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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIETCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHAa O0ECTIeUnBaET U3YUYCHHE NPYTUX JAUCHHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yuaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXONKACHHUH W CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOH SIBIIGHUH U MPOIIECCOB
B MPUPOJE W OOIIECTBE, POJM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBHUS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYAIOIIMXCS: OHU HCIONB3YIOT JEAyKTUBHBIE WU
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBaHue u
agamoruto.  OOydenue  anreOpe  mpeamnojiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYy4YalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aeil eI TeIbHOCTHOTO MPUHIIUIA 00YyYEeHHUS.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpay AJisi OCHOBHOTO O0IIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJEP’KATEIbHO-METOINYECKHIE JTMHUU:
«Yucna W BBIUUCIICHUA», «ANTEOpanuecKrue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBay, «DyHkuum». Kaxmas W3 3TUX COAEPIKATEIbHO-METOIUYECKUX
JMHUAN Pa3BUBAETCS Ha MPOTSHKCHUU TPEX JIET U3yUSHHsI Kypca, B3aUMOICHCTBYSI C
IpYTMMH €r0 JHHHUAMH. B Xole wu3ydeHuss ydeOHOro Kypca OOydarommmcs
MIPUXOJIUTCSL JIOTHYECKH PaCCyKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTro Kypca «Airedpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHHBEpPCAIBHOTO MareMatudeckoro si3bpika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AnreOpa» sBISETCA €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepkannie JuHUU «Yuclia W BBYUCICHUS» CIY>)KAT OCHOBOW ISt
JABHEUIIETO M3yUYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaIOUTUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJIEe HAa YpPOBHE OCHOBHOIO OOIEro 00pa3oBaHU
CBSI3aHO C PAIMOHATBHBIMU WM HPPAUOHAIBHBIMH YHCIAMH, (OPMUPOBAHHEM



MpEACTaBICHUN O JEUCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOEHUS YUCIOBOUN TUHUU
OTHECEHO K cpefHeMy ol1iemMy o0pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « ANreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyHAIOMIMXCA
MaTEMaTUYEeCKOro ammnapara, HeoOXOJUMOTro JUIsl PelleHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0mero oOpa3oBaHusl yueOHBIH MaTepual TPYyHIHPYETCs] BOKPYT PallMOHAIBHBIX
BbIpaKeHU. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH KakK S3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MoJieJiel, ONMCaHUsl MpPOLIECCOB M  SIBJICHUMU
peanbHOro Mupa. B 3anaun 00yueHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
AJITOPUTMHYECKOTO MBIIIJICHHSI, HEOOXOIUMOT0, B YACTHOCTH, JIUIsl OCBOCHHSI Kypca
nHQOpPMATUKKA, ¥  OBJAJICHHEC HAaBbIKAMU  JICAYKTUBHBIX  PaCCYyXKICHUHU.
[IpeoOpa3zoBaHre CUMBOJBHBIX (DOPM CIIOCOOCTBYET PA3BUTHUIO BOOOPAKEHUS,
CIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJTyYCHHE
0o0y4JamuMucs 3HaHUM 0 (PYHKUIMAX KaK BaKHEHIEH MaTeMaTH4eCKOW MOJENH
JUTS OTIMCAHUS ¥ UCCIIEI0OBAHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectBe. M3yueHne maTteprana ClocOOCTBYET Pa3BUTHIO Y 00YUaIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIpa3UTEIbHBIE CPEACTBA S3blKa MaTeMaTHUKUd —
CIIOBECHBIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OPMUPOBAHUE
MPEICTABICHUIA O POJIM MAaTEMATHUKU B PA3BUTHH [TUBUIN3AINA U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna u BBIUKCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpPaBHEHUS U
HEpaBEHCTBAY, « DyHKIHM.

Ha uzyuenue yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 gaca (3 yaca B HeJIeINI0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXO] OT OJHOW (OpPMBI 3alHUCH
npobeit k apyroi. lloHATne panMOHAIBHOIO YHMCHA, 3alMCh, CPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeHCTBUS €
palMOHAIBHBIMA YMClIamMu. Pelenue 3aaad U3 peaJlbHOW NPAKTUKX HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEeNeNeHHue, IpeoOdpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIPEAEICHMs], 3auch 00buX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUE ApoOU U JpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJla4M Ha
IIPOLICHTHI, PELICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUsS C IIepeMeHHOoM. [lomycTrmMble
3HA4YEHMs NIepeMeHHBbIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U IPUBEIECHUS TOTIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnnHounensl 1 MHOrouseHbl. CreneHp MHoOrouneHa. Cio)keHue, BBIYUTaHUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIBI COKPALIEHHOTO YMHOKEHUS: KBaIPaT CyMMBI
¥ KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4ICHOB Ha
MHOHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHW JIMHEWMHOTO
YPaBHEHUS, PELICHNUE JIMHEMHBIX ypaBHEeHUN. COCTaBICHHE YPABHEHHM 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUN.

JIuneliHOe ypaBHEHHE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPaBHEHMM C JBYMsl NIEPEMEHHBIMH. PemenHue cucteM ypaBHEHHU
croco6oM noAcTaHoBKH. [IprMepsI pelieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO0 CHCTEM
YPaBHECHUU.



DyHKIUMN

Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAuHATa
TOUKH Ha KOOPJIMHATHOM I1ockocTu. [IpuMepsl rpadukoB, 3a1aHHbIX GopMyaamu.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. ['padux GyHkmu.
CpoiictBa (pynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux Pynkuuu y = [X|.
['paduyeckoe pelieHre TUHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUM.

8 KUIACC

Yucnaa v BBIYMCICHUSA

KBaapatueiii kopeHb u3 uwucia. [loHsiTue 00 uppalMOHAIBLHOM YHCIIE.
JecsaTuyHble TpUOIMAKEHUST UppaAllMOHANIBHBIX yncen. CBoicTBa apudMeTHuecKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHMCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CremneHb ¢ LebIM MOKa3aTeaeM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHCIIA.

AnredpanyecKue BbIPaKeHUs

KBazpaTHbIil TPEXUIIEH, PA3JIOAKEHNUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpandeckast Jipoob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CnoxxeHue, BbIYMTAaHHE, YMHOXXEHHE, JeJIeHHe aireOpandyeckux JpoOe.
PanmonanbHblie BoIpaKeHUS U UX IPeoOpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBanpatnoe ypaBuenue, opmyina KOpHEH KBaJapaTHOrO ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHWH, CBOISIIMXCA K JIMHEWHBIM W KBAaJPATHBIM.
[Ipocreiiine qpoOHO-palMOHATBHBIE YPAaBHEHUS.

['paduueckas uHTEpHpeTanys YpaBHEHU C ABYMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHUU C JABYyMs IE€pEeMEHHBbIMHU. [IpuMepbl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenre TekcTOBBIX 33724 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUUHA

[Tonsitue pynxuu. O0IaCTh ONpEAEICHNUS] 1 MHOKECTBO 3HaYEHUN QYHKIIUU.
CrniocoOnI 3a1aHusT QYHKITHIA.

I'paduk Pynkuun. Yrenue cpoiictB (ynkuun mo e€ rpaduky. [Ipumepsr
rpaukoB PyHKIUN, OTPAXKAIOIIUX PEaTbHbIE MPOIIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPONOPIMOHAIBHbBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucia ¥ BIYMCICHUS

PanmonanpHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHble JAeCSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMeTndecKkue MAeWCTBUA C
JEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh MPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHEeHUE. Pellienne ypaBHEHNM, CBOASAIIMXCSA K TUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
buxBanpatHoe ypaBHenue. lIpumepsl pemieHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-palMOHaNIbHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEpEMEHHBIMU. Pelenne cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpPbIX JIMHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETALAs] CUCTEMbI YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. Pemenune cucrem
JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKUUHA

KBanpatnunas Qyskuus, €€ rpapuk u cpoiictBa. IlapaGosa, KoOpaUHATHI
BEPILMHBI 1apadoIbl, 0Cb CAMMETPUHU TapaboJIbL.

Ipaduxn Gyuxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, u ux
CBONCTBA.



YucaoBble MOCJI€10BATEILHOCTH U IPOTPEeCCUM

ITonsgTe YMCIOBOM MOCJIENOBATEIHLHOCTH. 3aJlaHHUE II0CJIEIOBATEIIHHOCTH
pPEKyppEeHTHOM (opMyIoit u HGopMysIoH #-TO YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMysbl #-TO WICHA
apupMEeTHIECKON U TEOMETPUIECKON MPOTPECCU, CYMMBI IEPBBIX 71 YWICHOB.

N3o0pakeHne ujiaeHOB apu(METHUECKOH M TIeOMETPUUYECKOM MPOTrpeccHit
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA U AKCIIOHEHILIMAJIbHBIA POCT.
CI105KHbI€ MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpoOrpamMmbl ydyeOHOro Kypca
«Anredpa» XapaKTepU3yHOTCSL:

1) marpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M HACTOALIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKECHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) TpyA0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PpEIICHUM NPAKTUYECKUX 3aaad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCIEUIHOW Mpo¢ecCHOHaIbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOCHUEM MHAUBUAYATIBHON TPAEKTOPUHU OOpAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHUECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXKACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTallUEel B JIEITEIIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl 4YelOoBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBWIN3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHHe, (OPMHPOBaAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJIyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYeCKHWE 3HAHUS B HHTEpEcax CBOETO
3M0pOBbs,  BeIEHWs  370poBOro oOpa3a O KM3HM  (3J0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYecKoe BOCIUTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs peIlieHus 3a]1a4 B
00J1aCTH COXPAHHOCTU OKPY KaloIIel Cpeibl, INIAHUPOBAHHS MOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MOCJICJICTBUI AJIsi OKPY’KAIOILIEH Cpelibl, 0CO3HAHUEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ananTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JACHCTBUAM B YCJIOBHUSAX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO EATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUHUTbCA y OPYTHX JIOACH, MpuoOpeTraTh B COBMECTHOM NESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUHU U3 OMbBITA IPYTHX;

HEOOXOIUMOCTBI0O B  (OPMHUPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
bopMyIMpoBaTh HIEU, OHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUU H
KOMITIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CHUTYalUIO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYalMI0 KakK BBI3OB, TPEOyIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAeMbIe pEIICHUsT W ACUCTBUS, (POPMYyIHMPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJorunueckue aeicTBUA:

e BBIBJISATh U XAPAKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHONICHWA MEXKIYy MOHATUSMH, (OPMYyIUPOBATH
ONpENECICHUsT  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHMS JJii OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh ¥ NPeoOPa3OBBHIBATH  CYKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, €IWHWUYHBIC, YAaCTHBIE W O0OIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeursi B (akTax, AaHHBIX, HAOTIOMEHUSX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,
JieNaTh BBIBOABI C HCIIOJH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYecKux (aKkToB, BBICTpaWBaTh AapryMEHTAlMIO0, TPUBOAHTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBHIOMpaTh CIOCOO pelieHuss y4eOHO# 3ajaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOUpPATh HauboIee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIICAOBATEIbCKANA MHCTPYMEHT MO3HAHMS,
(GbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO yCTaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IPOBOAUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE NCCIICIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;
CaMOCTOSITENTbHO (hOPMYITUPOBATH OOOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
NPOBEAEHHOTO HAOIOCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaK)Ke BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIAITh HEJJOCTATOYHOCTh W HM30BITOYHOCTh MH(OpPMALNU, aHHBIX,
HEOOXOIMMBIX JIJIsl pEIICHUs 3a/1a4H;

BbIOHMpaTh, AHAJIM3HPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATDH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMPEICTaBICHHUS;

BbIOUpaTh (GopMy MpeACTaBiCHUsS HHDOpPMALMM W WUIIOCTPUPOBATH
peliaemble 3aJaud CXeMaMM, JuarpaMMaMu, WHOW rpadukoil U ux
KOMOHMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM TO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

BOCIIpUHUMATL U (1)0pMy.HI/IpOBaTI> CYXXICHHA B COOTBECTCTBUU C YCIOBUAMU
H 1CJIsIMH 06H1€HI/I$I, SCHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M TTMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 00CYKIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMO TEMBI,
po0JIeMBI, perraeMoi 3a/1auu, BHICKa3bIBaTh HJICH, HAIICIICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMH JPYyTUX
YYaCTHHKOB JHajiora, OOHApYy>KWBaTh PA3IMUUE U CXOACTBO MO3UIUH, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEICTaBIsITh  pPEe3ydbTaThl  pelIeHWs  3aJadd,  JKCIEpUMEHTa,
WCCJICIOBAHMSI, IPOCKTA, CAMOCTOSITEITLHO BRIOUPATH (pOpMAT BHICTYIUICHUS
¢ y4€ToM 3aJ1a4 MPEe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHH,

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIANBUIY ATLHOMN
paboThI IpU PEIICHNH YICOHBIX MAaTEMaTHIECKUX 3a7a4;

NPUHUMATH 1EJh COBMECTHOM JESATEIIbHOCTH, TUTAHUPOBATh OPTraHU3aINIO
COBMECTHOM pabOTHI, pacmpenensaTh BUAB pabOT, IOTOBapUBATHCH,
o0CcyXaaTh MPoIecC U pe3yabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TPyNmNoOBBIX (opmax pabotel (oOcyxkneHus, 0oOMEH
MHEHHUSIMU, MO3TOBBIE IITYPMBI U APYTHE), BHITIOTHATH CBOIO YaCTh PAOOTHI
U KOOPIWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJCHAMH KOMAaHJBI,
OIICHMBATh KAYECTBO CBOETO BKJAJa B OOMIUN MPOJYKT MO KPUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, alrOPUTM PEIICHHs 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] ¢ y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ yYETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pelIeHHs] MaTEMaTHYECKOM 3aauH;

IPENBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AECATEIBHOCTH TOCTABIEHHON LIETU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHSI WM HEAOCTH)KCHUS LIEIH,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 kjaacce oOyYarOUIMIiCS MOJYYHUT CIIETYIOLIUE
MPEIMETHbBIC PE3YJIbTATHI:

Yucnaa v BBIYMCICHUSA

BreimonHsaTh, coueTas yCTHbIE W THUCHMEHHBIE TPHEMBI, apu(PMETHUECKUC
JNENUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

Haxonuth 3HaYeHUS YHUCIOBBIX BBIPAKEHHM, MPUMEHSITh pPa3zHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHHUS 3HAYEHUN NPOOHBIX BBIPAKEHUM, COIEpIKAIINX
OOBIKHOBEHHBIC U JCCSITUIHBIC APOOH.

[lepexonuTe OT OnHON (POpPMBI 3amUCH 4YuCeN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU
B 0ECKOHEYHYIO JECATUYHYIO IPOOh).

CpaBHUBATh M YIIOPSIOYMBATH PAIMOHAILHBIC YHCIIA.

OKpyTJsTh YUCIa.

BrBIMOTHATE IPUKUIKY U OIIEHKY pe3yJIbTaTa BRIYMUCICHUH, OIICHKY 3HAUYCHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh PU3HAKHU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEITU HATYPaIbHBIX
qHCell.

Pemiate mpakTUKO-OPHUEHTHPOBAHHBIE 3a]]a4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl PEIIeHUs 33/lay ¢ YYETOM OrpaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBath anredpandyeckyro TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIPOIIECCE OCBOEHHUS yUeOHOro Marepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUU TPHU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

BrimonaasaTe peobpa3oBaHus 1EJ0T0 BRIPAKEHUSI B MHOTOWICH MTPUBEICHUEM
MOI00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BbINoAHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIoYJeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pPa3HOCTH.

OCyIIEeCTBIATh PA3IOKEHUE MHOTOUYICHOB HAa MHOMHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIEro MHOKHUTES, TPYNIUPOBKH CIaraeMblX, IPUMEHEHUS
(bopMyJ COKPAIIEHHOTO YMHOKEHHS.

[IpumensTh nMpeodpa3oBaHUsi MHOTOUYICHOB /Il pEUICHUS Pa3IMYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEXHBIX TPEIMETOB, U3 PEATHbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TOKAa3aTeIsIMU ISt
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMs U HEPaABeHCTBA

Pemare sMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NMPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTs, ABiseTcs
JIM YHUCJIO KOPHEM YPaBHEHUH.

[TpumeHATh rpaduuecKre METObI IPU PELLICHUH JIUHEWHBIX YPABHEHUM U X
CHCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IIJIOCKOCTHU rpa UK JIMHEHHOTO YPABHEHHUS C ABYMS
NEPEMEHHBIMHU, M0JIb3YSCh IPa(pUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPaBHEHMUSL.

Pemars cucremel AByX TMHENHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBiATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPAaBHEHUH 10 YCJIOBHUIO 3aJa4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4 MOJyYECHHBIN PE3yJIbTaT.

DyHKIUN

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 33/ TaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YMCIIOBBIE IPOMEKYTKN HA
aJreOpanvyeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu JTUHEHHBIX QyHKIMI. CTpoUTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXKAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKIIUYU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpPeACTaBICHUS M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 Tpa(UKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarOnIMiiCs TONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia ¥ BIYMCICHUSA

Hcnonb30BaTh HayaJIbHBIC IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCesl ISl CPABHEHUS, OKPYTJIEHUsI U BBIUMCICHUN, 1300paXkaTh AEMCTBUTEIbHBIE
YHUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSAMOU.

[TpumenaTy mnoHATHE apU(PMETHUYECKOrO KBAaAPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHH, MCIONB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEPXKALIUX KBAaJAPATHbIE KOPHHU, WCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBath 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneHeit uncna 10.

Anredpanyeckue BbIpaKeHUs

[IpyMEHATP TOHSATHE CTENEHU C LENbIM ITOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BoInonHATE TOXKAECTBEHHBIE TPEOOPa30BaHUs PALIMOHATIBHBIX BHIPAXKEHUN Ha
OCHOBE IPaBWJI ACUCTBUIA HAJ MHOTOWIEHAMH U alreOpandyecKuMu JpoO0siMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[IpumensTh npeodpa3oBaHus BHIPAXKEHUM JIs1 peICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPaABeHCTBA

Pemiats nuHEiHbIE, KBaJIpaTHbIE YpaBHEHUSI W PallMOHAJIbHBIE YpPaBHEHMUS,
CBOJISALLIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C ABYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPAaBHCHUH, B
TOM YHCIIe C TPUMEHEHHUEM rpaduuecKiX NpeCTaBIeHU (yCTaHABIUBATh, UMEET
JY YpPAaBHEHHE WIM CHCTEMA YPABHEHUU PELICHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €€ anreOpanyecKou
MOJENIN C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMbl YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y IIOJyYEHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBA UUCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLIEHKH, PEILaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)uyECKyIo
WJUTKOCTPALIIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[ToHnmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAIBLHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAUYEHUs), OMpPENeNsATh 3HaueHUuEe (PYHKUMU IO 3HAUYEHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTApHBIX PYHKINN BUA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, ONHCHIBATH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOydYarOmIMiicss TONYYHUT CIICTYIONTHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucna v BBIYMCICHUSA

CpaBHHBATh U YIIOPSI0YMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmMeTnueckue AeMCTBHsI ¢ palliOHaIbHBIMU YMCIAMH, COYETAsI
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBINOJHATh BBHIYMCIEHUS C UPPALMOHAIBHBIMU
YUCJIaMHU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LIENBIMU ITOKA3aTENSIMU U KOPHEH, BBIUYUCIIATD
3HAYEHUS] YUCIOBBIX BHIPAKECHUM.



OKpyrJisiTh JIEUCTBUTENBHBIC YHCJIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pewiats nMHENHbBIE U KBapaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIIMECS K HUM,
npocTteiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cuctemMbl NByX JMHEWHBIX YpPABHEHUW C JIBYMS NEPEMEHHBIMH W
CHUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JTUHECUHBIM.

PemaTte TekcTOBBIE 3ajayu anreOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTaBJICHHS YPaBHEHUS WA CUCTEMBI IByX YPAaBHEHU C ABYMs IEPEMEHHBIMMU.

[IpoBOAWTH MPOCTEUIIINE UCCIICNOBAHUS YPABHEHUN U CUCTEM yPAaBHCHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpecTaBlIeHn (YCTaHaBIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPaBHEHUW PEILICHMS, €CIU UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHelHbIE HEpPaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pPEILICHUE HEPABEHCTB HA YHUCIIOBOW NPSIMOM, 3alMCHIBATh PEIICHUE C MOMOULIBIO
CHMBOJIOB.

Pemare cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJApPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKIUN

Pacno3naBate (yHKIIMM W3ydeHHBIX BHAOB. [lOKa3pIBaTh CXEMaTUYECKU

pacrnosox)eHne Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB (PYHKIMIA BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUIA
KO3 UIIUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIMI.

CtpouTh U H300pa)kaTh CXEeMATHUYECKU TPaQHUKU KBAJAPATHUHBIX (PYHKIIMA,
OTMUCHIBATh CBOWCTBA KBaAPATUUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBate kBajpaTHuHyO (QYHKLHIO 1O (HopMyIie, MIPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe N0C1€10BATEIHLHOCTH H MPOrpeccuu

Pacnio3znaBathk apupMeTHUECKYIO U TEOMETPUUECKYIO IPOTPECCHH TIPU Pa3HbBIX
crioco0ax 3aJaHus.

BBIMONMHATE  BBIUMCIIEHUS C  KCIOJB30BaHHEM (GOpMysn n-ro 4ieHa
apu(METHYECKON U TeOMETPUYECKON POTPeCcCuii, CyMMBI IMIEPBBIX N YJICHOB.

N300pakaTh wiIeHBl TOCIEIOBATEIbHOCTH TOYKAMH Ha KOOPAMHATHON
TUIOCKOCTH.



Pemate 3amaun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIHBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHOMN XKU3HU (C MCIIOIB30BAHUEM KaJbKYyJIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie IIpakTnueckmue (mupp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
1 Yucna u BeIYKUCICHUS. ParnoHanbpHbIe 75 ) bubnuotexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anreb 27 2
/ITCOPAMHCCIIE BHPBRCHIA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥ PaBHCHHS H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOpAMHATH! 1 rpaduKy. DyHKIHn https://m.edsoo.ru/7f415b90
Bbu6nmmnoreka [IOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 2 0

I[TPOTPAMME




8 KUIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnbie IIpakTuyeckue (mipp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 4 .K 1 2
ucna v BeraucieHus. KBaapaTaeie KOpHU 5 https://m.cdsoo.rw/7f4 1 7afg
) Yucna u BeranciaeHus. CTEIEeHb ¢ [EIbIM 7 bubnuotexa [JOK
MoKa3aTreyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BbIpaXeHUs. 5 1 bubnmoreka [JOK
KBanpaTHbiii TpEXWIeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKEeHUSI. 15 1 bubmmoreka [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBasipaTHbie 15 1 bubnnorexka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 1 bubnmoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
Bbubmuoreka [IOK
8 () .0 5
YHKUHH. LICHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 O 4 9
YHKUHH. HHCIOBbIC PYHKLHH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6006 6 2
OBTOPEHHE f 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME




9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/mn P Konrpoabubie  IIpakTuyeckue (pp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
1 Ywucna u BeruncieHus. JleicTBUTEIbHBIC 9 1 bubnuorexa [JOK
quca https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmoreka [JOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexka HOK
YpaBHEHU U https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ruw/ 7841908
bu6mmoreka [IOK
o 1 1
> YHIHHH 6 https://m.edso0.ru/7f419d08
Bbu6nmuoreka [IOK
6 4 15 2
HCTOBBIC HOCTEAOBATETLHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 18 ) bu6mmoreka [IOK
3HAHUHU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcsl
HSATHE PALlMOHAIIBHOTO YHCIT
1 ITo € PallMOHAJIBHOTO YUCIIA 1
) Apudmernueckue I1eHCTBHS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue I1eUCTBUS C |
panroHaIbHBIMHU YUCIAMH
4 ApudmMernueckue TeUCTBUS C 1
LIMOHAJILHBIMH YUCIIaMU
aIoHan cia
5 Apudmernueckue 1eHCTBHS C |
LIMOHAJILHBIMH YUCIIaMU
aIoHan cia
6 Apudmernueckue I1eHCTBHS C |
panroHaIbHBIMHU YUCIAMH
. CpaBHeHue, ynopsiJouuBaHue 1
paloOHaIbHBIX YUCEI
2 CpaBHeHue, ynopsiJouuBaHue |
paloOHaIbHBIX YUCEI
9 Konrponsnas padora Nel 1 1
10 Crenensb ¢ HaTypalbHBIM | bubnmoreka [JOK
I0Ka3areyiemM https://m.edsoo.ru/7f4211de
1 Crenensb ¢ HaTypalbHBIM | bubnmoreka [JOK

IIOKa3aTcjICeM

https://m.edsoo.ru/7f421382




12

CreneHsb ¢ HaTypaJIbHBIM
MOKa3aTenem

Bbubnmuoreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHsb ¢ HaTypaJIbHBIM
HoKa3aTenem

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HATypaATbHBIM
MoKazaresiem

15

Permrenrie ocCHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIIEHTHI U3 PEATHbHOU
MPaKTUKHU

16

Permtenrie oCHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peabHON
MPaKTUKU

17

Perrenyie OCHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peabHON
MPaKTUKU

18

Penrenyie OCHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIIEHTHI U3 PEATHbHOU
MIPAKTUKH

19

IIpu3Haku OeIUMOCTH, PA3JI0KEHHUS
Ha MHO>KUTEJIN HATypaJIbHBIX YUCEll

20

IIpu3Haku OeIUMOCTH, PAa3JI0KEHHUS
HA MHOKUTEJN HAaTypaJIbHbBIX YUCEI

21

Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPLHUOHATBHOCTH

22

Peanbnble 3aBucuMocTH. [Ipsimas u
oOpaTHas MPONOPIHOHAIBHOCTH

23

PeanbHble 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMOPIHUOHATEHOCTH




PeanbHble 3aBucumoctu. [Ipsmas u

24 oOpaTHast MPONOPLHUOHATBHOCTH
)5 Konrponsnas padora Ne2 o reme
"PanuoHanpHbIe ynciia'
26 ByKkBeHHBIE BBIpaKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 DopmyIsl
79 [Tepemennsie. JlomycTrumebie
3HAUEHUS TIEPEMEHHBIX
[IpeobpazoBanme OYKBEHHBIX
30 BBIPAXCHHM, PACKPBITHE CKOOOK 1 bubmorexa [IOK
https://m.edsoo.ru/7f41fafa
MpUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPAXCHHH, pPACKPBITHE CKOOOK 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41£d70
MpUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIpA)XEHUH, paCKpBITHE CKOOOK U
MPHUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIpA)XEHUH, paCKpBITHE CKOOOK U
MPHUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
IoKa3areyiemM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpPaIbHBIM bubnmoreka [JOK
[oKa3areyieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTeNEHU C HATYpPaIbHBIM bubnnoreka HOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f4218be




37 KonrponsHas padora Ne3
bubnuorexa [JOK
38 Mrororert https://m.edSO(I)l.ru/7f422930
39 CnoxxeHue, BBIYUUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CroxeHune, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE Bbubnuoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxxeHue, BBIYUUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
13 dopMybl COKpAIIEHHOTO bubnmoreka [JOK
YMHOXEHUA https://m.edsoo.ru/7f42432a
44 @DopMyJIbl COKPAILIEHHOTO bubmmoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKpPALIEHHOTO bubnuoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 dopMybl COKpAIIEHHOTO bubnmoreka [JOK
YMHOXEHUA https://m.edsoo.ru/7f424£d2
47 @DopMyJIbl COKPAILIEHHOTO bubmmoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenrne MHOrO4JIEHOB Ha bubnunotexa [JOK
MHOXXHTEIIN https://m.edsoo.ru/7f423312
49 Paznoxenrne MHOTO4YIE€HOB Ha bubmuorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOro4CcHOB Ha Bbubnunoreka [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de




PaziioxeHre MHOTOYJIEHOB Ha

51
MHOXKUTEIHN
57 Konrponsnas padora Ne4 o reme
"Anredpanyeckue BbIpaxkeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHECHHUS,
PaBHOCUJILHOCTb YPAaBHEHUN
JIuneltHoEe ypaBHEHHE C OJTHOU
54 MEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUI
JIuHeliHOe ypaBHEHHE C OHOMI
55 HepeMeHHO}I;II,) pelieHue HHHHeﬁHBIX buommorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHHUI
JIuHeliHOe ypaBHEHHE C OHOMI
56 IIEPEMEHHOM, pellIeHNEe TMHEUHBIX
YpaBHEHUI
57 Pemenne 3aga4 ¢ moMoIIbIO bubnunotexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f42064¢
53 Pemenune 3a1a4 ¢ TOMOIIBIO Bbu6nmmnoreka [IOK
YpaBHEHHUM https://m.edsoo.ru/7f420806
59 Pemenue 3aja4 ¢ moMoIibIo bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoIIbI0 bubnuotexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYyMS bubmmoreka [JOK
MepEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427¢32
62 JInHeliHOe ypaBHEHHE C IBYMs bubnuoreka [JOK

MEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a




Cucrema 1ByX JIMHEHHBIX

Bbubnmuoreka [IOK

63 YPaBHEHUU C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX
ypaBHEHUU € ABYMSI IEPEMEHHBIMU
65 Cucrema IEByX JIMHEMHBIX
YPaBHEHHUI ¢ ABYMS NTE€PEMEHHBIMU
66 Cucrema IEByx JIMHENHBIX
YPaBHEHHUI ¢ ABYMS NT€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI buommorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI buommorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUM bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cuctem ypaBHEHUI
7 KonTponbnas pabora Ne5 o teme bubnmoreka [JOK
"JIuneitnpie ypaBHeHUs " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnmoreka [JOK
7 HHCII0BBIC POMEHKY TiCH https://m.edso:)_.lru/7f41dff2
75 HucnoBbie TPOMEKYTKH
76 Paccrosinue Mexay IByMsi TOUKaMU
KOOPAMHATHOU MPSMOK
77 PaccrosiHue Mexay AByMs TOUKaMH

KOOPJAWHATHOM MpsIMOM




73 IIpsimoyronbHas cucrema bubmmoreka [IOK
KOOPJWHAT Ha THTOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucrema bubnuoreka [JOK
KOOPAUHAT HA IIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepst rpadukoB, 3aJaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
23 UreHue rpauKkoB pearbHbIX bubnmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
’4 UYrenne rpaukoB peabHbIX
3aBUCUMOCTEN
Bbubnuoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7t41ef06
86 I'padux pyHkunu
bu6mmoreka [IOK
87 Csoii i
BOHCTBA yHKIMH https://m.edsoo.ru/7f41f078
bu6mmoreka [IOK
88 Csoii i
BOHCTBA yHKIMH https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jluneii
MHelinas QyHKi https://m.edsoo.ru/7f427282
Bbubnuoreka [IOK
90 Jluneii
MHeiiHas QyHKi https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka THHEHHOI bubmmoreka [IOK

byHKIIN

https://m.edsoo.ru/7f426d1e




[Toctpoenue rpaduka TMHEHHOI

92 1
byHKIIH
93 I'padux pynkunm y =[x| 1
94 I'paduk pynkmm y =[x| 1
KonrponsHas padora Ne 6 o teme
95 "Koopaunatsl 1 rpaduku 1 bubmmorexa [OK
PA | P ' https://m.edsoo.ru/7f41f50a
OyHKIUU
96 / Beepoccuiickast mpoBepovHast | bubnnorexka HOK
pabota Ne7 https://m.edsoo.ru/7f429¢6¢
[ToBTOpEHNE OCHOBHBIX OHATUUN U
97 METOJIOB Kypca 7 Kiacca, 1
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
98 METO/IOB Kypca 7 Kiacca 1 bubmorexa [TOK
FIOB KYP B ’ https://m.edsoo.ru/7f42932
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METO/IOB Kypca 7 Kiacca 1 bubmmorexa [OK
FIOB KYP B ’ https://m.edsoo.ru/7f42a0e0
00001IeHEe 3HAHMIA
100 Hrorosas konTpoapHas padora Ne§ 1
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
101 METOJIOB Kypca 7 Kiacca 1 bubmorexa [TOK
FIOB KYP _ ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
102 METO/IOB Kypca 7 Kiacca 1 bubmorexa [TOK
FIOB KYP B ’ https://m.edsoo.ru/7f42a900
00001IeHe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
°
Jl:;_n Tema ypoxka Beero Kontpoabubie IIpakTHnueckue i[:;:eﬂl/lﬂ :)Igl?al;((:z:fenbﬂue
padoThbI padoThI pecypes:
1 KBanpaTHblii KOpeHb U3 YHCIIA 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsitue 06 ppaMOHATIEHOM 1 bubnmoreka [JOK
YHCIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTMKCHUS !
UPPAIMOHATIEHBIX YHCET
4 JecsiTuunblie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCET
5 JlericTBUTENIbHBIC YKCIIa 1
6 JlmarHoctrueckast KOHTPOJIbHAs 1 1
pabora Nel
7 CpaBHeHME AEHCTBUTEIBHBIX 1
yucen
2 Apudmernueckuil KBapaTHBIN |
KOPEHb
9 VYpaBHeHue BUaa X* = a 1
10 CaolicTBa apupMeTUIECKUX 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoticTBa apuMeTHuIecKux | bubnnorexka HOK

KBaJPaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862




[IpeobpazoBaHme YUCIOBBIX

12 BBIPAXKEHUI, COEPIKALUX bubmmorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
13 BBIPAXKEHUM, COJIEPIKAITUX bubmorexa LOK
https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[IpeoOpa3zoBaHue YUCTOBBIX
14 BBIPAXKEHUM, COJIEPIKAITUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
Bbu6nmuoreka [IOK
15 Kontpopias padora No2 https://m.edsoo.ru/7f42¢262
bu6mmoreka [IOK
16 CreneHsb ¢ 1eIbIM IMoKa3aTelieM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4Ucia.
Pa3Mepsr 00BEKTOB OKPYIKAIOIIETO
17 Mupa (OT AIEMEHTAPHBIX YaCTHUIL JI0 bubnnoreka HOK
KOCMHUYECKHX 00OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTD MPOLIECCOB B
OKPY’KaIOIIeM MUPE
13 CBoliCTBa CTETICHU C IEbIM bubnuorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/7f435648
19 CBoliCcTBa CTENEHHU C IIETBIM bubmuorexa [JOK
MoKa3aTesieM https://m.edso0.ru/7f435648
20 CBoliCcTBa CTENEHHU C IIETBIM bubnuorexa [JOK
MOKa3aTejIieM https://m.edsoo.ru/7f435648
)1 CBoliCTBa CTENICHU C IEIbIM bubnnorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK

IMoKa3aTcJICM

https://m.edsoo.ru/7f435ed6




23

KBanpaThslii TpéxuneH

24 KBanpaTHbiii TpEXWIEH
75 Paznoxenue kBagpaTHOro bubnnorexka HOK
TpEXWICHAa HA MHOKUTEIIN https://m.edsoo.ru/7f42£fd38
%6 Paznoxenue kBagpaTHOTO bubnnoreka HOK
TpE€XUIIeHa HA MHOXKHUTEIHN https://m.edsoo.ru/7f42£fd38
KonTtponpsHas padora Ne3 mo
27 temaM "KBagpaTHbie KOPHU. bubmmorexa [TOK
. https://m.edsoo.ru/7f42ec80
Crenenn. KBanpartuslii TpexuieH"
Bbubnmuoreka [IOK
28 Aarebpantiecicas Aok https://m.edsoo.ru/7f430382
JonycTtumMbie 3HaYEHUS
29 NEePEMEHHBIX, BXO/ISIINX B
anreOpanvecKre BBIPAKCHUS
JonycTtumMbie 3HaYEHUS
30 NEepEMEHHBIX, BXO/ISIINX B
anreOpandecKre BhIPaKEHUS
31 OCHOBHOE CBOIMCTBO bubnuorexa [JOK
anredpandeckoi 1poou https://m.edsoo.ru/7f4308¢e6
. bu6mmoreka [IOK
32 Coxpauerne podeit https://m.edsoo.ru/7f430a8a
N bu6mmoreka [IOK
33 Coxpamerne apodeii https://m.edsoo.ru/7f430f44
N bu6mmoreka [IOK
34 Coxpamerne apodeii https://m.edsoo.ru/7f430f44
CrnoxxeHune, BEIUNTAHNUC,
bu6mmoreka [IOK
35 YMHOXXCHHE U JIeTICHUE

anreOpandeckux aApooeit

https://m.edsoo.ru/7f43128¢




CrnoxxeHre, BEIUNTAHHUC,

36 MHOKEHUE U IEIICHUE bubmmorexa [IOK
Y A " https://m.edsoo.ru/7f4315c0
anreOpandyecKkux aApooeit
CrnokeHnune, BRBIYUTAHHE,
bu6mmoreka [IOK
37 YMHOKEHHE U JICIICHUE
. https://m.edsoo.ru/7f4318c2
anreOpandyecKkux aApooeit
Crnokenune, BRBIYUTAHHE,
Bbubnuoreka [IOK
38 YMHOKEHHE U JICIICHUE
o https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
[IpeoOpa3oBanye BRIpAKECHUI,
39 cop e >II<)a HUX aired I:uzlqecxne buGnnorexa LIOK
AeprRal p https://m.edsoo.ru/7f43259c¢
Ipodu
[IpeoOpa3oBanue BRIpAKECHUI,
40 cop e >II<)a X aired I;qucxne bubmmorexa LIOK
AeprRatl p https://m.edsoo.ru/7f432736
npodu
[IpeoOpa3zoBanue BhIpaXKEHUH,
41 CoZlepIKallINX aareopandecKue bubmorexa HOK
AeprRal p https://m.edsoo.ru/7f432736
npodu
4 KonTponbnas padota Ne4 o teme bubnmoreka [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
Bbu6nmmnoreka [IOK
43 Keanpatioe ypasnerie https://m.edsoo.ru/7f42eela
44 HemonHoe xBagpaTHOE YpaBHEHHE bubmmorexa IOK
P M https://m.edsoo.ru/7f42eela
45 HemonHoe xBagpaTHOE YpaBHEHHE bubmmorexa LIOK
P M https://m.edsoo.ru/7f42eela
46 dopmysia KOpHEN KBAJIPaTHOTO bubnnoreka HOK

ypaBHEHUS

https://m.edsoo.ru/7f42£158




47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
43 ®dopMyia KOpHEH KBaIPaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnmoreka [JOK
49 Teopema Buera https://m.edso:)_.lru/7f42fef0
bubnnoreka HOK
50 Teopema Buera https://m.edsof)l.ru/7f430076
51 Pemenne ypaBHeHUH, CBOAAIIMXCS bubnmoreka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢542
57 Pemenue ypaBHeHMI, CBOASIINXCS bubmmoreka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmue npoOHO- bubnnoreka HOK
pauvoOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue apodHO- bubnmoreka [JOK
palMiOHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBEIX 3a4a4 C Bbu6nmmnoreka [IOK
MMOMOLIBIO KBaJAPATHBIX YPAaBHEHUH https://m.edsoo.ru/7f42{75¢
56 Pernrenne TeKCTOBBIX 3a7a4 C bubnuotexa [JOK
MMOMOUIBIO KBaJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42{8f6
57 Kontponbnas padota Ne5 o teme bubnmoreka [JOK
"KBanparusie ypaBHeHUS" https://m.edsoo.ru/7f4301{2
JIuneliHoe ypaBHEHUE C IBYMs
58 NepEMEHHBIMH, €ro rpauk,
IpUMEPHI PEIICHHS] YPABHEHHUM B
LEJbIX YUCIIax
59 JIuneliHoe ypaBHEHUE C IBYMs

NepEMEHHBIMH, €ro rpauk,




IIPUMEPBI PEILICHNS YPABHEHUN B
LEJIbIX YHCIIax

60

JIuHeitHoe ypaBHEHUE C IBYMS
NepeMeHHBIMH, €T0 rpaduK,
IpUMEpHI PeIlIeHUs] ypaBHEHUH B
OCIIbIX YHUCIax

61

Pemenue cuctem AByX JIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pewenne cucreM IByX JIMHEMHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenue cuctem AByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

64

[IpumMepsl penieHus cucTeM
HEJIMHEHBIX YPAaBHEHUH C JBYMSI
NepPEeMEHHBIMU

65

IIpuMepsl perieHus cucTtemM
HEJIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

66

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUSI C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpIIpETALIUSL
YPaBHEHUSI C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenye TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUIN




Pemenne TeKCTOBBIX 3a1a4 C

69 IIOMOILBIO CUCTEM YPAaBHEHUIN
70 KoHnTtposbnas padora Ne6
71 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 YUucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0J1HOM TEpeMEHHON
74 JInHeHbIE HEPABEHCTBA C OJHOM bubnnorexka HOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
75 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c¢840
76 JIuneliHbIe HEPABEHCTBA C OJTHOU
MEPEMEHHOM U UX PEIICHUE
77 CucTembl TUHEHHBIX HEPABEHCTB C bubnnorexka HOK
OJHOM NEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TMHENHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOM MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOMN U UX PEILICHUE
N3obpakenue pemieHus
80 JMHEHHOI0 HEPABEHCTBA U UX bubmmorexa LOK
N N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOW MPSIMON
N3o00pakeHue penieHus
81 JIMHEITHOTO HEPABEHCTBA U UX bubmorexa HOK

CHUCTEM Ha 4MCIIOBOM IIPSAMOMN

https://m.edsoo.ru/7f42c9¢4




KontponpsHnas padora Ne7 mo

82 temaM "HepaseHcTBa. CucTeMbl
ypaBHEHHUH"
bubnnorexka HOK
83 Tonsmue pymKum https://m.edsogru/7f433c12
%4 OO6nacTh onpeneneHus u bubnnoreka HOK
MHO>KECTBO 3HAYCHUN (DYHKIIUU https://m.edsoo.ru/7f433d84
85 Cnioco0wI 3aganus GyHKIHANA
86 I'padux pynkumn
27 CgoiicTBa QyHKIINH, UX
oToOpakeHHe Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIUI
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX PeaIbHbIEC TPOLIECCHI
@OYHKINH, OMUCHIBAIOLINE MPAMYIO
90 u Z6p:TH3:fo HpOHOpHI:IIOHaIIEHH}; bubmorexa [TOK
SABUCHMOCTH, X Tpadui https://m.edsoo.ru/7f434bbc
91 l'unepbona
bubnnorexka HOK
92 T'nnepbona https://m.edsogru/7f4343eZ
73 Tpaux dymriit y =x* Effﬁ;f;;fgﬁmysn
OyHKIMU y =x%, y =x3, y=VX,y =
94 |x|};lrp:(bnjec1<0’e};eme;11/1e 7 bubmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHU U CUCTEM ypaBHEHUN
95 [ToBTOpPEHNE OCHOBHBIX MIOHATHN U bubnuoreka [JOK

METOJI0B KypcoB 7 U 8 KIIacCOB,

https://m.edsoo.ru/7f4371aa




00o011eHne 3HaHuH /
Bcepoccuiickas npoBepoyHas
pabota Ne§

IToBTOpEHNE OCHOBHBIX MOHSATUNA U

bu6mmoreka [IOK

96 7u8 1
METONOB KypeoB UH f1aceos, https://m.edsoo.ru/7f434eb4
0000111eHNEe 3HAHMIT
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJI0OB KypcoB 7 1 8 KJIacCOB, 1
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METOJIOB KypCcOB 7 M 8 KJIacCOB 1 bubmorexa LIOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1E 3HAHUI
99 MTorosasa KOHTponbHaa pabota Ne9 1
IToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJIOB KypcoB 7 M 8 KIaccoB 1 bubmorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
101 METOJIOB KypcoB 7 M 8 KIaccoB 1 bubmorexa [IOK
OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOJIOB KypcOB 7 M 8 KJIacCOB 1 bubmorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNEe 3HAHMIT
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoxa Bceero Kontponbueie  Ipaxruyeckue ilsyqemm :)Iﬁlt)bal;onaTenLHme
padoThbI padoThI pecypes:
PammmonannHEIC ynca,
1 HMppalMOHAJIbHBIC YKCIIa, KOHCUHBIE 1
1 OECKOHEYHBIE JIECATUYHBIC TpoOH
MHO0XeCTBO ACHCTBUTEILHBIX
2 YHCcel; TeUCTBUTEIILHBIC YMCIa Kak 1
OECKOHEUYHBIC AECSITUYHBIC POOH
B3anMHO omHO3HaYHOE
COOTBETCTBHUE MEXKY MHOKECTBOM
3 JICHCTBUTEIIBHBIX YUCEII U 1
MHOECTBOM TOUYEK KOOPAMHATHOMN
IpsIMOI
CpaBHEHHE IEMCTBUTEIBHBIX YHCEIT,
4 apupMeTHYeCKHe JeHCTBUS C 1
JICHCTBUTEIHEHLIMH YK CIaMU
5 [TpubmmxénHOE 3HaUCHNE |
BEJIMYUHBI, TOYHOCTH MPUOTMIKECHHS
6 Jluarnoctuueckasi KOHTPOJIbHas | 1
paborta Nel
7 OxkpyrieHue yucen 1
2 [Tpukuaka 1 OlIeHKa pe3yJIbTaTOB |
BBIYHCIICHHI
9 Konrponsnast padora Ne2 1 1




JIunelinoe ypaBHeHue. Pemenne

10 ABHEHUM, CBOJSALIUXCS K bubmmorex TIOK
VP N ’ gt https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
Jluneitnoe ypaBHeHue. Pemenue
11 YpPaBHEHU U, CBOJAIINXCS K
JIMTHEUHBIM
KBanparHoe ypaBHeHue. Pemienue Bu6 110K
nonroTeka
12 ABHEHHU, CBO c
YPABHCHHH, CROTAMHAXCA K https://m.edsoo.ru/7f43c542
KBaJPATHBIM
KBagparnoe ypaBuenue. Pemenue Eub 10K
nonnoTexa
13 aBHEHUH, CBO, ca K
YPABHEHIH, CROAATIMXCA https://m.edsoo.ru/7f43¢c542
KBaJPAaTHBIM
Bbubnuoreka [IOK
14 bikBapatHbie ypaBHeHHs https://m.edsoo.ru/7f43¢3d0
Bbubnmuoreka [IOK
15 bikBapaTHBIC ypaBHCHHS https://m.edsoo.ru/7f43¢3d0
IIpuMepsl pelieHys ypaBHEHUM
16 TpeThell U YETBEPTOM CTETCHEN
Pa3IoKEHUEM HAa MHOKHUTEIN
IIpuMepsl pelieHns ypaBHEHUM
17 TpETbEU U YETBEPTOU CTEIIECHEH
Pa3ioKeHUEM Ha MHOXKHUTENN
18 Pemenue npoOHO-panmoHaIbHBIX bubnnorexka HOK
YpaBHEHUMU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliOHAIBHBIX bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcToBbIX 3a1a4

anredpanvaeckuM METOI0M




21

Permrenuie TeKCTOBBIX 3a4a4
anredpanvaeckiuM MEeTOJI0M

22

Pemrenye TeEKCTOBBIX 3a1a4
anreOpandecKuM METOJ0M

23

Konrponsnas padora Ne3 o reme

"YpaBHEeHMs C OAHOMN IIEpeMEHHON'

24

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IByMsI IEPEeMEHHBIMU
U ero rpaduk

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHH ¢ ABYMS IEPEMEHHBIMU
U €€ peneHne

27

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHH ¢ ABYMS IEpEMEHHBIMU
U €€ peleHne

28

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ peIlCHHE

29

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ peneHne

30

Pemrenue cucreM qByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENIEHU

Bbubnmuoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenue cucreM qByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

Bbubnmuoreka [IOK
https://m.edsoo.ru/7f43d55a




Pemrenue cucreM qByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JINHEMHOE, a
IPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHHUH,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
IPYroe — BTOPOH CTEIIEHU
['paduaeckas naTEepIpeTaIms
34 CHUCTEMbI YPAaBHEHUH C IBYMS
[IEpEMEHHBIMU
35 Pemenue TekcToBbIX 3a1a4
anreOpandecKkuM crnocooom
36 Pemienue TekcToBbIX 3a1a4
anreOpanyecKuM crnocooom
37 Kontponbnas padotaNed mo teme
"Cucrembl ypaBHEHUN"
18 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBbie HEPABEHCTBA U UX bubnnoreka HOK
CBOKCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHble HEPABEHCTBA C OJJHOM bubmmoreka [IOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEpaBEHCTBA C OJJHOM bubnnoreka HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
13 CucTeMbl TMHEUHBIX HEPABEHCTB C

OJIHOU MEPEMEHHON U X PEUICHUE




CucreMbl TMHENHBIX HEPABEHCTB C

4 OJIHOM NIEPEMEHHOM U UX PEILLICHUE
45 CucTteMbl TMHEUHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U X bubmmoreka [IOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [JOK
peluieHue https://m.edsoo.ru/7f43b21e
43 KBagpatHble HepaBeHCTBA U UX bubnmoreka [JOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA U UX
pelieHne
50 KBanpaTHble HepaBeHCTBA U X
pelieHne
['paduueckas naTEpnpeTaLysL
51 Hsp;bBeHCTB u CI/ICTSMI;Iep:BeHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'paduueckas MHTEpIIpETAIUS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonrponsHas padoraNe5 o teme
"Hepasencrsa"
54 Ksagparnunas gynkius, e€ rpadux bubnnoreka HOK
Y CBOMCTBA https://m.edso0o.ru/7f4396¢6
55 KBanpatuunas ¢pyHkius, e€ rpaduk bubnmoreka [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pynkuus, e€ rpagux bubnuoreka [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4




57

[Tapabona, KOOPAMHATHI BEPITHHBI
napaboJIbl, OCb CHMMETPUH
napaboItb

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabo:a, KOOpIUHATHI BEPIIUHBI
nmapadoJIbl, OCh CHMMETPUU
napaboItb

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabo:a, KOOpIUHATHI BEPIIUHBI
nmapadoJIbl, OCh CHMMETPUH
napadoJIbI

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabona, KOOPAMHATHI BEPIITHHBI
napaboJIbl, OCb CHMMETPUH
napadoJIbI

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, KOOPAMHATHI BEPIITHMHBI
napaboJIbl, OCb CHMMETPUH
napabotb

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapaboina, KOOPANHATHI BEPLIMHBI
napaboJIbl, OCb CHMMETPUH
napaboIibl

63

I'paduku pynkmmit: y =kx, y =kx +

b, y=k/x, y=x*, y=VX, y=[x|

64

I'padpuxu Qynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

65

I'padpuxu Qynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

66

I'paduku pynkmmit: y =kx, y =kx +

b, y=k/x, y=x*, y=VX, y=[x|

67

I'padpuxu Qynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|




I'padpuxu Qynkumit: y =kx, y =kx +

68
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbnas pabora Neb o teme bubnmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84
70 [lonsatre yncmoBoM Bbubnmuoreka [IOK
MOCJIEIOBATEAbHOCTH https://m.edsoo.ru/7f43e6¢c6
3ajaHue nocnea0BaTeIbHOCTH
71 eKyppeHTHOU (HOpMYIIOi 1 bubmorexa HOK
Perypp . Ly https://m.edsoo.ru/7f43ebda
¢dbopmyI0if n-ro uieHa
7 Apudmernueckas u bubnnorexka HOK
reoMeTpruYeCcKasi MpOTrpeCCUm https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas u bubmmoreka [IOK
reoMeTpruYecKasi MpOTrpeCCUm https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-I0 YjIeHa
74 apu(pMETHYECKONW TPOTPECCHH bubmmorexa LOK
P POTP ’ https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
®opmyJibl N-TO WieHa
75 apu(pMETHIECKON TIPOTPECCHH bubmorexa HOK
P porp ’ https://m.edsoo.ru/7f43ef2¢
CYMMBI TIEPBBIX N YJICHOB
76 KonTponbnas pabora Ne7 o teme bubnmoreka [JOK
«Apudmerndeckas mporpeccus» https://m.edsoo.ru/7f43f0c6
@opmyJibl N-IO YICHa
77 rEOMETPUYECKON MPOTrPECCUN bubmorexa [TOK
P POTP ’ https://m.edsoo.ru/7f43172¢
CYMMBI MTEPBBIX N YJIECHOB
@opmyJibl N-IO YICHa
N bu6mmoreka [IOK
78 reOMETPHUUYECKOI MPOTPECCHH,

CYMMBI IICPBBIX N YJICHOB

https://m.edsoo.ru/7f43{8a0




79

N300pakeHne 4jIeHOB
apupMeTHYECKON U
Tr€OMETPUYECKOU IIPOrPECCUI
TOYKaMH Ha KOOPAWHATHOU
IUIOCKOCTH

80

N300pakeHne 4jIeHOB
apupMeTHYECKON U
T€OMETPUYECKOU ITPOrPECCUt
TOYKaMH Ha KOOPAVHATHOU
IUIOCKOCTH

81

JInHEeWHBIN 1 SKCIIOHEHIIUAJILHBIN
poct

82

CnoskHble MTPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoskHble MTPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonrponsHas padoraNe8 mo Teme
"YucoBbIE HOCIEN0BATEILHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHME, 0600IIEHNE U
CHCTeMaTH3alus 3HaHui. 3anch,
CpaBHEHME, JEHUCTBUS C
[[€I>'ICTBI/ITGJILHBIMI/I qyucjiaMu,
qucJjioBas HpHMaH

86

[ToBTOpeHme, 0600IIEHNE U
cucTeMaTH3als 3HaHUH.
[TporieHThI, OTHOIICHUS, TPOTIOPITUN

87

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3als 3HaHUH.
OxkpyrieHue, MpuOIMKEeHNE, OTICHKA




[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3Hanui. Pemenue

bu6mmoreka [IOK

88 TEKCTOBBIX 33J1a4 apU(PMETHUECKIUM https://m.edsoo.ru/7f443b12
crocobom
[ToBTOpeHme, 0600IIEHNE U

29 cucTeMaru3alus 3HaHui. Pemenue bubnunotexa [JOK
TEKCTOBBIX 33714 apuPMETHIECKUM https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpeHmEe, 0600IIEeHNE U

90 cUCcTeMaTHu3alus 3HaHui. Pemenue bubnunotexa [JOK
TEKCTOBBIX 33714 apuPMETHIECKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHME, 0000IIEHNE U

91 CHCTEMAaTHU3alls 3HAHHIA. bubnunotexa [JOK
[Ipeobpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMBIC 3HAYCHHS
[ToBTOpeHmE, 0600IIEHNE U

90 CHCTEMAaTHU3alls 3HAHHIA. Bbubnuoreka [IOK
[IpeoOpazoBanme anredpanyecKux https://m.edsoo.ru/7f444364
BBIPXCHHM, IOMTyCTUMbIC 3HAYCHUS
[ToBTOpeHmE, 0600IIEHNE U

93 CHCTEMAaTHU3alls 3HAHHIA. Bbubnmuoreka [IOK
[Ipeobpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f44462
BBIPQXCHHM, IOMTyCTUMbIC 3HAYCHUS
[ToBTOpeHue, 06001IeHNE 1

94 CHCTEMAaTHU3allis 3HAHHI. Bbubnmuoreka [IOK

[IpeoOpazoBanme anredpanyecKux
BBIpa)XEHUH, TOMTyCTUMBIC 3HAUCHUS

https://m.edsoo.ru/7f444a94




95

[ToBTOpeHue, 06001IeHNE 1

cucremartusanus 3HaHul. OyHKuuu:

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHme, 0600IIEHNE U

cucremarusauus 3HaHui. OyHKuuu:

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f444144

97

[ToBTOpeHmEe, 0600IIEeHNE U

cucrtemaTtusanus 3Hanuil. OyHkuuu:

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IIEHNE U

cucrtemaTtusanus 3Hanuil. OyHKuuu:

MOCTPOEHHE, CBOMCTBA H3Y4YEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTH3alis 3HaHUH.
I'paduaeckoe permenne ypaBHEHHI
M UX CUCTEM

Bbubnuoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTH3alis 3HaHUH.
I'padpuaeckoe permenne ypaBHEHHI
M UX CUCTEM

101

Hrorosast kKoHTpoJbHAsA padora Ne9

102

O0001IeHrE U CHUCTEMAaTU3ALIHS
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU MPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHMs

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI)IHOJ'IH?ITI), coucras YCTHBIC n IINCBbMCHHBIC HpI/IéMBI,

apudmeTHuecKre ASUCTBHS ¢ PAIIMOHATBHBIMU YHUCIAMH

1.2

HaXO,Z[I/ITL 3HA4YCHUA YUCJIIOBBIX BI:Ipa)KeHPIfI, MMPUMCHSATDH
pa3HoO0Opa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHHS 3HAUCHUH TPOOHBIX

BBIpXEHUH, coepKamx 0ObIKHOBEHHBIE U IECITUYHbBIE TpoOU

1.3

Ilepexoguts oOT OHOH (OPMBI 3amuMCH YUCEN K JPYyroi
(mpeoOpa3oBbIBaTh  JIECATUYHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO TPOOB)

1.4

CpaBHUBATH U YIIOPSIOUMBATH pallOHATIbHbBIE YHCIIA

1.5

OxpyriasaTh uyncia

1.6

BBINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYUCICHUHN, OLIEHKY
3HQYEHUW YHUCJOBBIX BBIPAKECHHUI. BBIIOTHATE JEUCTBUA CO

CTCIICHAMM C HAaTYPAJIbHBIMU MMOKA3aTCIIIMU

1.7

HpI/IMeHSITB NpU3HAKHU JCIUMOCTHU, PaA3JIOKCHUC HA MHOKHUTCIA

HaTYpaJIbHBIX YHCEIl

1.8

Pemate  IpakTHMKO-OPUEHTUPOBAHHBIE  3aladyd, CBSA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIIMYMH,
IIPOLEHTAMH, WHTEPIPETUPOBATh PE3yNbTAThl PEIICHHA 3anad ¢
y4E€TOM OTPaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX

00BEKTOB

AnrebGpanyeckue BhIpaKeHHs

2.1

Hcnonp3oBate anredpanyecky0 TEPMHHOJIOTUIO U CHUMBOJIHKY,

NPUMEHSTH €€ B MPOIIECCEe OCBOCHHS YUEOHOTO MaTepraa




2.2

HaxonuTe 3HaueHus OyKBEHHBIX BBIPDAKCHMHA TMPH 3aJaHHBIX

SHAYCHUAX IMEPEMCHHBIX

23

BoeimonHaTe mpeoOpazoBaHUsl 1EIOr0 BBIPAXKEHUS B MHOTOYJIEH

MPUBEICHUEM TTOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BrInonHsATs yMHOKEHHE OJHOUYIEHA HA MHOTOWIEH U MHOT'O4JIeHa Ha
MHOTOYJIEH, MPUMEHSTHh (OpMyJbl KBajpaTra CyMMbl W KBajpara

pasHoOCTH

2.5

OcCylIecTBISATh PA37T0KEHUE MHOTOWIEHOB Ha MHOXHUTENIU C
MOMOIIbIO BEIHECEHHUSI 32 CKOOKH OOIIET0 MHOXKHUTENS, IPYIIHPOBKH

CJIaraeMbIX, MPUMEHEHHs (POPMYJI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh NpeoOpa30BaHUs MHOTOWICHOB [T PEIICHUS PA3TUIHBIX

3aaa4 U3 MaT€MaTuKu, CMCXKXHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTENEHEHW C HATyPAJIBHBIMU IOKA3aTEISIMU

JUIsE TpeoOpa3oBaHMsl BhIPAXKEHUN

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats snHHEHHbIE ypaBHEHHS C OJHOW TMEPEMEHHOM, MPUMEHSS
ImpaBujia ne€pexoaa OT UCXOAHOI'0 YPAaBHCHUA K PaBHOCHUIIBHOMY CMY.

[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2

[Ipumensitb rpaduueckrue METOAbl TMPU PEUIeHUH JUHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[Monbupate mnpuMepsl map 4YHCEN, SBISIOLUIMXCS PELICHUEM

JMHENHOTO ypaBHEHUS C IByMS IEpEMEHHBIMU

34

CTpouTh B KOOPIMHATHON TUIOCKOCTH IpauK JIMHEHHOTO ypaBHEHHUS
C ABYMsI IEPEMEHHBIMU; MOJIb3YSICh IPaPUKOM, IPUBOIUTH TPUMEPHI

peleHus ypaBHEHUS

3.5

Pemate  cucreMbl  IBYX JIMHEMHBIX ypaBHEHMM C  JIByMs

NEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu

3.6

CocTaBnsiTh U pelIaTh JUHEUHOE YPABHEHUE UJIM CUCTEMY JIMHEUHBIX
ypaBHeHI/II\/'I 110 YCJIOBHUIO 3aJia4yu, HHTCPIIPETUPOBATE B COOTBCTCTBUU

C KOHTEKCTOM 3aJIa4M MOJIy4EeHHBII pe3ynbTar

Koopaunats! u rpaduku. @yHKIUN

4.1

N300pakaTh Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAWHATaM, JIy4H, OTPC3KU, MHTCPBAJIbI, 3alIMCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM s3bIKe




4.2

OTtMeuaTh B KOOpHHHaTHOﬁ IIIIOCKOCTH TOYKH IIO 3aJaHHBIM

KOOpIUHATAM

43

Crtpowuts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk PyHKITUN Y

= [x]

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTb, BpEMS, DPACCTOSHHUE, LIEHY, KOJIMYECTBO,

CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM paboThI

4.5

HaxonuTe 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Monumare rTpaduveckuii cmoco® TMPEeACTaBICHUS U aHAIM3a
UHpOpMAIMK, H3BJICKATh M HHTEPIPETUPOBATh HH(OpMAIHIO H3

rpauKOB peabHBIX MPOILECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonws3oBaTh Ha4dyaJIbHbIC NpCACTaBJICHUA 0 MHOXKECTBC
HeﬁCTBHTeHLHBIX YUCCIT IJI1 CpaBHCHHA, OKPYTJICHUSA U BBIHHCHGHHﬁ,
H306pa)KaTB IIGfICTBHTGHLHBIC qyucja TOYKaMH Ha KOOpHHHaTHOﬁ

PAMOM

1.2

[IpumensaTh mOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS,
HAXOJIUTh KBaJpaTHbIE KOPHM, HCIONb3Yys HpU HEOOXOIUMOCTH
KAJIBKYJIATOD, BBIIIOJIHATH npeoOpazoBaHus BBIPAKCHMUI,

CoZepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEN

1.3

Hcmonp3oBaTh 3amucH OONBIINX M MAaJBIX YHCET C IIOMOIIBIO

JECATUYHBIX Apo0ei u cTeneHeit uncna 10

AnrebGpanyeckue BbIpaKeHUs

2.1

[IpuMeHsTh MOHSATHE CTENEHU C IEJIbIM IOKA3aTeNIeM, BBIMOIHSATH
npeoOpa3oBaHus BBIPAKEHUI, COAEpXKAIMX CTENEHU C LEJIbIM

IIoOKa3aTcjicm




2.2

BBINONHATE  TOXKIECTBEHHbIE MPEeOoOpa3oBaHUSl  PAIMOHAIBHBIX
BBIPQKEHU HA OCHOBE MpaBWJI JCHCTBUU HAJ MHOTOWIEHAMH U

anreOpandecKuMH JpoOsMu

23

PacknanbiBaTh KBaJpaTHBIA TPEXUIICH HA MHOKUTEIIN

24

[IpumMeHnsaTh IpeoOpa3zoBaHMs BBIPAKEHUH U PELICHUS PAa3TUYHBIX

3aaa4 U3 MaT€MaTuKu, CMCXHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemarp nuHeliHble, KBaJgpaTHblE YpaBHEHUS U palUOHAJIbHBIC
ypaBHEHUSsI, CBOJASIIUECS K HUM, CUCTEMbI IBYX YpaBHEHUH C JBYyMs

MEPEMEHHBIMU

3.2

[IpoBoauTh MpOCTEUIIME UCCICNOBAHUS YPABHEHUH U CHCTEM
YpPaBHEHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuiecKux
IpeJCTaBICHUN (YCTaHABJINBATh, UIMEET JIU YPABHEHUE WM CHCTEMA

YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee)

3.3

[lepexomuTh OT cioBecHOM (OpMYIHpOBKH 3agauni K €€
anredpanvdeckoil MOAEIH C TOMOIIBIO COCTABICHUS YPAaBHEHUS WIIH
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATb B COOTBETCTBUU C

KOHTEKCTOM 3aJa4 ITOJyYEHHBIN pe3yJIbTar

3.4

[IpuMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB I CpPaBHEHHS,
OIIEHKH, pelllaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpah)uuecKyIo HIUTFOCTPALINIO MHOXKECTBA PEIICHUH

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DyHKIUU

4.1

[loHuMaTh W WCMONB30BaTh (YHKIMOHATIHHBIC TIOHSATHS W SI3BIK
(TepMUHBI, CUMBOJIMYECKUE OOO3HAUEHUS), OMPEACNSATh 3HAYCHHE
(GYHKINU 110 3HAYCHUIO apryMEHTa, ONPEACISITh CBOMCTBA (DyHKIHH

o e€ rpaduky

4.2

CrtpouTth Tpaduiku dIeMEHTapHBIX (PYHKITUN BHJIA:

y =k/x,y=x?y=x>y=|X|, ONUCHIBATH CBOMHCTBA YHCIOBON (PYHKIIUU
o e€ rpaduky




9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHUBATh U YIOPSAIOYMBATH PALMOHAIBHBIE U HPpPaLMOHAJILHBIC

qucia

1.2

BrimonHsATs apudmeTrueckue NeHCTBUS ¢ palliOHATIbHBIMU YHUCIAMH,
coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, BBIITOJIHATD BBIYUCIICHUS C

HppanuoOHaJIbHBIMU YU CJIaMU

1.3

HaxoauTh 3HaueHUs1 CTENEHEW C LEBIMH MOKA3aTeIIMU U KOPHEH,

BBIYUCTIATH 3HAYCHHU A YHUCJIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OkpyrisaTh  ACMCTBUTEIbHBIE  YHCIA, BBIMNOJIHATH  HPUKHUIKY

pe3ynbTara BEIUMCICHUN, OLIEHKY YHCIIOBBIX BBIPAXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemwlats MHENHBIE M KBaApAaTHbIC YPAaBHEHMS, YPaBHEHUS,

CBOJAIIUECS K HUM, TPOCTEHIIINE JPOOHO-pallMOHAIbHbIE YPaBHEHUS

2.2

Pemats cucTemMbl ABYX JIMHEWHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU
Y CUCTEMBI [IByX YPABHEHMM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBIISAETCS

JIMHEWHBIM

23

Pemate TekcTOBBIE 33/1a4M ANreOpanyecKuM CIIOCOOOM € MTOMOIIBIO
COCTaBJICHUS] YPABHEHUS WM CUCTEMbl JIBYX ypaBHEHUH C ABYMS

NEPEMEHHBIMU

24

[IpoBOaUTE MPOCTEHIINE HWCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadudyecKux
Npe/CTaBICHUN (HalpuUMep, YCTaHABIMBATh, UMEET JIM YpaBHEHHE

WIHM CUCTEMA YPAaBHEHUM PEIICHUS, ECIIU UMEET, TO CKOJIBKO)

2.5

Pemate nuHEWHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300paXkaTh pelIeHne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aITUCHIBATh

PCIICHUC C TOMOIIBIO CUMBOJIOB

2.6

Pemats cucTteMbl JTHMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,

BKJIIOYAOMIUC KBAaJApPaTHOC HCEPABCHCTBO, 1/1306pa>1<aTb PCIICHUC




CHUCTCMBI HCPABCHCTB HaA YHCI0BOH HpSIMOfI, 3aIMUCBIBATh PCHICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 3a1a4

DyHKIUU

3.1

PacnoznaBath  (yHKOMHM  HM3ydYeHHBIX  BHJOB.  [loka3bIBaTh
CXEMaTHYECKH PACIIOJIOKCHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpa¢pukoB QyHkumii Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOA((PHUIMEHTOB, OMHUCHIBATH CBOWCTBA

byHKIMA

3.2

[Toka3piBaTh CXEMaTHYECKH pACIONOXKEHHE Ha KOOPAUHATHOM
MJIOCKOCTH TpadukoB GyHKIMA Buaa y = YX, y = |X| U ONMUCHIBAThH

cBoicTBa PyHKITUN

33

Ctpouth W u300pakaTh CXEMAaTUYECKU TpaPUKU KBAAPATUIHBIX
(GyHKIMA, OMUCHIBATH CBOMCTBAa KBAAPATUYHBIX (DYHKIUMH 1O HX

rpadukam

34

Pacno3naBaTe KBajpaTuuHylo (yHKIUIO 10 (GopMmylie, MPUBOAUTH
IpUMephl KBAaJpaTUYHBIX (YHKIHMH U3 pealbHOW KHU3HH, (DU3HKH,

F€OMETPUH

ApudmeTnueckast U reoMeTpUUYecKas Iporpeccuu

4.1

Pacno3naBate apu(METHYECKYI0 M T€OMETPHUYECKYIO MPOTrPECcCUr

P Pa3HBIX CIIOCO0AX 3aJaHus

4.2

BEITIONIHATE BBIYMCICHHUS C HCIONB30BaHUEM (GOpPMYN 7-TO UJIeHA
apuMeTUIECKON B TEOMETPUIECKOM MPOTPECCHil, CyMMBI TIEPBBIX N

HJICHOB

4.3

I/I306pa)KaTb YJICHBI IIOCICI0BAaTCIBHOCTHU TOYKaMH Ha

KOOPAUHATHOU TNIOCKOCTH

44

Pemiate 3agauun, CBSI3aHHBIE C YUCIOBBIMHU MOCJIEI0BATENLHOCTSIMU, B
TOM 4YHCJI€ 3aJauyd U3 pEeAIbHON XKHU3HU (C HCIOIb30BAaHUEM

KaJIbKYJIATOpa, MU(PPOBBIX TEXHOJIOTHH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BIYMCTICHUS
JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEXO] OT OJHON (POPMBI 3amucH
1.1 apoGeit k apyroif. IloHsATHE palMOHANBHOTO YHCIA, 3alHCh, CPAaBHEHHE,
YHOPSAA0OYUBAHUE PALMOHAIBHBIX YHCET
15 Apudmernueckue IeHCTBUS C pallMOHAIBHBIMY YHCIIaMU. Penienne 3anaq u3
' peaIbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpejesieHHe, npeoOpa3oBaHue
' BBIPAKECHUI Ha OCHOBE OMPE/IEeNICHNUs, 3aMUCh OOJBIINX YHCE
L4 [TporieHTsI, 3aMuch MPOLEHTOB B BUAE IPOOU U APOOU B BHUJE MPOIECHTOB.
' Tpu ocHOBHBIE 337]aU HA MPOLIEHTHI, PEIICHHUE 3a/1a4 U3 PEAIbHOM MPaKTUKU
s [IpumeHeHne mpPU3HAKOB JETUMOCTH, pa3IOKEHHWE Ha MHOXKHUTEIU
' HaTypaJIbHBIX YHUCET
L6 PeanpHple 3aBUCMMOCTH, B TOM 4UHCJIe TMpsiMas W oOpaTHas
' MPOMOPLHUOHATIBHOCTH
2 Anrebpandeckue BoIpaKEHUS
-1 [TepemeHHbIE, UUCIIOBOE 3HAYEHUE BBIpaKEHU ¢ IEpeMEHHOM. JlomycTuMble
' 3HAYECHUS IEPEMEHHBIX
55 [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIUYUHAMU B BUAE (OPMYJIBL
' Beruncnenus o popmynam
)3 [IpeoOpa3oBanue OYKBEHHBIX BBIPAXKECHUH, TOXIECTBEHHO paBHbBIC
' BBIPAXKEHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM
5 s OpnouneHnsl 1 MHOTOWIeHbl. CTeneHs MHOTOWwIeHa. CloXeHne, BHIYUTaHuUE,
' YMHOXEHUE MHOTOYJICHOB
@opMynbl  COKPAIEHHOTO YMHOXKEHMS: KBaJApaT CyMMbI M KBajapar
2.6 pasHoctu. @opmysna pa3HOCTH KBaapaToB. Pa3nmokeHWe MHOIOYJIEHOB Ha
MHOXUTEIN




3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBHia NpeoOpa3oBaHUs ypaBHEHHS,
' PaBHOCUJIIBHOCTh YPAaBHEHHI
32 JluHeliHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOTO
. YPaBHEHUs, PELICHUE JINHEUHBIX YPAaBHEHUU
13 CocraBiieHne ypaBHEHUH 10 yCIOBUIO 3aa4ul. Perenre TeKCTOBbIX 3a7a4 ¢
' MOMOUIBIO YpaBHEHHI
3.4 JIuHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU U €r0 Tpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUH C JABYMs NEpEeMEHHBIMU. PemieHue
3.5 CHUCTEM YPaBHEHHH CIIOCOOOM TOICTAHOBKH. [IpUMephI perieHus] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIMN
4.1 Koopaunara Touku Ha npsiMoi
42 Uucnosble IpOMEXKYTKH. PaccTosiHue MEK Ty ABYMS TOUKAMU KOOPAUHATHON
' pAMOi
T [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciycca U opaAMHATA
' TOYKH Ha KOOPJAMHATHOM IJIOCKOCTH
4 [Tpumepsr rpadukoB, 3agaHHbIX (hopmyinamu. Utenne rpadMKoB peaTbHbBIX
' 3aBUCUMOCTEHN
4.5 [Tonsatue gpynkiun. I'padux ¢pynkiun. CroiicTBa QyHKIHIA
4.6 Jluneiinas Qyukuus, e€ rpaduk. ['paduk pynkuuu y = [X|
47 I'paduueckoe pemieHHEe JTUHEWHBIX YpPaBHEHUH M CHCTEM JHMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Uwucna v BBIYUCICHUS
. KBagparueiii kopeHbp u3 uucina. [loHstue o0 WpparMoOHATLHOM YHUCIIE.
' JlecATHUHBIE TPUOJIMKESHUS UPPALMOHATIBHBIX YHCE
CBoiicTBa apupMeTHyecKMX KBAJpPAaTHBIX KOpHEH M MX MPHUMEHEHHE K
1.2 npeoOpa3oBaHHIO YHUCJIOBBIX BBIPAXKECHUI u BBIYMCIICHUSIM.
JlelicTBUTENBHBIC YUCTIA




1.3

Crenens ¢ 1eabpIM [T0Ka3zareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia

2 AnrebpanuecKue BHIPAKCHHS

51 KBanpaTtHblii TpEXuieH, pas3lIo)KEHHE KBAaJpaTHOIO TpEXUWIEHA Ha
' MHOHUTEIN

2.2 Anrebpandeckas po0b. OCHOBHOE CBOMCTBO alreOpandeckou apoou

2.3 CrnoxxeHue, BRIYMTAHNUE, YMHOKECHHE, JIETICHUE allreOpandecKux apooei

24 ParonanbHble BEIpaskeHHUs U UX TpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHHe, (opMmysa KOpHEH KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHMH, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM

33 [Ipocreitmume npoOHO-pallMOHATIBLHBIC YPaBHEHUS

I'paduueckas uHTEpHpeTalys YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. [Ipumepsl perieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU

3.5 Pemienue TeKCTOBBIX 3ajau alreOpandeckum crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HO TepeMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHON

3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 OyHKIUU

il [Tonstne Qynkmuu. OO6macTh ONpeneneHuss W MHOXKECTBO 3HAYCHUUN
' ¢ynkuuu. CrnocoOsl 3ajaHus GyHKIUN

4.2 I'padux ¢pynkunu. Urenue cBoicTB GyHKIMU N0 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIONIUX PeaATbHbIE MTPOLECCHI

14 @OyHKIUMHM, ONUCHIBAIOUINE NPAMYI0 M OOpaTHYIO NPONOPLUOHAIbHbIC
' 3aBUCUMOCTH, UX TpapuKu

4.5 OyHKIUU y =x% y = x°

4.6 Oyukiun y = [x, y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN




9 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna u BEIYUCIEHUS
. ParionanbHble yKcia, MppaloHaibHBIE 4YKCIa, KOHEYHbIE M OECKOHEUHbIE
' JECATUYHBIE POOH
MHOKECTBO  IEUCTBUTEIIBHBIX  YHUCEJ, JICWMCTBUTENBHBIE 4YHCIA KAk
15 OecKkOHEUYHbIe JecSATHYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
. MEXIY MHOXECTBOM JEHCTBUTEIBHBIX YHUCEI M KOOPAUHATHOM IIPSIMOM.
CpaBHEHHE NEHCTBUTEIBHBIX YHUCEIT
1.3 Apudmerndeckue 1eHUCTBUSA ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubdinxeHus, olieHKu. Pazmepbl 00beKTOB OKPYKAIOIIEro MUpa,
14 JUTUTETTLHOCTh TPOIIECCOB B OKpYKarolieM mupe. [IpubnmkéHHoe 3HaueHUE
' BEJIMUMHBI, TOYHOCTH mpubkeHus. Okpyrinenue uncen. [Ipukuaka u omeHka
Pe3yJabTaTOB BBIYMCICHUN
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 YpaBHEHUS C OJTHOU MEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. PerieHue ypaBHeHUH, CBOAAIINUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIIIMXCS K KBaJAPATHBIM
Y bukBagpatHoe ypaBHeHue. Ilpumepsl perieHus ypaBHEHUH TpeThed U
. YETBEPTOU CTEIICHEW Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenne npoOHO-paliMOHATBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IByMS ITEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEWHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU
29 Pemenue cucteM nByX ypaBHEHHH, OJHO M3 KOTOPBIX JMHEUHOE, a APYyroe —
. BTOPOM CTEIEHU
2.10 ['padmueckas MHTEpIpETALIUS CUCTEMBl YPaBHEHH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIoCOO0M
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBA




I'paduueckas wHTEpHpeTaryisi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

2.16
NEpEMEHHBIMU

3 DyHKIUU

31 KBagpatnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabosa, KOOpaMHATHI
. BEPLIMHBI MapadoiIbl, OCh CHMMETPUH MapadoIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux cBoicTsa

33 I'paduku pynkuuit y=k/x, y = x° 1 uX cBOWCTBA

3.4 I'padpuku GyHKIMI , 1 UX CBOWCTBA
4 YucnoBbIe OCIEN0BATEILHOCTH

il Ornpezenenne v CocoObl 3aaHusT YUCIIOBBIX MTOCIICIOBATEILHOCTEH. 3a1anne
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyItoii u popmyInoit n-ro dieHa

4o Apudmernueckass nporpeccus. DPopMmyibl 7-T0 WieHa apuMeTHUECKOH
' IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

T I'eomerpuyeckas mnporpeccus. DopMyibl n-TO WiIeHAa TE€OMETPUYECKON
' MPOTPECCUH, CYMMBbI IEPBBIX 72 YJICHOB

44 N3o00pakeHre WICHOB apu(PMETHUYECKONM W TEOMETPHUYECKON Mporpeccuit
' TOYKAMU Ha KOOPAUHATHOM TNIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAJIbHBIA POCT

4.5 CokHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI' ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM MPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSITUSAMH: MHOXECTBO, IOJMHOXECTBO,
olepanuy HaJ MHO)XECTBaMHU; YMEHHUE OIEpUPOBATh IOHATHUAMH:
rpad, cBsa3HBIN Tpad, NepeBo, MUK, MPUMEHITh UX MPU PELUICHUH
3aJa4; yMEHHE HCHOJb30BaTh rpaduyeckoe TpeACTaBICHUE
MHO>KECTB JUIsl OIMCAaHUSl pealibHbIX IPOLIECCOB U SIBICHUH, NpHU

peIIeHNH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHUE, aKCUOMa, Te0peMa,
JI0Ka3aTeNIbCTBO; YMEHHUE pAclO3HaBaThb MCTHHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, NPUBOJUTH NPUMEPHI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUIAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JACIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKH
JETUMOCTH, IeJI0e YHCIO0, MOJYJIb YMCIa, OOBIKHOBEHHAs! po0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YUCIIA, PALIMOHATIBHOE YHCIIO,
UppalMOHATBHOE YHCIIO, apu(PMETHUYEeCKUH KBaJApaTHBIM KOPEHbD;
YMCHHME BBINOJHATH JCUCTBHS € YWCIAMH, CpPaBHUBaTbh H
yIOpAIOYMBATh YHCIIA, IPEACTABIATH YHUCIA HAa KOOPAWMHATHOU
IPSMOM, OKPYIVIATH YHWCIA; YMEHHUE JCJIaTh NMPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATUSAMU: CTEIIEHb C LIEJIBIM ITOKa3aTeNeM,
apu(pMETHYCCKHII KBAaJPAaTHBIH KOPEHb, MHOTOWICH, aNreOpandecKast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJibIlle E€IUHMIBI; YMEHHE BBINOJHATH PacdeéThl MO (GOpMyIam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAMOHANBHBIX BBIPAKEHUNA U
BBIPDKCHUI C KOPHSIMH, Pa3I0)KeHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OPMyN pPAa3HOCTH KBAJAPaToB M

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue oneprupoBaTh IMOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM TIEPEMEHHOM, YKCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pelllaTh JUHENHHbIE U KBaJpaTHbIE YPABHEHHUS,
JIPOOHO-PALlMOHATIBHBIE YPABHEHUS C OJHOW MEPEMEHHOH, CUCTEMBbI
JBYX JIMHEMHBIX YPABHEHUH, IUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OAHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 APYTHUX IPEIMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHE MCIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTH JJISi M300paKeHUS peIIeHHi

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATUAME: GyHKIHS, Tpaduk QyHKITNHN, HY I
byHKIIH, INPOMEXYTKH  3HAKOIMOCTOSHCTBA,  MPOMEXYTKHU
BO3pacTaHus, yObIBaHWsS, HaWOOJbIIee M HAUMECHbBIIEE 3HAYCHUS
byHKLINY; yMEHHE OTIepUPOBATH MOHATHUSIMH: npsiMast
NPOTIOPIIMOHATILHOCTb, JINHEHHAST QYHKIINS, KBalpaTUIHasT PyHKIHS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, Mapabonia, rumepoosa; ymeHHe
ctpouth rpaduku  QYHKIHUHA, HWCMONB30BaTh TrpaduKku s
OTIpeNieJIeHUs] CBOMCTB INPOLIECCOB U 3aBUCUMOCTEH, I PEIICHHS
3a71a4 U3 JPYTUX YYeOHBIX MPEIMETOB U PEajbHOM KU3HU; YMECHUE

BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEXIY BEJIMYMHAMU

YMenue ONepUpOBaThH MOHSATUSAMH: MOCJIEI0BATEIBHOCTD,
apumernyeckas U TEOMETpUYECKas MPOrPecCHuu; yMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
oOmiero 4jieHa mpy penIeHuy 3a/ay, B TOM YHKCIE 33Ja4 U3 JAPYTUX

y4eOHBIX TPEMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aJja4i pa3HbIX TUIOB (B TOM YHCJIE HA MPOIEHTHI,
JOJIM W 4YacTu, JBW)KEHUE, PaboOTy, IIEHy TOBApOB M CTOUMOCTH
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4 U3 00JIaCTH YIIPaBICHUS JIUYHBIMU
U CeMEWHbIMM (UHAHCAMM); YMEHHME COCTaBISTh BBIPAKEHUS,
YpPaBHEHUsI, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4yH,
UCCIIEI0BATh MOJTYYECHHOE PELICHNE U OLIEHUBATh MPaBAONOJ00OHOCTb

MOJTyYEHHBIX PE3yJIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmas,
ayd, JIOMaHasl, yToul, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTrOJbHUKH,




OpSMOYTOJIBHBIN TPEyrojJbHHUK, MeluaHa, OUCCEKTpuca M BBICOTA
TPEYrojbHUKA,  YETHIPEXYTONBHUK,  MapajienorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTYypaMu;
YMEHME peniaTh 3aJaud, B TOM YMCIIE U3 NOBCEIHEBHOM KM3HH, HA
HaXO0KJ€HUE N'€OMETPUUECKUX BEIUYHMH C MPUMEHEHUEM U3YUYEHHBIX

CBOUCTB uryp u pakroB

10

YMeHue onepupoBaTh MOHATHSAMH: PAaBEHCTBO (pUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapajlIeIbHOCTh U MEPICHANKYISIPHOCTD MPSIMBIX,
Yrojl MeXZAy IpsMbIMH, HNEPIECHAUKYIAP, HAKIOHHASA, IIPOCKLHUS,
nogobue  uryp, TOMOOHBIE  TPEYrOJBHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKU U IPSIMOM; YMEHHE paclO3HaBaTb PaBEHCTBO,
CHMMETpHI0O HW  TojoOue buryp,  mapauIeNIbHOCTh U

NEPIEHAUKYIISIPHOCTD MIPSMBIX B OKPYXKaIOLIEM MUPE

11

YMeHue omnepupoBaTh MMOHATHSAMH: JJIMHA, PAacCTOSHHUE, YTOJ
(BeniMuMHA yTia, CHHYC U KOCHHYC yIJla TPEYrojbHHKA), TUIOIMIA/Ib;
YMEHHUE OIICHUBAThH Pa3Mephl IPEIMETOB H 00BEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE TMPUMEHATh (OopMysbl MepUMeTpa U IJIOLAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO TMapajuieJenuIle]a; YMEHUE NMPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpuroHomerpuyeckiue COOTHOIICHUS IS

BbIYUCJICHUA JJIHH, paCCTOSIHI/Iﬁ, Hnoma,ueﬁ

12

YMmenue wu3o0paxarb TUIOckHe GUIypel M UX KOMOWHAIMWH,
IPOCTPAaHCTBEHHbIE (HUTYpPHl OT PYKH, C MOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh MOHATHUSMU: MPSMOYTOJIbHAs —CHUCTEMA
KOOpAMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
MpPOU3BE/ICHHE BEKTOpa Ha YHCIO, CKAJISIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPIWHATHI IS
MPEACTABJICHUS JAaHHBIX W PEIICHMs 3aJlay, B TOM YHCIIE U3 JAPYTUX

y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

14

YMeHue omnepupoBaTh TMOHATUSMU: CTOJIOUKOBBIE U KpPYTOBBIE

qUarpaMMmbl, TaONWIBI, CpenHee apudMeTHYeckoe, MeauaHa,




HauOoJbIlIee U HaUMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJCKaTh, HMHTEPIPETHPOBATE M  MPEOOpPa30OBBIBATH
uHPOpPMAIIMIO, TPEJICTABICHHYI0 B TaOMUIaX U Ha Iuarpammax,
OTPaKAIONIYI0 CBOHCTBA W XapaKTEPUCTUKU PEATHbHBIX MPOILECCOB U
SIBJICHUW; yMEHHE paclo3HaBaTh W3MCHUWBHIC BEJIUYUHBI B

OKpY’KaloleM MUpe

15

YMeHne omnepupoBaTh MOHATHUSMU: CIyYaWHBINM OMBIT (CIIyYaiHBINA
HKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXON)
CIIy4aiflHOTO OIbITa, CIy4yailHOe COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4YalHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE peuaTh
3aJa4d METOZOM OpPraHMW30BAaHHOTO Nepedopa U ¢ UCIOIb30BAHUEM
IpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU pealbHbBIX
COOBITHH U SIBJICHUH, IOHUMATh POJIb MPAKTUYECKU JJOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXalolleM MHpE U B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCEI U €T0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpAaTh MOIXOSANIANA M3YyYECHHBIH METOH JJISI PEIICHUS
3a/1a4d, IPUBOAUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE W KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OTACJIbHBIC BBIJAIOIIMECS PE3YJIbTaThl,
MOJIyYEHHBIC B XOJI€ PA3BUTHS MAaTEeMAaTHKU KaK HAayKW, TPUBOJUTH
npuUMepbl  MaTeMaTH4YEeCKUX OTKPHITMM W  HX  aBTOPOB B

OTEYECTBEHHON M BCEMUPHOI UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1 Uucna u BEIYUCIEHUSA

1.1 Harypanbnbie u nensie yucna. [IpuzHaku Je1MMOCTH LENbIX YUCE

1 OOBIKHOBEHHBIE W JECATUYHBICE  JApOOM, TMPOIEHTH, OECKOHCYHBIC
' NepPUOANYECKUE IPOooH

13 Panmonaneupie uncia. Apudmernyeckue omepanudud € paldOHATIbHBIMU
. YUCIaMHU

14 JevictButensHple uncia. ApudMeTHYECKHE OINEepaIuu C JCUCTBUTEIHHBIMU
. YyHCIIaMu

s [TpuOmkE€HHBIE BBIYMCIEHUS, MpaBUia OKPYIVICHHS, NPUKHUAKA U OIIEHKa
. pe3ynbTara BEIYUCICHUN

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHbIE BbIpa)XKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Cremnenb ¢ nensiM mnokasareiaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
. CaoiicTBa cTeneHn

23 MHorouneHsl

2.4 Anrebpanueckas 1pooOb

5 Apudmernueckuii  KOpeHb  HaTypaidbHOH  cremeHu.  [leiictBus ¢
' apuMeTHIECKUMU KOPHIMH HATypaJbHOU CTETICHH
3 YpaBHEHUS U HEPABEHCTBA

- Llenble m poOHO-panMOHANbHBIE ypaBHEHUS. CHCTEMbl UM COBOKYIHOCTH
. ypaBHEHUH

35 Llenble u npoOGHO-palioHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble NOCIIEI0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN




Apudmerndeckass M reomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX

4.2
MIPOLIEHTOB
5 DyHKIHUH
OyHknus, cnocodsl 3amanus  Gyskmuu. ['paduxk  dysakmuu. OOmacts
OTIpeieNIeHUs] U MHOXeCTBO 3HaueHuil ¢pynkuuu. Hynun pynkuunu. [lpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl U
MUHUMYMBI (pyHKImu. HanGospiiee m HauMeHbIlee 3HadeHHE (DYHKIIMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha mpsMoil ¥ TIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyroJbHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKuX BEITMYNH
7.6 BekTopsl Ha mIockoCcTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

Anrebpa.7 knacce: y4eOHHK Ui 001e0o0pa3oBaTeIbHbIX opranu3anuii. Asropsl: FO.H.Makaprryes
,H.I'"Mungrok, K.M.Hemkos, C.b.CyBopoBa. Mocksa «IIpocsemenue» 2022

Anrebpa.8 xiracce: yaeOHUK 17151 001Ie00pa3oBaTebHBIX opranm3aiuii. ABTopsl: F0.H.Maxkaprrues
,H.I'"Mungrok, K.1M.Hemkos, C.b.CyBopoBa. Mocksa «IIpocsemenue» 2022

Anrebpa.9 knacc: yuebHUK ana obweobpasoBatenbHbix opraHusaumii. Asropsl: FO.H.Makapsraes
,H.I' . Mungrok, K.M.Hemkos, C.b.CyBopoBa. Mocksa «IIpocsemienue» 2022

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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