaBHEHUH.

3.3. | Pemenue 3aga4 c momoupio | 5 0 13.02.2023 | CocraBisiTh H pelIaTh ypaBHEHHUE MM CUCTEMY YPaBHEHHH [0 YCIOBHIO 3aja4H, HHTEPIPETHPOBATH B TecrupoBanue; | IIpe3enTarus
ypaBHEHHIA. COOTBETCTBHH C KOHTEKCTOM 33/1a4H IOJyICHHBIN Pe3yIbTaT;

3.4. | JluneiiHoe ypaBHEHHE C 2 1 16.02.2023 | IToa6GupaTh NpUMEpHI Hap YKCEI, SBISIOMNXCS PEIICHHEM JTMHEHHOr0 ypaBHEHHUS C IBYMS KourponbHas Mpe3eHTALHsS
JIBYMsI IEPEMEHHBIMH H €T0 TIepeMEHHBIMH; paboTa;
rpaduk.

3.5. | Cucrema AByX JIMHEHHBIX 4 0 15.03.2023 | HaxoauTh pelieHre CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUI C IBYMS IIEPEMEHHBIMU; TIucpMeHHBIN http://school-
YpaBHEHHIA C IBYMsI KOHTPOJIb; collection.edu.ru/
MEPEeMCHHEIMH.

3.6. | Pemenue cucrem ypaBHeHHi | 5 0 03.04.2023 | CocraBisTh U peliaTh ypaBHEHHE HIIM CUCTEMY YPaBHEHHI 110 YCIOBHIO 33/1a4H, HHTEPIPETUPOBATH B TTucbMeHHBIN http://school-
CII0COOOM IOJICTAHOBKH 1 COOTBETCTBHH C KOHTEKCTOM 3a/1a4H IOJyISHHBI Pe3yIbTaT; KOHTPOJIB; collection.edu.ru/
C1ocoOOM CIOKEHHs

Hroro no pazaeny: 20

Paznen 4. Koopaunatel u rpadpuxu. ®yHKuuu.

4.1. | KoopanHaTta TOUYKH HA 1 0 05.04.2023 | M306paxaTh Ha KOOPIAMHATHON MPSMO# TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIHHATAM, Y4l [IpakTnueckas http://school-
TIPSIMOH. OTPE3KH, HHTEPBAJIbI; 3aMUCHIBATH HX HA AIreOpanvIeckoM S3bIKE; pabora; collection.edu.ru/
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4.2. | Yucnosie IpOMEKYTKH. 2 0 10.04.2023 | U300paxaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOLINE 33 JaHHBIM KOOPAUHATAM, JIy4l TIpakruyeckas http://school-
OTPE3KH, HHTEPBAJIbI; 3aMIUCHIBATH HX HA AIreOpanvIeckoM SI3bIKE; pabora; collection.edu.ru/

4.3. | Paccrosinue MeXy IBYMsI 2 0 13.04.2023 | M306paskarh Ha KOOPAMHATHOM MPSIMO TOUYKH, COOTBETCTBYIOIINE 3a1aHHBIM KOOPIMHATAM, JIy4H TTuceMeHHbII http://school -
TOYKAMH KOOPJHHATHOM OTPE3KHU, HHTEPBAJIbl; 3alMCHIBATH HX Ha aIreOpandyeckoM s3bIKe; KOHTPOJIB; collection.edu.ru/
IpSIMOIA.

4.4. | IlpsmoyronbHas cucremMa 2 0 19.04.2023 | Orme4aTh B KOOPIAMHATHOM MIIOCKOCTH TOYKH MO 331aHHBIM KOOPAUHATAM; CTPOUTH rpadyuku IIpakTiyeckas http://school-
KOOPAMHAT Ha IIOCKOCTH. HECIIOXKHBIX 3aBUCHMOCTEi1, 3aJaHHBIX (HOPMyIaMH, B TOM YHCIIC C HOMOLIBIO HU(POBBIX 1abopaTopHir; pabota; collection.edu.ru/

4.5. | Ilpumepsl rpadgukos, 4 0 27.04.2023 | IIpuMeHATH, U3y4aTh IPEUMYIIECTBA, HHTEPIPETHPOBATH I'paduiyecKuii criocod NpecTaBIeHuUs i VYerueiii onpoc; | http://school-
3a/1aHHBIX popMyIia MH. aHaJlu3a pa3HOOOPa3HOM KU3HEHHON HH(OpMALINY; collection.edu.ru/

4.6. | Yrenue rpauKoB peanbHbIX | 2 0 04.05.2023 | OcBauBaTh NOHATHE (YHKINH, OBIAJEBATh ()YHKIIMOHATIEHOW TEPMUHOIOTHEH; Vernsiit onpoc; | http://school-
3aBHCHMOCTCH. collection.edu.ru/

4.7. | Iousrue GyHKIUH. 1 0 08.05.2023 | OcBauBath noHsATHE (YHKIMH, OBJIaeBaTh ) yHKIIMOHAIBLHOH TEPMUHOJIOTHEH; TTuceMeHHbIH http://school-

KOHTPOJIb; collection.edu.ru/

4.8. | I'paduk pyHkunm. 1 0 10.05.2023 | OcBauBath MoHATHE QYHKIUH, OBJIACBATh ) YHKIMOHAIBHON TEPMUHOIOTHE; TectupoBanue; http://school-

collection.edu.ru/

4.9. | CeoiictBa GyHKIHIA. 2 0 15.05.2023 | OcBauatb noHATHE GyHKLUHU, OBIAAEBATh (YHKIIMOHAIBHON TEPMUHOIOIHE; TIucpMeHHBIN http://school-

KOHTPOJIb; collection.edu.ru/

4.10. | JIuneiinas GpyHKIMs. 2 0 18.05.2023 | Pacmo3naBats auHeitHy0 QyHKIHI0 Y = KX + b, onnceBaTh €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAUCHHI TTucsMeHHBIH http://school-

koad¢urmentos K u b; KOHTPOJIB; collection.edu.ru/

4.11. | Tlocrpoenue rpapuxa 2 0 24.05.2023 | Crpowurts rpaduku nuneitHoi Gpynkuuu, pynkuuny = | x I TIpakruyeckas http://school-
JTMHEHHOMN () YHKIHH. pabora; collection.edu.ru/

4.12. | T'papux pyskumny = 1 x | 3 1 29.05.2023 | Crpowuts rpaduky JuHeiHONH GyHKuny, GyHkunu y = 1 x I; KontponbsHast http://school-

pabora; collection.edu.ru/

HWroro no pazaeiny: 24

Paznen 5.11oBTopenue u 06o6menne.

5.1. | IloBTOpEHHE OCHOBHBIX 6 1 30.05.2023 | Bb1OupaTh, IPUMEHSTH OLIEHUBATD CIIOCOOBI CPABHEHHMS YU CEII, BBIYMCICHUI, TpeoOpa3oBaHuit KonrponbHas http://school-
HOHATHII 1 METOI0B Kypca 7 BBIPaXKCHUM, PEIICHUS ypaBHEHMIA; pabora; collection.edu.ru/
Kj1acca, 00001eHne 3HAHNI

Hroro no pasaeiny: 6

OBIIEE KOJIMYECTBO YACOB 102 10

11O ITPOI'PAMME
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8 KJIACC

Ne HanmeHoBaHHe pa3/iesioB U TeM HPOrpaMMbI KoanyectBo yacoB Jara Buapl aesiTeIbHOCTH Buapl, DJIeKTPOHHBIE
n/n H3y4YeHHust hopmbr (mdpossbie)
BCEro | KOHTPOJbHbIE NMPAKTHYECKHE KOHTPOJISI 06pa3OBaTeﬂbele
padoThI paboThI pecypcbl
Pazgen 1. Unciaa u Beruuciaennsi. Kajaparubie KopHu
1.1. | KBajgpaTHblil KOPeHb U3 YHCIA. 2 gggggg DopMyITHpOBaTh ONpEeTICHNe KBaAPAaTHOrO KOPHS M3 4HCNA, apH(pMETHYECKOro Yerusrit Egﬁe/({tsl%:o:(:[”u /
KBaJIPaTHOTO KOPHL.; ompoc;
[IpuMeHsTh onepanuio N3BIEUEHUS KBAIPAaTHOIO KOPHS U3 YUCIIA, UCIIONb3Ys TTncemeHHBIH
IPU HEOOXOJUMOCTH KaJbKyIATOP.; KOHTPOIIb;
1.2. | TonsTHe 00 UPPALMOHAIBLHOM HHCIIE. 2 2;8853 @DopMyIMpPOBATh ONpPE/IENeHHe KBAIPATHOTO KOPHS U3 YHCIa, apu(METHIECKOro T — http://school-
.09. KBaJPaTHOrO KOPHS.; onpoc: collection.edu.ru/
anMeHﬂTB OICpanyio U3BJICYCHHU KBaAPATHOI'O KOPHS U3 YHCIIa, UCITOIb3Ys TIncEMEeHHBIH
IPHU HEOOXOAMMOCTH KaJIbKYIATOP. ; KOHTpOIIB;
OleHHBaTh KBAJPATHBIE KOPHH LEIBIMU YHCIAMH U AECATHIHBIMH JPOOSMH. ;
1.3. | JlecaTuyHble NPUONIKEHHST UPPALHOHAIBHBIX YHCEIL. 1 13.0922 OleHNBaTh KBaJPATHBIC KOPHH LEIBIMU YHCIAMH U JICCATUYHBIMU APOOSIMHU. ; Yerusrit http://s.ChOOI-
onpoc: collection.edu.ru/
ITucemenHBIH
KOHTPOJIB;
1.4. | JleficTBUTeNbHBIC YHCIA. 2 138835 CpaBHHBaTh H YIOpPSI0YHBATH paHP[OHaJIbHI:Ee U HppalMOHAIIbHBIC YHCIIa, Y cTHBII Ez)tlﬁ)é/étsi%:?:éil.ru /
3aIMCaHHbIE C IIOMOILBIO KBAPAaTHBIX KOPHEH.; oIpoc;
IIucemeHHBIH
KOHTPOJIb;
1.5. | CpaBHeHHE JCHCTBUTEIIBHBIX YUCEIL. 1 2009.22 CpaBHHMBaTh M YNOPSAOYMBATH PAIMOHAIBHBIC ¥ MPPALOHATBHbIC YHCIIA, Yerusrit http://S.ChOOI-
3aIIMCAHHbIE C MTOMOIIBIO KBaPATHBIX KOPHEIi.; orpoc; collection.edu.ru/
ITncemeHHsBIH
KOHTPOJIb,
1.6. | Apudmernueckuii KBajpaTHbIl KOPEHb. 2 géggg OueHuBaTh KBAaJAPATHbIE KOPHU LEIbIMH YUCIAMU U JECATHYHBIMH IPOOSIMH. ; VYerusrit Eglﬁ)e/é:l%mogél”u /
orpoc;
ITucemeHHBIIH
KOHTPOJIb;
1.7. | VpaBuenue Buja X? =a. 1 27.09.22 WcenenoBats ypaBHeHHE X2 = a, HAXO/UTH TOYHBIE M IPUOIMKEHHBIC KOPHU pUa | Y CTHBIH http://S.ChOOI-
>0 onpoc: collection.edu.ru/
ITncemenHsIi
KOHTpOJIb;
1.8. | CgoiicTBa apudMeTHICCKHX KBAJPATHBIX KOPHEIl. 1 28.09.22 Jloka3bIBaTh CBOIMCTBA apu()METHIECKUX KBAPATHBIX KOPHEH; IPUMEHATD UX Yerubrit http:// S_Choo"
JUIS TIPe0Opa30BaHUs BEIPAXKCHHIA. ; ompoc; collection.edu.ru/
IIucemeHHBIH
KOHTPOJIb;
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1.9. | IIpeoGpa3oBaHue YHCIOBBIX BHIPAKECHUM, CONEPKALINX 3 05.10.22 BeInonHATs peodpa3oBaHus BEIPaXKEHHH, COJEPIKAIIMX KBaIPAaTHbIC KOPHH. VerHsrit llection.edu.ru/

KBaJIpaTHbIC KOPHU - BbIpaxaTh nepeMeHHbIE U3 FEOMETPHYECKUX U QH3HMUECKHX (HOpMyIL.; onpoc; collection.edu.ru
TTucemeHHBIH
KOHTPOJIb;

Hroro no pazzaeny 15

Paszgen 2. Uncia u Bbruuciaenusi. CreneHs ¢ meJbIM I0Ka3aTeIeM

2.1. | CreneHb C UEJBIM TOKa3aTEIEM. 1 10.10.22 DOpMy.IHPOBATH ONpE/IENeHHe CTENEHN C LENbIM 10Ka3aTeNeM. ; Yerublit http://school-

onpoc; collection.edu.ru/
>

ITucemeHHBIIH

KOHTPOIIb;

2.2. | Craunaprhas 3amucb uncia. 1 111022 IpencraBnaTs 3anuch OGONBIIMX M MaJbIX YMCEN B CTAHIAPTHOM BHUJE.; Yerupii http:// S_ChOOI'

onpoc; collection.edu.ru/
5

ITucemeHHBIH

KOHTPOIIb;

2.3. | Pa3mepsl 00BEKTOB OKpYKaIOIIEro MUpa (0T 1 1210.22 CpaBHHMBaTh YMCNIA U BEIMYHMHBI, 3aMHCAHHBIC C HCMONb30BaHueM crerneHn 10.; VerHpit httﬁ://ts_‘:hoo(;' /
3JIEMEHTapHBIX YaCTHI] 10 KOCMUYECKHX 0OBEKTOB), orpoc; coflection.edu.ru
JUINTENBHOCTD MPOLECCOB B OKPY/KAIOIIEM MHpE. TuceMeHHbIH

KOHTPOJIb;

2.4. | CpoiicTBa CTENEHHU C LEIIbIM T10Ka3aTeNeEM 4 ;Ziggg DopMyInHpoBaTh, 3aMMChIBATH B CUMBOJIMYECKOH (hOpME U MILTIOCTPUPOBATH IuceMeHHbIH

- HpHUMEPaMH CBOMCTBA CTENEHUC LIEJIbIM MOKa3aTeNeM. ; KOHTPOJIb;
IIpuMeHsTh CBOICTBA CTENEHM JUIS MPeoOpa3oBaHUSBBIPAKECHUH, COAEPKAIINX Kontponpnas
CTEIEHH C LIEJIBIM TI0Ka3aTeNeM. ; padora;
BeInonuATe N€HCTBYS ¢ YMCIIAMM, 3AIIMCAHHBIMH B CTAHJIAPTHOM BUJIE
(YMHOXEHUE, JIe]IeHUE, BO3BE/ICHHE B CTENEHb);

Hroro no pazaeny 7

Pazaen 3. Auredpanyeckue BhIpazenusi. KBaapaTnblii Tpéxwien

3.1. | Ksazmparslif TpExiIeH. 2 . PacriosHaBaTh KBaJpaTHBbIii TPEXUIIEH, YCTAHABIMBATE BOSMOXKHOCTb €TI0 YeTHbIH http://school-

26.10.22 collection.edu.ru/
pasIOKEHUs: Ha MHOXKHUTEIIH. ; oIrpoc;
ITncemeHHBIH
KOHTPOIIb;
3.2. | PasnoxeHne KBaapaTHOro TPEXUIEHA HA MHOKHTEIN 3 8;%53 PacknazpiBaTh Ha MHOXKHTENIM KBaJPATHBINA TPEXUWIEH C HEOTPHUIATEIbHBIM Ycerublit httlfl)://ts_ChOO(Ij' /
Ll collection.eau.ru
JIMCKPHMUHAHTOM; ompoc;
IIucemeHHBIIH
KOHTPOJIb;
KonTponbHas
pabora;

Hroro mo pazaemy 5

Pa3znen 4. Anredpanueckue BbIpazkeHusi. AjreGpanyeckast 1podb

4.1. | AnreGpanueckasi 1po0b. 2 14.11.22 3anmchiBaTh anreOpandeckue BHIPAXKEHUSL.; VYerubrit http:/ S_ChOOI'

15.11.22 opoc; collection.edu.ru/
5
TIncemeHHBIH

KOHTPOJIb,
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4.2. | JlomyctnMble 3HAYCHNS NIEPEMEHHEIX, BXOSMNX B 1 Haxomuts 00nacTe onpeseneHus palyoOHaIbHOIO BBIPAKEHUS. ; VYerusriit lect duru
anreOpanvecKue BbIPAKEHHS. BBIIONHAT YUCIIOBBIE OJICTAHOBKH W BHIYMCIISTH 3HAYCHHE APOOH, B TOM YHCIE | OMpoC; collection.edu.ru
C TIOMOIIIBIO KaJIBKYIISATOPA. ; TTucemeHHBIH
KOHTPOJIb;
4.3. | OcnoBHoe cBOHCTBO anredpanyeckoil 1podu. 2 21.11.22 DOpMyTHPOBATH OCHOBHOE CBOMCTBO anreGpandecKoi Ipobu 1 MPUMEHSATE €ro VeTHbri http://school -
22.11.22 o collection.edu.ru/
JUIs Ipeobpa3oBaHust Ipodeid. ; orpoc;
IIucemeHHBIH
KOHTPOJIb;
4.4. | Cokparmenne npodeit. 3 23.11.22 BrImonsATh AeicTBHS ¢ anreOpandeckuMu JpoOsSMH. ; Yerublit http:// S_ChOOI'
29.11.22 onpoc: collection.edu.ru/
s
ITucemeHHBIH
KOHTPOJIb;
4.5. | Cnoxenue, BBIUUTAHUE, YMHOXKECHHE U JIETICHHE 3 30.11.22 BrinmonHaTs feficTBUS ¢ anrebpandecKuMu APoOSMH. ; VerHbIit http://s_chool-
" 06.12..22 collection.edu.ru/
anredpandecKux Apoodeit. orpoc;
ITucemeHHBIIH
KOHTPOJIb;
4.6. | IlpeoGpasoBanue BbIpaxeHHi, COAEPKALMX 4 07.12.22 T[IpHUMEHATH IPeobPa3OBAHNS BBIPAKCHHUIA JUTs PEIICHHS 3a/1a. ; Verhbiit http://school -
peobp P P 141222 P peodp P P llection.edu.ru/
anredpanmeckue ApooH. o Bripaxath nepeMenHble 13 GopMys (GU3MIECKUX F€OMETPUYECKHX, orpoc; cotiection.edu.ru
OIMCHIBAIONINX OBITOBBIC CHUTYAIHUH).; TTucemeHHBIH
KOHTPOJIb;
HNroro no pazneny 15
Pasnen 5. Ypasnenus u nHepapencrsa. KBaaparusie ypaBHeHust
5.1. | Ksagparoe ypaBHeHue. 1 19.12.22 PacrosHaBaTh KBaJIPaTHBIE YPABHEHHSL; VerHBIi http://school-
onpoc; collection.edu.ru/
ITucemeHHBIIH
KOHTPOJIb;
5.2. | Henonnoe kBagpaTHOE ypaBHEHHE. 2 gggg 3anuckiBath OPMYITy KOpHEH KBAJPATHOrO ypaBHEHHs; PEIaTh KBA/[PATHBIE ML httIFI):/ /tS'ChOO(Ij- ;
2. collection.edu.ru
YpaBHEHHs — IOJIHbIC M HETIOHEIE. orpoc;
IIpoBoauTs mpocTeiinue HUcciieoBaHNs KBAJAPaTHBIX YpPaBHEHHMI.; IIucemeHHBIH
KOHTPOJIb;
5.3. | ®opmyna KOpHE#i KBaJpaTHOrO ypaBHECHHMSL. 3 26.12.22 Pemrarb ypaBHEHHS, CBOISILIMECS K KBaJPATHBIM, C MOMOIIBIO Mpeodpa3oBaHuii U | YCTHBI http:/ S_ChOOI'
28.12.22 . . collection.edu.ru/
3aMCHOMN NEPEeMEHHO. ; ompoc;
ITucemenHBIH
KOHTPOJIb;
5.4. | Teopema Buera. 2 09.01.23 ®opMynHpoBaTh TeopeMy BueTa, a Takke 06paTHyIO TEOPEMY, TPHMEHAT 3TH VeTHbri http://school-
10.01.23 collection.edu.ru/
TEOpeM ISl PELICHHUs 3a/1a4.; orpoc;
IIucemeHHBIH
KOHTPOJIb;
5.5. | Pemenne ypaBHennii, CBOASUMXCS K KBaJPaTHBIM. 2 11.01.23 Pemmars ypaBHeHus, CBOAAIIMECS K KBAJPaTHBIM, C OMOIIBIO NpeoOpa3oBaHuili 1 | YCTHBIA http:// S_ChOOI'
16.01.23 . . collection.edu.ru/
3aMEHON NEPEeMEHHOI. ; oIpoc;
HaGutonaTh M aHaJIM3MPOBATh CBSA3b MEKIY KOPHSAMH U KO3 (PULHECHTaMI TTncemeHHbII

KBaJpaTHOIr0 YpaBHEHUA.,

KOHTPOJIb,
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5.6. | Ipocrefimme 1poOHO-palMOHATIBHbIE YPABHEHHS. 3 b3.01.23 HaGmoaaTh 1 aHaIM3UPOBATh CBA3b MEXK/Iy KOPHAMH U KOO UIIEHTaMH Verubrii llection.edu.n
o KBaJIPaTHOTO YPaBHEHHUSL.; ornpoc; collection.edu.ru
TTucemeHHBIH
KOHTPOJIB;

5.7. | Peuenne TEKCTOBBIX 33184 € TIOMONIBIO KBAAPATHBIX 2 gggigg Peats TEKCTOBBIE 331a4K aNreOpandeckuM CrocoOOM: MEPeXOauTh OT Ycerubrit httﬁ:/ I S_ChOO(lj— /

YPaBHCHHH o CIIOBECHO# (hOPMYIHPOBKM YCIIOBUS 331a41 K aireOpandecKoil MOJeNH ImyTéM orpoc; collection.edu.ru
COCTABJICHUSI YPABHEHHUS; PelIaTh COCTABICHHOE YPaBHEHHE; HHTEPIIPETUPOBATH TTuceMeHHbII
pe3ynbTart.; KOHTPOJIB;
3HAKOMHTBCS C UCTOPHEH pa3BUTHUs aJreOpbl;

Hroro no paszeny: 15

Pa3pes 6. YpaBHenusi u HepaBeHcTBa. CHCTeMbl ypaBHeHUH

6.1. | Jluneiinoe ypaBHeHHE C ByMS TIEPEMEHHBIMH, €I0 2 gggigg Pacrio3HaBaTh JUHEIHHbIC YPaBHEHHS C JABYMSI TIEPEMEHHBIMH. ; Y CTHBIH htt|F|):// S_Chooclj' /
rpad¥K, NpUMephl PELICHUs yPABHEHUI B LEIBIX YHCIAX. o onpoc; collection.edu.ru

TTucemeHHBIH
KOHTPOJIB;

6.2. | Pemenne cucrem JBYX JTMHEHHBIX YPaBHEHHH C ABYMsI 3 8%8222 Pemrars cuctembl IByX JHHEWHBIX YpaBHEHHH C IBYMsS I€pPEMEHHBIMU VeTHbrit httIT:// S_Choocli' /

[EPEMEHHBIMM. o TIOJICTAHOBKOH U CIIOEHHEM. ; ompoc; collection.edu.ru
ITucemeHHBIIH
KOHTPOJIB;

6.3. | Ilpumepsl pelieHus! CHCTEM HEIMHEHHBIX ypaBHEHHH 3 gggggg Pemare npocreiiiie cuCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUM HE SBIAETCS Yernblit httﬁ:/ /tS_ChOO(Ij' /

JIBYMSI TIEpEeMEHHBIMU. o JIMHEHHBIM. ; ornpoc; collection.edu.ru
IpuBoaUTH rpadUYECKyI0 HHTEPIPETALMIO PEIICHUs yPaBHEHHS C ABYMs TTuceMeHHbII
HIEPEMEHHBIMH U CHCTEM yPaBHEHHI C IBYMsI IEPEMEHHBIMH. ; KOHTPOJIB;

6.4. | I'paduueckas uHTEpNpETaIs YDABHEHHS C IBYMS 2 ;ggggg Crpontb rpaduKy JTMHEHHBIX ypaBHEHHH, B TOM YHCIICHCHIONB3Ys HU(POBbIE Yerusrit httﬁ:/ I S_ChOO(;— /
TIEPEMEHHBIMH U CHCTEM YPaBHEHHH C ABYyMsI e pecypesr.; onpoc; collection.edu.ru
TICPEMCHHBIMH. Pa3nuuarh napauiesbHbIe U NEPECceKAIONIUEcs NPSIMbIE 10 HX YPaBHEHHSM.; ITuceMenHbIH

KOHTPOJIB;
6.5. | Perenue TEKCTOBBIX 3a1a4 C IOMOILBIO CUCTEM 3 21.02.23 Pewars TexcToBbIe 3a7aun anreOpaudeckKhM CIocoOoM; Yerubiit http:// S_ChOOI'
. 27.02.23 collection.edu.ru/
ypaBHEHUH orpoc;
IIucemeHHBIIH
KOHTPOJIB;
KonTponbhas
pabora;

Hroro no paszeny: 13

Pasnen 7. YpaBHenus u HepaBeHcTBa. HepaBencrpa

7.1. | YncnoBsle HepaBEeHCTBA W WX CBOKCTBA. 1 2802.23 DOpMyIMPOBATH CBOIMCTBA YHCIIOBBIX HEPABEHCTB, HILTIOCTPHPOBATH X Ha VeTHbIi httﬁ):/ /tS'ChoocIi- ,

KOOP/IMHATHOM HPSAMOif, 10Ka3bIBaTh aIreOpantecKy.; orpoc; coflection.edu.ru
ITucemeHHBIH
KOHTPOIIB;
7.2. | HepaBeHCTBO ¢ 071HOH NepeMeHHOI. 2 01.03.23 IIpHMeHATH CBOMCTBA HEPABEHCTB B XOJIE PELIEHHs 3a/1au.; VerHblit http://school-
06.03.23 . collection.edu.ru/
orpoc;
IIucemeHHBIH

KOHTPOJIb;
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7.3. | JluneiiHple HEpaBEHCTBA C OAHOW MEPEMEHHON M UX 2 13.03.23 Pemars nuHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHOMN, H300paXkaTh pelLICHHE Yerusrit lecti duru/
peienye. o HEPABEHCTBA Ha YNCIOBOIT MPAMOIL.; onpoc; collection.edu.ru
TTucemeHHBIH
KOHTPOJIB;
7.4, CHCTeMBI IMHEHHBIX HEPABEHCTB € OJIHOH MEPEMEHHON 1 3 ;ggggg Pemats cuCTEMBI JIMHEHHBIX HEPABEHCTB, M300paXKaTh PELICHUE CHCTEMBI Ycerubrit httﬁ:/ I S_ChOO(lj— /
X pellleHue. o HEPABEHCTB Ha YHCIIOBOH IPSIMOf; onpoc; collection.edu.ru
IIucemeHHBIH
KOHTPOJIB;
7.5. | M3o0paxenue peleHus JTMHEHHOrO HEpaBEeHCTBA M MX 4 gigigg Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, M300paXKaTh PEIICHHE CHCTEMBI VYerublii httIFI)://tS_ChOO(Ij' /
CHCTEM Ha YHCJIOBO MPAMOIL o HEPABEHCTB Ha IHCIIOBOH IPSMOI; ompoc; collection.edu.ru
TTucemeHHBIH
KOHTPOJIB;
KonTponbHas
pabora;
Hroro no pazaeny: 12
Pa3zpen 8. @ynkuuu. OCHOBHbIE MOHSATHS
8.1 | Mousrue dyHKumm. 1 05.04.23 Hcnonb3oBath (QYHKIMOHAIBHYIO TEPMHHOIOTHIO M CUMBOJIMKY; VerHbit http:// S_ChOOI'
. collection.edu.ru/
ompoc;
ITucemeHHBIIH
KOHTPOJIB;
8.2. | OGmacTh onpe/eeHHs 1 MHOKECTBO 3HAUCHHiT 1 10.04.23 BbIUHCIATS 3HaUeHUs BYHKIUH, 3a1aHHBIX hopMyIamu (MPH HEOOXOTMMOCTH VerHblii httIFle I S_Choo(lj' /
Gynxumm. HCIIOJIb30BaTh KAJIBKYIISATOP); COCTABIIATH TaOIHIBl 3HaUCHUH (yHKIMY; onpoc; collection.edu.ru
IIucemeHHBIH
KOHTPOJIB;
8.3. | CrocoObt 3ananus GyHKuMiA. 1 11.04.23 Crpoutb 10 TOUKaM rpapuky (yHKIHii; Yerusrit httITZ//tS_ChOO(;' /
OnuchIBaTh CBOWCTBA (DYHKIMM HA OCHOBE €€ rpadyMuecKoro Mmpe/cTaBlICHNs; oIpoc; collection.edu.ru
ITucemeHHBIIH
KOHTPOJIb;
8.4. | I'padux dyHKimy. 1 12.04.23 Hcnonb3oBath (yHKIMOHAIBHYKO TEPMUHOJIOTHIO U CHMBOJIHKY; VeTHbrit httIFI):/ I s_choo(lj- ;
HccnenoBath npuMeps! rpaduKoB, OTPaXKAIOLINX PealbHbIC MPOLECChl U orpoc; collection.edu.ru
SIBJICHUS, TIncbMeHHbI#I
KOHTPOIIB;
8.5. | CaoiictBa (hyHKIMH, HX OTOGPAKEHHE HA 1 17.04.23 Hccme10BaTh IPUMEpHI TPAUKOB, OTPAKAIOMIHNX PEaTbHBIE MPOIECCH 1 VeTHbIi httI?:/ I S_Choocli' ,
rpaduke SBIICHHS, ompoc; collection.edu.ru
IIpuBOAUTH IPUMEPBI MPOLIECCOB U SIBIICHUI € 3a/[lAHHBIMU CBOICTBAaMU; IucemenHbIH
Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaMMBbI Il TOCTPOCHUS rpadukoB (QyHKIMIT | KOHTPOJIb;
U U3Y4CHHS MX CBOHCTB;
HWroro no pazzeny: 5
Pa3zpen 9 @ynkuun. YncioBble GpyHkuun
9.1. | YUrenne u nocTpoeHue rpadpuKoB GyHKIMHA. 1 18.04.23 Haxoxutb ¢ nmomompto rpaduka GyHKINM 3HAYEHHE OJHON U3 PacCMaTPUBAEMbIX | YCTHBII httlf?://ts_‘:hooé' /
o on. I
BEJIMYMH [0 3HAUCHHIO PYrOid.; ompoc; cotlection.edu.ru
ITucemeHHBIH

KOHTPOJIb;
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9.2. | Ipumepsl rpadukos GyHKIMI, OTpaXkalouux pearbHble 1 19.04.23 B HECTOXHBIX CIydastx BHIP&KATh GOPMYJIOH 3aBUCHMOCTD ME/Iy BEMUMHAMK.; | YCTHBIH httlﬁ)://tS'Choocli_ ,
on. I
TIPOLIECCHI. onpoc; collection.edu.ru
TTucemeHHBIH
KOHTPOJIb;
9.3. | OyHKIMH, OMHCHIBAIONINE MPAMYIO H 0OpaTHYIO 1 24.04.23 OnuceIBaTh XapakTep U3MEHEHHS ONHON BEJIUYMHBI B 3aBUCMMOCTH OT VerHbiit hﬂIFIJZ//IS_ChOOJ- /
MPOIOPLHOHAIBHBIE 3aBUCUMOCTH, MX TPadHKH. U3MEHEHUs JIPYTOi.; ompoc; collection.eqau.ru.
IIucemeHHBIH
KOHTPOJIb;
9.4. | I'uniepbora. 2 25.04.23 PacniosnaBaTh BH/IBI H3y4aeMbIX (YHKIHIA.; VcrHbIi http:/ S_ChOOI'
26.04.23 onpoc; collection.edu.ru/
5
ITucemenHBIH
KOHTPOJIb;
9.5. | I'paduk Gynkuuny = x2. 2 gggggg TToka3sIBaTh CXEMATHYECCKH MTONIOKEHIE HAa KOOPANHATHOW MIIOCKOCTH rpad) MKoB VerHbrit httﬁ:/ /tS_ChOO(Ij' /
o byHKUWMi Buga: Y= X2, Y = X3,y =KopeHb KBaJpaTHbIi u3 X, Y= | x |; ompoc; collection.edu.ru
ITncemeHHBIH
KOHTPOJIb;

9.6. | Dynkunny =2,y =X, 2 1 iggggg Hcnonb3oBath (yHKIMOHATBHO-TPadUUECKHE IPEICTABIEHHS TS PELIEHUS 1 VcrHBII httIFI):/ /tS'ChOO(Ij- /
y=\x, y=Ixl; rpaduueckoe pelmenne ypasHeHHii 1 cucTeM o VCCITE/IOBAHHS yPABHEHHIT 1 CHCTEM YPABHEHHIL.; ompoc; collection.edu.ru
YpaBHEHUI IpumeHsTh UHGPOBBIC PECYPCH [T TOCTPOCHHS TPADHKOB (HYHKIIHIL.; TTuceMennbIi

KOHTPOJIb;

Hroro no pazaeny: 9

Paspen 10. IloBTopenue u o6o0menue

10.1. | TToBTOpEeHNE OCHOBHBIX MOHSTHI U METOJOB KypcoB 7 nu 8 | 6 1 ézgggg Br161parh, MPUMEHSTh, OLEHUBATH CIIOCOOBI CPABHEHHS YHCEN, BBIYMCICHHUH, VCTHBII httIFI):// S_choocli— /
KJ1accoB, 0000IIEHNE 3HAHUA. o npeoOpa3oBaHuii BBIPAKCHUH, pEIICHUs ypaBHEHHIA. orpoc; collection.edu.ru

OcCyIIeCTBIATH CAMOKOHTPOIB BBITOTHACMBIX JEHCTBUH M CAMOIPOBEPKY ITucemeHHBIH
pe3yiIbTaTa BBIYUCICHHH, TPeoOpa3oBaHHii, HOCTPOCHHIA. ; KOHTPOIIB;
Pemarsb 3aaun U3 peasibHOM XKU3HHU, IPUMEHATh MATEMATUYECKHE 3HAHHS 1T KonTponbHas
peleHus 3a1a4 U3 APYTUX MPEAMETOB; pabora;
Perarb TekcTOBBIE 3a1a4H, CPABHUBATH, BEIOUPATh CIIOCOOBI PELIEHUS 3a1auH;
HWroro no paszeny: 6
9 KUIACC
Ne | HammeHoBaHHe pa3/iesioB U TeM IPOrPaMMBbl KoanuecTBo yacos OaexkTpoHHbIe (HHPPOBLIE)
n/n 00pa3oBaTesIbHbIE Pecypehbl
BCEro | KOHTPOJIbHBIE | NPAaKTHYECKHe
pa6oThI pa6oThI

Pazges 1. Yucna u Beruncienus. JeficTBUTebHbIE YHCIA

1.1. | PanuoHanbHble YKcia, HPPALMOHAIbHBIC YHCIIa, KOHCUHbIC U OECKOHEYHBIE IeCATHYHbIC POOH.

1.2. | MHOXeCTBO JIeHCTBUTENIBHBIX YNCEN; A€HCTBUTENbHbIE

YHClia Kak OeCKOHEUHbIEe JIECATHYHbIE IPOOH.

1.3. | B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM JEHCTBUTEINIBHBIX UMCENl U MHOXXECTBOM TOYEK KOOPJAMHATHOM MPSMOM.

1.4. | CpaBHenue NeHCTBUTENBHBIX YUCEN, apupMeTHYecKre JEHCTBHS C JISHCTBUTEILHBIMU YHUCIIAMH.

1.5. | HpubmmxEHHOE 3HAUCHNE BETHIUHbI, TOUHOCTH IPHOIMIKCHHUS.
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1.6. | OkpyrieHue qucel.

1.7. | Tlpukuixa u OLEHKA Pe3yJIbTATOB BBIYMCICHUH.

Hroro no paszaeny 9
Pa3zgen 2. YpaBHeHMsl M HEPABEHCTBA. YPABHEHHs € OHOIi IepeMeHHO.

2.1. | JluneitHoe ypaBHEHHE.

2.2. | Peurenne ypaBHEHHH, CBOSIIMXCS K JIHHCHHBIM.

2.3. | KBaaparHoe ypaBHEeHHE.

2.4. | PeuieHue ypaBHEHHUI, CBOSIIINXCS K KBAAPATHBIM.

2.5. | bukBaaparHble ypaBHEHUs.

2.6. | IlpumMeps! pemieHns ypaBHEHHII TpETbel M YETBEPTON CTENEHEH Pa3IoKCHHEM Ha MHOXHTCIIH.

2.7. | Pemenne 1poOHO-paliMOHAIBHBIX YPABHEHMIL.

2.8. | PemieHne TEKCTOBBIX 3a/1a4 alreOpandeckuM METOOM.

HWroro no pazaeny 14
Pa3gen 3. YpaBHeHus u HepaBeHcTBa. CHCTeMbl ypaBHeHH it

3.1. | JIuneiinoe ypaBHEHHUE C ABYMSI IEPEMEHHBIMHU U €r0 rpaduk.

3.2. | Cucrema ByX JIMHEHHBIX YPABHEHHH C IBYMs IEPEMEHHBIMH 1 €€ PEIICHUE.

3.3. | Pemenune cucrem IByX ypaBHEHHI, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOil CTEMEHN.

3.4. | I'paduyeckass MHTEPIPETALNS CHCTEMBl yPaBHEHHI C JBYMs EPEMEHHBIMU.

3.5. | PeureHue TeKCTOBBIX 3a4a4 aIreOpandeckuM crocooom.

HWroro mo pazueny 14
Pa3snen 4. YpaBHenus u HepaBeHcTBa. HepaBeHncrBa

4.1. | YncnoBble HEpaBEHCTBA M MX CBOMCTBA.

4.2. | JIuneliHble HEPABEHCTBA C OJHOI NEPEMEHHOM 1 UX PEIICHHUE.

4.3. | CucreMbl JIMHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHO 1 HX peIIeHHUE.

4.4. | KBazpaTHbIC HEPAaBEHCTBA U HX PEIICHHUE.

4.5. | T'paduyeckas MHTEPIPETALUs HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsl IIEPEMEHHBIMU

Wroro mno pazaeny: 16

Pazaen 5. ®ynkuun




5.1

Ksanparuunas ¢yukuus, e€ rpaduk u coiicrsa.

5.2. | ITapaGosa, KOOPAMHATHI BEPUIMHBI ApabOIIbl, 0OCh CHMMETPHHU NapaboJibl.

5.3. | Crenennble QYHKIHH C HATYpaJIbHBIMH ITOKA3aTEISIMU 2 U 3, UX Tpa) UKHU U CBOWCTBA.

5.4. | Tpaduxu pynxumii:y =kx,y =kx + b, y= kix, y=ax? y=ax},y=kx,
y=lxlI

Hroro no pasaeny: 16

Paznen 6. UnciioBblie mocae0BaTe IbHOCTH

6.1. | TToHsTHE YHUCIOBOH MOCIE0BATEIBLHOCTH.

6.2. | 3ajaHue Moce0BAaTEILHOCTH PEKYPPEHTHOH (opMystoit 1 (opmyinoii N-ro wieHa.

6.3. [ ApudmeTnueckas U reOMETpUUECKas POrPECCUH.

6.4. | ®opMymsl N-ro wieHa apu)METHYCCKON U IeOMETPUUECKOIl IIPOrPeccHii, CyMMBI HEpBBIX N YICHOB.

6.5. | M300paskeHne 4IeHOB apu(METHUECKOIl M T€OMETPUUECKOM IIPOrpecCHii TOUKaMU Ha KOOPIMHATHOM MIOCKOCTH.

6.6. | JIunHeitHbIN U DKCIIOHEHI[AIBHBIH POCT.

6.7. | CioxHBIC IPOLICHTBHI.

HWroro no pazaeny: 15

Pa3zjaes 7. lloeropenne, 06061IeHHe, CHCTEMATH3AIMS 3HAHUI

7.1. | YUncaa m BbIYMC/IEHUS (3a1MCh, CPABHEHME, JEICTBUS C JISHCTBUTEIBHBIMU YMCIIAMM, YHCIOBAs IPsAMAsi; HPOLEHThI, OTHOLICHHS, IIPONOPLHHU; OKPYIIIEHUE,
npuOIMKEHHE, OLEHKA; PelIEHHEe TEKCTOBBIX 3a1a4 apu(pMETHUYECKUM CIIOCOO0M)

7.2. | Anre6panyeckune BbIpaxeHus (IpeodpazoBanue areOpandeckux BbIPaKCHUI, J0MyCTUMBIC 3HAUCHHS)

7.3. | ®yHKIHH (IOCTPOCHHUE, CBOMCTBA U3YYEHHBIX (QYHKIUIL; rpaduyecKoe peleHne ypaBHeHUIT U X CHCTEM)

HWroro mo pazzgeny: 18

OBIIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 102 10




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUI1 YHEHUKA

7 KJIACC

Anrebpa. 7 kiacc: yaeOHuK 115 o01eoopaszoBatenbHbix opranuzanuit/ FO.M. Konsrun, M.B. Tkauesa, H.E
®enopora, M. U. [llabynun. — 5-¢ u3a. —M.: [Ipocsemenue, 2016.

8 KJIACC

Anre6pa. 8 kiacc: yueOHHK a5 o01ieoopazoBarenbHbix opranuzanuii/ O.M. Konsrun, M.B. Tkauesa, H.E
denoposa u np. — 6-¢ w3a. —M.: [Ipocsemnienue, 2018.

9 KJIACC

Anrebpa. 9 knacc: yueOHUK 111 o01eoOpa3zoBarenbHbix opranmzaiuii/ KO.M. Komsrun, M.B. Tkauesa, H.E
®enoposa, M. U. lllabynun. — 8-¢ u3a. —M.: [Ipoceemenue, 2021.

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

7 KJIACC

8 KJIACC

9 KJIACC

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
7 KJIACC

http://school- collection.edu.ru/

8 KJIACC

http://school- collection.edu.ru/

9 KJIACC

http://school- collection.edu.ru/
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHME VIS ITPOBEJEHUSA IPAKTHYECKUX PABOT
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