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COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia v BBIYUCICHUSA

Panmonanpabie uncna. CpaBHEHHWE, YMOPSAOYMBAHHE W apU(DMETHUECKHC
JEUCTBUS C pallMOHAIBHBIMU yucaaMu. YucinoBas npsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypajbHBIM IOKa3aTeleM M €€ CBOWCTBAa. 3alliCh YHUCIA B
JECATUYHOM MO3UIMOHHON CUCTEME CUUCIIEHHUS.

Pemmenne TekcToBBIX 3a1a4 apupMeTndeckum crnocodom. Pemenne 3amad u3
peaybHON TIPAKTUKH HA YacTH, Ha JPOOU, Ha TIPOIEHTHI, TPUMEHEHUE OTHOIICHHM
U TpONOpUUN MpU pEeHIeHUH 3ajlay, pelleHue 3ajady Ha JBUWXKEHHue, pabdory,
MOKYTIKH, HAJIOTH.

JenmumocTs 1ienbix yuces. CBONWCTBA IETUMOCTH.

IIpocteie u cocraBHble uuncia. YETHble u Heu€THble 4yucina. [lpusHaku
nenaMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku OE€TUMOCTH CyMMBbI U
MIPOU3BECHUS LIEIIBIX YKCEIT TIPU PEIICHUU 33/1au C MTPAKTUYECKUM COJICPKAHUEM.

HawnGonpmuii oOnuit 1enuTenh 1 HaUMEHbIIee 0011ee KpaTHOE JIBYX YUCE.
B3aumHo nipocthie uncia. Anroput™ EBkinuja.

Jenenuie ¢ octaTkoM. ApuMeTHUECKUE ONepallii HaJl OCTaTKaMHu.

AsredpanvecKkue BbIPpaKEeHUA

BripaxxeHne ¢ NEpeMEHHBIMU. 3HAUYEHHE BBIPAXKEHUS C TEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXTy BETUYHMHAMH B BUE (OPMYIIBI.

ToxnectBo. ToxkaecTBeHHBIE TPeOOpa30BaHUs ANTeOPANYECKUX BhIPAKECHHM.
Jloka3aTenbCTBO TOXKICCTB.

Onnouwiensl. OHOWIEH cTaHAAPTHOTO BUJa. CTeneHb OAHOYJICHA.

MHuorounensl. MHorouneH cranaaptHoro Bujaa. CrTemneHb MHOTOWICHA.
CnosxeHue, BbIYMTAHHE, YMHOXKEHHE U JesieHre MHorouieHoB. [IpeoOpazoBanue
1[EJIOTO BhIpakeHus B MHOTOUIeH. KopHu MHOTOUJIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPaT CyMMbI U KBaJIpaT Pa3HOCTU
JIBYX BBIpOXEHHH, Ky0 CyMMBI U KyO Pa3HOCTH JBYX BBIpQKEHUU, Pa3HOCTD
KBaJpaTOB [JIBYX BBIPAKCHUM, MPOU3BEICHUE PA3HOCTH U CYMMBI [IBYX
BBIpaKEHUN, CYMMa U Pa3HOCTh KyOOB JBYX BBIPAKCHUIA.

Pa3znoxxeHre MHOTOUYIEHA HA MHOXUTEIU. BoiHeceHre 00Iero MHOXKHUTEIS 32
CKOOKH. MeTo1 TpyIIUpPOBKH.

YpaBHeHUus U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OJHOW TIEPEMEHHOW. PaBHOCHIBHOCTH YypaBHEHHMH. YpaBHEHHE Kak
MaTeMaTH4eCcKasi MOJIeNIb peajlbHON CUTYaLIUH.



JluHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM. UHCIO KOpHEN JMHEUHOTO
ypaBHEHHs. PenieHue TEKCTOBBIX 3aJad C IOMOINIbIO JIMHEWHBIX YpPaBHEHUHU.
JIuHeliHOE ypaBHEHHE, COEPKALIEE 3HAK MOYJIA.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['pauKk TMHEHHOrO ypaBHEHUS C IBYMs
nepeMeHHbIMU. CHCTEMBl JMHEHHBIX YpPaBHEHHW C JABYMS [E€PEMEHHBIMHU.
['paduyecknii MeTon peIIeHUS CHUCTEMbl JIMHEHMHBIX YpaBHEHUH C JIBYMS
NepeMEHHbIMU. Pelenne cucTeM JMHEWHBIX YPAaBHEHUW C ABYMs NEPEMEHHBIMHU
METOOM TIOJCTAHOBKM M METOJIOM ciokeHusa. Cucrema JAByX JIMHEWHBIX
YPaBHEHHI C IBYMSI IEPEMEHHBIMH KaK MOJIEJNIb pealbHOM CUTYalIUH.

DOyHKUMHA

Koopaunara Touku Ha npsamoil. YuciioBble NPOMEKYTKHU. PaccTossHuE Mex 1y
JBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOciucca M OpAMHATA TOYKM Ha
KOOpJIMHATHOM 11ockocTH. [Ipumepsl rpadukoB, 3aaanubix Gopmynamu. Urtenue
rpauKoOB peasibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIy BenuunHaMmu. [loHsiTne (yHKUMH.
OyHkIMg Kak MaTeMaThyeckas MoOjJeNdb peajbHoro rmpouecca. OOmacTb
omnpejneneHuss U ob6nacte 3HaueHH ¢yHKuuMU. CrocoObl 3aaHus (QYHKIHH.
I'padux ¢pynkuuu. [ToHATHUS MakCUMyMa U MUHMMYMa, BO3pacTaHus U yObIBaHUS
Ha [IPUMEPAxX PEAbHBIX 3aBUCUMOCTEM.

Jluneitnas ¢yukmus, e€ cpoiictBa. ['paduk nuneitHon ¢yukmuu. ['paduk
byukiuu y = |x|. Kycouno-3aganubie GyHKIUH.

8 KVIACC

Yucsia ¥ BbIYMCICHUSA

KBaapartubie kopHu. ApudmMeTnuecKkii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
IloHaTre wuppanuoHaIbHOrO yucina. JeWcTBus ¢ UPPALUOHAIBHBIMU YHMCIIAMMU.
CBoiicTBa IEUCTBUI C HPPALMOHAIBHBIMA YynciiaMi. CpaBHEHUE NPPALMOHATBHBIX
YUCEN.

IIpencraBieHnss O pAcCIIMPEHUSAX UYMCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PAalWOHAIbHBIX, JCHCTBUTEIBHBIX uncen. CpaBHEHHE
yucell. YUCaoBble IPOMEKYTKH.

HeiictBusa ¢ ocrarkamu. Ocrtatku creneHeil. IIpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3a4ay.

Pasmeppl 0OBEKTOB OKpYXaroIlero MHpa, JUIMTEIbHOCTb IIPOLIECCOB B
OKpy>karomeM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AuredOpanvecKue BhIPaKeHUA

AnreOpandeckas apoOb. JlomycTUMBbIe 3HAa4YEHUS MEPEMEHHBIX B JPOOHO-
palMoHaNbHBIX BbIpaXkeHUsX. OCHOBHOE CBOMCTBO airedpandeckoil ApooOu.



CrnoxeHue, BbIUMTAHHWE, YMHOXXEHHE U JeJeHHEe anreOpanyeckux JapoOei.
Brinenenue nenoi yactu anredbpandeckoit 1poowu.

PaunnonaneHabie BBIPAKECHUSL. ToxX1ecTBEHHbIE npeoOpa3oBaHUs
PallOHAJIBHBIX BBIPAKECHUM.

JlomycTuMble  3HAayeHHs IEPEMEHHBIX B  BBIPAKECHUAX, COIAEpIKAIIUX
apupMeTHUYEeCKUe KBaJpaTHble KOpHHU. TOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIPAKEHUI, COIepKAIIMX apu(PMETUUECKHUE KBAAPATHBIE KOPHH.

Crenenb ¢ 1enbiM TOKazateneM U €€ cBoiicTtBa. I[IpeoOpazoBanue
BBIPAXXEHUHN, COAECPIKAILMNX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @dopMyna KOpHEHW KBAaJpPaTHOIO YPAaBHEHUS.
Konn4uecTBO neMCTBUTENBHBIX KOPHEW KBaJpaTHOrO ypaBHeHus. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEHHBIM YPaBHEHMSAM WM K KBaJIpaTHbIM
ypaBHeHHsIM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. PenieHne TeKCTOBBIX 3a71a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHECHUM.

HpoOHo-panuoHaibHble  ypaBHEHHUs. Pemenue  IpoOHO-panvoOHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad C IOMOIIBIO JPOOHO-palMOHATBHBIX
ypaBHeHUH. ['padmyeckas uHTEpIpeTalys ypaBHEHUN C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBAa. CBOKWCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHcTBa. CloxeHue
U YMHOXXEHHME YHCIOBBIX HepaBeHCTB. OLEHUWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHsaTE O pelleHuH HEpPaBEHCTBA € OJHOW MEPEMEHHON. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW U MHOXKECTBA €0 PEIICHUM.
Penienrie TMHENHBIX HEPABEHCTB C OJITHOM MepeMeHHOM. CUCTEMBbI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOMN. PemeHune TEeKCTOBBIX 3azad ¢
ITOMOIIIBIO JINHEWHBIX HEPABEHCTB C OJHOU NEPEMEHHOM.

DOyHKUNHA

OO6unacTpb onpesiesieHnsi U MHOXECTBO 3HaueHu ¢pyHKInMU. CrocoOsl 3aaHus
bynkuuid. ['padux dynkuuu. Urenue cBoiictB ¢pyHkuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKLIHHA, OTPa’KAIOIINUX PEATbHBIE MPOLECCHI.

Jluneiinas Qysknug. DyHKIUHM, ONHMCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO
MPOIOPIIMOHANIbHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.
KycouHo-3aanabie PyHKIIUM.

9 KUIIACC

Yucaa v BLIYUCJICHUSA



Kopenb n-i1 crenmenn u ero cBoictBa. CTeneHb C palMOHAIBHBIM
MOKa3aTeeM U €€ CBOMCTBA.

AnredpanvecKue BbIPpaKEHUA

ToxxnecTBeHHbIE MNPeoOpa3oBaHUSl BBIPAKEHUM, COAEPKAIIMX KOpPEHb n-i
creneHd. ToxaecTBeHHbIE MpeoOpa30BaHMs BBIPAKEHUN, COJIEPIKALIUX CTENEHb C
palMOHAJIbHBIM [T0KA3aTEIEM.

KBagpatheiii TpéxuneH. KopHu kBagpaTtHoro tpéxwieHa. PasnoxeHue
KBaJPAaTHOTO TPEXUJIEHA HA JJUHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

bukBaapatusie ypaBHeHUs. [IpuMepbl IpUMEHEHHIT METOIOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeroAa MNpU PEHICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Peuienrie 1poOHO-pallMOHANIBHBIX YPABHEHUI.

Peuienre cucteM ypaBHEHHUI C JBYMs IEPEMEHHBIMU. PellleHre mpocTemmx
CUCTEM HEIMHEWHBIX YpaBHEHMH C JIByMs NepeMeHHbIMU. ['paduueckuili MeTon
pEelIEHNsT CHCTEMBl HENMHEHMHBIX YPAaBHEHUM C ABYyMs INepeMeHHbIMU. Cucrema
JIBYX HEJIWHEUHBIX YPaBHEHUW C JBYyMs IIEPEMEHHBIMU KaK MOJIENb PEaJIbHOU
CUTYyalHHU.

Yucnosble HepaBeHCTBA. PelieHne TMHENHBIX HEPABEHCTB. [(oKa3aTenabCTBO
HEPABEHCTB.

KBanpartHbele HepaBeHCTBA C OJHOW IEpeMEHHOW. PemieHue KBaJapaTHBIX
HEPaBEHCTB rpa)UYecKUM METOJOM M METOJOM HMHTEpPBajoB. MeTO/l MHTEPBAJIOB
JUIS pallMOHAJIBHBIX HEPAaBEHCTB. [IpocTelile HepaBeHCTBA ¢ ITapaMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByms nepeMeHHbIMHU. PemieHue HepaBeHCTBA C JAByMS
nepeMeHHbIMH. CHCTEMBbl HEpPaBEHCTB C JABYMs MepeMeHHbIMH. ['paduueckuii
METOJ| PEIICHUS CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DOyHKIUU

Oynkrus.  CBoiictBa  GyHKIMA:  Hynd  (QYHKIIMH,  OPOMEXYTKH
3HAKOMOCTOSHCTBAa (PYHKIIMHU, TIPOMEXKYTKHA BO3pacTaHus M YObIBaHUS (DYHKIIUH,
4YETHBIE U HEYETHBIE (DYHKIIMM, HaUOOJIbIlIeEe U HAUMEHbLIEE 3HaYeHUsI (DYHKIIMH.

KBagpatnunas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHuWe CBOKWCTB
KBaJlpaTUYHOW  (QYyHKIMKM Ui pemieHus 3amgad. [loctpoenme  rpaduka
kBajipatuyHo ¢GyHkuuu. Ilomokenue rpaduka KBagpaTUUHOW (PYHKIUU B
3aBHCHMOCTH OT €& ko> duuuenTos. ['padukn pynkuuii y =ax2, y = a(x —m)>u y
= a(x —m)’ +n. Iloctpoenne rpadpukoB GyHKIMI ¢ ITOMOLIBIO IPEOOPA3OBAHUIA.

Jpobuo-nuneiinas Gyuknus. MccnenoBanue GyHKINN.

OyHKIMS y = X" ¢ HATypaJbHBIM MOKa3aTeseM 1 U e€ rpaduxk.

Yucsi0BbIe MOC/IEI0BATEILHOCTH U IPOrPecCum



[Tonsitue wuwmcnoBolt mocnenoBaTeNbHOCTA. KoOHeuHbIE UM OECKOHEUYHBIC
ocien0BaTenbHOCTH.  OrpaHuyeHHass  MOCIEI0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mocieaoBarenbHOCTh.  CrnocoObl  3aaHus
MOCJIEOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIA, C MOMOUIBIO (HOPMYJIBI 7-TO
YJI€Ha, PEKYPPECHTHBIN.

Apudmernueckass u reomeTpuueckas mnporpeccuu. CBoilcTBa YJIEHOB
apuMEeTHUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMyibl 7-ro 4jieHa
apu(PMETUUECKON U TreoMeTpuyYecKor mnporpeccuil. GopMmysabl CyMMbl NEPBBIX 7
YJICHOB apu(PMETHUECKOM M TE€OMETPUYECKON mporpeccuii. 3agaui Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJIbl, KPEJAUTHI.

[IpencraBieHre O CXOAMMOCTH IMOCJIEAOBATEIBHOCTH, O CYMMHPOBAHUU
O0ECKOHEYHO yOBbIBaIOIIEH F€OMETPUYECKON TPOTrPECCHH.

Meron matematnyeckont muaaykuuu. [Ipocreimume npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHus: OHA OOECIIEYMBACT U3yUYCHHUE APYTUX JUCITUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IMKIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
MPOJOKEHUs O00pa3oBaHWs W IS TOBCEAHEBHOW KWM3HU. PaszButue vy
OOy4JaromuXcss HAyYHBIX TIPEJICTABICHUNA O TPOUCXOKICHUU U CYITHOCTH
anreOpanyecknx abCTpakiuii, crnoco0e OTpPaKEHHS MaTeMAaTHYeCKOW HayKOM
SBJICHUA W TIPOLIECCOB B TPHUPOAEC U OOIIECTBE, POJIM MaATEeMaTHYECKOTrO
MOJICIUPOBaHUSI B HAYYHOM TIO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(bOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaU€CTB MBIIUICHHS, HEOOXOIUMBIX
JUIS  aJanTalid B COBPEMEHHOM IdpoBoM oOmmecTBe. M3ydeHue anreOpbl
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOJM0IaTh, CpaBHUBATh, HAXOAWTH
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTU MBIIUICHMUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JCWCTBUS, BBIBOJBI, (HOPMYIHUPOBATH
yTBepkIeHus. OcBoeHue Kypca anreOpsl oOecliedyuBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST 00YyYalolUXCs: OHM HCIHOJIb3YIOT JACAYKTHBHBIE M HWHAYKTHUBHBIC
paccyxaeHusi, o0O0OIIEHNEe W KOHKPETH3allhio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIHHOU
JEATEIPHOCTH OO0YyYaloIuXCs, MO3TOMY CaMOCTOATEIBHOE pEIIeHHUe 3ajaad
OOy4YarOIIMMHUCS SBIISIETCS pean3anueil AesiTeIbHOCTHOTO IPUHIUIIA O0yUYEeHHUS.

B crpykType mnporpamMmbl yueOHOro Kypca «Amnredpa» yriayOia&éHHOro
M3YUYCHUSI OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUMU:
«Uucnma u BBIUKCICHUS», «ANTeOpandecKue BBIPAKCHUS», «YpaBHEHUS W
HepaBeHCTBa», «Dyukuum». Kaxnas U3 3THUX coaep:KaTeIbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJIECHCTBYS C
JIPYTUMHU €r0 JUHUSMU. B xome m3ydeHus Kypca OOydJaromuMCs TPUXOIUTCS
JIOTUYECKHU PacCyk1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs31
C 3TUM B MpOrpamMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTUKHW, TIPEJCTABJICHHbIE BO BCEX OCHOBHBIX pa3zjeiaXx MaTeMaTU4ecKoro
oOpa3oBaHHSI ®  CIOCOOCTBYIOIIME  OBIAACHUIO  OOYYAIONUMHUCS  OCHOB
YHUBEPCAJIIBHOTO MaTeMaTH4ecKkoro s3bika. ColiepkaTeabHOM U CTPYKTYpHOU
O0COOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxxkanue nuHUM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JTATbHEHIIET0 U3yYeHUS] MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCSA AITOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOUMBIX JJISl IOBCEHEBHOM
KU3HH. Pa3BUTHE MOHSATHS O YHCIIE Ha YPOBHE OCHOBHOTO OONIET0 0Opa3OBaHUS
CBS3aHO C pAlMOHAIBHBIMH M HUPPANMOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM



MPEACTABICHUM O JACHCTBUTEIIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTeMaTU4YEeCKOro arrapara, HeOOXOAMMOTrO Il PELICHUs 3a/ady MaTEeMaTHKH,
CMEXKHBIX MTPEJAMETOB M OKpYyXkarolel peaibHOCTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusg y4eOHbI MaTepuaq TPYNIUPYETCS BOKPYT  palMOHAIBbHBIX
BBIpOKEHUI. Anredpa JEMOHCTPUPYET 3HAUEHUE MaTeMaTHUKU Kak s3bIKa Ui
MOCTPOCHUSI MaTEeMaTUYECKUX MOJENE, OMUCAaHUSI TMPOIECCOB U  SIBICHUI
peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOASAT TaKxkKe JalibHENIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJUMOTO, B YAaCTHOCTH, [JIs
OCBOEHHUS Kypca UH(POPMATHKHA, U OBJIAJCHUE HABBIKAMU JI€IYKTUBHBIX
paccyxaenuii. [IpeoOpa3oBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUTSI OTTUCAHUS M MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUM B IPUPOJIC
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONB30BaTh Pa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CJIOBECHOI'0, CMMBOJIMYECKOT0, rpa)uyeckoro, BHOCUT BKIaJI B (hOpMUpOBaHHE
MPEACTABICHUMN O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHI.

Yriy6néHnnbiit KypcC anreopbl XapaKTepu3yeTcs U3YUYEHHUEM
JIOTIOJTHUTENBHOTO TEOPETUYECKOro amnmapara M CBS3aHHBIX C HUM METOJOB
pemieHus 3amad. AnreOpa sBISIETCS SA3BIKOM JJIsi ONUCaHUs OOBEKTOB U
3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBanus. [lpu
ATOM CaMU OOBEKThl MAaTEMaTHYECKUX YMO3AKJIIOUEHUW U TMPUHSITHIE B anreope
npaBuia UX KOHCTPYUPOBAHHUS  CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHHIA
000OCHOBBIBAaTh M JI0KA3bIBaTh CYKJICHUS, PA3BUBAIOT MATEMATUYECKYIO HHTYULIUIO,
KpaTKO U HAIVISIAHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOEHUN U y4yaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYIIUX MECT B
(GbopMHPOBAHNU HAYYHO-TEOPETUYECKOTO MBIIIJIEHUSI 00yYarOUXCsl.

CornmacHo yueOHOMY TUIaHy B 7-9 kjnaccax wu3y4aercs Y4yeOHBIM Kypc
«Anre0Opa», KOTOPHIH BKIIOYACT CIEAYIOLUIME OCHOBHBIE DPAa3/Aeibl COACPIKAHUS:
«Uucna u BBIUKCICHUS», «ANreOpandecKkue BbIpRXEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHKIUN».

Ha u3yuenne yueOHoro kypca «Anredpa» oroaurca 408 yacos: B 7 kiacce
— 136 yacoB (4 daca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hefenwo), B 9
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMBI YUEBHOI'O
KYPCA «AJT'EBPA» HA VYIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yJabTAaThl OCBOCHUS NPOrpaMMbl IO MAaTEMAaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHHI HayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAaHUS MHUpPA, OBJIAICHUEM HAaBBIKAMH HCCIIEOBATENBCKOMN €S TEIbHOCTH;

6) ¢pusnyeckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1arONOy YU :



TOTOBHOCTBIO TPHUMEHSITh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOBOro  o0pa3a JKU3HM  (30pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBbIKa pe(IeKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JIS PEIICHUs 3a/1ad
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIAHUPOBAHUS IOCTYNKOB U
OLICHKH HMX BO3MOXHBIX MOCIEACTBUN I OKPYXaloIIell cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHAIOUIUMCH YCJIOBUSAM COUMAJIbHOW W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JAESTENbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUH U3 OIBITa IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHUU, (OPMYIUPOBATH UICH,
MOHATHS, TUNOTE3bl 00 00BEKTaX W SIBICHUSAX, B TOM YHUCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W ACUCTBUSA, (OPMYIMpPOBATH M OICHUBATH PHCKUA H
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare oCBOCHHS MpOTpamMMBbl 10 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JCHCTBUSAMH,  YHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eiCTBUSA
ba3oBbie Jiornyeckue aeiicTBUA:

BBISIBIISAITH U XapPaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHONIEHUH MEXKIy TMOHATUAMH, (HOPMYITUPOBATH
onpeieNIeHHsl MIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCHU(HUKaIINH,
OCHOBAHUS JIJIs 000OIIEHUS M CPaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIU3a;



BOCIIPUHUMATh,  (HOopMyIupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3Oupath J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKACHUU (TIpsIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeJIbCTBA MAaTEMAaTUYECKHUX
(bakToB, BBICTpAWBaTh apryMEHTAIMIO, MPHUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKI[MH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOWpATh CMOCcO0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee TMOAXONAIUMH C  Y4E€ToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejbckue JeCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh HCKOMOE M JIaHHOE, (POpMHpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY 3KCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTrO OObEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONECHMsS, HWCCJICNIOBAaHMS, OKCIIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpOIecca, a TaKkKe BBIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAlLIUU, JTAHHBIX,
HEOOXOIUMBIX JJIsSI pEIICHUS 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEICTABICHHUS,;

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M WILUIIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, JuarpaMMmaMu, HHOU rpauKol U UX KOMOMHAIUSMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUU 0 KPUTEPUSIM, TPEAJIOKEHHBIM WU
chOpMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJIbHLIC y‘leﬁHbIe I[eﬁCTBHH



BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HesIMA  OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOKO TOYKY 3pPEHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOAY PEIICHHUS 3aJayH,
KOMMEHTHPOBATh TOJyICHHBIN PE3yJIbTAT;

B XOJIe OOCYXKJIEHHS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOUM TEMBI,
npoOJieMbl, peliaeMol 3ajJadyd, BBICKA3bIBaTh WJCH, HAIeJEeHHbIE HA TIOWCK
pEIICHHSI, COMOCTABIIATh CBOM CYXACHHS C CYXACHUSAMH APYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh PAa3IMYMe W CXOICTBO TO3UIMH, B KOPPEKTHOH (opme
(bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3aJladyM, SKCIIEPUMEHTA, MCCIIEIOBaHN,
MPOEKTa, CaMOCTOSATEILHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIN U 0OCOOEHHOCTEH ayIUuTOpHUH;

MOHUMAaTh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl TpU pelieHHH Y4YeOHBIX MaTeMAaTHYECKUX 3a/lad, NPUHUMAThH IIeIh
COBMECTHOM JCATENBHOCTH, TUIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW paboTHI,
pacnpenensiTh BUILI pabOT, JTOrOBapUBATHCS, OOCYKIATh TPOIECC M PEe3yabTaT
paboThI, 0000IIaTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (opMmax paboThl (00CYyXkaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBIIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHBI, OIICHUBATH
KauecTBO pe3yJbTaTa M KayeCTBO CBOETO0 BKJIANa B OOIMMIA pe3ysibTaT TIo
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NelCTBHUA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI JUIsl PEIICHUs] B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsiX,
OpPUEHTUPOBATHCS B PA3IUUHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOSATENILHO COCTABJIAThH IUJIaH, AJITOPUTM pElIeHHs 3aiadu (WM ero
4acThb), BBIOMpATh CIOCOO peuieHuss C Y4YETOM MMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
pelIeHui ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA MpoLecca U pe3ysibTara
pelieHus: MaTeMaTUYECKOM 3a/1a4i, CAMOMOTHBALINU U pedIIeKCHH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUH 33]a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTH HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJIbTaTa AECATEIBHOCTH IOCTABIECHHOW LENN U
YCIIOBUSIM, OOBSACHATH MIPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUSI LIEJIU, HAaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOLMU NPU H3YYEHHH MATEMaTHYECKUX OOBEKTOB U (DAaKTOB,
JIaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3aJa4H.

HNPEAMETHBIE PE3YJIBTATBI

K koniry 06y4yenus B 7 kj1acce 00y4aromunics MOTyYUT CIETYIONUE TPEIMETHBIC
pPE3YIBTATHI:

Yucii1a ¥ BBIYUCTICHUSA

PammmonannHBIE YHCIIa.

[lepexoauTh OT omHOM (GOPMBI 3alMKUCH YUCEN K JIPyroil (mpeoOpa3oBhIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOYKECTBA HATYPAIBHBIX YHCEII, MHOKECTBA LIEJIBIX
4yycelsl, MHOXKECTBA pPAalMOHAJIBHBIX YHUCEN IIPU PELICHUM 3aJad, IPOBEICHUU
paccyXIAeHUN U JOKa3aTEIbCTB.

[ToHuMaTh 1 OOBACHATH CMBICT TO3UIIMOHHOM 3aMMCH HATYPAJILHOTO YUCTIA.

CpaBHUBATH U YIIOPSAJOUYUBATH PAllUOHAIIbHBIC YUCIIA.

BoInonHATh, codeTas YCTHbIE M NMHCbMEHHBIE MPUEMBI, apu(MeTHUYECKHe
JICUCTBUS C PAllMOHAIBHBIMU YHUCIIAMU, UCIIOJIB30BATh CBOMCTBA YMCEI U IpaBUja
JEUCTBUM, TPUEMBI PALIMOHAIBHBIX BBIYUCIIEHUN.

BpINONHATE IEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MMOKA3aTEISIMMU.

Haxonute 3HaYeHMs] YMCIIOBBIX BBIPAXKEHUM, COAEPXkKAIIMX PalMOHAIbHbBIC
yyclia M CTENEHUW C HaTypalbHbIM IIOKa3aTesieM, MPUMEHATh pPazHOOOpa3HbIe
CrocoObl U TPUEMBI BHIYUCIIEHHUS, COCTABIISATh U OIIEHUBAThH YUCJIOBBIC BHIPAKEHUS
MIpU PEIICHUHU MPAKTUUYECKUX 3aJ1a4 U 33a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OkpyryisiTh  4yMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBINOJHATh NPHUKUIKY U OLEHKY pe3yibTaTa
BBIUHCIICHUM, OILIEHKY 3HAUEHHMI 4YHCIIOBBIX BBIPAXKCHUH, B TOM 4YHUCIE TIpU
PEILICHUU MTPAKTUYECKUX 3a7a4.

Pemate TekcTOBBIE 3a/auu  apu(PMETHUECKHUM CIIOCOOOM, HCIOIb30BaTh
TaOJNMIIBI, CXEMbI, YEpPTEXH, APYrHe CpeAcTBa MPEACTABICHUS HaHHBIX MPHU
peleHny 3aaa4.

Pemate npakTHKO-OPUEHTHUPOBAHHBIC 33J1a4d, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPUAOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PELICHHs 3a7ad ¢ Y4ETOM OTPAaHUYCHHI, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.



J1emuMOoCTb.

Jloka3pIBaTh U MPUMEHSTH IPU PELICHUN 33a4 IPU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku 1€TMMOCTH CYMMbI U IPOU3BEACHHUS LEIbIX YUCET.

PacknaapiBaTh Ha MHOXKUTENN HATypaJibHbIE YHCIIA.

CBOOOMHO oOmepupoBaTh TMOHATHIMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

HaxoauTe HamOoJbIIMK OOIIMI JeIuTeah M HauMeHbIee o0Ilee KpaTHOe
Yuces U UCI0JIb30BaTh UX MPU PEUICHUU 3a/1a4, IPUMEHThH anroput™ EBkinuza.

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOJIYIIO, NPUMEHATh CBOWCTBA
CPaBHEHMI IO MOJIYJIIO.

AnredpanvecKue BbIPpaKEHUA

BripaxkeHust ¢ nepeMeHHbBIMU.

Hcnonp3oBaTh anreOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIMKY, TMPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXKCHUN MNPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonp30oBaTh  MOHSATHE  TOXKAECTBA,  BBIIOIHATH  TOXJICCTBEHHbIC
npeoOpa3oBaHus BHIPAKEHHM, TOKA3bIBATh TOXKIECTBA.

MHOTO4JIEHBI.

Boinmonuate  mpeoOpa3oBaHus — [EJIOTO0  BBIPAXEHUS B~ MHOTOYJICH
MIPUBECHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BoinonHsTh nefcTBUS (CI0XKEHUE, BRIYMTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMHU, PUMEHSATh (hOPMYJIbl COKPAIIEHHOTO YMHOXXEHUS (KBaapaT U
KyO CyMMBbI, KBaApaT U KyO pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ /IS YIIPOIIIEHHUSI BHIYUCICHU.

OcCylecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEJSI, TPYIIIIUPOBKHU CllaraeMbIX, TPUMEHSIS
(bopMyJIbl COKPAILIEHHOTO YMHOXKEHUS.

[IpumensaTh nmpeodbpa3oBaHUsl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pematy jMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHsS IpaBUiia
nepexojia OT UCXOAHOTO YPaBHEHUS K PaBHOCUILHOMY emy. [IpoBepsiTh, sBISETCS
JI1 YUCJIO KOPHEM YpPaBHEHHUSI.

[logOupaTs mnpuMepsl Tap 4YKCEN, SBISIONIMXCA PEIICHUEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JBYMSI TIEPEMEHHBIMU, TOJB3YSCh TI'paQUKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
ypaBHEHUSI.

PemaTp cucteMbl IByX JIMHEWHBIX YPaBHEHUI C JByMs IEPEMEHHBIMU, B TOM
quclie Tpa@uIecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YypaBHEHUWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO0 YCJIOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEeHHBIN pPe3yJIbTar.

DOyHKUMHA

Koopnunate! u rpaduku.

N3o0paxkaTh Ha KOOPJIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbI, 3AIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aNre0pandecKoM S3bIKE.

OtmeyaTh B KOOPJUHATHOM IJTIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAHATaM.

O yHKIUU.

Crpoutb rpauku JTUHEHHBIX (PYHKLIHIA.

OnucelBaTh € NOMOMIIbIO (DYHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BpPEMsI, pPacCTOSIHUE, I1I€HA, KOJUYECTBO, CTOMMOCT,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cocod MpeACTaBICHHUS W aHalu3a WHGOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATh MHGOPMAIINIO U3 TPaPHUKOB peaabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBOWMCTBA (PYHKIMH I aHalIM3a TpapUKOB pEabHBIX
3aBUCUMOCTEN (Hyau (yHKUIHMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIUH,
MPOMEKYTKA BO3pacTaHusi U yObIBaHUS (YHKIIMHM, HAMOOJbIIEe W HaMMEHbBIIEe
3HaYeHUA (PYHKIUN).

Hcnonb3oBaTh rpauKy AJis1 HCCIAEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEM, IPH
pelleHny 3a7a4 U3 APYyTUx Y4eOHbIX MPEIMETOB U PeasibHOM KU3HU.

K koHiy 00yuyeHus B 8 kj1acce 00y4aromuics MoIyYuT CIEYIOIUE TPEIMETHBIE
pEe3yJbTaThI:
Yuciia ¥ BbIYHCICHUSA
HNppaunonanpHble yncia.
IloHnMaTe W UCIONB30BATh NPEACTABICHHS O PACIIMPEHUM YHUCIOBBIX
MHOYECTB.
CB0OOJHO OnepUpoBaTh MOHITUIAMM: KBAJIPaTHBIN KOPEHb, apu(PMETHUECKUIL
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXONUTh, OLIEHUBATh KBaJApaTHBIC
KOPHM,  MCHOJIb3Ys  IpH  HEOOXOJMMOCTH  KAJIbKYJSATOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KAIIMX KBaJApaTHbIE KOPHH, HCIIONb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayajabHBIE NPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX
YuCell JJIsl CPAaBHEHUS, OKPYTIJIEHUS] U BBIYUCIICHHM, N300pakaTh JE€HCTBUTEIbHBIC
YUCJla TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

Hcnonp30BaTh 3anucy OOJIBIIMX M MaJIbIX YHUCET C MOMOUIbIO JE€CATUYHBIX
npobeit u creneHedd yucna 10, 3amMchbiBaTh W OKPYIVIATH YKCIOBBIE 3HAYEHUS
pEaIbHBIX BEIUYHMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM HU3MEPEHHUM.

J1emuMOoCTb.

CB0oOOJHO omepupoBaTh IOHATHEM OCTAaTKa IO MOAYJI0, IMPUMEHSThH
CBOMCTBAa CPABHEHHN 110 MOJYJIIO, HAXOJUTh OCTaTKU CyMMBI U IIPOU3BEICHUS IO
JAHHOMY MOAYJIIO.

AJiredpanveckue BbIpaKeHHU s

JpoOHO-pallnoHaNIbHBIE BHIPAYKEHUSI.

HaxonuTe momycTuMble 3HAYEHUS NEPEMEHHBIX B JPOOHO-pAllMOHAIBHBIX
BBIPAKECHUSX.

[IprMeHSATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BeimonHsaTe npuBeneHue anredpandeckux Ipodeil Kk oOiieMy 3HaMeHaTesto,
CIIOKEHUE, YMHOKEHUE, JIETICHUE alre0pandeckux Jpooeit.

BBINOIHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALlMOHATBHBIX BBIPAKEHUH.

[TpumensaTs npeoOpa3zoBaHus BRIPAXKEHUN [Tl PELICHUS PA3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHON NPAKTUKH.

Crenenu.

[IpuMeHATP TNOHATHE CTENEHHM C LENbIM IIOKA3aTElIEM, BBIIIOJIHATH
npeoOpazoBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LEJIbIM MOKa3aTeeM.

HppanroHaabHbIe BBIPAXKCHUS.

HaxoauTe nonyctrumele 3Ha4€HHS IEPEMEHHBIX B BBIPAXKEHHUSIX, COAEPKAIINX
apu(pMETHYECKUE KBaIPATHBIE KOPHHU.

Bemonusate npeoOpa3oBaHUs HMPPALMOHAIBHBIX BBIPAXKEHUH, HCHOIb3Ys
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

Pemrats kBafpaTHbIE ypaBHEHHS.

Pemars npo6HO-paliioHaIbHBIE YPABHEHHUS.

PemaTtp nuHEHHBIE YypaBHEHMsS C IapaMeTpamMH, HECJIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOAUTE MCCIIETOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
OpUMEHEHUEM Trpa@uueckux TMpeAcTaBleHuil (ycTaHaBiIMBaTb, HUMEET JH
YPAaBHEHUE WM CHCTEMA YPAaBHEHHH pEILICHUs, €CIM HMMEET, TO CKOJIBKO, M
npouee).



[lepexoauTh OT cloOBeCHOW (GOPMYIMPOBKH 3a7adul K €€ anreOpanveckoit
MOJENN C TIOMONIBIO COCTABJICHUS YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOTYUYEHHBIN pe3yabTarT.

[IpumMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CPABHEHUS, OLIEHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M KX CHCTEMBI, J1aBaTh
rpauuecKky0 WUTIOCTPAIMI0O MHOXKECTBA pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[Tonnmate W UCHONB30BaTh (HYHKIMOHATIbHBIE MOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAUEHMsI), ONMPEAENITh 3HaueHHe (YHKIUM 10 3HAYCHUIO
apryMeHTa, OnpeesaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crpoutb rpaduku pyHKUUN , OMHUCHIBATH CBOICTBA YMCIOBOW (DYHKLHH IO
e€ rpaduky.

K koHIy 00yuyeHus B 9 ki1acce 00y4aromunics MOIyYuT CIEYIOIUE TPEIMETHBIE
pEe3yJbTaThI:

Yucnaa v BIYMCICHUA

CBOOOIHO ONEpUPOBATH MOHATUSMHU: KOPEHb #-M CTENEHHU, CTENEHb C
palMOHAJIBHBIM II0KA3aTeNIeM, HAaXOAUThb KOPEHb H-U CTENEHH, CTENEHb C
palMoOHANIbHBIM TOKAa3aTeJIeM, HCIHOJB3ys MpPU HEOOXOAMMOCTH KaJlbKYJISATOP,
[IPUMEHATH CBOMCTBA KOPHS /- CTEIICHU, CTEIIEHH C PALIMOHAIIBHBIM I10KA3aTEIJIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHUCTBUTENBHBIX YUCEN IPU PELIEHUU
3a/1a4, MPOBEJACHNN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHHMBaTh M yNOpSAJOYMBATH JICHCTBHUTENIBHBIE YHWCIA, OKPYTJATH
JICMCTBUTEIIBHBIC YUCJIA, BBIIIOIHATE IPUKUIKY PE3yJIbTaTa BBIYUCICHUN, OLICHKY
YUCJIOBBIX BBIPAXKEHHUM.

AuredpanvecKkue BbIPaKeHU

CB0oOOHO omepupoBaTh MOHATHEM KBAJIPAaTHOTO TPEXUIEHA, HAXOIUTh
KOPHU KBaJPAaTHOI'0 TPEXUJICHA.

PackitanpiBaTh KBaApaTHBIN TPEXWIECH HA JTUHEUHBIE MHOKUTEIU.

YpaBHeHUS U HEPABEHCTBA

Pewlats yiMHEWHBIE W KBAJpPATHBIC YPABHEHHWsI, YPAaBHEHUS, CBOIAILUECS K
HUM, JIpOOHO-PALIMOHAIBHBIE YPaBHEHMUSL.

Pemiats HeCOKHBIE KBaAPAaTHBIE YPABHEHUS C [TAPAMETPOM.

Pemate nuHENWHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HCIOJb30BaTh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB HAa YMCIOBOW MPSMOM,
3alUCBIBATh PELICHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucreMsbl NByX JIMHEWHBIX YPAaBHEHMH C JIByMsSl NEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISICTCS JTUHECUHBIM.

PemaTte HECIOKHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.



[IpumeHsATh METO/IBl PABHOCHIBHBIX MPe0oOpa30BaHMi, 3aMEHBI TEPEMEHHOM,
rpauyecKoro MeTo/1a Mpy pelieHu ypaBHeHUH 3-i 1 4-1 CTEreHe.

Pemate  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300paXkaTb pELIEHUE CHUCTEMBI
HEPABEHCTB Ha YHMCIIOBOM NPSIMOM, 3alMCBIBATH PEIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemlatb ypaBHEHHUs, HEPABEHCTBA M HUX CHCTEMBI, B TOM 4YHUCIE C
OTrpaHUYECHUSIMU, HAIPUMED, B LEIBIX YHCIIAX.

[IpoBOAUTE WCCIIENOBAaHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
npuMeHEeHueM Tpaduyeckux TpeacTaBieHuld (yCTaHaBIMBaTh, HWMEET JIH
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIIM HMEET, TO CKOJIbKO, U
nmpouee).

Pemiath TEKCTOBBIE 3ajaydl alreOpavdecKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA W HUX CHCTEMBI JJI COCTABJICHUS
MAaTEMaTUYECKOM MOJENM pPEaJbHOM CUTyallud WA [PUKIAJIHOM 3a]a4d,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBbIe MOCTEAOBATEIBHOCTH U IIPOTPeCcCHH

CB0oOOMHO omepupoBaTh MOHATHSIMHU: 3aBUCHUMOCTb, (YHKIHS, Trpapuk
byHKUMK, TpsMas MOpPONOPLHMOHATIBHOCTb, JIMHEWHass (yHKUUS, oOpaTHas
MPONOPLUUOHANILHOCTD, Mapadosia, rurnep0osia, KyCoOuHO-3a/1anHasi (PyHKITHS.

UccnenoBarh pyHkImio o e€ rpaduky, ycTaHaBIMBATh CBOMCTBA (hYYHKIIHIA:
00JacTh OMpeNereHusl, MHOXKECTBO 3HAYCHHM, HYyJIM (YHKIHH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHusi U yObIBaHUS, YETHOCTh W
HEYETHOCTDh, HAMOOJIbLIEE U HAMMEHBIIIEE 3HAUEHUS], ACUMITOTHI.

PacrioznaBaTh kBajpaTHdHyr0 QYHKIHIO 1O (HOPMYyJIE, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, PUZUKHU, TEOMETPHH.

Onpenensate noyoxeHue rpaduka KBaJpaTUYHOW (YHKIHMH B 3aBUCHUMOCTHU
oT €€ K03 (HUITMEHTOB.

Crpoutrh rpaduk  KBaApaTUYHON  (PYHKIIMU, OINHUCHIBATH  CBOWCTBA
KBaIpaTUYHON QPYHKIUU 10 €€ rpaduKy.

Hcnonp30BaTh CBONMCTBA KBAAPATUUHOW (PYHKIIUM JIJIs1 pEIICHUS 3aa4.

Ha npumepe kBaapatnyHOM (pyHKIMM CTpOUTH rpaduk QpyHKIMU y =af(kx +
b) + ¢ ¢ momoIpo MpeodpazoBanuit rpaduka GyHKIUU Y=f(X).

WnnmtoctpupoBaTh € TMOMOIIBIO TIpaguka peasbHYI0 3aBHUCHUMOCTb WM
MIPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpHUYECKasi IPOrpecCuu

CB0OOHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATEIbHOCTD, apuMeTHIecKas
Y TEOMETPUYECKASI IPOrPECCUMN.



3amaBaTh IOCIEOBATEIBHOCTH pPa3HbIMH CIIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOILIBIO (YOPMYJIBI 7-T'O YJIEHA, PEKYPPEHTHBIM.

BbINONHATL  BBIYMCIEHHUST C  HCNOJb30BaHHEM (OpPMYJ 7n-TO  4jieHa
apuU(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHU1, CYMMBI IIEPBBIX # YJIEHOB.

N300paxaTh WIEHbI IOCJIEIOBATEIbHOCTY TOYKAaMU Ha KOOPIMHATHOU
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMH, B TOM
YuCIIe 33J1a4d U3 PEabHOM KU3HU (C UCHOJIb30BAHUEM KaJbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).

Pacno3sHaBaTh ¥ NOpPUBOAUTH NPUMEPbl KOHEYHBIX U OECKOHEUHBIX
MOCJIEIOBATENbHOCTEW,  OTPAHMYEHHBIX  IOCIEI0BATENIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTp npeAcTaBieHHe O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CYMMy O€CKOHEYHO YOBIBaroIIel reOMeTpUUECKOI MPOrpeCCHH.

[IpumeHsATH METOA MATEMATHYECKOW MHIYKIIMU TTPU PELICHUU 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jieoB U TeM undpoBbie
Ne i/ P Kontpoabnbie | IpakTHueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbl
pecypchl
1 UNCJIA 1 BBIUMCJIEHUA. 1 | bu6muoreka [IOK
ParrionanbsHble yncia (IOBTOPEHUE) https://m.edsoo.ru/77e09b13
) OYHKIMU. KoopauHaTe! u 17 | bubmuoreka [JOK
rpaduku. OyHKIIUHA https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BbIPAXKEHU A. 7 bubnuoreka LIOK
BeIpaxkeHus ¢ nepeMeHHbIMH https://m.edsoo.ru/77¢09b13
4 YPABHEHUA U CUCTEMBI 10 1 bu6mmoreka [JOK
YPABHEHUI. JIuneiinbie ypaBHeHus https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 6 bubnuorexa [JOK
HATypaJIbHBIM I10Ka3aTeIeM https://m.edsoo.ru/77e09b13
6 AJI'EBPAYECKUE BbIPAXXEHNW . ” | bu6muoreka [IOK
MHoro4sieHbI https://m.edsoo.ru/77e09b13
. AJI'EBPAMYECKUE BbIPAKEHI 4. 14 | bubmuoreka LIOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13
but6mmoreka [IOK
8 UM CJIA 1 BBIHUCJIEHUS. JenumocTh 10 https://m.edsoo.ru/77e09b13
. but6mmoreka [IOK
? OYHKIIMH. Jlunefinas Gynkums 16 ! https://m.edsoo.ru/77¢09b13
10 YPABHEHUMA U CUCTEMBI 14 1 bubnuoreka [JOK
VYPABHEHWMH. Cuctemsl TMHEHHBIX https://m.edsoo.ru/77e09b13



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

ypaBHEHUU

1 [ToBTOpenue, 0600mIEHNE, 2 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHuI https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/77e09b13

8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabusl | IlpakTHueckue (upp )
NMporpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
| YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnuotexa [JOK
Hepagencrtra https://m.edsoo.ru/6d40b704
5 YNCJIA 1 BBIYMCJIEHUS. KBanpaTHsiit 17 | bubnuorexa [JOK
KOpEHb https://m.edsoo0.ru/6d40b704
3 YPABHEHUA U HEPABEHCTBA. 17 1 bubnmnoreka [JOK
KBanpaTtHbie ypaBHeHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubnmnorexa [JOK
HpoOHo-palinoHanbHbIE BBIPAKEHUS https://m.edso0o.ru/6d40b704
5 YPABHEHUMA U HEPABEHCTBA. 19 1 bu6muoteka [IOK
JpoOHO-paninoHanbHble ypaBHEHHS https://m.edsoo.ru/6d40b704
but6mmoreka [JOK
6 ®YHRIMN 15 1 https://m.edso0.ru/6d40b704
. AJITEBPAMYECKUE BBIPAXXEHU . 14 bu6muoteka [{IOK
Crenesu https://m.edso0.ru/6d40b704
but6mmoreka [JOK
8 UNCJIA 1 BBIYUCJIEHUA. JenumocTb 7 1 hitps://m.cds0o.rw/6d40b704
9 [ToBTOpenwue, 06001IIEHNE, 10 | bubnunoreka IIOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n MporpamMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
! OYHKIN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUA 1 HEPABEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTHble HEpaBEeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. 75 1 bubnuorexa [JOK
YpaBHEHUsI, HEPABEHCTBA I UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU )5 | bubmmoreka [JOK
N ITPOT'PECCHUU https://m.edsoo.ru/133deaba
5 AJI'EBPAYECKUE BbIPAXKEHU . 12 1 bubnmoreka [JOK
Cremnenb ¢ panoHaIbHBIM ITOKa3aTEIeM https://m.edsoo.ru/133deaba
6 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3aIUs 34 | bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo 4acos Hara
Ne JeKTpOHHBbIE HU(POBHIE
Tema ypoka Konrtpoasbubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI s

| [ToBTOpenue. PannonanbHble 1 bubmuorexa LIOK
yuciia https://m.eds00.ru/33926902
[ToBTOpenue. CpaBHeHue,

) YHOPSAA0OYMBAHUE U ) bubnuorexa LIOK
apupMeTHIeCKue JeHCTBUS C https://m.edsoo.ru/fba3fad7
paloHaIbHBIMU YHUCIaMH

3 IToBTOpenue. Yucnonas npsmas, ) bubnuorexa LIOK
MOJYJIb YHCIIa https://m.edsoo.ru/2a6£552b
IToBTOpenue. IIpoueHTsl,

4 3alKCh IIPOLIEHTOB B BUJIE 1 bu6nuorexa [IOK
JIpoOu u Ipodu B BHIIE https://m.edsoo.ru/eeee7517
IIPOLIEHTOB

5 [ToBTOopenue. Tpu ocCHOBHBIE 1 bu6mumorexa LIOK
3ala4M Ha IIPOLICHTHI https://m.edsoo.ru/a8dd2elf

6 IToBTropenue. Tpu oCHOBHBIE 1 bubnuorexa [JOK
3214 HA MPOLIEHTHI https://m.eds00.ru/ac009860
IToBTrOpenue. Pemenne

7 TEKCTOBBIX 3aJ1a4 | brommorexa [OK

g https://m.edsoo.ru/73459c0c
apudmMeTnyecKkuM crnocodom

] [ToBTOpenue. Pemenue 3anay u3 1 bubnuorexa [HOK

peanbHOM NPAKTUKU HA 4aCTH,

https://m.edsoo.ru/e8f7b535
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JIpoOH, MPOLIEHTHI, IPUMEHEHNE
OTHONIEHUI U MPOMOPIUI NTPH
pelIeHnH 3aa4

IToBTOpenue. Pemenne 3amay u3
peanbHON MPAKTUKU HA 4acTH,

bubmnoreka LIOK

? Apodu, HpOVHeHTH’ HpHM?HeHHe https://m.edsoo.ru/1125b3e3
OTHOIIIEHUH W TIPOTIOPIINI TpH
penieHnu 3a1a4y
IToBTrOpenue. Peasbuble
10 3aBUCUMOCTH; PEIICHUE 3a/1a4 bubnmnoreka [JOK
Ha JBWXEHUE, paboTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 Konrponbnas pabora mo reme bubnuorexa LIOK
"PanoHaibHbIe uynciaa" https://m.edsoo.ru/577c44c3
12 Koopaunara Touku Ha npssMon bubmmorexa LIOK
P p https://m.edsoo.ru/75¢93948
13 UucioBbie TPOMEKYTKU buommorexa LIOK
P Y https://m.edsoo.ru/bcbb7941
14 UucnoBbie TPOMEKYTKH bubnworexa [JOK
P Y https://m.edsoo.ru/f6c6070c
Paccrostare MeXIy IBYMS
15 TOYKaMH KOO I/IH}a,THO};I bubnworexa [JOK
. P https://m.edsoo.ru/7efdfdlc
IPSAMOiL
IIpssMmoyronbHas cucrema
16 KoopauHat. Abcuucca u bubnuorexa LIOK
OpAVHATA TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPAMHATHOMW INTOCKOCTH
17 IIpssMoyronbHas cucrema bubnuorexa LIOK
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KoopauHat. AGciucca u
OpJIMHATa TOYKH Ha
KOOPJAMHATHOMW IJIOCKOCTH

https://m.edsoo.ru/b32bcda3

18 [Tpumeps! rpadukoB, 3aJlaHHBIX bubmuorexa [IOK
dbopmynamu https://m.edso0.ru/8e566725
19 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka LIOK
bopmyamu https://m.eds00.ru/8e566725
20 Yrenue rpauKkoB peabHbIX bubnuorexa LIOK
3aBHCUMOCTEM https://m.edsoo.ru/add42¢1a
)1 OyHKIIMOHATBHBIE 3aBUCUMOCTH bubmnoreka LJOK
MEXIY BEIIMYUHAMU https://m.edso00.ru/399486d6
[Tonstre GpyHKuuu. OyHKIHS
22 Kak MaTel\/?:”]H/I‘;CKaH 131,0 eJb bubmmorexa [TOK
a https://m.edsoo.ru/d08d33da
peanpHOro mpoIecca
ITonarue dyaximn. OyaKINS
23 KakK MaTel\il}"]H/IT-ICCKaﬂ 1\/}110 eJlb bubmorexa OK
g https://m.edsoo.ru/ec27f703
peanpHOro mpolecca
Ilousrue dpynkuun. OyHKINUA
24 KakK MaTele;};Hq];cmﬁ 131,0 :JII: bubmorexa LHOK
A https://m.edsoo.ru/b951dcc6
peanpHOro mporecca
25 OO6nacTh onpeneneHus 1 bubnuoreka [IOK
o0acTh 3HaUeHUH QyHKIIMU https://m.edsoo.ru/b51c9ad0
2% OO6nacth ornpeeneHus u bub6nuorexa LIOK
o0acTh 3HaUeHUH QyHKIMU https://m.edsoo.ru/f7bde192
bu6mmoreka [IOK
2 0
/ Cniocobst sananma GyHKipH https://m.edsoo.ru/84d1f13d
73 T'padui dyHKim bubmuorexa [JOK

https://m.edsoo.ru/17e3cf26
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Kontponbhas pabora 1o Teme

29 "KoopauHatsl u bubmorexa LOK
P https:/m.eds00.ru/69768400
rpaduku. OyHKIUNA"
BripakeHue ¢ mepeMeHHBIMU.
30 3HaueHune BEIPAKEHUS C buGmorexa ITOK
p https://m.edsoo.ru/f4ad2f98
MepeMEHHBIMHU
BeIpaxxeHue ¢ nepeMeHHBIMHU.
31 3HaueHne BEIPAKEHUS C bubmotera [IOK
p https://m.edsoo.ru/637eaf29
MepeMEHHBIMU
BeIpaxxeHue ¢ IepeMEeHHbIMHU.
32 3HaueHne BEIPAKEHUS C bu6morexa TIOK
p https://m.edsoo.ru/4a51a482
MepeMEHHBIMU
[IpeacraBneHue 3aBUCUMOCTH
33 MEKIYy BEJIMYMHAMU B BUJE bubmorexa TIOK
Ay a https://m.edsoo.ru/b50dfb83
bopmybI
[IpencraBieHne 3aBUCHIMOCTH
34 MEXXIy BEJIMUYMHAMU B BUE bubmorexa TIOK
y a1 https://m.edsoo.ru/d455ec7d
dbopMyIIbI
bu6mmoreka [IOK
33 Brraucnenns 1o gopmy am https://m.edso0.ru/21329819
bu6mmoreka [IOK
36 B
BITHCIICHNA 1O hopMynaMm https://m.edsoo.ru/al9718d5
YpaBHEHUE C OTHON
37 nepemenHon. Kopensb bubmorexa TIOK
p - ROp https://m.edsoo.ru/2cfa2578
YpaBHEHHUS
18 CBoiicTBa ypaBHEHHI ¢ OAHOU bubnuorexa [JOK
NepeMeHHON https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHIA C OTHOU Bbubaunoreka ITOK
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MepEeMEHHON

https://m.edsoo.ru/42{c80d4

bubmnoreka LIOK

40 PaBHoC ocC ABHECHU
BHOCHIRHOCTE YPaBHCEHHH https://m.edsoo.ru/941ec3c5
YpaBHeHHE Kak
41 MaTeMaTHu4decKas MOJIeb bubmmorexa TIOK
. a https://m.edsoo.ru/bala9158
peanbHON CUTyaluu
4 Yucno KopHeH TUHEHHOTO bubnuorexa LIOK
YpaBHEHUSA https://m.eds00.1u/265¢6984
43 Yuciio KopHEHN JIMHEWUHOTO bu6nuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7bf1a6f2
Pemenne TekcToBBIX 3a7a4 ¢
44 MMOMOIIIBIO JIMHEMHBIX bubmiorexa HOK
Hl . https://m.edsoo.ru/3f47df53
ypaBHEHUU
45 JIunelinoe ypaBHEHuUe, bubnuorexa [JOK
coJepaxkailee 3HaK MOJTyJIst https://m.edsoo.ru/5e622ca5
KonTponbhas pabota no temam
46 "BrIpaxeHus ¢ nepeMeHHbIMH " bubmorexa TIOK
Y p N p \ ’ https://m.edsoo.ru/0a2d19c8
JIuHeitHble ypaBHEHHS
47 CrerneHb ¢ HaTypaJIbHBIM bubnmnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/ececd6f0
43 CBoiicTBa CTENEHU C bubmuorexa [JOK
HATYPAJIbHBIM IOKA3aTEIEM https://m.edsoo.ru/544ee370
49 CBoiicTBa CTENEHU C bubmuotexa [JOK
HaTypaJIbHBIM IOKa3aTeleM https://m.edsoo.ru/464c8d47
50 CBoliCTBa CTEIICHU C bubmnoreka LIOK
HATypaJIbHBIM I1OKa3aTeIeM https://m.edsoo.ru/d24f2e6a
51 3amnucek Ynucia B IeCATUIHOU bu6mmoreka [IOK

MHO3UIIMOHHON CUCTEME

https://m.edsoo.ru/fc6f6868
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CUHUCJIICHUA

3armceh Ynucia B IECATUIHOM

bu6mmorexa [JOK

2 o
> MOSHIIMOHHOM cucTeMe https://m.edso00.ru/75¢2d600
CUHCJIEHUS
OnaouwneHsl. OqHOYIIEH
53 ctaggapTHoro suma. Crenenn bubmnorexa [IOK
ap Aa. https://m.edsoo.ru/353073de
OJIHOYJIEHA
Opnuounensl. OQHOYIIEH
54 cTtaggapTaoro suaa. CremneHn Bubmorexa ITOK
1ap Aa. https://m.eds00.ru/91928350
OJIHOYJIEHA
Muorounensl. MHOro4JIeH
55 cTtaggapTaoro suna. CreneHn Bubmrorexa ITOK
ap Aa. https://m.edsoo.ru/5b0ab67¢c
MHOTOWIECHA
Mmuorouwiensl. MHOroOWwiIeH
56 cTtaggapTaoro suna. CremneHn bubmorexa LOK
ap sa. https://m.edso00.ru/f089268b
MHOTOWIECHA
57 CroxeHre W BRIYUTaHUE bubmuoreka [JOK
MHOTOYJIEHOB https://m.eds00.ru/9d200635
58 CroxeHue 1 BEIYUTaHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/f4564f5¢
59 CroxeHue 1 BEIYUTaHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edso00.ru/2580eb67
60 YMHOKEHUE U JETICHUE bu6nuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/9¢5782fa
61 YMHOXEHHUE U JIeJICHUE bubmnoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/58481972
2 YMHOXEHHUE U JeICHNE bubmuoreka [JOK

MHOTI'O4YJICHOB

https://m.edsoo.ru/42e5476a
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63 YMHOXEHHUE U JIeJICHUE bubmnoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/54de7288
64 [TpeoOpa3zoBanue 1eI0r0 bubnuoreka [IOK
BBIPAYKEHHSI B MHOT'OWJIEH https://m.eds00.ru/35¢66869
[TpeoOpa3oBanue 11€710T0 bubnuoreka LIOK
65
BBIPAYKEHHSI B MHOI'OWJIECH https://m.edsoo.ru/c6a6cdf
66 [TpeoOpa3oBanue 11€10r0 bu6nuorexa LIOK
BBIPQXEHHS B MHOI'OWIEH https://m.edsoo.ru/4c886f22
bu6mmoreka [IOK
6 K
/ OPHH MHOTORICHA https://m.edsoo.ru/flec8044
bu6mmoreka [IOK
K
68 OpHH MHOTOAICHA https://m.eds00.ru/d96f328f
ToxnectBo. ToXAeCTBEHHBIC
69 peoOpa3oBaHus Bubmiorexa LIOK
peodp . https://m.edsoo.ru/386961a4
aJreOpanvecKux BbIpaXKEHUM
ToxnectBo. ToXaeCTBEHHbBIC
70 npeoOpa3oBaHus Bubmaorexa LIOK
peodp . https://m.edsoo.ru/5f80fed0
areOpanvecKuX BhIPaKCHHA
ToxnectBo. ToOXXIEeCTBEHHBIE
71 nmpeoOpa3oBaHus Brbmaorexa [IOK
peodp . https://m.edsoo.ru/2c628e8f
anreOpanvecKuX BhIpAXKEHUN
ToxnectBo. TOXKIEeCTBEHHBIE
72 npeoOpa3oBaHus BrbmaoTexa [IOK
beodp . https://m.edsoo.ru/516¢60cc
anreOpanvecKuX BhIPAXKEHUN
ToxnectBo. ToXaecTBEeHHBIS
73 npeoopa3oBaHus Bubmiorexa LIOK
peodp . https://m.edsoo.ru/8b4509ae
areOpanvyecKux BbIpaXKeHHUH
74 Jloka3aTenbCcTBO TOXKIECTB bubmuoreka [JOK
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KonTponbhas pabota no remam

bubmnoreka LIOK

75 (Creneib ¢ HaTypaLHEM https://m.edsoo.ru/1d3f3417
nmokazarenem", "MuaorouneHs!"

76 KBanpat cymmBbl 1 kBajgpar bubnuorexa LIOK
Pa3HOCTH ABYX BBIPAXKCHUHN https://m.edsoo.ru/6fb067fd

77 KBagpar cyMMBI HECKOJIBKUX bubnuorexa LIOK
BBIPAKEHHI https://m.edsoo.ru/bda0e3bb

73 Ky6 cymMmsI 1 Ky0 pa3HocTH bub6nuorexa LIOK
JIBYX BBIPaKEHUU https://m.edsoo.ru/0a860ftb

79 Pa3nocTh KBasipaTOB ABYX bubnuorexa [JOK
BBIPAYKECHU I https://m.edsoo.ru/3ca88a25

20 [IpousBenenue pa3HOCTH U bubmuorexa LIOK
CYMMBI JIBYX BBIPaKEHHI https://m.edsoo.ru/b7¢55369
[IpousBenenue pasHOCTH U bubnuorexa LIOK

81 .
CYMMBI JIBYX BBIP@KEHUU https://m.edsoo.ru/90888a13

%) CymMa u pa3HOCTb KyOOB JIByX bubnuoreka [IOK
BBIPAKEHHI https://m.edsoo.ru/d96daf29

23 CymMa 1 pa3HOCTh KyOOB IByX bu6nuoreka [IOK
BBLIPAXKEHUI https://m.eds00.1ru/926125000000

%4 Paznoxxenne MHOro4jieHa Ha bu6mmoreka [IOK
MHOXUTEIN https://m.edsoo.ru/22e93da2
IIpousBenenne pazHOCTH

25 CYMMBI JIBYX BBIpQKEHUH, bubnmoreka [JOK

CyMMa U pa3HOCTh KyOOB JBYX
BBIPAYKEHHI

https://m.edsoo.ru/0a52deal
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26 Paznoxenne MHOrOWIeHa Ha bu6mmoreka [IOK
MHOXXUATEIIN https://m.edsoo.ru/9781ab25
%7 BriHeceHne 00111ero MHOKHUTEIIS bubmuoreka [JOK
3a CKOOKH https://m.edsoo.ru/ea75a23f
bu6mmorexa [JOK
M
88 CTOR TPYHITHPOBKH https://m.edsoo.ru/3a40blcb
KonTponbHas pabota no teme
89 "dopMyIIBI COKPAIICHHOTO buGmotera [IOK
PMY " patl https://m.edsoo.ru/07d38a8¢c
YMHOKCHHS
90 JenuMocTh LeNnbIX Yuce. bubnuoreka [IOK
CBoliCTBa ICIMMOCTH https://m.edsoo.ru/08e730f5
91 JlenmMMOCTh TIENTBIX YUCE. bubmuorexa [JOK
CBoliCcTBa AEITUMOCTH https://m.edsoo.ru/bad2¢132
9 [IpocTeie u cocTaBHBIC YHCIIA. bubnuorexa [JOK
YETHbIe M HEYETHBIC YHCIa https://m.edsoo.ru/60be55f1
93 [Ipusnaku aenumocTty Ha 2, 4, Bbu6moreka [JOK
8,5,3,6,9,10,11 https://m.edsoo.ru/9f5ccce3
94 [Ipusnaku genumoctu Ha 2, 4, bu6mmorexa [JOK
8,5,3,6,9,10, 11 https://m.eds00.ru/9007290
[Ipu3Haky AEIUMOCTH CYMMEI 1
95 II p0H3Be eIiIH;I CJIBIX ‘-II?I]CGH bubmotera [JOK
p A H https://m.eds00.1ru/93a99bd9
MIPU PEIICHUH 3a/1a4
HanGonpmuii o0muii qeIuTeanb
96 Y HaMMEHBIIIee 00Iee KpaTHOE bubmorexa [OK
i P https://m.edsoo.ru/8a630e47
JIBYX UHCEN
bu6mmoreka [IOK
B
o7 SAMMHO POCTRIC A https://m.edsoo.ru/9aaef77f
98 Aunroput™m EBknupa. Jlenenue ¢ bu6mmoreka [IOK
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0CTaTKOM https://m.edsoo.ru/c87035tb
CpaBHEHUS LIEJBIX YUCET 110 bubnuorexa LIOK
99
MOJYJIFO HATYPAJIBHOTO YUCIIa https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas Qynkims, eé bu6nuorexa LIOK
CBOICTBA https://m.edsoo.ru/41aa7bb3
101 Jluneiinas QyHkius, eé bu6nuoreka LIOK
CBOMCTBA https://m.edsoo.ru/4e21f9b0
102 Jluneitnast pynkuus, eé bubnuorexa [JOK
CBOICTBA https://m.edso0o.ru/e8437668
.. bu6mmoreka [IOK
103 I'pacpui muneiinoit ymicim https://m.edsoo.ru/f5e53469
N bu6mmoreka [IOK
104 I'pagux mumeiiHol QyHKImH https://m.edsoo.ru/18ad2ac8
bubmuorexa [JOK
1 r HHOM
05 paguK mHeiHOH Gymictm https://m.edsoo.ru/f8195d52
N bubmuoreka [JOK
106 I'padpmx maneiinoit Gynkim https://m.edsoo.ru/c8baSab4
B bu6mmorexa [JOK
107 I'papm dpyskimmy = | x| https://m.edsoo.ru/ecff8e85
B bubmnoreka LIOK
108 I'paux pynrummn y = x| https://m.edsoo.ru/bb45db77
B bubmnoreka LJOK
109 T'papux pynxumn y = x| https://m.edsoo.ru/da73dc7f
B bubmuotexa [JOK
110 T'padux pymxum y = | X | https://m.edsoo.ru/5ac03aee
bubmuorexa [JOK
111 K -
yCOUHO-32/AHHBIC QYHKIHH https://m.edsoo.ru/85edbbd4
112 Kycouno-3anannsie GpyHkunu bubnuoreka [JOK
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113 Kycouno-3amannpie GyHKIHH buomorexa [OK
Y A YHER https://m.edsoo.ru/635¢cc345
bu6mmoreka [IOK
14 Kycouno-sananmpie dyHKim https://m.edsoo.ru/7acbfc82
KonTponbhas pabota mo Temam
115 "lenmumocts", "JIunelinas bubmorexa TIOK
’ https://m.eds00.1ru/59839575
byskus"
116 VYpaBHeHuUE ¢ AByMs bubnuorexa [JOK
[IEpEMEHHBIMU https://m.edsoo.ru/0b833c48
117 YpaBHEHHUE C ABYMSI bubanoreka IIOK
[IEpEMEHHBIMUA https://m.edsoo.ru/8aa0563b
118 I'paduk mMHENHOTrO ypaBHEHUS bubnuorexa [IOK
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/f531d258
119 ['paduk TUHEHHOTO ypaBHEHHS bubnuorexa LIOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/052a49¢ec
120 Cucrembl TMHEVHBIX ypaBHEHUN bubmumorexa LIOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 Cucrembl TMHENHBIX ypaBHEHUI bubnuorexa [JOK
C IByMS IEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'padmueckuii MeTo penieHus
122 CI/II)C”I(“l;MBI JIMHEHWHBIX ; aBHCHUI bubmorexa TIOK
P https://m.edsoo.ru/l1ed426df
C ABYMS IEPEMEHHBIMHU
I'padmueckuii MeTo penieHus
123 CPI;)C’I(“l;MLI JIHHefIHLIXH ; ABHCHU I bubmoreia LHOK
P https://m.edsoo.ru/2e93b7ef
C ABYMS TIEPEMEHHBIMHU
104 Pemenue cucteM MTUHEHHBIX bubmuoreka [JOK

YpPaBHEHUH C JIBYMsI

https://m.edsoo.ru/a8e82568
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MePEMEHHBIMU METOJIOM
MMOJCTAHOBKH U METOIOM
CIJIOKEHUS

125

Pemenne cucremM THHESHHBIX
YpPaBHEHUH C JBYMsI
MepEMEHHBIMU METOJIOM
MOJICTAHOBKH U METOJIOM
CIIOJKCHMS

bubmnoreka LIOK
https://m.edsoo.ru/bb15461¢

126

Perenne cuctemM JTUHESHHBIX
YpPaBHEHUH C JIBYMsI
MepEeMEHHBIMU METOJIOM
IOJICTAHOBKH M METOJIOM
CIIOKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/fb0df920

127

Cucrema 1ByX JUHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyaluu

bubmuoreka [JOK
https://m.edsoo.ru/fcd17b39

128

Konrponbnas pabora mo reme
"CucTemMbl JIMHEUHBIX
ypaBaenuii"/ Beepoccuiickas
npoBepouHas paboTa

bubmuorexa [JOK
https://m.eds00.ru/9¢548408

129

HToroBasi KOHTpOJIbHAS
pabota / Bcepoccuiickas
poBepoyHas pabora

130

IToBTOpEeHME B 0000IIEHNE.
Pemenue cucteM TUHEHMHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU METOJIOM
IMOJICTAHOBKH ¥ METOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/e04bbe00
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CJIOXKCHHUA

[ToBTOpenue n o6oOIIEeHHE.

131 CrerneHb ¢ HaTypaJIbHBIM 1 buommorexa LIOK
yp https://m.edsoo.ru/c333abcb
MoKasaTeyieM
[ToBTOpenue u 06oOIIEeHHE.
OnHOYJIEHBI U MHOTOUJICHBI.
132 ToxnecTBeHHbIE 1 bubmmorexa LIOK
A https://m.eds00.1u/9632cb84
npeoOpa3oBaHUs
aJireOpanvecKuX BbIpaXeHUM
[ToBTOpenue u o6oOIIEHHE.
133 ®opMyIibl COKpPAIEHHOTO 1 bubmmorexa LIOK
PMY pattt https://m.edsoo.1u/e7992533
YMHOXKEHUS

134 [ToBTOpenue n o6o06IIEeHHE. 1 bubnuoreka LIOK
Koopaunats! u rpaduku. https://m.edsoo.ru/4dc4df36
[ToBTOpEeHME B 000OIIEHNE.

135 Jluneiinas QyHkms u e€ 1 bubnmorexa LOK

. YHEN https://m.edsoo.ru/d7eebfla
CBOIiCTBa
[ToBTOpenue u 0600IIEHNE.

136 Pemenne cucteM TMHEHHBIX | bubmnoreka LIOK
YpaBHEHUH C JIBYMsI https://m.edsoo.ru/1¢53424
MEPEMEHHBIMU
[ToBTOpEeHue u 06001IIEHHE.

137 Pemenne cucTeM JIMHEHHBIX | bu6mmorexa [JOK
YpPaBHEHUH C JBYMsI https://m.edsoo.ru/ac20936a
MepeMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I10 137
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8 KUIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypchl
1 YucnoBble HEpaBEeHCTBA 1 Bubmorexa IIOK
p https://m.edso0.ru/05b219el
2 CBOMCTBa YHUCIOBELIX HEPABEHCTB 1 bubmmorexa TIOK
p https://m.edsoo.ru/4549afe0
3 CBOMCTBA YHCIOBELIX HEPABEHCTB 1 Bubmaorexa ITOK
p https://m.edsoo.ru/f3b932b2
4 JlokazaTenbCTBO HEPABEHCTB 1 bubmmorexa [OK
P https://m.edsoo.ru/79al18eb2
5 HepaBeHcTBO ¢ mepeMeHHOM. | bubnuoreka LIOK
Crtporue u HeCTporue HepaBEeHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaseHcTBO ¢ nepeMeHHOI. 1 bubnuoreka LIOK
Crporue u HeCTporue HepaBEeHCTBA https://m.edsoo.ru/5d53d93b
CnoxxeHue ¥ YMHOXEHHUE YHCIIOBBIX
7 HepaBeHcTB. OlLiEeHUBaHUE 3HAYEHUS 1 Bubmorexa IIOK
p -V https://m.edsoo.ru/a04ef86a
BBIPKECHUS
CnoxxeHue 1 YMHOXEHHUE YHCIIOBBIX
8 HepaBeHCTB. OlleHUBaHUE 3HAYEHUS 1 Bubmaorexa IIOK
p -on https://m.edsoo.ru/1c0a2bsd
BBIPAKECHUS
[TonsiTHE O pelIeHur HEPABEHCTBA C
9 OTHOI mepeMeHHOI. MHOXECTBO 1 bubmmorexa LOK
A vp ' https://m.edsoo.ru/aa638704
pEIICHUI HEpaBEHCTBA
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[ToHsiTHE O pelIeHUH HEPABEHCTBA C

bu6mmoreka [{JOK

10 OJIHOM IIepeMeHHO. MHOXeCTBO
FIHOH va MCHHOM. MHOAKECTD https://m.edsoo.ru/4df1faa0
pelieHni HepaBeHCTBa
1 PaBHOCHIIbHBIE HEpABEHCTBA. bubnuorexa LIOK
HepaBeHncrtBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 YUncnoBbIe IPOMEKYTKH buGmorexa ITOK
POMEARY https://m.edso0.nw/80735150
JInneliHOe HEPABEHCTBO C OHOU
13 IIEPEMEHHOI ¥ MHO>KECTBO €TI0 buGmorexa ITOK
PEMEH] https://m.eds0o.ru/f0262587
pereHui
14 Pemienre nuHENHHBIX HEPABEHCTB C bu6mmoreka [JOK
OJHOU NEPEMEHHOU https://m.edsoo.ru/3ceb586b
15 Pemenue nuHEeHBIX HEPABEHCTB C bu6nuoreka [IOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/c91ac5f2
16 Pelenne nMHEIHBIX HEPABEHCTB C bubmuorexa [JOK
OJTHOW MIEPEMEHHOM https://m.edsoo.ru/59248dbe
17 CucTemMbl TUHEHHBIX HEPABEHCTB C bubmmoreka [{JOK
OJHOU MEepEeMEHHOM https://m.edsoo.ru/a0eba498
13 CucTtembl TUHEHHBIX HEPABEHCTB C bu6mmoreka [{JOK
OJIHOM IepEMEHHON https://m.edsoo.ru/98bf65¢c2
Pemenue TekCTOBBIX 3a/1a4 ¢
19 ITOMOUIBIO JINHENHBIX HEPABEHCTB C bubmmorexa [JOK
fH . p https://m.eds00.1ru/93d78c5b
OJIHOM TIEpEMEHHOMI
20 KonrponbHast pabora o Teme bu6nuorexa IIOK
"HepaBeHncrsa" https://m.edsoo.ru/a90aff13
bu6mmoreka [JOK
21 K
BAAPATHHIE KOpHH https://m.edsoo.ru/4112736f
22 Apudmernaeckuii KBaJpaTHBII bubmuorexa [JOK
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KOpPEHb U €r0 CBOMCTBA

https://m.eds00.ru/1970379¢

Apudmernueckuii KBaJpaTHBIHA

bu6moreka [JOK

23
KOpPEHb U €r0 CBOMCTBA https://m.edsoo.ru/16109afa
[TonsATHE HppaALIMOHATIEHOTO YHUCIIA.
24 JelicTBusA ¢ HppalMOHAIIBHBIMU bubmmorexa I[JOK
ppatt https://m.edsoo.ru/cd0cd78¢c
YUCIIAMHU
25 CaolicTBa AeicTBHI C bubmuoreka [JOK
HppanoHaJIbHBIMU YUCIAMU https://m.edsoo.ru/ca58bc78
%6 CBolicTBa A€CTBHI C bu6mmoreka [{JOK
HPpALUOHAIIBHBIMU YUCIIAMU https://m.edsoo.ru/acb64581
7 CsolicTBa ACHCTBHII C bubmuoreka [JOK
HPpALUOHAIBHBIMU YUCIIAMU https://m.edsoo.ru/bc7{36a8
28 CpaBHEHHE UPPALIMOHATBHBIX YHCEIT bubmmorexa [JOK
P ppall https://m.edsoo.ru/7b26d3b0
29 CpaBHEHME UPPALTMOHATBHBIX YHCEI brbmorexa [OK
P ppatt https://m.edsoo.ru/c5bd43e0
MHO0XECTBO OEHCTBUTENBHBIX
30 yucen. [Ipencrasnenus o brbmorexa [TOK
P Hped https://m.edsoo.ru/51f76b1d
PaCIIMPEHUSIX YUCIOBBIX MHOKECTB
JomycTuMble 3HaUEHUSA
31 NEPEMEHHBIX B BBIPAXKCHUSIX, bubnuoreka LIOK
cojiepxKarux apupMeTUIECKue https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JomycTuMble 3HaUEHUSA
1 NEPEMEHHBIX B BBIPAKECHUSIX, bubnuorexa LIOK
cojiepxKammx apupMeTUIeCKue https://m.edsoo.ru/c1f762ee
KBaJpaTHBIE KOPHHU
33 ToxaecTBeHHbIE TpeoOpa3oBaHUs bu6mmoreka [{JOK
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BBIPAXKEHUM, COJIEPHKAITUX
apudmeTnyecKkre KBaJpaTHbIe
KOPHH

https://m.eds00.ru/16765140

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHHM, COAECPKALIUX

bu6moreka [JOK

34
apudMeTHIECKre KBaIpaTHBIC https://m.edsoo.ru/cdd27cb8
KOpHH
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

35 BBIPKEHUM, COACPIKALTUX bu6mmoreka [JOK
apudmeTHuecKre KBaIpaTHBIE https://m.edsoo.ru/57be760d
KOpHHU
ToxnaecTBeHHbIE Ppe0Opa30BaHU
BBIPKEHUM, COAEpKALIUX bu6mmoreka [JOK

36
apudmeTHuecKre KBaJIpaTHBIE https://m.edsoo.ru/e39412ea
KOPHHU

37 KonrtponbHas pabora o Teme bu6nuorexa LIOK
"KBanpaTHblii KOpeHb" https://m.edso0.ru/9483{887

38 KBanpaTHOe ypaBHEHUE Bubmmorexa LIOK

P P https://m.edso0o.ru/53191c0b

®dopMyia KOpHENU KBaIpaTHOIO

39 ypaBHeHus. KonnuecTso bu6nuoreka IIOK
JIEHCTBUTEIILHBIX KOPHEH https://m.edsoo.ru/02455db5
KBaJIpaTHOT'O ypaBHEHUS
dopmyiia KOpHEN KBaIPaTHOTO

40 ypaBHeHus. KonnuecTso bu6nunorexa IIOK
JEHCTBUTEIIBHBIX KOPHEH https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOT'O ypaBHEHUS

41 ®dopMyiia KOpHEH KBaJpaTHOTO bub6mumoreka IIOK
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ypaBHeHus. KomnuectBo
JIEUCTBUTEIIbHBIX KOPHEU
KBaIPAaTHOTO ypaBHEHUS

https://m.edso0.ru/1¢76389f

PopMyia KOpHEN KBaIpaTHOTO
ypaBHeHus. KonnuecTBo

bu6moreka [JOK

42
JIEHCTBUTEIIbHBIX KOPHEH https://m.edsoo.ru/5fe60585
KBaIPaTHOTO ypaBHEHUS
bubmuoreka [JOK
43 T B
copema Breta https://m.edsoo.ru/4c7c44b5
bu6mmoreka [IOK
44 T B
copema Breta https://m.edsoo.ru/a76e9038
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM
45 ABHEHMSIM WIH K KBAaJIPaTHBIM Bubamorexa [IOK
yp P https://m.edsoo.ru/4fb6bbcl
YPaBHEHUSAM
YpaBHEHUsI, CBOJUMBIE K TUHEHHBIM
46 ABHCHMSIM WJIU K KBaJIPaTHBIM bubmmorexa [JOK
P AP https://m.edsoo.ru/3af662c6
ypaBHEHUSM
47 KBanpaTtHOe ypaBHeHue ¢ bubnuoreka LIOK
apamMeTpoM https://m.edsoo.ru/8a55ecfl
43 Pemenue kBapaTHBIX YpaBHEHHUM C bu6muoreka [JOK
mapamMeTpamu https://m.edsoo.ru/105b6317
49 Pemienue kBagpaTHBIX YpaBHEHHI € bu6mumoreka LIOK
napamMeTpamu https://m.edsoo.ru/47da856a
50 Pelmenne kBaagpaTHBIX YpaBHEHUH, bubnuorexa [JOK
COJZIepKaIUX 3HAK MOy https://m.eds00.ru/3f000b93
51 Pemenne kBagpaTHBIX ypaBHEHUH, bubnuoreka LIOK
COoJiep KalluX 3HaK MOy https://m.edsoo.ru/51525b4b
52 YpaBHEHHE KaK MaTeMaTH4YeCKast bubnuorexa LIOK
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MOJIEJb PEATbHOM CUTYaLIMHU

https://m.edsoo.ru/20a5fe85

Pemnrennie TEKCTOBBIX 3a/1a4 C

bu6moreka [JOK

53
IIOMOIIBIO KBAIPATHBIX YPABHEHUI https://m.edsoo.ru/9f3d34e0

54 KonTponbHas padbota no teme bu6nuoreka LIOK
"KBanpaTHble ypaBHEeHUs" https://m.edsoo.ru/4eeabf05s

55 PanyoHanbHbIE BBIpaKEHUS Bubmmorera I[JOK

. P https://m.edsoo.ru/e7b471bc

56 ToxaecTBeHHbIE TpeoOpa3zoBaHUs bu6muoreka [IOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/76eca410

57 ToxaecTBeHHbIE TpeoOpa3zoBaHUs bu6numoreka LIOK
palMOHAJIbHBIX BBIPAKEHUN https://m.edsoo.ru/4f03b9c¢1

58 ToxaecTBeHHbIE TpeoOpa3zoBaHUs bubnuorexa [JOK
pPalMOHAJIBHBIX BBIPAXKECHUI https://m.edsoo0.ru/14361971
ToxnecTBeHHBIC TPEOOPA3OBAHMS bu6mmoreka [JOK

59 .
paurOHAIBHBIX BBEIPAXKEHUN https://m.edsoo0.ru/28163198
Anrebpanueckas 1poOb.

JlonycTrMble 3HaUEHUS bubnuoreka LIOK

60
MepEeMEHHBIX B IPOOHO- https://m.edsoo.ru/4alcc260
palMOHATIbHBIX BBIPAXKEHUSAX
Anrebpanueckas 1po0b.

61 JlonmycTrMble 3Ha4YEHUS bubnuoreka LIOK
MEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4ede5c94
palMOHATIbHBIX BBIPAXKEHUAX
Anrebpanueckasi 1po0b.

62 JonycTtumble 3HaUEHUSA bubnuorexa [JOK
HEepPEMEHHBIX B IPOOHO- https://m.edso0.ru/65188f61
palOHAIbHBIX BBIPAXKEHUAX

63 OCHOBHOE CBOMCTBO bubmuorexa ITOK
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anreOpanveckoi 1poou

https://m.edso00.ru/753cb03¢

OCHOBHOE CBOMCTBO

bu6moreka [JOK

64
anreOpanvdecKoi qpoou https://m.edsoo.ru/9bed7fd1
65 Cl10’)KeHHE ¥ BEIYUTAHUE bubnuoreka [JOK
anredpandecKkux apooeit https://m.edsoo.ru/44d36cf1
66 Co’)keHHEe ¥ BBIYUTAHUE bubmuoreka [JOK
anreOpanyeckux aApooeit https://m.edsoo.ru/852a7f59
67 YMHOXEHHE U JeIeHuE bu6mmoreka [IOK
anreOpanvecKkux apooei https://m.eds00.ru/8664103 1
68 VYMHOXEHUE U JIeJICHHUE bubmuoreka [JOK
anreOpanvecKkux apooei https://m.edsoo.ru/5f478ca4
69 VYMHOXEHUE U JIeJICHHUE bubmuoreka [JOK
anreOpandecKux apooeit https://m.edsoo.ru/79aaddfc
70 Bo3sBenenue anredbpandeckoii Apoou bu6muoteka [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota mo Teme
71 " JipoOHO-panoHaIbHBIC bubmorexa [TOK
P p '{l https://m.eds00.ru/29a864b8
BBIPAXKCHUS
bu6mmoreka [JOK
72 I[p06H0_pauHOHaHBHHe YpaBHCHUA https://m.eds00.ru/988d8b72
Pemenne npoOHO-paiMOHANBHBIX
73 aBHECHUH, CBOJSIINXCS K bubmorexa [TOK
M . ’ sV https://m.eds00.1ru/20ce2887
JMHEHHBIM YpaBHEHUSIM
Pemenue qpoOHO-paninoHaIbHBIX
74 ABHEHUM, CBOJISIIIINXCS K bubmorexa [OK
yP N » GOV https://m.edsoo.ru/2f91c093
JUHEHHBIM YPaBHCHUSAM
75 Pemenue nqpoOHO-paninoHaIbHBIX bubnmuorexa [JOK

ypaBHEHUH, CBOISIIMXCS K

https://m.edsoo.ru/beafd17¢c
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JMHEWHBIM YpaBHEHUSIM

Pemenne npoOGHO-paliioHaNbHbBIX

76 ABHEHUN, CBOIAIINXCH K Bubmiorexa LIOK
P » (RO https://m.edsoo.ru/246¢4982
KBaIPaTHBIM ypaBHCHUSIM
Pemenue npo0OHO-paliioOHaIbHBIX
77 aBHeHHﬁpCBo SIp UXCcH K Bubmiorexa LIOK
yp i ac https://m.edsoo.ru/daff5e22
KBaJPAaTHBIM YpaBHEHUSIM
Pemenne npoOHO-paliMOHAILHBIX
78 aBHeHHﬁPCBo ;Ip UXCA K Bubmiorexa LIOK
yp » CBOZUI https://m.edsoo.ru/927f8fc6
KBaJPAaTHBIM YpaBHEHUSIM
Pemenne npoOHO-panioHaIbHBIX
79 ABHEHUN METOIOM 3aMEHBI Brbmaorexa LIOK
yp . a https://m.edsoo.ru/67a4063¢
MEePEMEHHOMN
Pemenue npoOHO-paninoHaIbHBIX
80 ABHEHUN METOJIOM 3aMEHbI BrbmaoTexa [IOK
yp . a https://m.edsoo.ru/1d27e354
MepEMEHHOI
Pemenne npoOHO-paliHOHAILHBIX
81 aBHeHHﬁpMeTo (I))M 3aMEHBI Bubmiorexa LOK
yp . a https://m.edso0.ru/002cf04c¢
MePEMEHHOI
Pemenune npoOHO-painoHaIbHBIX
82 aBHeHHﬁpMeTo (I;)M 3aMEHEI Bubmaorexa LOK
yp . a https://m.edsoo.ru/f7cd7¢78
nepeMeHHOI
Perrenre TeKCTOBBIX 3a7a4 C
&3 [IOMOILBIO0 APOOHO-PAIIMOHATIBHBIX Bubmaorexa LOK
= U,Hp patt https://m.edsoo.ru/0e786da3
ypaBHEHUH
Pemenne TeKCTOBBIX 3a1a4 C
bubmuorexa [JOK
84 MOMOIIBIO IPOOHO-PAITIOHAIBHBIX

ypaBHEHUU

https://m.edsoo.ru/262e4af7
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Penrenuie TeKCTOBEIX 3a/1a4 C

85 MTOMOIIBIO TPOOHO-PAITMOHAIBHBIX brbmorexa [OK
HI vI[p pall https://m.edsoo.ru/6d100a76
ypaBHEHUH
Pernienne TEKCTOBBIX 3a/1a4 C
86 MTOMOIIIBIO IPOOHO-PATHOHATBHBIX bubmmorexa OK
HIbI0 ZIpOBHO-pat https://m.edsoo.ru/62d9258¢
ypaBHEHUH
Pernienune TeKCTOBBIX 3a/1a4 C
87 TTOMOIIIBIO IPOOHO-PATMOHATBHBIX bubmmorexa [OK
B flp pall https://m.edsoo.ru/c8ae2716
ypaBHEHUH
Penienune TeKCTOBBIX 3a/1a4 C
88 MTOMOIIBIO IPOOHO-PAITMOHATBHBIX bu6morexa TIOK
= VIIp pall https://m.edso00.ru/4006b32¢
ypaBHEHUM
29 ['paduueckas MHTEpIIpETALIUSL bu6nuoreka IIOK
YPaBHEHUH C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KoHTponbHas pabora 1o Teme
90 " [IpoOHO-pallOHAIIbHBIE bubmorexa TIOK
P p" H https://m.edsoo.ru/1aad97be
ypaBHEHUS
01 OO6nacTh onpeAesIeHUs] © MHOYKECTBO bubmmoreka [JOK
3HaYCHUH PYHKIIUU https://m.edsoo.ru/72d8d178
9 OO6nacTh onpeAesieHusl © MHOYKECTBO bu6mmoreka [JOK
3HAYCHUHN QYHKIIHH https://m.edsoo.ru/7930bc78
bu6moreka [JOK
93 C 0 I
1OCOOb! 3AnAHMs (yHKIIH https://m.edsoo.ru/648634ec
bubmuoreka [JOK
94 r
pagux pynKiun https://m.edsoo.ru/bc183968
UreHue cBoiic 0eé
TEHNC CBOHCTE QyHKIMH I bubmuoreka [JOK
95 rpaduky. [Ipumeps! rpaduxos

GYHKIMHI, OTpa)aroluX peajbHble

https://m.edsoo.ru/5a3c0b26
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TIPOIECCHI

DyHKIMHU, ONTUCHIBAIOIIUE MTPSIMYIO

bu6moreka [JOK

96 ¥ 00paTHYI0 MPONOPUMOHATLHEIE https://m.edsoo.ru/7d59a787
3aBUCUMOCTH, UX TpapuKu
DyHKINH, OIMCHIBAIOIINE MIPSIMYIO
97 u 2)16 :TH O IIPOIIO II/]IIOHaJIII:HLIz bubmmorexa [JOK
PaTHy!o Hporoph https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX rpauKu
DOyHKIWH, OIHUCHIBAIOIINAE IIPIMYIO
98 u 3)16 :TH O IIPOIIO II/IIlOHaJ'III:HLIZ Bubmmorexa I[JOK
PaTHy!o rporoph https://m.edsoo.ru/c8f8fdf6
3aBHCUMOCTH, UX IrpaduKu
bubmuorexa [JOK
@ — 3D 11 ek .
9 YHKIUA Y = X~ M €C CBONCTRa https://m.edsoo.ru/a88a94b3
N bubmuorexa [JOK
1 () =x2 i
00 YHKLUA Y = X2 M €C CBONCTBA https://m.edsoo.ru/75¢41a0a
N bubmuoreka [JOK
101 () = i
0 YHKIA Y = X3 1 €€ CBOHCTBa https:/m.edso00.ru/228¢3831
N bu6mmoreka [JOK
102 o = i
0 YHKII y =K/X 1 6€ CBOHCTBa https://m.edsoo.ru/2d0b876¢
_ N . bubnuorexa [JOK
103 PyHKuma y =Kk/x u e€ cpoiicTsa https://m.eds00.ru/70159503
_ N . bu6mmoreka [IOK
104 OyHKIWA y =VX U €€ CBOKCTBA https://m.edso00.ru/1b220999
105 Kontponbhas pabota no teme bubnuorexa [JOK
"OyHkuun" https://m.edsoo.ru/77c6ef63
but6mmoreka [IOK
106 CrTeleHs ¢ LEeNbIM ITI0Ka3aTeaeM https:/m.eds0o.ru/6¢8839%a
107 CBolicTBa CTENEHH C 1IEJIBIM bu6mmoreka [IOK

IIOKa3aTcJICM

https://m.edsoo.ru/bd6e2elc
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CBoiicTBa CTEIEHH C 1IEIBIM

bubmuoreka [JOK

108
nokKasarejieM https://m.edsoo.ru/ceae927f
109 CBOMCTBA CTEIEHU C IEIbIM bu6moreka [JOK
IOKa3aTejIeM https://m.edsoo.ru/54faad53
[Ipeobpa3zoBanue BbIpaKEHUM,
110 CcOoIep KAIUX CTEIIEHU C LEIBIM bubmmorexa IIOK
ACpKalL 1 https://m.edso0.ru/53d921e6
IIoKa3arejieM
[IpeoOpaszoBanue BEIpaKEHUH,
111 coJiep KalluX CTCIECHHU C 1I€IbIM bubmmorexa TIOK
Acpratll It https://m.edso00.ru/46fbf966
IoKa3arejeM
[IpeoOpa3zoBaHKe BhIpaKEHUH,
112 CoZeprKaIlX CTENEHHU C LIEIBIM Bnbmrorexa IIOK
Aleprati H https://m.edsoo.ru/f5¢6081b
MMOoKa3aTejIeM
113 CragmapTHBIA BU YHACIIA Bnbmrorexa IIOK
ap a https://m.edsoo.ru/6a9ab72b
bubmuorexa [JOK
114 CragmapTHBIA BUI YKACIIA
Aap A https://m.edsoo.ru/3121ecfe
115 JlericTBUs ¢ urciaMH, 3alMCaHHBIMU bubmuorexa [JOK
B CTaHIApTHOM BHUJE https://m.edsoo.ru/b0c28e40
116 JlelicTBUA ¢ ynciaMu, 3alTUCAaHHBIMU bu6mmoreka [IOK
B CTaHJIAPTHOM BUJE https://m.edsoo.ru/73¢d08d3
Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO
117 MHpa ° JINTETLHOCTD np}c,) €CCOB B bubmmorexa TIOK
pa, & pot https://m.edsoo.ru/9c11128a
OKpY>KalolleM MUpe
Pa3mepsl 00BEKTOB OKPYIKAFOIIIETO
118 MHpa ’ JINTEIbHOCTD np}(l) €CCOB B bubmmorexa ILIOK
pa, A pon https://m.edsoo.ru/3b40070d
OKPY’KaOIIeM MHUPE
119 Pa3mepsl 00bEKTOB OKPYKAIOLIETO bubmmnoreka LIOK
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MUpA, [UTUTEIBHOCTh POIIECCOB B
OKpY’KalolieM MUpe

https://m.edsoo.ru/357b102d

120 bu6mmoreka [{OK
flenenue ¢ ocTaTkoM https://m.eds00.ru/680dd020
CpaBHEHUS TIENIBIX YHUCEIT TIO bu6moreka [JOK
121
MOJYJIIO HATYpanbHOTO YUCIIa https://m.edsoo.ru/35e68128
CpaBHeHUS 1IEJIbIX YHCEN 10 bubnuoreka LIOK
122
MOJIYJIFO HATYpPaJIbHOTO YHCIa https://m.edsoo.ru/56c3d6as
123 Croi . bubmuoreka [JOK
BOMICTRA CPABHEHIH [0 MOMYIHO https://m.eds00.ru/052{b520
124 Croi . OV bubmuoreka [JOK
BOMCTBA CPABHEHHH [0 MOy https://m.edsoo.ru/c519bbf7
OcTaTKu CyMMBI U ITPOU3BEACHHUS T10 bubnuoreka LIOK
125
JaHHOMY MOZYJIIO https://m.edsoo.ru/bb297bac
KonTponsHas pabora o remam
126 "Crenenn", "Jlemumocts"/ bubmuoreka [JOK
Bcepoccniickas npoBepodHas https://m.edsoo.ru/f0589d9%e
paborta
Wrorosast kKoHTpOJIbHAs paboTa /
127 B . bubmuoreka [JOK
CEPOCCHHICKai IpoBepoanas https://m.edsoo.ru/lela2a62
paborta
[ToBTOpenue u o6o0IeHNE.
Penienne TMHENHBIX HEPABEHCTB C
128 . . P bubmuoreka [JOK
OHHOI:I TEPEMCHHOM 1 CHCTEM . https://m.edsoo.ru/04aa7dfb
JUHENHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN
129 [ToBTOpeHue u 06001IIeHUE. bu6mmoreka [JOK

Penienue nuHeNHBIX HEPABEHCTB C

https://m.edsoo.ru/8b5316ec
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OJHOM MEPEMEHHON U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJTHOU
MePEMEHHOI

[ToBTOpeHue u 00001IEHHE.
ToxecTBeHHbIEC TPeoOpa3oBaHuUs

bubmuoreka [JOK

130 BBIPAKCHUM, COJIEPKaIIIX
p JleprKatit https://m.edsoo.ru/8cbedcfe
apupMeTHIECKIE KBAaPaTHBIC
KOpPHHU
[ToBTOpEeHue u 06001IIEHNE.
131 Pemienne kBagpaTHBIX YPAaBHEHHI. bu6mmoreka [JOK
Pemenne TeKCTOBBIX 3a7a4 ¢ https://m.eds00.ru/8316894c¢
MTOMOIIBIO KBaIPATHBIX YPaBHEHUH
132 [ToBTOpenue u o6o0IeHNE. bubnuorexa LIOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/laa74cab
[ToBTOpenue u o6o0IeHNE.
133 ToxXnecTBEHHBIE ITPEOOPA3OBAHNS bubmmorexa TIOK
peodp . https://m.edsoo.ru/d87¢1b96
paIoHATbHBIX BBIPAKEHUN
[ToBTOpEeHME M 000O0IIIECHHE.
Pemenne npoOHO-paiMOHANBHBIX
aBHEHHH, CBOIAIINXCS K
134 iiﬁeﬁHHM WU K KBaJpaTHBIM bubmmorexa TIOK
b https://m.edsoo.ru/45dc757f
ypaBHEHUSM. PerieHre TeKCTOBBIX
3a/1a4 ¢ MOMOIIIBI0 APOOHO-
palMoOHATBHBIX YPAaBHEHUN
[ToBTOpEHME M 000OIIICHHE.
135 Pemenne TekcTOBBIX 3a1a4 bubmmorexa TIOK
A https://m.edsoo.ru/f14cl10le
Pa3IMYHBIMH CIIOCO0aAMU
136 [ToBTOpeHue u 00001IIEHHE. bubnuoreka [JOK
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Peuienue 3a1a4 U3 peaibHOM )KU3HU

https://m.edsoo.ru/b7228af5

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

136
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9 KUIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypcsbl

Oynkius. CBoicTBa QyHKIIUNA: HYITH
GYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA (QDYHKITUH,
MIPOMEXKYTKH BO3pACTaHUs U 1 Bubmmorexa [JOK

p Y p . https://m.edsoo.ru/d90f2e4e
yObIBaHUs GYHKLNU, YETHBIE U
Heu€THbIE (PYHKLUHU, HAauOoJIbIIee U
HaUMEHbIIIee 3HaYeHUS (PYHKITHH
Oynkius. CBoicTBa QyHKIINUNA: HYITH
GYHKIUH, TPOMEKYTKU
3HAKOIOCTOSHCTBA (DYHKITHH,
MIPOMEXKYTKH BO3pACTaHUs U 1 Bubmmorexa [IOK

p Y p . https://m.edsoo.ru/b3732¢65
yObIBaHUs GYHKLNU, YETHBIE U
Heu€THbIE (PYHKLUHU, HauOoJIbIIee U
HaUMEHbIIIee 3HaYCHUS (PYHKITHH
[Toctpoenue rpadukoB GpyHKIN C 1 bubnuotexa [JOK
MTOMOIIBIO TIPe0O0pa30BaHUI https://m.edsoo.ru/97eaec2e
[Toctpoenue rpaduxoB GpyHKIUH C | bubmmoreka [{JOK
MTOMOIIBIO TIPe00pa3oBaHUi https://m.edsoo.ru/ea04324c
KBanparusiit Tpéxunen. Kopau ) bubnuorexa LIOK
KBAaIPATHOTO TPEXWIECHA https://m.edsoo.ru/71798cd2
Paznoxxenue kBapaTHOIro TpEXUWieHa ) bu6mmoteka [JOK
Ha JIMHEWHBIE MHOKUTEIU https://m.edsoo.ru/de57a4e0
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PasnoxeHue kBaJpaTHOroO TpéxuaeHa

bubmuoreka [JOK

7
Ha JIMHEHbIE MHOKUTEIN https://m.edsoo.ru/0b248ca2
g KBanpatuunas pyHkus u eé bubnuorexa LIOK
CBONCTBA https://m.edsoo0.ru/6215f410
9 [Tapaboia, KOOPAMHATHI BEPIITHHEI bu6mmoreka [JOK
apaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBaApaTUIHON bu6nuoreka [IOK
byHKIIUU https://m.edsoo.ru/11f6adfa
1 [Toctpoenue rpadurka KBaApaTHIHON bubnuorexa [JOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpadrka KBaapaTHIHON bubmuoreka LIOK
byHKIMHA https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaJpaTUYHON
13 byHKINU B 3aIf);H(£HMOCTI/I OI; eé bubmmorexa [JOK
YHEH https://m.edsoo.ru/2a984bdc
K03 (HULIUEHTOB
[Tonoxxenue rpauka KBaJpaTUYHON
14 ¢byHKIMU B 3aI;H((1:)I/IMOCTI/I OI; eé Bubmmorexa LIOK
YHKI https://m.edsoo.ru/101baas55
KO3 (HUIIUEHTOB
Hcnonb3oBanue CBOKCTB
15 KBaJPaTUYHON (DYHKIIMU JJIS Bubmmorexa [JOK
P yHKIHR A https://m.edsoo.ru/15¢522bb
penieHus 3aaay
Hcnonb3oBanue CBOKCTB
16 KBaIpaTHYHOW PyHKIUU AJIs Bubmmorexa [IOK
b YHKHHAH I https://m.edsoo.ru/bef7b49f
penieHus 3aaaqy
Hcnonbs3oBaHne CBOKCTB
17 KBaJApaTUYHON QYyHKIIUH TS brbmorexa [TOK
AP YHIEHHHA A https://m.edsoo.ru/4ce8cf0d
penieHus 3ana4y
18 CreneHHble QYHKIIUHU C bu6muorexa [IOK
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HATYpaJbHBIMH [TOKA3aTEISIMH, UX
rpaduKku U CBOMCTBA

https://m.eds00.ru/92821150

CrenenHble (yHKIUU C

bu6moreka [JOK

19
Hatyp aHBHHMHUHOKaSaTeHHMH’ m https://m.edsoo.ru/dc16d347
rpaduKu U CBOMCTBA
Crenennble QYyHKIIMH C
20 HaT aJIBHBI(Iai H(I)-IKaSaTeJISIMI/I 150 bubmmorexa LIOK
yp . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu U CBOMCTBA
Crenennble QyHKIMH C
21 Har aJIBHLI(IfIZI n:KasaTenﬂMH 150. bubmmorexa LIOK
7P . ’ https://m.edsoo.ru/e35ab595
rpaduKu U CBOICTBA
” I'paduku Gyskmmit: y = Vx , y = 3Vx bu6nunoreka LIOK
y=]x]| https://m.edsoo.ru/845¢3cd8
7 I'padukn dyskmmit: y =Vx , y = Vx , bubnuorexa [JOK
y=|x| https://m.edsoo.ru/4ddd9180
24 Ipadukn dyskmmit: y = Vx , y = 3x bubnuoreka LIOK
y=|x| https://m.edsoo.ru/c711bddf
75 Konrponbnas padora mo reme bubnuoreka LIOK
"Oyukun" https://m.edsoo.ru/4eacc9b5
[TonsiTHE O pelIeHnn HEPaBEHCTBA C
26 OJIHOW nmepeMeHHOW. MHOKECTBO bubmmorexa LIOK
8 N P ' https://m.edsoo.ru/ctb115b6
pelieHnii HepaBeHCTBA
7 KBagparHble HepaBeHCTBA ¢ OAHOU bu6munorexa LIOK
[IEPEMEHHOMN https://m.edsoo.ru/bf85efbf
73 KBagparHble HepaBeHCTBA ¢ OAHOU bubnuorexa [JOK
MepeMEeHHOMN https://m.edsoo.ru/36721ec3
29 Pemenne nepaBeHCTB rpadudecKumM bu6mmoreka [JOK

MCTOAOM U METOJJOM MHTCPBAJIOB

https://m.edso0.ru/d68f067¢
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Pemenuie HepaBeHCTB rpaguueckum

bubmuoreka [JOK

30
METOJIOM U METOJOM UHTEPBAIOB https://m.edso0.ru/060b1779
31 HepasenctBa, conepikaiiue 3HaK bu6moreka [JOK
MOJYJISz https://m.edsoo.ru/7782d1d2
19 HepaseHctBa, coneprxalnue 3HaK bubnuorexa LIOK
MOIYJIS https://m.edsoo.ru/f13cebea
1 Cucrembl HEpaBEHCTB C OAHOU bu6muoreka [IOK
[IEPEMEHHOMN https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OAHOU bubnuorexa [JOK
NepeMeHHON https://m.edsoo.ru/d72b241f
Pemnrenne TeKCTOBBIX 3a/1a4 C
35 IIOMOILIBIO HEPABEHCTB, CUCTEM bubnmorexa [JOK
B P ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemienue TekCTOBBIX 33134 C
36 MTOMOIIIbIO HEPABEHCTB, CUCTEM bubmmorexa [JOK
Hl P ’ https://m.eds00.ru/29eala05
HEPaBEHCTB
HepaBeHCTBO ¢ AByMSI IEpEMEHHBIMMU.
37 PeIieHI/Ie HE aBeHZTBa c pB M bubmmorexa [JOK
p e https://m.edsoo.ru/a555d73b
MepeMEHHBIMU
I'padnueckuii MeTO peIICHUS
38 CIECE;M HEPaBEHCTB cp ByMs bubmmorexa [TOK
p By https://m.edsoo.ru/28bab74d
MepeMEHHBIMU
19 Cucrembl HEPABEHCTB C ABYMsSI bu6munorexa LIOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTponbhas pabota no teme bubnuorexa [JOK
"KBanparHusie HepaBeHCTBA" https://m.edsoo.ru/4244257d
bu6nuoreka [IOK
41 bukBagpaTHbie ypaBHEHUS nommoreka [

https://m.edsoo.ru/ba8b4827
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[Ipumepsbl NpUMEHEHU METOIOB
PaBHOCUJIBHBIX MpeoOpa3zoBaHmil,

42 3aMEHBI IEPEMEHHOH, TpadUIecKoro bubmorexa [TOK
p - TP o https://m.edsoo.ru/8cc6f335
METO/a MPYU PEIICHUH YpaBHEHUN 3-i1
u 4-ii creneneu
[Ipumepsl IpUMEHEHN METO0B
PaBHOCUJIBHBIX MpeoOpa3zoBaHmil,
43 3aMEHBI IEPEMEHHOM, TpadUIecKoro brbmmorexa [TOK
p 1P o https://m.edsoo.ru/d3127b99
METOJA MPYU PEIICHUH YPaBHEHUN 3-i1
u 4-1 cTeneHen
[Ipumepsl IpUMEHEHNH METO0B
PaBHOCUJIBHBIX MpeoOpa3zoBaHuil,
44 3aMEHbI IepeMEHHOMN, TpaduIecKoro bubmmorexa LOK
p P o https://m.edsoo.ru/e06bdafc
METO/JIa MIPY PELIeHUH YpaBHEHUH 3-i
u 4-1 cTeneHen
45 Pemenue npoOHO-pannoHaIbHBIX bubnuoreka LIOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue npoOHO-panoHaIbHBIX bubnuorexa LIOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/e633ff10
47 Pemmenue 1poOHO-panioHaIbHBIX bu6nuorexa IIOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9b27174d
43 Pemennie npoOHO-paliOHAIBHBIX bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pemenue cuctem ypaBHEHHH ¢ ABYMsI bubnuoreka LIOK
49
IIEpEMEHHBIMU https://m.edsoo.ru/cc8df2f9
Pemenue cucreM ypaBHEeHUM ¢ AByMsI bu6mmoreka [JOK
50
[IEPEMEHHBIMHU https://m.edsoo.ru/3bef3efc
51 Pemenne nmpocrenmux cuctem bu6nmoreka [IOK
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HEJIMHEMHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU

https://m.edso00.ru/c06799ac

Pemenne nmpocredmmx cuctem

52 HEJIMHENHEIX YPaBHEHUU ¢ ABYMS bubmorexa ILIOK
yp Y https://m.edsoo.ru/d9e8af79
MepeMEHHBIMHU
Pemenue nmpocredmux cuctem
53 HEJIUHENHBIX YPAaBHEHUHN C IBYMS Bubmorexa IIOK
yp By https://m.edsoo0.ru/a0409350
MepeMEHHBIMU
Pemenune npocreimmx cucrem
54 HEJIUHENHBIX YPaBHEHUHN C IBYMS Bubmorexa IIOK
yp ABY https://m.edsoo.ru/7910b721
MepeMEHHBIMU
['paduyeckuit MmeTox pemieHus
55 CHUCTEMBI HEeJIMHEHHBIX YPaBHEHUH C Bubmaorexa IIOK
M https://m.eds00.ru/68e¢900a3
JIBYyMsI [IEPEMEHHBIMU
I'paduaeckuii MmeTon pemeHus
56 CUCTEMBI HEJIMHEHHEBIX YPABHEHUH C bubmmorexa LOK
yp https://m.edsoo.ru/b3113be3
JIByMsl IEPEMEHHBIMU
CucreMa IByX HEJMHEMHBIX
57 aBHEHUU C ABYMS IIEPEMEHHLIMU bubmmorexa LOK
yp M . p https://m.edsoo.ru/74a77¢73
KakK MOJIENIb pe€aJbHON CUTYaIl1
Cucrema IByX HEJIMHEHHBIX
58 aBHEHUH C IBYMS IIEPEMEHHBIMHU Eubmiorexa IIOK
yp yMATICP https://m.eds00.ru/30731862
KaK MOJICJIb PEaIbHOM CUTYaIlun
Cucrema IByX HEJIMHEHHBIX
59 aBHEHUH C ABYMS IIEPEMEHHLIMU Bubmorexa IIOK
yp By . P https://m.edsoo.ru/8a6d5954
KaK MOJIeJIb peaibHOM CUTyalluu
60 Cucrema IByX HEJIMHEHHBIX bu6mmoreka [JOK

YPaBHEHUN C ABYMsI IEPEMEHHBIMU

https://m.edsoo.ru/ce8950b3
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KaK MOJIeJIb PealbHOM CUTYaIluu

Cucrema HeTMHENHBIX YpaBHEHUI ¢

bu6moreka [JOK

61
mapamMeTpom https://m.edsoo.ru/dbd6342b
Cucrema HeTMHEWHBIX YPAaBHEHUM C bu6mmoreka [IOK
62
rmapaMeTpom https://m.edsoo.ru/60ebb1{3
63 Cucrema HETMHEWHBIX YPAaBHEHUH C bu6nuoreka [JOK
rmapamMeTpom https://m.edsoo.ru/40bd4935
64 [Ipocreiiine HepaBeHCTBA C IBYMs bubnuorexa [JOK
MEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbhas pabota no teme
65 "YpaBHEeHHUsI, HEPABEHCTBA U UX bubmmorexa [JOK
p . P https://m.edsoo.ru/3fca3696
CUCTEMbI
[TonsTHE YMCIOBOM
66 nocyenoBareabHoCTH. KoHeuHble bubmmorexa [JOK
A ' https://m.edsoo.ru/d5¢2560d
OECKOHEYHBIE MTOCIICI0BATETLHOCTH
OrpaHuueHHas 1MoCIe10BaTEIbHOCTb.
67 MOHOTOHHO BO3pacTaroias Bubmmorexa LIOK
P B https://m.edsoo.1u/74049546
(yOBIBaroIas) OCIEIOBATEIIEHOCTD
Crioco0Obl 3amaHus
68 MOCJIEI0BATEIILHOCTH: ONIUCATEbHBIM, bubmuorexa [JOK
TaOJIMYHBIN, C TOMOILBIO (POPMYJIBI N- https://m.edsoo.ru/027a3fa4
IO WICHA, pEKYPPEHTHBIN
69 ApudmeTrndeckasi 1 reOMeTpHUecKas bu6munorexa LIOK
Iporpeccun https://m.edsoo.ru/ad57¢c055
70 Apudmernueckas u reoMeTpuyecKas bubnuorexa [JOK
MPOTpeECCUU https://m.edsoo0.ru/8017{902
71 CBoiicTBa 4JI€HOB apUPMETHIECKON 1 bu6mmoreka [JOK

Tr€OMETPUYECKON ITPOrPECCUI

https://m.edsoo.ru/fb577805
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CBoiicTBa 4I€HOB apU(PMETHICCKON 1

bubmuoreka [JOK

72
r€OMETPUYECKON MpOrpeccuid https://m.edsoo.ru/c79443ad
@opMyIIBI N-TO YJIeHa
73 apu(MeTnyecKoil U reoMeTpUUYECKO bubmmorexa [JOK
P . p https://m.edsoo.ru/b0la67a2
porpeccuit
@opMyIIbI N-TO YjIeHa
74 apu(pMETHYECKON U TEOMETPUIECKOI bubmmorexa [JOK
p . p https://m.edsoo.ru/77dee84a
mporpeccuit
®opMyIibl N-TO YjeHa
75 apu(pMETHYECKON U TEOMETPUIECKOI Bubmmorera [IOK
P N P https://m.edsoo.ru/c72ef6bf
nporpeccuit
@opMyIibl CyMMBI IEPBBIX N YJIEHOB
76 apu(pMETHYECKONU U TeOMETPUIECKOMN Bubmmorexa [IOK
p . p https://m.eds00.ru/9492847
nporpeccuit
@opMyIibl CyMMBI IEPBBIX N YIEHOB
77 apru(PMETHIECKON U TEOMETPUIECKOM bu6morexa TIOK
P . p https://m.edsoo.ru/e4c9ad63
porpeccuit
DopMyITbl CyMMBI TIEPBBIX N YJICHOB
78 apu(pMETHIECKON U TEOMETPUIECCKOM bubmorexa TIOK
P . p https://m.edsoo.ru/a594233e
Iporpeccuit
79 3ajaun Ha IPOLIEHTHI, OAHKOBCKHE bu6mmoreka [{JOK
BKJIQJIbI U KPEJIUTHI https://m.edsoo.ru/38f5c6d2
20 3aauu Ha IPOIEHTHI, 0AHKOBCKHE bu6mmoreka [JOK
BKJIaJIbl U KPEIIUTBI https://m.edso0o.ru/64{7¢085
21 3aaun Ha MPOLEHTHI, 0AHKOBCKHE bu6muoreka [IOK
BKJIaJbl U KPEAUTHI https://m.edsoo.ru/c4a9eb67
%) 3ajaun Ha IPOLICHTHI, 0AHKOBCKHE bu6mmoreka [IOK

BKJIaAbl U KPCAUTHBI

https://m.edsoo.ru/e3f6d855
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23 3aauy Ha IPOLEHTHI, 0AaHKOBCKHE bubnmoreka [{JOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/b19754bd
%4 3ajaun Ha IPOLIEHTHI, OAHKOBCKHE bu6mmoreka [{JOK
BKJIQJIbI U KPEJIUTHI https://m.edsoo.ru/bcf88abf
25 3aaun Ha POIEHTHI, 0AHKOBCKHE bu6mmoreka [JOK
BKJIaJIbl U KPEJIUTBI https://m.edsoo.ru/ccf0d1fc
[IpeacraBieHue o CX0IUMOCTH
MOCJIEI0BATEILHOCTH, O
86 CYMMHPOBAHHH OECKOHEUHO Bubmmorexa I[JOK
Y P N . https://m.edsoo.ru/d5895ad1
yObIBaroIeii reOMeTpUYECKOM
Mporpeccuun
[IpencraBieHue 0 CXOAUMOCTH
MOCJIEI0BATEIbHOCTH, O
87 CYMMHPOBAHHH OECKOHEUHO Bubmmorexa [IOK
y p . . https://m.edsoo.ru/133bae23
yObIBaIOIIEi reOMeTpUIeCKOn
MpOrpeccuu
88 Meroa MareMaTH4eCKOM MHIYKIIMH Bubmmorexa [IOK
l ALyKH https://m.edsoo.ru/feb21fdd
89 Meroa MaTreMaTH4eCKOW MHIYKIIUH bubmmorexa I[JOK
A YKL https://m.edsoo.ru/a0dcf477
Konrponbnas padora no reme
90 "YycnoBble NOCIEI0BATEILHOCTH U bubmmorexa TIOK
" https://m.edsoo.ru/9e0dd430
Mporpeccuun
01 Kopensb n-ii crenenu. ColicTBa bu6nuoreka LIOK
KOpHS N-U CTENEeHU https://m.edsoo.ru/6e5a5af5
9 Kopens n-ii crenenn. CBoiicTBa bubnuorexa [JOK
KOpHSI nN-i CTeNEeHU https://m.edsoo0.ru/b32c6912
93 Kopensb n-ii crenenu. CoiicTBa bubmuoreka LIOK
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KOpHSI N-i CTeNEHU

https://m.edsoo.ru/0aa0c138

94 Crenenb ¢ panmoHaIbHBIM bu6mmoreka [JOK
IIOKa3aTelIeM U €€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenenb ¢ palmoHaIbHBIM bu6mmoreka [IOK
OoKa3aTelIeM U €€ CBOMCTBA https://m.edso0.ru/4882d830
96 CreneHb ¢ palmoOHaIbHBIM bu6nuoreka [JOK
oKa3aTejieM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxxnecTBeHHBIC TPEOOPa3OBAHUS
97 BBEIPAKECHUH, COAEPKALINX KOPEHD N-1 bubmmorexa LOK
p » CoAeprRa p https://m.edsoo.ru/ebad 7498
CTEIECHU
ToxxnecTBeHHBIC TPEOOPA3OBAHUS
98 BBEIpAKECHUH, COAEPIKAIINX KOPEHD N-I bubmmorexa LHOK
p » COMCpalll P https://m.edsoo.ru/ca7892bc
CTEIEHU
ToxxnecTBeHHBIE TPEOOPA3OBAHUS
99 BBIPAXKEHUI, COLEPKALINX KOPEHDb N-H bubmorexa IIOK
p » CONCP p https://m.edsoo.ru/bdf8871d
CTEIEHHU
ToxaecTBeHHBIE TPe0Opa3OBaHUS
100 BBEIpaKEHHUH, COAEPKAIINX CTEIEHD C bubmmorexa TIOK
p » CoACpARa https://m.edsoo.ru/b13a49¢9
palMoHaIbHBIM IMOKa3aTEIeM
ToxxaecTBeHHBIE TpeoOpa3oBaHUs
101 BBIpaKEHUH, COAEPKAIIUX CTCICHD C bubmmorexa TIOK
P » COACpalll https://m.edsoo.ru/a18095d9
parroHaTbHBIM TTOKa3aTelIeM
KonTponbhas pabota mo Teme
102 "CreneHb ¢ palMoHaIbHBIM bubmmorexa TIOK
p" https://m.edsoo.ru/2a2ba4d9
IoKa3aTejieM
[ToBTOpeHue u 00001IIeHNEe. Uncia u
p o but6mmoreka [IOK
103 BBIYKCJIEHUS (3AIHMCh, CPABHEHHE,

IEUCTBHUA C NEUCTBUTEILHBIMA

https://m.edsoo.ru/07eea449
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YHCJIaMU, YUCIIOBas MpsiMast)

[ToBTOpenue u o6od1eHue. Yucna u
BBIYHMCIJICHHS (3aITUCh, CPABHEHUE,

bu6moreka [JOK

104
JIEUCTBUS C IEVUCTBUTEIIbHBIMU https://m.edsoo.1u/69d23450
YUCJIAMH, YHCIIOBAs TIpsiMast)

[ToBTOpenue u o6o6mmenue. Yucna u
105 BBIYUCIICHUS (POIIEHTHI, OTHOILICHUS bubmmorexa [JOK
pott ’ ’ https://m.edsoo.ru/facf7¢03
IIPOIIOPLIMN)
[ToBTOpenue u 06o6menue. Yncna u
106 BBIYUCIICHUS (POLIEHThI, OTHOLLICHHUS Bubmmorera [IOK
pon ’ ’ https://m.edsoo.ru/5d2df02d
IIPOIIOPLIMN)
[ToBTOpenue u o6o6menue. Yncna u
107 BBIYHMCIICHUS (pELIECHUE 3a/1a4 U3 Bubmmorexa [IOK
. p A https://m.edsoo.ru/dadlae58
peanbHOM KU3HH)
[ToBTOpenue u 0600meHne. Yncna u
108 BBIYHMCIICHHS (pEIIeHUE 3a71a4 U3 brbmorexa [OK
. p a https://m.edsoo.ru/efa0e730
peasIbHOM KU3HU)
[ToBTOpenue u 0600meHne. Yncna u
109 BBIYHMCIICHHSI (OKpYTIICHUE bubmorexa [OK
Py ’ https://m.edsoo.ru/5fd671b7
MpUOJIMKEHNE, OTICHKA)
[ToBTOpEeHNe u 06001IEHNE.

110 TekcToBble 3a1aun (peieHne bubmmoreka [{JOK
TEKCTOBBIX 3aJ]1a4 apU(PMETHUECKUM U https://m.edsoo.ru/a527aa4b
anredpanvyeckumM croco0amm)

[ToBTOpenue n o6oOIIEHHE.
11 TekcToBble 3a/1auu (peleHue bu6mmoreka [JOK

TEKCTOBBIX 3aJ1a4 apuPMETUUECKUM U
anredpanvyeckuM croco0amm)

https://m.edsoo.ru/75¢20ae0
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[ToBTOpeHue u 06o0IIEeHNE.
TexkcToBble 3a1aun (pemeHre

bubmuoreka [JOK

12 TEKCTOBBIX 3aJ71a4 apu(PMETHIECCKUM U https://m.edsoo.ru/f027e68f
anredpanvyeckiuM croco0amm)
[ToBTOpeHue u 06001IIEHNE.

113 TexkcToBble 3a1aun (peeHne bu6nmoreka [JOK
TEKCTOBBIX 3aJ]1a4 apU(PMETHUECKUM U https://m.edsoo.ru/a734595b
anredpandecKuM croco0amu)

[ToBTOpEeHNE u 06001IEHHE.

114 TekcToBble 3a1aun (peieHne bu6mmoreka [JOK
TEKCTOBBIX 3a71a4 apu(PMETHIECKUM U https://m.edsoo.ru/513¢76d2
anredpanvyeckumM croco0amMm)

[ToBTOpenue u o6oOIIEHHE.

115 TekcToBble 3a1auu (pelieHue bu6mmoreka [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM U https://m.edsoo.ru/8fa2d2tb
anredpandecKkuM croco0amu)

[ToBTOpenue u o6oOIIEHHE.
AnrebpanuecKue BHIPaXKESHHUS
116 (mpeoOpa3oBaHue anreOpandecKux bubmmorexa I[JOK
. https://m.edsoo.ru/9336bac2
BBIP)KEHUI, COJIEPKAIIUX CTETIEHB C
LIEJIBIM TIOKa3aTesIeM)
[ToBTOpenue u o6oOIIEeHHE.
AnrebpanuecKue BbIpaXKeHUs
117 (mpeobpazoBaHue areOpandecKux Bubmmorexa LIOK
. https://m.edsoo.ru/féabdfes
BBIp)XEHUI, COJIEpKAIIUX CTETIEHb C
L[EJIbIM TTOKA3aTEeJIeM )
[ToBTOpeHue u 06001IICHHE. BuGmorexa LIOK
118 AnrebpanuecKue BbIpaXKeHUs

(mpeobpazoBaHue areOpandecKux

https://m.edso00.ru/b310{f9b
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BBIPKCHUH, COJIEPKAIIUX CTETICHB C
IIEJIBIM TTOKA3aTEIIeM )

119

[ToBTOpEeHMNe u 06001IEHNE.
AnreGpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAXKECHMI, COAEPIKAIUX
apru(pMETHIECKUIA KBaIPATHBINA
KOPEHB)

bu6moreka [JOK
https://m.edsoo.ru/adb80ce?

120

[ToBTOpEeHNE u 06001IEHHE.
AnreGpanyeckre BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAYKEHHI, COJIEPIKALINX
apru(pMETHIECKUIA KBaIPaTHBINA
KOPEHb)

bub6moreka [JOK
https://m.edsoo.ru/9a58e0a9

121

IToBTOpEeHME u 06001IEHNE.
AnreGpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAYKEHHI, COJIEPIKALINX
apru(pMETHIECKUA KBaIPATHBIN
KOPEHb)

bubmuoreka [JOK
https://m.eds00.1u/253694c0

122

[ToBTOpenue n o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeoOpa3oBaHHe LIETBIX U IPOOHO-
palMOHABHBIX BBIPAKCHUI)

bu6moreka [JOK
https://m.edsoo.ru/7b3e4818

123

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue BbIpaKeHUs
(mpeoOpa3zoBaHME LENBIX U APOOHO-
palrOHATIBHBIX BEIPAXKEHUI)

bubmuorexa [JOK
https://m.edsoo.ru/40178693

124

[ToBTOpEeHME B 0000IIEHNE.

bu6mmoreka [JOK
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AnreGpanyeckie BEIpaKCHUS
(mpeobpazoBaHue MEIBIX U IPOOHO-
paIMOHATBHBIX BBIPAKCHUH)

https://m.eds00.ru/9d99942

125

[ToBTOpEeHue u 06001IIEeHNE.
AnreGpanyeckue BbIpaKeHUs
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paIMOHATBHBIX BEIPAKECHUH )

bu6moreka [JOK
https://m.edsoo.ru/16908ac9

126

IToBTOpEeHME u 06001IIEHNE.
AnreGpanyeckue BbIpaKeHUs
(pa3noxeHue MHOTOYJICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
UCIOJIb30BaHuEM (OpMYyIT
COKPAIIEHHOT'O0 YMHOXEHHSI)

bub6moreka [JOK
https://m.eds00.1ru/b48b9936

127

[ToBTOpenue n o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(pa3yoxeHue MHOTOWICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
UCIOJIb30BaHuEM (opMyIT
COKPAIIEHHOI'O0 YMHOXEHHSI)

bubmuoreka [JOK
https://m.edsoo.ru/5d8634a7

128

[ToBTOpenue u o6oOIIEeHHE.
AnreGpanyeckue BbIpaKeHUs
(pa3noxeHue MHOTOYJICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (OpMYIT
COKPAIICHHOT'O0 YMHOXEHHS)

bu6moreka [JOK
https://m.edsoo.ru/701612f

129

[ToBTOpenue n 06oOIIEHHE.
Anrebpanyeckue BbIpaKEHUs
(MozieTMpOBaHHE C IIOMOIIIBIO
(bopMyIT peasbHBIX MTPOIIECCOB H

bu6moreka [JOK
https://m.edsoo.ru/ae95599
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SIBJICHHI )

@®yHKkuMU (IOCTpOEHUE, CBONCTBA bubnuoreka LIOK
130 N 1
W3YYCHHBIX (DYHKIIH) https://m.edsoo.ru/02a630e0
[ToBTOpenue u 0606meHNe. OyHKITUN
131 (moct F())eHI/Ie CBOfIClI:I;a u3 quZHHL)I( 1 bubmmorexa [JOK
P o Y https://m.edsoo.ru/5ca24756
GyHKITHI)
[ToBTOpenue u 06061meHNe. DYyHKITUN
132 (moct l:())eHI/Ie CBoﬁcllllsa u3 quZHHL)I( 1 Bubmmorexa I[IOK
p . ’ y https://m.edsoo.ru/601abaca
GbyHKITHIT)
[ToBTOpenue u 0600meHNe. DYHKITUN
133 (r a(l)I/II:IeCKOG emellfne aBH};HHLI;I u 1 bubmorexa [OK
p p yp https://m.edsoo.ru/laee55da
HX CHCTEM)
[ToBTOpenue u 00o01eHNe. DYyHKIUN
134 (r a(bnlzlecxoe emeII{IiIe aBH};HI/II;I u 1 bubmorexa [IOK
P P yp https://m.edsoo.ru/147cbdaf
HX CHCTEM)
bu6mmoreka [IOK
135 Hrorosasi koHTpOIbHAs paboTa 1 hitps://m.cdsoo.nw/£2692060
[ToBTOpenue u 00od1eHNe. DYHKIUN
136 (Mo leI/I OBaHUE e:JIinmx o 1 bubmorexa [IOK
ACTHD P https://m.edsoo.ru/a0a0aded
IIPOIIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPoOBepPsSIeMOro .
o0pa3oBaTeIbHONM NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus!
pe3yJbTarTa
1 UYucna u BBIYMCICHUS
L1 BbInonHATh, coueTas yCTHbIE M HHCbMEHHBIE NMPHEMBI, apupMeTHYECKUe
' JeMCTBUS C pallMOHAIBHBIMH YU CIAMU
HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHHM, NPUMEHATH Pa3sHOOOPA3HbIE
1.2 CcrocoObl W TPUEMBI BBIYHCICHUS 3HAYE€HUH JPOOHBIX BBIPAKEHUH,
coJiepkKalmx 0OObIKHOBEHHbIE U AECATUYHBIE APOOH
[TepexonuThk OT 0HON (OPMBI 3amKCH YUCeN K Apyroi (mpeoOpa3oBbIBaTh
1.3 JECATUUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JIECATUYHYIO APOOH)
1.4 CpaBHUBATh U YIIOPSAI0YNBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyrisaTh uucna
BbINONHATE NPUKUAKY M OLIGHKY pe3ylbTaTa BBIYUCICHHWH, OLEHKY
1.6 3HAQUYEHHUI YHCIIOBBIX BBIPAKCHUU. BBITONHATH ACHCTBUSA CO CTENEHSMH C
HaTypaJbHBIMH [TOKa3aTEIIMU
17 [IpumeHATh  NpU3HAKK  JAEIMMOCTH, PAa3JIOKEHHE HAa  MHOXHUTEIH
' HATypalbHBIX YHCEI
Pemath nmpakTUKO-OpHUEHTHPOBAHHBIE 3a/la4M, CBS3AHHBIE C OTHOILEHUEM
18 BEJIMYMH, MIPOMOPLIUOHAIBHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3yJIbTAaThl PEIIEHUS 33/Ja4 C y4E€TOM OTpaHUuYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX O0ObEKTOB
2 AnrebpanyecKue BEIPaXKESHUS
)1 Hcnonp3oBath anreOpandeckyo TEPMUHOJIOTHUIO U CUMBOJIUKY, TPUMEHSTh
' e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuasa
’ HaxonuTh 3HaueHWs OyKBEHHBIX BBIPQXXECHHUH NPU 3aJaHHBIX 3HAYEHUSX
' HEpEMEHHBIX
)3 BbimonHATe  npeoOpa3oBaHust  LEJIOTO0  BBIPAKEHHs B MHOTIOWICH
' NPUBEJCHNEM MOAO0OHBIX CIIaraéMbIX, PACKPhITHEM CKOOOK
24 BbInonHATE yMHOKEHHE OJHOYJIEHAa HAa MHOTOYJIEH M MHOrodjeHa Ha
' MHOTOYJIEH, TPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3sHOCTH
OcCyLecTBISTh pPa3I0KEHUE MHOIOWIEHOB HAa MHOXHUTEIN C IOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIEro MHOXHTENs, TPYNIHPOBKH ClIaraeMblX,

npuMeHEeHHUs: GOPMYIT COKPAIIEHHOTO YMHOKEHUS




[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JJIsl PEILICHUS Pa3IMYHBIX 3a]a4

26 U3 MaTEMaTHKHU, CMEXKHBIX MPEIMETOB, U3 PEATIbHOM MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTEIsIMU IS
' peoOpa3oBaHus BHIPAKEHHUI
3 YpaBHEeHMsI U HEPABEHCTBA
Pemarp nuHeilHbIE ypaBHEHUS C OJHOW NMEPEMEHHOM, NMPUMEHSSA IpaBuiIa
3.1 IIEpPEX0/la OT HMCXOJHOTO YpPaBHEHUS K pPaBHOCHIBHOMY eMy. IIpoBepsrs,
ABJISIETCS JI YUCIIO KOPHEM YPABHEHMS
19 [TpumensaTs rpaduveckre METOIbl MPU PEIICHUU JIMHEHHBIX ypaBHEHUU U
' UX CHCTEM
313 [TonGupate mnpumepsl Map 4YHCEN, SBISIOUMXCA PEHICHHEM JIMHEHHOTrOo
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
CTpouth B KOOPIWHATHOW IJIOCKOCTH TpaduK JUHEWHOTO YpPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IIOJIB3YSCh TpadUKOM, TMPHBOAUTH MPUMEPEI
pelIeHys ypaBHEHUs
35 Pemats cucteMbl AByX JIMHEHHBIX YpaBHEHUH C JABYMs I€PEMEHHBIMH, B
‘ TOM 4YHCiIe rpaduuecKn
CocraBiATh M pellaTh JMHEWHOE YpPAaBHEHUE WIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI O YCJIOBHIO 3aJa4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIy4EHHBIN pe3ybTaT
4 Koopaunate! u rpaduxu. yHKIuu
N300pakath Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBaJbl, 3aIlUCHIBAThH
YHCIIOBBIE TPOMEXKYTKH Ha alredpandeckoM s3bIKe
4.2 Otmeuath B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33/1aHHBIM KOOPJAWHATaM
4.3 Crpouts rpaduku IuHeHHbIX GyHKIUNA. CTpouTh rpaguk QyHKIUHN y = [X|
OnuceiBaTh C TOMOIIbIO (PYHKIMIA HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IPOU3BOUTENHLHOCTh, BpeMsl, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonumatp rpaduueckuii coco0 npeacTaBieHUs U aHaiau3a MH(GOpMaLuHy,
4.6 U3BJIEKaTh W HMHTEPIPETUPOBaTh HH(OpPMALMIO M3 TpapUKOB peabHBIX
MPOIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHNSI OCHOBHOM
NpoBepsIeMOro

pe3yJabTara

06pa30BaTeJ’leOI7I nmporpaMmmbl OCHOBHOI'O 00111ero 06pa30BaHI/IH




Yucia ¥ BBIYUCIIEHUS

1.1

Hcnonp30BaTh HayalbHBIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yhcesl JUId CpaBHEHMS, OKpYIJIeHHsT M BBIYMCIEHUH, H300paxkarhb
JICHCTBUTEIIBHBIE YHCIIA TOYKAaMU HA KOOPJAMHATHOMN IPSIMOU

1.2

[IpumensTs moHsATHE apU(METHUECKOTO KBaJPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, UCIONb3Ysd NpPU HEOOXOIUMOCTH KaIBKYJSATOP,
BBIMOJHATh TPEe0oOpa30BaHUSl BBIPAKEHUH, COAEpX AalIUX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp3oBath 3anucu 6OHLH_II/IX U MaJIbIX YHUCCII C IMIOMOIIBIKO ACCATHUYHBIX
npobeii u creneneii yncna 10

Anrebpanueckue BhIpaXeHUs

2.1

[IpuMeHATh TMOHSATHE CTENEHHM C LEeJIbIM IOKAa3aTesleM, BBIMOJIHSITh
npeoOpa3oBaHus BIPAXKEHHM, COIEPXKAILUX CTEIICHH C LEJIbIM MoKa3aTelleM

2.2

BEINONHATE TOXIECTBEHHBIE NMPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKCHUH
Ha OCHOBE TpaBWJI JCHCTBUH HAJ MHOTOWICHAMH H alreOpamdecKuMH
IpoosiMU

23

PacknanpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOKHATEIN

24

[TpumensTh npeoOpa3oBaHus BBIPAXKEHUM sl PELICHUs Pa3IMYHbIX 3a/a
U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 pealbHONW MPAaKTUKU

ypaBHeHI/IH H HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YPaBHEHMSI U pallMOHAJIbHbIE YpaBHEHUS,
CBOJSIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.2

[IpoBOAMTH MpPOCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJIE C IPUMEHEHHEM IpapUuecKux NpeacTaBieHuil (ycTaHaBIUBaTh,
MMEET JIM YPAaBHEHUE WIM CHCTEMA YPABHEHUMN DPEILICHHUs, €CIU MUMEET, TO
CKOJIBKO, ¥ TIpOYEee)

3.3

[Tepexomaute OT crmoBecHOW (HOPMYITHPOBKHM 3amaud K e€ anreOpamueckoi
MOJICJIA C IIOMOIIBI) COCTaBJICHHUsI YPABHEHUS WJIM CUCTEMbl YPaBHEHUH,
HHTCPIIPETUPOBATE B COOTBCTCTBUHU C KOHTCKCTOM 3aJdadu HOHy‘IeHHI)If/'I
pe3ynbTar

3.4

IIpuMeHATH CBOMCTBA 4YHUCIIOBBIX HEPABEHCTB [UIl CPAaBHEHMS, OLEHKH,
pelmaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U HMX CHUCTEMBI,
JaBaTh Tpa@HUUECKyr0 WUTIOCTPAIMI0 MHOXKECTBA PELICHUN HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB

DyHKIMU

4.1

[TonnMaTth U KUCIONIB30BATh (PYHKIIMOHAJBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAuU€HUs), OMNpPENeNsITh 3HAuYeHHE (YHKIHHU IO
3HAYEHUIO apTyMEHTa, OINpeIeNsATh CBOWCTBA (DYHKIUU MO e€ rpaduKy

4.2

Ctpouts rpaduku 31eMEeHTapHbIX PYHKINN BUA:
y=k/x




, Yy =X}, y = X°, y = |X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKUIUU IO €&

rpaduky

9 KVIACC

Kon
NpoBepPsieMoro
pe3yjabTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHUBaTh U YIIOPSAI0UYNBATh PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA

1.2

BreimonHsTh apI/I(I)MeTI/I‘leCKI/Ie JEHUCTBUSA C palrOHAJIBHBIMHA YHCJIIAMU,
coucTad YCTHBIC W TIHCbMCHHBIC HpI/IéMBI, BBITIOJIHATG BBIYHMCIICHUA C
HppanuoOHaJIbHBIMHU YU CJIaMU

1.3

Haxogute 3HaueHUs CTEIIEHEH C OCJIBIMH IIOKAa3aTC/sIMU U KOpHeI;'I,
BBIYUCJIATH 3HAYCHHUA YHCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OkpyrisTh JEHCTBUTENbHBIE 4YHCIIA, BBINOJHATH MPUKUAKY pe3yJlibTaTa
BBIYMCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKEHUN

YpaBHEHHs 1 HEPABEHCTBA

2.1

Pemats nuHENHbIE M KBaJpaTHBIE YPaBHEHHUs, YPABHEHUs, CBOJALIUECST K
HUM, IPOCTEHIINE APOOHO-PAIIIOHAIBHBIE YPaBHEHHUS

2.2

Pemate cucteMbl IByX JIMHEHHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU U
CHUCTEMBl JBYX YPaBHEHUMH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIACTCS
JIMHENHBIM

23

Pemrate TexcTOBBIC 3aJa4dn aJ'Il"e6paI/ILIeCKI/IM CIocoboM ¢ IIOMOIIIBIO
COCTABJICHUA YpPAaBHCHHUA WM CUCTCMbI JIBYX ypaBHCHI/Iﬁ C JABYM:A
NNEPpEMCHHBIMU

2.4

[IpoBOIUTH MpOCTEUIINE UCCIIEIOBAHUSI YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM 4HCIEe C NpUMEHEHHeM TIpadUuyecKux NpeacTaBIeHUN (Hampumep,
yCTaHaBIIMBaTh, UMEET JIM YPaBHEHHE WJIM CHUCTEMa YpaBHEHHH pellleHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemats nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300pa’kaTh
pelIeHre HEpaBEHCTB HA YHCIOBOM MNPSMOW, 3alUCBHIBaTh PEIICHHE C
MTOMOIIBIO CUMBOJIOB

2.6

Pemate CHUCTCMBI JIMHEHHBIX HCPaBCHCTB, CHUCTCMBI HCPABCHCTB,
BKJIIOYAOMKUEC KBAAPATHOC HCPABCHCTBO, H306pa)I(aTI) pEIICHUC CUCTEMBbI
HCPAaBCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIMUCbIBaTh PCHICHUC C IIOMOIIBLIO
CHMBOJIOB

2.7

Hcnonws3oBaTh HCPABCHCTBA NPpH PCIICHUH PA3JIMYHBIX 3a/1a4

DyHKIUU




3.1

PacrniozHaBaTh (yHKIMHM W3ydeHHBIX BUAOB. [lOKa3piBaTh CXEeMaTHYECKH
pacroyio)keHue Ha KOOPAWHATHOH IUIOCKOCTH TpadMKOB (YHKIMH BUA:
y=kx, y=kx+b, y=k/&x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHMU
K02((PHUITMEHTOB, ONKUCHIBATH CBOKMCTBA (PYHKITUH

3.2

[Toka3pIBaTh CXEMATUYECKU PACHOJIOXKEHHE Ha KOOPAMHATHOMN IIOCKOCTH
rpaduxoB QyHKIMI BUaa y = VX, Y = |X| ¥ ONUCHIBATh CBOMCTBA (PYHKIIHI

3.3

Crtpouth 1 M300pakaTh CXEMaTHYECKH TPapUKH KBAAPATHUHBIX (PYHKLUH,
OIMCHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKIUH 1O UX Tpadukam

3.4

Pacnio3HaBath KBajpaTHUHYIO (PyHKIHIO IO (hOopMyJie, IPUBOAUTH IPUMEPHI
KBaJPaTHYHBIX (PYHKUUI U3 peabHOMN JKU3HU, (PU3HKH, TEOMETPHH

ApudmeTnueckas U TeOMETpUUYECKasi IPOrpPeccuu

4.1

Pacnio3HaBaTh apu(pMETHUECKYI0O H TEOMETPUYCCKYIO IPOIPECCHU TP
pa3HBIX crioco0ax 3agaHust

4.2

BEIMONHATE  BBIYUCIEHHUSI C HWCIHOJB30BaHWEM (OPMYNT A-TO UICHA
apu(MeTHYecKoil M TEOMETPUYECKOM MpOrpeccuii, CyMMmbl MEpBBIX n
YJICHOB

43

N300pakaTh 4JIEHBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIWHATHOM
IUIOCKOCTHU

4.4

Pemate 3amaun, cBsI3aHHbBIE C YHCIOBBIMM IOCJIEJOBATEIBHOCTSAMHU, B TOM
quciae 3a7adyd U3 peajbHOM XU3HM (C HCHOJIb30BAHUEM KAJBKYJIATOPA,
U(PPOBBIX TEXHOJIOTHIN)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCIICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IEPEX0 OT OJHON (hOpMBI 3amucu Apodeit
1.1 K apyroil. [loHsiTue paiMoHanbHOrO YUCia, 3aMUCh, CPABHEHUE, YIIOPSIAOUYNBAHKE
palMOHAIBHBIX YHCEIT
12 ApudmeTrnueckue NEHUCTBUS C pallMOHANBHBIMM 4YHCIaMH. PemieHue 3amad u3
' peabHOM MPAKTUKK HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypaJlbHbIM I[IOKa3aTeJeM: OINpejelieHue, Mpeodpa3oBaHue
' BBIp2)KEHUI Ha OCHOBE OMpeIeNIeHus, 3aITUCh OOJIBITUX YUCEe
14 [IpoueHTsl, 3aUCh MPOLIEHTOB B BUJE ApoOH M IpoOU B BUIE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha MIPOLEHTHI, peLICHHE 3a/1a4 U3 pealbHON MPAKTHUKU
L5 [IpumMeHeHre NPU3HAKOB AETUMOCTH, Pa3I0KEHUE HA MHOXKMUTEIN HATypaJbHbIX
' qHcen
1.6 PeanpHbIe 3aBUCHUMOCTH, B TOM YHUCJIE TIpsiMasi 1 0OpaTHAas MPOMOPIIHOHATBHOCTH
2 AnreOpandecKkue BbIpaKCHHS
21 [lepemenHbIE, 4YMCIIOBOE 3HAYEHUE BBIPAKEHUA C MNepeMeHHOW. JlomycTumeble
' 3HAYEHMS TIEPEMEHHBIX
27 [IpencraBnenne 3aBUCHMOCTH MEXAy BEIMYMHAMH B BUAE (OPMYIIHL.
' Borumcienus mo popmyinam
23 [IpeoOpazoBanue OyKBEHHBIX BHIPAKEHUH, TOKAECTBEHHO paBHBIEC BBIPAKEHUS
24 CBoJicTBa CTENIEHN C HATYPAJIBHBIM [TOKA3aTEIEM
)5 Opnounensl W MHOrowieHel. CreneHb MHorowieHa. CroxeHHe, BbIUMTAHUE,
' YMHOXKEHHE MHOTOYJIEHOB
6 @opMyJIbl COKpAIIEHHOTO YMHOXEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
' ®opMyna pa3HOCTH KBaApaTOB. Pa3noxkeHne MHOTOWIEHOB HA MHOKHUTENH
3 VYpaBHeHus
31 VYpaBHEeHUE, KOpPEHb ypleHeHI/m, nmpaBuia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUI
19 JluHeiiHO€ ypaBHEHHME C OJHOM TMEPEMEHHOH, 4YHCIO0 KOpPHEW JIMHEHHOIO
' ypaBHEHUs, pelICHUE TUHEHHBIX YpaBHEHHIA
13 CocraBieHrue ypaBHEHMI MO YCJIOBHIO 3ajayd. PemieHune TEKCTOBBIX 3ajad C
' MIOMOIIBIO YPaBHEHHIA
34 JIuneitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €T0 TpaduK
35 Cucrema AByX JIMHEWHBIX YpaBHEHHUH ¢ IByMs MepeMEeHHbIMU. Perienue cucrem
ypaBHEHHUI cnocoOoM mnoacTaHoBKU. llpuMepsl pelieHus TEKCTOBBIX 3ajad C




IMOMOIIBIO CUCTEM YPaBHEHUI

4 Koopaunate! u rpaduku. OyHKuun
4.1 Koopaunara Touku Ha npsiMoit
47 UucnoBble MpOMEXYTKH. PaccTosiHHMe MeXAy IBYMsl TOYKAMU KOOPAMHATHOM
' PAMOi
43 [IpsimoyronpHas cuctema KoopauHat, ocu Ox u Oy. Abcurcca U OpAUHATA TOYKH
' Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumepsl rpaduxoB, 3amaHHBIX (Qopmynamu. YreHue rpapuKoB peanbHbBIX
' 3aBHCHMOCTEH
4.5 [onsarue pynkun. I'padux Gynkuuu. CBoicTBa QyHKIHIA
4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux Gynkmm y = [X|
4.7 I'paduaeckoe pereHue IMHEHHBIX YPABHEHUH H CUCTEM JIMHEWHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COEePKAHUSA
1 Yucna v BBIYUACICHUS
L1 KBampatuelit kopenb wu3 uncna. [loHsTue 00 UpPpalMOHATBEHOM YHUCIE.
' JlecsiTuuHble TPUOIMKEHUS UPPATMOHATIBHBIX YHCE
CpoiicTBa apudmeTHyecKux KBaJpaTHBIX KOpPHEH U UX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YHUCIIOBBIX BBIPAKEHUN U BBIYUCICHUAM. J[leHCTBUTENbHBIE
qucna
1.3 CreneHs ¢ 1eNIbIM MoKa3aTeseM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 AnreGpanyeckre BbIpaXKeHHsI
2.1 KBagpartublii TpéxusieH, pa3ioKeHHe KBaIpaTHOTO TPEXUWIEHAa Ha MHOXKHUTEIN
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO aJlreOpandecKkoi 1poou
2.3 CrnoxeHue, BEIYMTaHNE, YMHOKEHHE, JCICHUE allreOpandecKux apooei
2.4 PanronansHble BhIpaXeHUs U UX MPEeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmyna KopHEH KBaJpaTHOrO ypaBHeHHs. Teopema
' Buera
3.2 Pemienue ypaBHeHMil, CBOAAIMXCSA K JIMHEHHBIM U KBaJIPATHBIM
33 [Ipocreiimue qpoOHO-palliOHAIbHBIE YPaBHEHUS
I'padmyeckas mHTEepIpeTanus YpaBHEHHN C JBYMs TEPEMEHHBIMU U CHUCTEM
3.4 JIMHEVHBIX YPAaBHEHHN C JBYMs IEpeMEHHbIMU. [IpuMepsl pelieHuss CUCTEM
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 337124 aNredpandeckum crnocodom
3.6 UucnoBbie HEpAaBEHCTBA U UX CBOMCTBA




3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOMI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOMN
4 OyHKINT
41 [Tonstue ¢ynxuuu. OO61aCTh ONPENECIECHUS M MHOKECTBO 3HAYEHUH (yHKIUU.
' Crioco0bI 3a1aHust QyHKIAIA
4.2 I'padux Gpynkuun. YreHre cBOWCTB GYHKUINU 10 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKLUH, OTpaKAIOLINX peabHble MIPOLECCH
44 @OyHKIMKM, ONHUCHIBAIOIIME MPSAMYHO M OOpaTHy!  NPONOPLHOHAIBHBIE
' 3aBUCHMOCTH, UX TpaduKu
4.5 OyHKIUKU y =x7 y = X’
4.6 OyHkImMu y = Vx, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHUH
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 PamyonanbHbple  4Hcna, WppalHOHAIbHBIE YHCIa, KOHEUHble W OECKOHEUHBIE
' JECSATHYHBIC APOOH
MHOXeCcTBO JeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHbIE YHCIAa KaK OECKOHEYHbIE
12 JecATUYHble OpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHUE MEXKAY MHOXKECTBOM
' JNEMUCTBUTENBHBIX YUCENI W KOOpPAMHATHOW npsMol. CpaBHEHHME AEHCTBUTEIBHBIX
qucel
1.3 Apudmernueckue eicTBUA ¢ 1eHCTBUTEIBHBIMUA YUCIAMHU
N3smepenus, npuOamkeHus, ONCHKUA. Pa3mepsl OOBEKTOB OKPYKAIOIIETO MUPA,
14 JUINTENIBHOCTh IIPOLECCOB B OKpysKatomeM wmupe. [IpubmmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkeHus. Okpyrienue uucen. Ilpukuaka u oneHka
pEe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHHUs 1 HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PellieHre ypaBHEHUH, CBOAAILIMXCA K JINHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBAaIPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelIeHHs ypaBHEHHH TPETbEH M 4YETBEPTOM
' CTENEHEN Pa3IOKEHUEM Ha MHOKHTEIN
2.5 Pemenue npoOHO-paliMOHAIBHBIX YPaBHEHHHA
2.6 Cucremsbl ypaBHEHUI




2.7 VYpaBHeHuUe ¢ AByMS IEPEMEHHBIMH H €T0 Tpaduk

2.8 Pemenne cucreM qByX JIMHEHHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU

29 Pemenue cuctem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHMHOE, a IPYroe — BTOPOU
' CTETEeHH

2.10 I'paduueckas MHTEpIIpeTALUs CUCTEMBI YPAaBHEHUI ¢ ABYMS IEpEMEHHBIMU

2.11 Pemrenre TekCTOBBIX 3a7a4 aNreOpandecKuM CrIocoOoM

2.12 YucroBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 PeleHne TMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.14 Pemienue cucrem TMHENHBIX HEPABEHCTB € OJHON NIEPEMEHHOMN

2.15 KBanparHbelie HepaBeHCTBa

516 I'paduueckass wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPAaBEHCTB C JBYMs
' HIEPEMEHHBIMH
3 OyHKINU

31 KBagpatuunas QyHkius, e€ rpaguk u cBoiictBa. [lapabosna, KOOpAUHATHI BEPIINHBI

napaboIIbl, 0Cb CHMMETPHH NapadoIIbl

3.2 I'paduku bynkumii y=kx, y=kx+b u ux cBorcTBa

33 I'paduku pynkuumit y=k/x, y = x* 1 ux cBoiicTsa

34 I'paduxu GpyHKIMI , 1 UX CBOICTBA
4 UucioBble IOCIIEI0BATEIBHOCTH

41 OmnpeneneHue U crnocoObl 3aJaHMs YHCIOBBIX IOCIENOBATEIbHOCTEH. 3agaHue
' M0CJIEI0BATENbHOCTH PEKYPPEHTHOM (hopMysiol 1 popMyIioii n-ro uneHa

49 Apudmernueckas nporpeccus. PopMyIibl #-ro WieHa apuPpMETHUECKON IPOrpeccui,
' CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckas nporpeccus. PopMyIbl #-ro 4IEHa T€OMETPUYECKON MTPOrpeCcCcuy,
' CYMMBI IIEPBBIX 71 UIEHOB

44 N300pakeHne wWieHOB apu(pMETHUECKON U FeOMETPUIECKOM MPOrpeccuii ToOUKaMu Ha
' KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIbHBIA POCT

4.5 Cno>xHbl€ MTPOLICHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 001I1ero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, MMOJMHOMXECTBO, ONEpalluu
HaJl MHO>KECTBAMMU; YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIM rpad,
JIEPEeBO, LUKJ, IPUMEHATh UX MPH PEUICHUH 3a7ay; YMEHUE UCIOIb30BaTh
rpadguyeckoe TPEACTaBICHHE MHOXXECTB JUIsl OINUCAaHUS peallbHBbIX
MIPOLIECCOB U SBIICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB

YMeHne omnepupoBaTh TOHATUSIMH: OIpEAeNIeHHe, aKkCcuoma, Teopema,
JI0OKA3aTelIbCTBO;  yMEHHE  pacro3HaBaTh  HWCTUHHBIE W JIOXKHBIC
BbICKa3bIBaHUS, MPUBOJAUTH NPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPULIAHUS BbICKA3bIBAHUI

YMeHHe OmnepupoBarh MOHATHAMH: HATypajlbHOE YHCIO, IMPOCTOE H
COCTaBHOE YHCJIO, IEIMMOCTh HAaTypAJIbHBIX YHCEIl, MPU3HAKH JEINMOCTH,
LIEJIOE YUCIIO, MOAYJb YUCIa, OOBIKHOBEHHAsI ApoOb U JeCITUYHAs JIpOOb,
CTaHIAPTHBIA BHJI YUCJA, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTHyecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBINOIHITH JACUCTBUS C
YHUCJIAMHU, CPaBHUBAThb M YNOPSAOYMBATH YMCIIA, NPEACTABIATh YUCIA Ha
KOOPAMHATHON NPAMOM, OKDPYTIJIATh 4YMCIIA; YMEHHME [eNaTh NPUKAIKY H
OLICHKY Pe3yJIbTaTa BIYMCICHUN

YMeHne onepupoBaTh TOHSATHSIMH: CTENEHb C IENBIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEHb, MHOI'OWIEH, alredpandeckas 1poob,
TOXKJIECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH CTemeHH OoJblie
€IMHUIIBI; YMEHHE BBHIMONHATh Pacu€Thl MO (GopMysaM, MpeoOpa3oBaHHUS
ETbIX, JPOOHO-PAIOHATBHBIX BBIPAKEHUH M BBIPAKCHUH C KOPHSIMH,
pasiioKeHne MHOTOWICHAa Ha MHOXKHTENH, B TOM YHCJIE C HCIOIb30BAaHHEM
dopMyIT pa3HOCTH KBAIPaTOB M KBAJpaTa CyMMBI H Pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHCIOBOE PABEHCTBO, YpPAaBHEHUE C
OJIHOM NEPEMEHHOM, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemaTh JUHEWHbIE W KBaJpaTHBIE ypaBHEHUsA, JPOOHO-
palMoOHAIbHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX
yYpaBHEHUH, JTUHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U JPOOHO-
palroOHalIbHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM 4YHUCIE IpH
pEelIeHUH 3aJad U3 APYruX NPEeIMETOB W MPAaKTHYECKUX 3a/]ad; YMEHHE
UCIIOJIB30BaTh KOOPAMHATHYIO MPAMYI0 U KOOPAMHATHYIO IUIOCKOCThH IS
n300pakeHHsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MNOHATHSIMH: (yHKUMA, Tpapuk GYHKIUH, HYIU
GYHKIIMHM, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HauOoOJIbIlIee M HAUMEHbIIee 3HA4YCHHs (YHKIMH; yMEHUE
ONEPHPOBATh TMOHATHAMHU: TpsiMas MPONOPIMOHAIBFHOCTh, JIMHEHHAS
byHKIMs, KBaapaTudHas (QYHKIUs, O0OpaTHas MPOMOPIIHOHAIBHOCTb,
napaboJa, runepoosia; yMeHUEe CTPOUTh rpaduku (pyHKIUH, UCIIOIB30BAThH
rpaduKy IS OTPENEIICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHus 3a7a4 W3 APYruX Y4YeOHBIX MPEIMETOB W PEabHOW IKU3HH,
YMEHHUE BhIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEX/Ty BETUUNHAMH

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTniyecKas
U TeoMeTpuyecKass MpPOrpecCMd; YMEHHE HCIOJb30BaTh CBOICTBa
nociea0BaTelbHOCTEN, POpPMyYJIBI CyMMBI U OOIIETO YJ€Ha MPHU PEUICHUH
3aJa4, B TOM 4YHCIIe 33Ja4 U3 JPYrHMX Yy4eOHBIX MPEIMETOB M PealibHOM
KU3ZHU

YMeHue pemaTh 3aJ1a4u pa3HbIX THIOB (B TOM YHUCIIE€ HA MPOLEHTHI, JOIH U
4yacTH, JBWKEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 OOJAcTH YIpPAaBJIEHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); YMEHUE COCTaBISTh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBl TIO YCJIOBHMIO 3aJlayd, MCCIEI0BAaTh IIOJYYEHHOE pELICHUuE |
OLICHUBATH MPABAONOI00HOCTH MMOJTYYEHHBIX PE3yJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (HUTypa, TOUKA, OTPE3OK, MpsMas, Jyd,
JIOMaHas, YTrojJ, MHOTOYTOJBHUK, TPEYrOJbHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHUH TPEYTOJIBHHUKH, MPSIMOYTOBHBIN TPEYTOJIBHUK, MEANAHA,
OuccekTpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSIMOYTOJIFHUK, KBaIpaT, TPACHHUsT; OKPY>KHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTYypaMH; YMEHHE
pemath 3a/Ja4d, B TOM YHUCIE U3 MOBCEIHEBHOH JKM3HU, Ha HaXOXJICHHUC
TCOMETPUYECKUX BEJIMYUH C NMPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (GUTYp U
¢dakToB

10

YMeHne omnepupoBaTh TMOHSATHSMH: PABEHCTBO (UTyp, PaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh M MEPHEHAUKYJISPHOCTh MPSMBIX, YTOJl
MEXy IPSIMbIMU, EPIEHANKYJIISAP, HAKIOHHAs, MPoeKus, nogodue duryp,
NnoJI0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTEIIBHO TOYKH W TMPSMOIi;
YMEHHE pAaclo3HaBaTh pPaBEHCTBO, CHUMMETpUIO U mojobue uryp,
napauieTbHOCTh U MEePIEeHANKYISIPHOCTh MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh MOHITHSAMH: JJIMHA, PACCTOSHUE, yroa (BEJIMYHHA
yIiia, CHHYC ¥ KOCHHYC yTJla TPEyTrOoJbHUKA), TUIOIIa/Ih; YMEHHUE OIICHUBATH
pa3Mepsl IPeIMETOB U 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHUE TPUMEHSATh
dbopMyIibl IEpUMETPA U TUIOIIATH MHOTOYTOJIBHUKOB, UTMHBI OKPY>KHOCTH U
IIOMIaM Kpyra, oObeMa NPSIMOYTOJIbHOTO Napajulefienunena; yMeHHe
NPUMEHATH [IPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHomerpudyeckue COOTHOIIEHHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAeH

12

YMmenue  u3zobpaxarb  miuockue  GuUIypsl W UX  KOMOWHaUuW,
IPOCTPAHCTBEHHbIE  (UIYphl OT PYKH, C TOMOIUBI  4epTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCJACTB 110 TCKCTOBOMY HJIM CMMBOJIBHOMY
OITMCaHHIO

13

YMeHne onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAs CUCTEMa KOOPJMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, ITPOM3BEJICHHE BEKTOpa Ha
YHUCIIO, CKaJIPHOE IPOM3BEIACHHE BEKTOPOB;, YMEHHE HCIIOJIB30BaTh
BEKTOPBI M KOOPAMHATHI JUIS MPEACTABICHUS JAHHBIX M PELICHMs 3a]ay, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MIPEIMETOB U pEabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMMmbl,
TabIMIIbI, cpeaHee apudMeTnieckoe, MeiuaHa, HauboIbIIee U HAaMMEHbIIIEe
3HA4YeHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJICKATh,
MHTEPIIPETUPOBATh U NMPeoOpa3oBbIBaTh HH(OPMALINIO, MIPEICTABICHHYIO B
TabIMIax U Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB W SBJICHUN; yMEHHE pAClO3HAaBaTh H3MEHYMBBIE
BEJIMUMHBI B OKPY’KaIOIIEM MHUpE

15

YMeHue ornepupoBaTh MOHATUSMU: CIyYalHBIA ONBIT  (CIy4ailHBIHA
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTApHBIA  HMCXO.M)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaXOAUTh BEPOSATHOCTH CITy4aiHbIX cOOBITUI B OTIBITaxc
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMM; YMEHUE pellaTh 3ajadu
METOJIOM OpraHM30BaHHOTO Tepedopa M C HCHOJb30BaHUEM IpaBUia
YMHOXKEHUS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealTbHBIX COOBITHH U
ABJICHUM, TOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX W MAaJOBEPOSTHBIX
COOBITHI B OKpY)KaloIleM MHUPE U B JKU3HHM;, 3HAKOMCTBO C MOHSITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX

16

YMeHnne BbIOMpaTh MOIXOIANIMN W3YUYEHHBIH METOM IS PeUIeHUs 3aayH,
MPUBOJANTHh TMPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOIE U
J)KA3HU, PACIO3HABATh MPOSIBIICHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
ONKMCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHUSI MAaTeMaTUKH KaK HayKd, MPUBOJIUTH MPUMEPHI MAaTEMATHUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOU HCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
IHO MATEMATHUKE

Kon
1

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Yucia ¥ BLIYMCIIEHUS

1.1

HaTypaJIBHLIe U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH L ECJIBIX YHUCCII

OOBIKHOBCHHEIEC U JACCATHYHBIC I[pO6I/I, IIPOLCHTHI, OCCKOHEUHBIC NEepUoOaANUICCKUC

1.2 xpobi
1.3 PanyonaneHele yncna. ApupmeTuyeckue onepanuy ¢ paliMoHaJIbHBIMU YUCIIAMHU
1.4 HeiictBurenpHble yncia. ApudmMernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YU CIAMU
L5 HpI/I6Jm>K'éHvHHe BBIUHCIICHUS], [TpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIUHCIICHUM
2 AnrebpanuecKue BbIpaXKEHUs
2.1 BykBeHHbIE BBIpaKEHUS (BBIPAYKEHHSI C IEPEMEHHBIMHU)
27 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MoKa3aTeneM. CBoiicTBa
' CTETIEHN
23 MHorousneHsl
24 Anrebpanueckas 1poob
)5 Apudmerndecknil KOpeHb HaTypajbHOH creneHu. [leiicTBusc apudmernueckumu
' KOpPHSIMHU HaTypaJIbHOU CTEIEeHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 L{enble 1 1poOHO-palMOHaNIbHbBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpPaBHEHUM
39 Llenbie u 1poOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABCHCTB
3.3 Pertenne TeKCcTOBBIX 3a1a4
4 YucnoBble NOCIEN0BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a1aHUS TTOCJIEA0BATEILHOCTEN
4.2 Apudmerndeckast 1 reoMmeTpuueckas mporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
5 OyHKIMHU
OyHKIMA, crocoOwl 3aaanus GyHkuu. ['padux ¢pynknun. O6macTh onpeneneHus u
51 MHOXecTBO 3HaueHui QyHkuuu. Hynu ¢yHkuun. IIpomMexyTkn 3HaKONOCTOSHCTBA.
o ITpomMexyTKM MOHOTOHHOCTH (yHKUMH. MakCUMyMbl M MHHUMYMbI (DYHKIUH.
HauOonpiiee 1 HaumMeHblee 3Ha4eHNE (PYHKLUU HAa IPOMEKYTKE
6 KoopanHatel Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATEI HA TUNIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue Gurypsl 1 UX CBOMCTBa




7.2 TpeyroabHuK
7.3 MHoOroyrojasHuKu
7.4 OKpY’KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpruieCcKuX BEIIMUNH
7.6 BekTopsbl Ha 110CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHasi CTATUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuosxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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