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1. AHHoTanus K paéoyeii nporpamme

Pa6ouas e @enepalbHOIO  TOCYIApPCTBEHHOIO  0Opa30BaTEILHOTO  CTaHJapTa
Iporpamma OCHOBHOTO 00IIIeT0 00pa3oBaHus;
COCTaBJICHA Ha e OcHOBHOW  00pa3oBaTeIbHOH  NIPOrPaMMbl  OCHOBHOIO  OOIIETo
OCHOBE obpazoBanust OAHO «JIunepwi» Ha 2020-2025 T.

e ABTOpCKOW mporpamMmsbl 1o anredpe ans 7-9 kmaccoB (aBropsl A. T
Mopakosuu, II. B. Cemenos, JI. A. Anekcanaposa. - M.: BUHOM.
JlabopaTtopus 3nanui, 2019.

e Tlonoxenus o paboueit mporpamme OAHO «JIugepsr».

PaGouas 1. Aunrebpa. 7 kmacc. YueOHUK J1st 0011e00pa30oBaTeIbHBIX OpraHu3aiui. B
rporpaMmma 249. Y. 1/ ATI. MopakoBud. — 23-¢ u3a., nepepad. - M.: MHemo3uHa,

peanu3yeTcs yepes 2019.- 215¢c.
YMK 2. Aunre6pa. 7 kiacc. YueOHUK Ju1si 001eoOpa3oBaTebHBIX Opranu3anuii. B

24, Y. 2/[A.T. Mopakosud u np.] mox pea. A. I'. Mopakosu4a. — 23-¢
u3., nepepad. - M.: Muemo3suna, 2019. — 263 c.

3. Anrebpa. 7 imacc. Metogudeckoe mocobme s yuutens / A. T
Mopnakosuy, II. B. CeménoB. — M.: BUHOM. JlaGopatopusi 3HaHMIA,
2020. - 47 c.

4. Anrebpa. 7 xnacc. KontposbHble paboTsl Ui 0011e00pa3oBaTeIbHbIX
opranm3zanuii / JI. A. Anekcanaposa; moxa pen. A. I'. Mopakosuya. — 12-¢
u31., ctep. — M.: Muemo3suna, 2020. — 40 c.

5. Anre6pa. 7 xmacc. CaMocTosiTeNbHBIE PabOTHI: ydeOHOE mocobue st
yyamuxcs o01eo0pa3oBaTesibHbIX OpraHu3anuii: K yueOHuky A. T.
Mopakosuua / JI. A Anekcarnposa; ox pea. A. I'. Mopakosuya. — 13-
u31., nepepad. — M.: Muemosuna, 2019. — 111 c.

6. AureOpa. 7 ximacc. TemaTndeckue nmpoBepovHbIe pabOTHI B HOBOH (hopme
UL ydamuxcs — oOmieoOpa3oBaTenbHBIX — yupexaenwin /  JI. A

AnekcanipoBa; moa pex. MopakoBuya. — 2-¢ W31, cTep. — M.:
Mmuemo3suna, 2012. — 79 c.
Ha peanuszanuto 3 yaca B Hezeno, 102 yaca B rox (34 Henenn)
POrpaMMBbI
OTBOJIUTCS

2. Ilnanupyemble pe3yJbTaThbl OCBOEHUSI y4eOHOI0 MpeIMeTa

IIpeameTHbIE pe3yabTaThl
BbInyCKHUK HAY4YUTCSH:

dnemenmol meopuu MHONCECHE U MAMEMAMUYECKOU JI02UKU

e OrmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSTUSMHU: MHOXECTBO HATypPaTbHBIX YHUCEN, MHO>KECTBO
LEJIBIX YHCEJ, MHOKECTBO PAllMOHATIBHBIX YHCEL.

e OrnepupoBaTh Ha 6230BOM YpOBHE NOHATUSIMU: ONPEIEICHNE, TeOpeEMa, J0Ka3aTeIbCTBO.

e [IpuBoauTH NpUMEPHI I MOATBEPKACHUS CBOMX BBICKA3bIBAHUIA.

e lcnonbp3oBaTh rpaduueckoe MpeaCTaBICHUE MHOXECTB JI OMHCAHHS pPEaTbHBIX MPOLECCOB U
SIBIICHUH, MIPU PELICHUH 3a/1a4 IPYrUX y4eOHBIX IPEIMETOB.
Yucna

e OmnepupoBath MOHATUAMHU: HATYPAIBHOE YUCIIO, LEJ0€ YNUCIIO0, PAlMOHAIIBHOE YUCIIO.

e [IpencraBnsTh uncia B BUIe OOBIKHOBEHHON ApOoOU, AECITUUHON ApoOU, CMEIIAaHHOTO YHCHIA.

e licnonp3oBaTh CBOMCTBA M TpaBWIa apU(PMETUYECKUX JEHUCTBHUM, OIpPEACIICHHE M CBOMCTBA
CTEIIEHU C HATYPAJIbHBIM I10Ka3aTEJIEM IIPU BBITOJIHEHUH BBIYUCIIEHUMN.



Hcnonb3oBaTh NpU3HAKK AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIUKUCICHUN U PEIICHUU
HECJIOKHBIX 3a]1a4.

BbINOTHATE OKpyTJIeHNE YUCeNl B COOTBETCTBUU C MPaBUIaAMH.

CpaBHUBaTh palliOHAJIBHBIE YKMCIIA, B TOM YHCJIE B PEATIbHBIX CUTYalHUsIX.

3anucelBaTh, CPaBHUBAaTh W OKPYIJISATHh YHUCJIOBBbIE 3HAUEHHUS MJAHHBIX BEJIWYUH, HCIOJb3YA
pa3IuYHbIe CUCTEMbI U3MEPEHUSI.

OneHuBaTh pe3ysbTaThl BHIYMCICHUHN NPU PEILIEHUU PAKTUYECKUX 3aa4.

CocTaBnATh YHCIIOBBIE BBIPAKEHUS IPU PEIICHUU MPAKTUYECKUX 3ajad M 3ajad M3 JPYTHux
y4eOHBIX MPEIMETOB.

Dyukyuu

Haxonuth KoOpIMHATY TOYKHM HAa KOOPAMHATHOM MPSAMOM, a TAK)KE MOJIOKEHUE TOUYKU HA MPSMOI
10 €€ KOOpJUHATE.

3a/aBaTh YHCIOBOW MPOMEXKYTOK Ha KOOPJIWHATHOU MPSMOU, UCTIONB3Ysl 0003HAUEHUE, HA3BaAHHE
WM aHAJIUTUYECKYIO MOJIENb, @ TAK)KE M0 T€OMETPUYECKON MOJIETU COCTABIISITh aHAIUTUYECKYIO
MO/I€JIb, 3aIIUCBHIBATH IPOMEKYTOK, UCII0JIb3YsS CUMBOJIBHYIO 3aIIHCh.

Haxoautbs KOOpIMHATBI TOUKM HAa KOOPAMHATHON IUIOCKOCTH. OIpenensaTh MNOJ0KEHUE TOUKH Ha
KOOPJMHATHOM IIJIOCKOCTH MO €€ KOOPAUHATAM.

Haxoauth 3HaueHue QyHKUMU MO 3aJJaHHOMY 3HAYEHUIO apryMEHTa M 3HAY€HUE apryMeHTa IO
3aJaHHOMY 3HA4YE€HHIO

(GYHKIIMY B HECTIOKHBIX CUTYaIUsX.

[lo rpadguky HaxonuTh 00JacThb ONpeneTIeHHs], 00JIaCTh 3HAUCHUH, HYIH (YHKIIHH, TPOMEXKYTKH
BO3pacTaHusl U yOBIBaHMsI, HANOOIBIIIEEC U HANMEHbBIIIEE 3HAYCHUS (PYHKIIUU.

Crtpouth TpadHKH JMHEHHOH (GYHKIMH, GYHKIMH Y = X° M Y = —X°, COOTHOCHTH (OPMYIy C
rpa)iKOM COOTBETCTBYIOIIECH (PYHKITUH.

[IpoBepAaTs, sBiIsETCS U NaHHBIN rpaduk rpaduKoM 3aJaHHON TUHEHHON (QyHKINU.

OnpenensTh 3HAYCHHUS KOOPAUHAT TOUKU MEepecedeHus rpaKoB IMHEHHBIX (QYHKIUHN, TPIMON U
mapadoJIbI.

Hcnonws3oBaTh rpaduku peasbHBIX MPOLECCOB M 3aBUCUMOCTEH [IJISl OMPEACIICHUS WX CBOWCTB
(HanOonplIie W HAUMEHBIINE 3HAYEHUS, MPOMEXKYTKH BO3pAcCTaHHUA U YObIBaHUS, 00IACTH
MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAUYEHUH U T. I1.).

Hcnonb30BaTh CBOMCTBA TMHEHHON (YHKIIMU U €€ rpaduK NPy pelIeHuH 3a1a 1o (pU3MKe.
Ypagnenus u nepasencmea

OnepupoBaTh MOHSATUSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHHUE, KOPEHb YPAaBHEHMS,
pelIeHNnEe ypaBHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLIEHUE HEPABEHCTBA.

OnepupoBarh NOHATHUSIMU: CHUCTEMA JBYX JIMHEMHBIX YpAaBHEHUH C JBYMsS IE€PEMEHHBIMH,
pelIeHue CUCTEM JIMHEMHBIX YPAaBHEHUM.

IIpoBepsATh cipaBeIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB.

[IpoBepsTh, SIBISIETCS U TaHHOE YUCIIO PElIeHHEM YpaBHEHUS (HEpaBEHCTBA).

Pematp svHeliHble ypaBHEHHsS M HEMOJIHBbIE KBaJpaTHbIE YPAaBHEHHUS METOJOM DPA3JIOKEHHs Ha
MHOKUTEJH.

Pemate cucteMbl JTUHEWHBIX ypaBHEHMH METOJOM IOJICTAHOBKM M METOJOM ajre0opandyeckoro
CJIOKEHUS.

CocTaBnaTh U peliaTh JUHEHHBbIE YpaBHEHUS U CUCTEMBbl JUHEHHBIX YpPaBHEHUH IIPU PEIICHUU
3a/1a4, BOZHUKAIOIINUX B IPYTUX YUeOHBIX MpeaMeTax.

Tootrcoecmeennwvie npeodpazosanus

OnepupoBaTh MOHITHEM CTENIEHHU C HATypaIbHBIM IIOKA3aTENIEM.

OnepupoBaTh MOHATUSAMU: OAHOWIECH, MHOTOWIEH (B TOM YHCJIE ABYWICH, TPEXWICH, KBaAPaTHBIN
TpexXuieH), anreOpandeckas 1poob.

BoimonnaTe npeoOpa3zoBaHUs NPU BBIYUCICHUM 3HAYEHUI YHMCIIOBBIX BBIPAKEHUH, COAEpKAIIUX
CTEIEHHU C HATypaJbHbIM I10KA3aTEIIEM.



BeinonHaTe npeobpazoBaHMs IENBIX BBIPAXKEHUH: PACKPhIBATh CKOOKH, MPUBOAMTH MOJO0OHBIC
cllaracéMsple, CKJIQJbIBaTh MHOTOWICHBI, YMHOXXAaTb OJHOWIEH Ha MHOIOYICH, YMHOXaTh
MHOT'O4JIEH HA MHOTOWJIEH.

Hcnonb3oBaTh (POpMyNBl COKpAIlEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
pPa3HOCTh KBAJpaTOB) IMpH YIPOIIEHUH anreOpandyeckuX BBIPAXKEHUHW U TpPU  BBIYUCICHUU
3HAQYECHUM YHCIIOBBIX BBIPAKECHUM.

PackianpiBaTh MHOTOUWIEHBl HA MHOXKUTENIM OJHUM U3 CIIOCOOOB: METOJOM BBIHECEHUS OOIIEro
MHOYHTEJIS 32 CKOOKH, C TIOMOIIBIO ()OPMYJI COKPAIIEHHOT'O YMHOKEHHS.

Coxparmiate anredpanyeckue Apoou.

OnepupoBaTh NOHATUSAMU: TOKAECTBO, TOKIECTBEHHOE IPeoOpazoBaHUe.

Hcnonb30BaTh TOXKIECTBEHHbIE NMPEOOpa30BaHMs B BBIYMCICHUAX, JUIA BbIBOJA (OPMYN U HpHU
pEeLIeHNH 3a1a4 JPYTUX YIEOHBIX IPEIMETOB.

Texcmogvie 3a0auu

Pemrate crangapTHBIC 3a/1a4M Pa3HBIX THIIOB HA BCE apH(METUIECKHE JICHCTBUS.

CrpouTh MaTeMaTHYEeCKyI0 MOJENb YCJIOBMs 3alaud (B BUAE TaOJUIBI, CXEMbI, PUCYHKa WU
ypaBHEHHUs), B KOTOPOW JaHbl 3HAUYEHUS JBYX U3 TPEX B3aUMOCBSA3AHHBIX BEJIMYUH, C LEJIBIO
MIOKCKA PELICHUs 3a1a4u.

Ocy1ecTBIATh cr1oco0 MOUCKA PEIICHUs 3a/1a4M, B KOTOPOM PacCyXKJIEHUE CTPOUTCS OT YCIOBHUS
K TpeOOBaHUIO MU OT TpeOOBaHMS K YCIOBHIO.

CocTaBisTh IJ1aH pelICHUs 3a/1a4u.

Bbiiensats Tpu 3Tana MaTeMaTH4eCKOro MOIEIMPOBAHUS IPU PEILICHUH 3aau.

HHuTepnpeTpoBaTh BBIYUCIUTENBHBIE PE3YIbTATHI B 3a7a4e, UCCIEA0BATh IIOJIyYUEHHOE PELICHHE
3a/1a4H.

Pemarp 3amauM pasHbBIX THUIIOB, CBSA3BIBAIOIIMX TPU BEIUYMHBI (CKOPOCTH — BpeMs —
paccTosiHue, 1IeHa — KOJUYECTBO — CTOMMOCTb, MPOU3BOAUTENIBHOCTE — BpeMsi — 00beEM
paboThl), BBIACISTH 3TH BEJIMYMHBI M OTHOLLIEHUS MEX]Ly HUMHU.

Hcnonb3oBaTh apupmMeTHIecKii n anredpandeckuii CiocoObl pereHus 3a1auy.

Pemate 3a7aun Ha JBHXKEHHE JBYX OOBEKTOB B OJJHOM M B IPOTHBOIIOJIOKHOM HAIpaBICHUH, a
TaK)Ke 3aJ1a4M Ha JIBM)KEHUE TI0 BOJIE.

Pematp 3a7aun Ha HaxoXAeHHE IpoOU OT YHUCIaA, IPOLEHTA OT YMCIIA, YHACIa 10 3HAYEHUIO €ro
IpoOu M 1O MPOLEHTY OT HEero, HaXOAUTh MPOLIEHTHOE CHWKEHUE WM MPOLIEHTHOE IMOBBIIICHUE
BEJIMYHHBI.

Pematp 3a1aun Ha OTHOLIEHMS U ITPOIIOPLIMY.

PemaTp Hec0KHBIE JTOTMYECKHE 3a1a4l METOIOM PACCYKICHUIA.

Be1BUraTh runotessl 0 BO3MOXKHBIX IPEENIbHBIX 3HAUCHHUSIX UICKOMBIX B 3a/1a4€ BEJIMUYUH (AenaTh
MPUKUIKY).

Hcnonp30BaTh N3y4E€HHBIE METO/BI PELIEHUM IIPU PELICHUH 3a/1a4 Ha JPYTUX IPEAMETAX.
Cmamucmuka u meopus éeposmuocmeil

HmeTh mpencTaBieHHE O CTATHCTUYECKHUX XapaKTepUCTHKAaX TaKHX, KaKk 00beM, pazMax, Moja,
MeJMaHa, CpelHEE 3HAaUCHHE, TUCTIEPCHSL.

IIpencraBnsaTh JaHHbBIE B BUE TaOJIUL, JUarpaMM, rpaduKoB.

UYurate nHGOpMALUIO, IPEICTABICHHYIO B BUE TaOIHIIbI, TUAarpaMMBbl, rpaduka.

OnpenensiTh OCHOBHBIC CTATUCTUYECKHE XaPaKTEPUCTUKH YHCIOBBIX HA0OPOB.

CpaBHUBaTb OCHOBHBIE CTATUCTHYECKHE XapAKTEPUCTUKH, IOJYyYEHHBIE B IIPOLECCE PEIICHUS
MPUKJIaAHOMN 3a/1a4H.

N3ydeHus peanbHOTO SIBICHUS.

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCH:

nemenmol meopuu MHOJIcecme u MAMEMAMUYECKOIL 102UKU
OHCpI/IpOBaTB IOHATHUAMU: OIIPEACIICHUE, TCOPEMA, CBOﬁCTBO, MHOXECTBO.
CTpOI/ITI) BBICKAa3bIBAHHWA, OTPHULIAHUA BBICKA3LIBaHHIA.



CTpouTh LIENOYKN YMO3AKJIIOUEHUI HAa OCHOBE MCIIOJIb30BAHMSI IPABUJI JIOTUKH.

Yucna

OnepupoBaTh MOHATHSMHU: MHOXECTBO HATYpaJbHBIX YHCEJ, MHOXECTBO LENbIX YHCEN,
MHOXECTBO pPalMOHAIBHBIX YHCEJ, T€OMETpPUYECKas HHTEepIpeTalus HaTypalbHbIX, LEJbIX,
panoHaIbHBIX YUCEIL.

[ToHrMaTh 1 OOBSICHATH CMBICT MO3UIIMOHHON 3aIMUCH HATYPATBLHOTO YUCIIA.

BbINONHATE BEIUUCIIEHUS, B TOM YHCIIE C UCIIOJIB30BAHUEM IIPUEMOB PAIIMOHAJIBHBIX BHIYUCICHUM.
BbINONHATE OKpYIJIEHHE pallMOHATIBHBIX YUCEN C 3aJAHHONW TOYHOCTBIO.

CpaBHMBaTh PALIMOHAIIBHBIE YHCIA.

[IpencraBiasTh pallMOHAIBLHOE YKCIIO B BUJE JECATUYHON IpOoOHU.

YnopsiiounBaTh YnCia, 3aMMCAHHBIE B BUI€ OOBIKHOBEHHOW U IECATUYHON APOOH.

Haxoguts HO/] 1 HOK uncen u ncnosp30BaTh UX MpH pELICHUN 3a1a4.

[IpumeHaTy mNpaBuiIa NPUOIMKEHHBIX BBIYUCICHUNW MPH PEHICHUH MPAKTHYECKUX 3a1ad |
pelIeHNH 331249 APYruX y4eOHBIX MPEIMETOB.

CocCTaBiATh U OLIEHUBATH YKCIOBBIE BBIPAXKEHUS MPHU PEIICHUH MPAKTHUYECKUX 337a4d U 3a4a4 U3
JIpYTUX y4eOHBIX MPEeIMETOB.

Dyuxkyuu

OnepupoBaTh NOHATUAMU: QYHKIHS, TpaduK GYHKIIUH, CIOCOOBI 3a1aHus HYHKIIHH, apTyMEHT U
3HaueHWe (YHKIHMH, OOJACTh OMpEACNICHHs W 00JacTh 3HA4YeHHH (YHKIMH, MOHOTOHHOCTh
¢byHKIMHU, HauboIblIee U HAMMEHbIIee 3HaUeHHUs (PYHKIMM Ha 3a1aHHOM IIPOMEKYTKE.

Ctponth Tpad¥Ky TMHEHHOM, KBaJPATUIHOH QYHKIHA Y = X2 Y = —X°.

Hcnonp3oBaTh G yHKIMOHAIBHYIO CUMBOJIHKY.

Ctpouts rpaduk KycouHOU (YHKIMH, ONTUCHIBATH 10 rpauKy ee CBOWMCTRA.

Crpouts rpaduk pyHKINUU C BBIKOJOTHIMU TOYKAMHU.

CocTaBiATh ypaBHEHMsS MNPAMOW MO 3aJaHHBIM YCJIOBHUSM: MPOXOASIICH uepe3 JABE TOYKU C
3aIaHHBIMHA KOOPJIMHATAMHU, POXOSAIIEN Yepe3 TaHHYIO TOUKY W MapajuIeIbHON JaHHON MPSIMOM.
HccnenoBath GyHKIHIO IO €€ TpaduKy.

Pemath rpaduuecku KBaIpaTHBIE YpaBHEHHsI, CUCTEMbI JIMHEWHBIX yYpaBHEHH, HEPaBEHCTBA, B
TOM YHCJIE YPABHEHUSI C ITapaMETPOM.

WnnrocTpupoBath € MOMOIIBIO TpaduKka peasbHyl0 3aBUCHMOCTh WIIM TIPOLECC IO UX
XapaKTEPUCTUKAM.

Hcnonb3oBaTh cBOMCTBA U rpadvK JMHEWHON (YHKIIMH MPU PEIICHUH 3a7a4 1Mo (hU3HKe.
Ypaenenus u nepasencmea

OnepupoBath NOHATUSIMH: YPABHEHHUE, HEPABEHCTBO, KOPEHb YPaBHEHUS, PELICHNE HEPAaBEHCTBA.
Pemlate nuHEHHBIE YypaBHEHHMS M YpPaBHEHMs, CBOJAMMBIE K JMHEHHBIM, C IOMOUIbIO
TOKJIECTBEHHBIX MPe0Opa30BaHuUi.

Pematp kBagpaTHbIE ypaBHEHHUS METOJIOM pa3IOKEHUS HAa MHOXKHUTEIU U METOAOM BBIIEICHUS
MIOJIHOTO KBaJIpaTa JIBy4JIeHa.

Pemrate 1MHENHBIE YpaBHEHUSI U HEPABEHCTBA C ITApaMETPaMU.

PemaTte HECOKHBIE CUCTEMBI IMHEMHBIX YPABHEHUH C TApaMETPAMMU.

PemaTh Hec0KHBIE ypaBHEHUS B LEJIBIX YUCIIAX.

CocTaBiATh M pelaTh JUHEHHBIE M HEMOJHBbIE KBAJpPaTHbIE YpPAaBHEHMs, CUCTEMBbI JIMHEUHBIX
YpaBHEHUI NIPU PEILIEHUH 3a]]a4 JPYTUX YUYEOHBIX [IPEIMETOB.

BBINONHATE OLIGHKY MpPaBIONOA00UsS pe3yabTaTOB, MOJYYaeMBbIX HpPU PEIICHUH JIMHEHHBIX H
CUCTEM JIMHEHHBIX YpaBHEHU MIPU PEIICHUH 3a]a4 JPYTrUX Y4eOHBIX IPEIMETOB.

OnuceiBaTh peanbHble CUTYALMU C TIOMOIIBIO U3YYEHHBIX MATEMAaTUYECKUX MOIEIIEH.

YMeTb MHTEpHpPEeTUpPOBaATh IMOIYUYEHHBIM MPU PELUICHUU YPaBHEHUS WIM CHUCTEMbl YpaBHEHUU
pe3ynbTaT B KOHTEKCTE 3aJaHHOM peabHOU CUTyalluu WIHM NPUKIAJHON 3a/1a4u.
Tootrcoecmeennwvie npeodpazosanus

OnepupoBaTh MOHITHEM CTENIEHU C HATypaIbHBIM IIOKA3aTEIEM.



BeinosHsATe mpeoOpa3oBaHusl BEIPAXKEHUHN, COIEPIKAIIUX CTEIICHb, UCIIONIb3YS CBOMCTBA CTETICHEH.
OnepupoBath MOHITHSIMH: OAHOYJICH, MHOTOUYJICH, OTHOWIECH M MHOTOWJIEH CTAaHAAPTHOTO BUJA.
BoemonHsaTe mpeoOpa3oBaHUs LETBIX BBIPAKEHUN: JEHCTBUS C OJHOUYICHAMU (CJIOXKEHHE,
BBIYUTAHUE, YMHOKEHUE), IEUCTBHUSI C MHOTOWJIEHAMH (CJI0KEHUE, BHIYUTAHUE, YMHOXKECHUE).
BBIMOTHATE pa3noKeHUE MHOTOWICHOB Ha MHOXHUTENIM OJHHUM U3 CIOCOOOB: BBIHECEHHE 3a
CKOOKY, TPYNIHUPOBKA, HCIOIb30BaHHE (POPMYT COKPAIIEHHOIO YMHOXXEHHS, HCIIOJIb30BaHUE
KOMOMHAIINH Pa3INYHbIX TIPUEMOB.

Briensate kBagpat ABydsieHa.

BrimonnaTe npeodpa3oBanus anreOpandyeckux BbIpaXEHHUM MPH pelIeHnH 3a7a4 IPyTux yueOHbIX
IIPEIMETOB.

Texcmogvie 3a0auu

Hcnonp3oBaTh pa3Hble KpaTKUE 3allCH KaK MOJEIM TEKCTOB CIOXKHBIX 3aj7ad Uil NOCTPOEHHUS
MMOMCKOBOM CXEMBbI U PEIICHUS 3a1a4.

Paznuyate Mojenb TeKcTa W MOJETh pelIeHHs 3a7aud, KOHCTPYHpPOBAaThb K OJHON MoJenu
pelIeHNs HECI0KHOW 3aJauM pa3Hble MOJEIU TEKCTa 3a/1a4u.

3HaTh U MPUMEHATh 00a crmoco0a TMoucka pemeHus 3agad (0T TpeOOBaHHS K YCIOBHIO U OT
YCIJIOBUS K Tp€OOBaHHUIO).

Boiiensates Tpu 3Tana paboThl ¢ MaTEMaTUYECKON MOJEIIBIO U COJIEPKAHUE KAXKIOr0 ATara.
BribupaTth onTUManbHBIA METOJI PEIICHUS 33/1adyd U OCO3HABATh BHIOOP METOJA, pacCMaTpUBATh
pa3IUYHbIe METO/bI, HAXOJUTh Pa3HbIE PEUICHHUS 3aa4H, €CITU BO3MOXKHO.

AHanM3MpOBaTh 3aTPYAHEHUS TP PEIICHUH 3a/1a4.

WuTepnpeTpoBaTh BHIYUCIUTENBHBIE PE3YIbTATHI B 3a7a4e, UCCIEA0BATh ITOJyUEHHOE pElIeHHE
3a/1auH.

AHanM3UpOBaTh BCEBO3MOXKHBIC CHUTYaIlMd B3aMMHOTO pACIONOXKEHUS JBYX OOBEKTOB U
W3MEHEHUE UX XAPAKTEPUCTHUK MPU COBMECTHOM JABUKEHUU (CKOPOCTb, BpEMsl, pACCTOSIHUE) MPHU
pelIeHnH 3aJay Ha JBUKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHBOIIOJIOKHBIX
HaIpaBJICHUAX, PEIIATh 3a/1a4d Ha JABUKEHUE 110 PEKE.

Pemats pazHooOpa3HbIe 3ajauy HA YaCTHU, OTHOIICHUS U TIPOTIOPIIHH.

Oco3HaBaTh U 00BACHATH UICHTUYHOCTH 3a/1a4 PA3HBIX TUIIOB, CBS3BIBAIOIIUX TPU BEIMYUHBI (HA
paboTy, Ha TOKYIKY, Ha JBIDKECHHUE), BBIACIATH OTH BEIMYUHBI W OTHOIICHUS MEXIy HUMH,
MPUMEHSITh UX MPHU PEUICHUH 3a/1a4.

Bnaneth OCHOBHBIMH METOAAMH PEIICHUS 3a/1a4 Ha CMECH, CIJIaBbl, KOHLEHTPALIUH.

Pematp 3amaun Ha NPOLEHTHI, B TOM YHCJIE CIOKHBIE IMPOLEHTHI, ¢ 00OCHOBAHUEM, HUCIIONb3YS
pa3HbIe CIIOCOOBI.

Pemrate mornyeckue 3amavn.

Pemath HecnoHBIE 3a/1a4M 110 MATEMATUYECKOM CTaTUCTHKE.

OBnanerb  OCHOBHBIMH  METOJAaMHU  PEIICHHs]  CIOKETHBIX  3aJad:  apu(METUUYECKUM,
anreOpandeckuM, nepedopoM BapHAHTOB, T€OMETPUYECKUM, TpaduueckuM, NPUMEHATh UX B
HOBBIX 110 CPAaBHCHHIO C U3YYCHHBIMH CHTYAIHSIX.

BreiiensaTe mpu pemieHUM 3aJad  XapaKTePUCTHKU pacCMaTpUBaeMOW B 3aJaye CHUTYAIHH,
OTJIMYHBIE OT pealbHbIX (T, OT KOTOPHIX a0CTParupoBajKCh).

Pemrate 1 KOHCTpYyHpPOBAaTh 3aJ]a4M HA OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYaIlMid, B KOTOPBIX HE
TpeOyeTcs TOUHBIM BHIYMCIUTENbHBIN pe3ybTar.

Pematsb 3a1aun Ha IBUKEHHE 10 PEKeE.

Cmamucmuka u meopus 6epoamuocmeii

OnepupoBaTh MOHATHSAMHU: CTOJOYATHIE W KPYroBBbIE IUArpaMMbl, TaOMUIBl JaHHBIX, CpEIHEE
apudMeTHIecKoe, MeIMana, HanOoIbIIee U HAaUMEHbIIIEe 3HAYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JUCTIEpCHSL.

W3Bnekats nHbopMalnio, MpeIcTaBIeHHYIO B TAOIUIaX, HA AUarpaMMax, rpadukax.

CocTaBnath TabJIULBI, CTPOUTH IUArPaMMBbl U IpaUKi HA OCHOBE JaHHBIX.



W3Bnekarh, MHTEPIPETUPOBATH U MPE0OPa30BLIBATh HHPOPMAIIUIO, TIPECTABICHHYIO B TA0IHIIAX,
Ha Juarpammax, rpadukax, OTpakarollyl0 CBOHCTBAa M XapaKTEPUCTUKH PEaTbHBIX MPOILIECCOB U
SIBJICHUM.

OmnpenensiTh CTATUCTUYECKHE XapaKTEPUCTHUKU BBHIOOPOK MO TabiuiiaM, AuarpamMmam, rpadukam,
BBINIOJIHATH CPABHEHHE B 3aBUCHUMOCTH OT LIEJIN PEIICHUS 3a1a4Hu.

MertanpeaMeTHbie pe3yJIbTaThI
pa3BUTHE MPEACTaBICHUH O MaTeMaTHKe Kak (opMe ONHUCAaHUs U METOAE IO3HAHUs
NEHUCTBUTENBHOCTH, CO3JaHHE YCIOBUH JUIsl NIPUOOpETEeHHs] IEPBOHAYAIBHOIO  OIbITa
MaTEMaTHYECKOr0 MOJIEITUPOBAHUS,
pa3BUTHE YMEHUH paboTaTh ¢ ydyeOHBIM MAaTEeMaTHMYECKUM TEKCTOM (aHaJIM3UpOBATh, U3BJIEKATh
HEOO0X0AMMYI0 HH(OPMAIIMIO), TOYHO M TPAaMOTHO BBIPaXKaTh CBOM MBICIH C TNPHUMEHEHHEM
MaTeMaTU4YEeCKOH TEPMUHOJIOTMM M CHUMBOJMKH, IPOBOAMTH KJIACCU(PHUKAIMU, JOTMUECKHUE
000CHOBaHMS, JT0KA3aTENBCTBA MATEMATUUYECKUX YTBEPIKIICHHIA;
pa3BUTHE NPEACTABICHUIN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJbHBIX 10 ACUCTBUTEIBHBIX
YlCeJl; OBJIaJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BbIUMCICHU;
OBJI/ICHUE CUMBOJIBHBIM  S3BIKOM  anreOpbl, MNpHEMAaMHU  BBIMOJIHEHUS  TOXKIECTBEHHBIX
npeoOpa30oBaHUl BBIPAKEHUH, PEIIEHUs] YPaBHEHUH, CUCTEM YpaBHEHUIl, HEPAaBEHCTB U CHUCTEM
HEPaBEHCTB; yYMEHHUS MOJEJINPOBATh peajbHbIE CUTyallMd Ha SA3BIKE anredpbl, HCCIeA0BaAThH
MIOCTPOCHHbIE MOJIETM C HMCIIOJIb30BAaHHEM ammapara anareOpbl, HHTEpIPETUPOBATh MOTYYESHHBIN
pe3ynbTar;
OBJI/ICHUE CHUCTEMOM  (DYHKIMOHAJIBHBIX TIOHATHUN, pa3BUTHE YMEHUS  MCIIOJIb30BaTh
(GyHKLIMOHAIBHO-TpaUUECKUe MPEACTaBICHUS AJI PELICHUS Pa3InYHbIX MaTEMAaTHYECKUX 3a/1aY,
JUIsL OIMCAaHMsI U aHAJIM3a peasIbHbIX 3aBUCUMOCTEN;
OBJIa/ICHUE NPOCTEHIIMMHU CcHoco0aMH MPEACTaBICHUS U aHalu3a CTATUCTHYECKHUX JIaHHBIX;
(dbopMUpOBaHME TPEACTABIEHUN O CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B peajbHOM MHPE U O
pa3IMYHBIX Coco0axX MX U3Y4YEHHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEIAX; Pa3BUTHE YMEHHUN
U3BJIEKaTh HH(OPMALIMIO, IPEICTABIEHHYIO B Ta0IMIAaX, HA Juarpammax, rpadukax, OnuchbiBaTh U
AHAIN3MPOBAaTh MAaCCUBBl UHCJIOBBIX JAaHHBIX C IIOMOIIBIO MOAXOJSALIMX CTATHUCTUYECKUX
XapaKTePUCTHK, UCIIOIb30BATh TOHUMAHNUE BEPOSTHOCTHBIX CBOMCTB OKPY)KAIOIIMX SBICHUH MpHU
MIPUHSTHN PELLIECHUN;
¢dopmupoBaHHe OOIIMX CHOCOOOB MHTEJIEKTYaJIbHOW JAESTEIbHOCTH, XapaKTepHbIX I
MaTEeMaTUKU U SIBJISIFOIIMXCS OCHOBHOM IMO3HABATEIbHOM KYJIbTYpbl, 3HAUUMOM JUIsl pa3IMYHbIX
cdep 4eIoBeYeCKOH J1eTeNbHOCTH;
c(OpPMUPOBAHHOCTh LIEJIENIOJIAaTaHU B y4eOHOM MAESTeNIbHOCTH KaK YMEHHE CaMOCTOATEIbHO
CTaBUTh HOBBIE y4eOHBIC M MO3HABATENbHBIC IIENTM U 337a4d, IPeoOpa3oBBIBATh MPAKTHYECKYIO
3a/a4y B TEOPETUUYECKYIO, YCTaHABIMBATD LIEJIEBbIC IPHOPUTETHI;
YMEHUE IJIAHUPOBATh IIyTH JOCTHKEHUS LIeJIEH Ha OCHOBE CAMOCTOSTEIIBHOIO aHAJIN3a YCIIOBUU U
CPEICTB UX JOCTH)KEHHsI, BBIIEIATh aJlbTEPHATUBHBIE CHOCOOBI JOCTHXKEHMs LIENW M BbIOMpATh
Haubosee >PQEeKTUBHBIN €1OCO0, OCYIIECTBIATh MO3HABATENbHYIO PEQIIEKCHIO B OTHOIICHUU
JEUCTBUI 10 pelIeHUI0 YIeOHBIX U MO3HABATEIbHBIX 33]1aY;
YMEHHE OCYIIECTBJIATh KOHCTATUPYIOIUN U NPEIBOCXUINAIONINI KOHTPOJb IO Pe3yNbTaTy U IO
croco0y JEUCTBHUS Ha YpOBHE NMPOU3BOJILHOTO BHUMAHHUS, BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI B
UCIIOJIHEHUE U crI0co0 AEHUCTBHSI KaK B KOHIIE JEHCTBHUSA, TaK U 0 X0y €ro pealu3aluy;
(hopMHpOBaHHE OCO3HAHHOM a1eKBaTHOW M KPUTHUYHOM OLIEHKU B Y4€OHO 1€AT€IbHOCTH, YMEHUS
CaMOCTOSITEJIBHO U apr'yMEHTHPOBAHHO OLIEHUBATh CBOM JEHCTBUS U JE€UCTBUS OJHOKJIACCHUKOB,
coJiepkKaTeabHO 0OOCHOBBIBAs IPABHIILHOCTh MJIM OIIMOOYHOCTD pe3yibTaTa U criocoda AeicTBus,
aJICKBaTHO OIICHWBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (DaKTHYEeCKOro MIIM IMPEaInoaraéMoro
pacxoza pecypcoB Ha PELIECHHUE 3aJa4M, aJJ€KBATHO OLICHWBATh CBOU BO3MOYKHOCTH JTOCTHIKEHUS
LIEJIN OTIPEJICIIEHHON CIIOKHOCTH B Pa3IMYHBIX Cepax caMOCTOSITEIBHON e TENTbHOCTH;



OBJIa/ICHUE OCHOBAaMH BOJIEBOI caMOpErysluHu B y4eOHOW M IMO3HABATEIbHOH JESATEILHOCTH B
(dbopMe OCO3HAHHOIO YNPABIECHUS CBOMM IIOBEJIEHUEM MU JESITEIbHOCTbIO, TI'OTOBHOCTb MU
CHOCOOHOCTH MPOTUBOCTOSITH BHEIIHUM ITOMEXaM JIeSTEIIbHOCTH;

OCO3HAaHHOE BIAJICHUE JIOTHUYECKUMH JICHCTBUSAMHU ONpEIENCHHUs MOHATUH, YCTaHOBJIECHHUS
MPUYHMHHO-CJICICTBEHHBIX M POJOBUIOBBIX CBsI3e¢ll M OOOOIICHWS HA PA3IUYHOM HPEIMETHOM
MaTepualie; CpPaBHEHUS, CepualliM M KJIACCU(PHUKAIMK HAa OCHOBE CaMOCTOSITEIBHOTO BBIOOpa
OCHOBAaHHH M KPUTEPHEB; YMEHUE CTPOUTH KIACCH(PHUKALNIO, CTPOUTH JJOTHUECKOE PACCYKICHHE,
BKJIIOYAsi ~ YCTAHOBJICHHE  IPUYMHHO-CIEACTBEHHBIX  CBf3€H, Jeiarb  yMO3AKJIIOUEHUS
(MHOYKTUBHOE, AEIYKTUBHOE W IO aHAJOTMM) M BBIBOJBI HAa OCHOBE apryMEHTAllUH; yMEHHE
paboTtath ¢ MeTadopamu;

YMEHHE c03/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPENICTBA, MOJICIH U
CXEMBI JJIs1 PEHICHUs YIeOHBIX U TIO3HABATEIIFHBIX 3a/1a4;

YMEHHUE OPraHU30BBIBATh U MJIAHUPOBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIbHOCTh
C YUYMTEJIEM M CBEpCTHMKAMM, ONpEAEsATh OOILMe LEead U pacupeneseHue (QyHKUMH U ponel
YYaCTHUKOB, CIIOCOOBI B3aUMOJCHCTBUS, IJIAHUPOBATH OOIIME CIOCOOBI paboOThl; yMEHHE
pabotarh B Tpynme: ymeHue 3((PEKTHBHO COTPYAHUYATh M B3aMMOJICHCTBOBaTH Ha OCHOBE
KOOpJMHAIIMHA PA3JMYHBIX TO3MLIUH TpU BBIPAaOOTKE OOIIET0 pemieHuss B COBMECTHOM
NesTeIbHOCTH; YMEHHME CIyllaTh MapTHepa, (GOopMyIHpOBaTh U apryMEHTUPOBATh CBOE€ MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO TO3HMIMIO U KOOPAMHUPOBATH €€ C MapTHEpPaMH, B TOM YHCIE B
CUTYallUH CTOJIKHOBEHHsI MHTEPECOB; YMEHHME NPOJYKTHBHO pa3pemiaTb KOHQIMKTBI HA OCHOBE
y4eTa HHTEPECOB H MO3UIUH BCEX €ro YYaCTHUKOB, IOMCKA U OLIEHKU aTbTEPHATUBHBIX CIIOCOOOB
pa3peleHns KOH(IUKTOB;

CIIOCOOHOCTh  IICJICHANPABIEHHO HWCKaTh W HWCHOJB30BaTh HMH(POPMALMOHHBIE PECYPCHI,
HEOOXOAUMBIE JJISl PELIeHUs Y4eOHBIX U MPAKTUUECKUX 3a/1a4 ¢ momouibio cpencts UKT;
UCIOJb30BaTh  KOMIBIOTEPHbIE  TEXHOJIOTMM AN peUleHus  UHPOPMALMOHHBIX U
KOMMYHHUKAaTHBHBIX y4€OHBIX 3aj1au (HalMcaHue COYMHEHHM, TOKIa10B, CO3/IaHNe IPEe3eHTALUNA U
T.IL.).

JIn4HOCTHBIE Pe3yJIbTAThI
YMEHHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOH W MHUCHMEHHOH pedYu, IOHUMATh
CMBICJI IIOCTaBJIEHHOM 3aJ]ayd, BBICTPAUBATh APIyMEHTALMIO, IPUBOJUTHL IIPUMEPHl W
KOHTPIPUMEDHI,
KPUTHYHOCTE MBINUJICHHA, YMCHHC PACIO3HABATH JIOTUYCCKH HCKOPPEKTHBIC BBICKA3bIBAHWA,
OTJIMYMUTH TUIIOTE3Y OT (haKTa;
MPEJCTABICHHE O MAaTEMaTHYCCKOW HayKe Kak cepe YeIoBEUYeCKOi AeaTelbHOCTH, 00 dTanax eé
pa3sBUTHA, O €€ 3HAYMMOCTHU IJId PAa3BUTHA HUBUIIU3AUN;
KpCaTUBHOCTD MBIIIJICHUA, HMHHUIIMaTHuBa, HaxXo44uBOCTb, AKTUBHOCTH npu peuicHUn
MaTeMaTUYECKUX 3a]1aY;
YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT YIeOHONH MaTeMaTHUECKOH AeITEIbHOCTH;
CHOCOOHOCTH K 3MOIIMOHAILHOMY BOCTIPHATHIO MaTEMAaTUYECKHX 00bEKTOB, 33/1a4, pEIICHUI;
OCO3HAHHE 3HAYCHHUsI aNTeOphl B IOBCETHEBHOM KU3HU YEIIOBEKA;
dbopMupOoBaHHE TPEACTABICHUN O COIMANBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX (aKTopax
CTAHOBJICHUSI MAaTEMaTHYESCKOU HAYKH,
MOHUMaHHE POJIM UHPOPMALMOHHBIX MPOLIECCOB B COBPEMEHHOM MUPE;
BOCIIUTaHHME Ka4eCTB JTUYHOCTH, (POPMUPYEMBIX B X0/1€ yUeOHOU MaTeMaTH4eCKON NeATeIbHOCTH
U 00ECNeYMBAIOIMIUX COIMATBHYI0 MOOWJIBHOCTh, TBOPYECKYIO AaKTUBHOCTH, CIIOCOOHOCTH
INPpUHHUMATh CaAMOCTOATCIIBHBIC PCIICHUSA,
dbopMHpOBaHHE Ka4yeCTB MBIIUICHUS, CBOWCTBCHHBIX MATEMAaTUYECKOH JCSITCIBHOCTH M
HEOOXOIMMBIX JJIS QIaNTAllid B COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTRE;
pa3BHUTHE UHTEpeca K MAaTEeMaTHUYECKOMY TBOPUYECTBY U MAaTEMaTHUECKHUX CTIOCOOHOCTEI;



— TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO M CaMOOOPAa30BaHUIO Ha OCHOBE
MOTHBAIlUM K OOYYCHUIO M TO3HAHHWIO, TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY H
MOCTPOCHHIO JTabHEHIIeH MHINMBHIyaIbHON TPaeKTOpUU 00pa30BaHUs Ha 0a3e OPUEHTHPOBKH B
Mupe npodeccruii U MpodheCcCUOHATBHBIX MPEAMOYTCHHH, C YIETOM YCTOWUYMBBIX MTO3HABATEIBHBIX
HWHTEPECOB;

— chOPMHUPOBAHHOCTH ILIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIISCTBEHHOW NPAKTUKH, YYHUTHIBAIOIIETO CONHAIBHOE, KYIBTYPHOE,
SI3BIKOBOE, TYXOBHOE€ MHOTO00pa3re COBPEMEHHOTO MHPA;

— OCO3HaHHOE, YBAXHUTEIbHOE M J0OpOKENaTeNbHOE OTHOIICHHWE K JAPYyroMy 4YeJlOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHUIO; TOTOBHOCTh M CIIOCOOHOCTh BECTH AHANIOT C JPYTHMH JIOJbMU H
JOCTUIaTh B HEM B3aMMOIIOHMMAHMUS.

3. Conep:xaHue yueOHOIro npeaMera

1. IloBTOpeHme.

Apubmernueckue aeictBus ¢ apobsmu. IIporeHT. VYmporeHue BbIpakeHuil.  PemeHue
YpaBHECHUM.

2. Maremarnyeckuii a3bik. MaTemMaTH4ecKkasi MojieJb.

YucnoBele u anreOpandeckre BblpakeHUs. [lepeMeHHast; IOIMycTUMOE 3HAYEHHE TEPEMEHHOI;
HEJIOIYCTUMOE 3HaYeHHE NepeMeHHo. MaTemaTuueckuid si3pIk. Maremarnueckas Mojiellb. JInHelHble
YpaBHEHUSI C OJTHOW TNEepeMEHHOU. JIuHelHble ypaBHEHHS KaK MAaTEMaTHUYECKHE MOJEIU pPealIbHBIX
cutyauuii. KoopaunaTtHas npsimasi, BUJIbl IPOMEXKYTKOB Ha HEWl. JlaHHbIE U ps/ibl JAHHBIX.

3. JluHelinast pyHKIMSA.

KoopannaTtHas miaockocTh; aarOpUTM OTHICKAHUSI KOOPAMHAT TOYKU; AJITOPUTM IOCTPOCHUS TOUKHU
B MPSMOYTOJIBHOM cHUCTeME KoopauHat. JIMHelHOe ypaBHEHHE C JBYMsI MEPEMEHHBIMH; PEIICHUE
ypaBHeHus ax+by+c=0; rpaduk ypaBHEHHUS; aNITOPUTM OCTPOCHUs rpaduka ypaBHeHUs ax+by+c=0.
Jluneitnas QyHKIUMA; He3aBHCHMas TIepeMEHHas (apryMeHT), 3aBUCHUMas TIepeMEHHas; Tpaduk
TUHEeHON (GYHKIMKM; HauOoyblliee M HAaWMEHbIIEe 3HAYCHUS JMHEWHON (QYHKIMM Ha 3aJaHHOM
MIPOMEXKYTKE; BO3pacTaHWe W yObIBaHWE JIMHEWHOW (yHKIWH. [Ipsmasi mpomoprMoHAILHOCTE U €€
rpaduk. B3anmnoe pacnonokenue rpadukoB JIUHEHHBIX (YHKUUN. YTOPSIOYCHHBIE PSAbl JAHHBIX.
Tabnuie! pactpeneneHus.

4. CucteMbl ABYX JIMHEHHBIX YPABHEHMIl C ABYMS epeMEeHHbIMH.

Cucrema ypaBHEHHUH; pEIICHHUE CUCTEMBbI YpaBHEHHUH; IpadUUYeCKUil METOJ| PEIICHUS CHUCTEMbI
YpaBHEHU; METOJ TMOJCTAaHOBKM, METOJA anreOpanmdeckoro cioxeHus. CHUCTEMBl JIMHEWHBIX
YpaBHEHUH C JBYMSI NMEPEMEHHBIMH KaK MaTeMaTHUYECKHWE MOJENH PEabHBIX CUTyallid (TEeKCTOBBIE
3ajaun). HeuncnoBble psibl JaHHBIX.

5. CreneHb ¢ HATYPAJIbHBIM N0KA3aTeJIeM U ee CBOHCTBA.

Crenenb; OCHOBaHUE CTENEHM; TIOKa3aTelb CTENEHH; CBOMCTBA CTENEHH C HaTypalbHBbIM
rokasareseM; TaOJiilla OCHOBHBIX CTENEHEH; YMHOXEHHE W JIeJIeHHEe CTeNeHEeH ¢ OIMHAKOBBIMU
MOKAa3aTeJIsIMU; CTETICHb C HYJIEBBIM MoKa3areneMm. PaboTa ¢ Tabnumamu pactpeesieHusl.

6. OaHouweHbl. ApudMeTHYECKHE ONEPAIUN HAJl OJHOUYIEHAMHU.

OpnowneH; k0d(PUIMEHT OJHOWIEHA; CTAHAAPTHBIA BHJ OXHOWICHA; MOJAOOHBIC OJHOWICHBI.
CrnoxxeHre OJJHOWICHOB; YMHOKEHHE OJHOWICHOB; BO3BEJCHUE OJHOWICHA B HATYPAJIbHYIO CTEIICHb;
JIeJICHUEe OJTHOYICHA Ha OJTHOWICH. TabymIia pacrpeneeH s 4acToT.

7. MHoro4ienbl. ApupMeTHYEeCKHE ONEPANUN HAX MHOTOUYJIEHAMM .

MHorousneH; 4YiIeHbl MHOTOWICHA, JBYWICH; TPEXWICH; NPHUBEICHUE TOJO0HBIX YJICHOB
MHOIO4WI€Ha; CTaHJAPTHBIA BUJ MHOrowieHa. CloXeHHE W BbIYUTAHUE MHOTOYJICHOB; YMHOXXEHHUE
MHOTO4JIeHa Ha OJHOYIEH; YMHOXXEHHE MHOTOWICHOB Ha MHOrowieH. ®opMmysbl COKpalIeHHOTO
YMHOKEHUS (KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH; Pa3HOCTb KBaJpaTOB, pa3HOCTh KyOOB U cymMMa
KyOoB). [leeHue MHOTOWIeHA HAa OHOWIEH. [IpoIieHTHBIE YacTOTHI.

8. Pa3ziioikeHHe MHOT04/1€HOB HA MHOKUTEJIH.



BeiHecenme o011ero MHOXKHTENS 32 CKOOKH; CIOCO0 IPYNIUPOBKU; Pa3IoKEHHE MHOIOUWJICHOB Ha
MHOKUTENIHM C TOMOIIbIO (POPMYJT COKPAIIEHHOI'O YMHOKE€HHS, KOMOMHAIIMKM Pa3JIMYHBIX HPUEMOB;
METOJl BbIJeNeHus monaHoro keajapara. CokpaimieHue anredpandeckux apoOeit. ToxaecTBo;
TOKJIECTBEHHO paBHbIE BBIPAXKEHMS; TOXKAECTBEHHbIE IpeoOpa3oBaHusa. CpenHee 3HaYeHUE U
JTUCTIEPCHSL.

9. ®ynkuusy =X,

dynkuus Y = X2, ee coiictBa u rpaduk. OyHKIus Y = - X°, ee cBolicTBa u rpaduk. I'papuaeckoe
pemienre ypaBHeHuM. Kycounas ¢yHkuus; yreHue rpaduka (yHKOUH; 00JacTb ONpeeieHHs
(GyHKUMY; IEpBBIE MPEJCTABICHHUS O HEMPEPBIBHBIX (DYHKLMAX; TOUKA Pa3pbIBa; Pa3bsiCHEHHE CMbICIA
sarucu Y = f(X); GyHknnoHaabHasS CUMBOJIHKA. [ PyIITUPOBKA TaHHBIX.

10. UToroBoe nmoBTOpeHme.

Oynkuun U ux rpaduku. JluHelHble ypaBHEHHs M CHCTEMbl ypaBHEHHH. AnreOpanueckue
npeoOpa3oBaHusl.

4. TemaTu4eckoe MJIAHUPOBAHUE

Conep:xanue Koa-Bo Koa-Bo
4acoB KOHTPOJIbHBIX
padoTr
1. TloBTOpeHue 6 2
2. Maremarnueckuii 136IK. MaTteMaTUdecKkass MOJENb 11 1
3. Jluneitnas QyHKUMSA 11 1
4. CucteMmsbl IByX JTUHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU 11 1
5. CteneHb ¢ HATypaJbHBIM IMOKA3aTeJIeM U €€ CBOMCTBA 10 1
6. OgHounensl. ApudmeTHuecKre onepaluy HaJl OTHOYJICHAMUI 8 1
7. MHorounensl. ApupmMeTHyecKie onepalyy HaJl MHOTOWJIEHAMH 14 1
8. PaznojkeHrne MHOTOUJICHOB HA MHOXKUTEIN 14 1
9. ®dyHKuus y = x° 10 1
10. UtoroBoe moBTOpEHMUE 7 1
Uroro: 102 11
5. KanengapHo-temaTuieckoe NJiaHUPOBaHUe
Ne | Jlara | [ara Tema ypoka Kox- | Buabl koHTpO/IS
n/n no no BO
I1aHy | pakry 4acoB
| TpumecTp
IloBTOpEeHue 6
1 1.09 Cmapmogas koHmpovhas paboma 1 CraptoBas
KOHTPOJIbHAA
pabota
(HE OLIEHMBAETCS
OTMETKOM)
2 2.09 AHanu3 CTapTOBOM KOHTPOJIBHON pabOTHI. 1
ApudmMernueckue AeHUCTBUS ¢ OOBIKHOBEHHBIMH U
JIECSITUIHBIMU JIPOOSMU
3 3.09 ITponent. [Iponopuus 1
4 8.09 VYnpoueHue BoipaxkeHuil. Penienne ypaBHeHHi 1




5 9.09 Pemenue TekcroBbix 3a1a4. [loaroroska x 1
KOHTPOJIbHOM paboTe
6 10.09 Konmponvnas paboma no nosmopenuio 1 KoHTposnbHas
pabora
I'naBa 1. MatemaTnueckuii si3bIK. 11
MaremaTuyeckas Moe/Ib
7 15.09 Ananuz koHmpovhot pabomei. YucaoBeie U 1
anreOpanyecKue BhIpaKCHUsI.
PanroHanpHbIe MyTH pelICHMs] 3aJaHUN.
8 16.09 CoxkpalieHne BhIpaKCHHM. 1
JleiicTBust ¢ OYyKBEHHBIMU BBIPQ)KEHUSIMH.
9 17.09 MatemaTuueckuil S3bIK 1
10 | 22.09 Maremarnueckas MOIEb 1 |CamocrosTenbHas
CamocrosrenpHas padora «Hucinossie u pabota
anreOpanyecKue BEIPAKCHUS)
11 | 23.09 AHanu3 camocTosATenbHOM padoThl. JInHeliHOe 1
YpaBHEHUE C OJTHOU NIEPEMEHHOMN
12 | 24.09 Hcnonp30BaHUE JIMHEHHBIX YPaBHEHUH Kak 1
MaTEeMAaTHYECKHUE MOJCIU PEaTbHBIX CUTYAITU.
13 | 29.09 KoopaunaTtHas npsimasi. 1
14 | 30.09 KoopnunaTtaas npsimasi. YuCI0BbIE TPOMEKYTKH. 1
15 1.10 JlaHHbBIE U psIbI JAHHBIX 1
KAHUK) bl
16 | 13.10 Pemenwne 3anau. [ToaroroBka k KOHTpoOIbHOM pabore | 1
17 | 14.10 Koumponvnas paboma « Mamemamuueckutl s3viK. 1 KonTponbhas
Mamemamuueckas mooenby paborta
I'naBa 2. JIuneiinasi pyHKIMs 11
18 | 15.10 Ananuz konmponvrou pabomol. KoopnuHatHas 1
TUIOCKOCTb.
19 | 20.10 N306pakeHne Touek Ha KOOPAMHATHON TIJIOCKOCTH. 1
20 | 21.10 JluneitHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €TO 1
rpauk.
21 | 22.10 I'pacduyeckoe penieHre ypaBHEHUsI. 1
22 | 27.10 Jlunetinas Gynkmus u e€ rpadux 1
23 | 28.10 ITocTpoenne rpadukoB TMHEHHBIX ()YHKITHI 1
24 | 29.10 CamocrosrtenbHas padota «JIuneitHas GyHKIUY. 1 |CamocrosTenbHas
JluneitHas pyakuus y = Kx pabota
25 3.11 AHanu3 caMoCTOSATeIbHOM padoThl. JInHEiHAS 1
bynkims y = K.
26 | 511 B3anmMHoe pacronoxxeHue rpad)ukoB THHEWHBIX 1
byHKLMI.
27 10.11 YnopsimoueHHBIC PSAIBI TaHHBIX. TaOIUIIbI 1
pacnpenenenus. [lonroroBka K KOHTPOJILHOW paboTe
28 | 11.11 Koumponvnas paboma «J/lunetinas ¢pynkyus» 1 KonTponbHas
pabota
I'naBa 3. Cucrembl ABYX JIHHeHHBbIX ypaBHeHui ¢ | 11
JABYMSI lepeMeHHbIMHU
29 | 1211 Ananus konmponvHou pabomoi. CACTEMBI IBYX 1
JUHENHBIX ypaBHeHUH. OCHOBHBIE MOHSATHUS
Il TpumecTp
30 | 2411 ['paduueckoe peneHne CHCTEMBbI IBYX JIMHEHHBIX 1




YPaBHEHUM.

31 | 25.11 MeToa moJCTaHOBKH. 1
32 | 26.11 Pemenue cucreM 1ByX JTUHENHBIX YpaBHEHUM 1
METOJIOM TOACTAaHOBKH.
33 1.12 CamocrosrensHas pabota «MeToJT IOJICTAHOBKI. 1 |CamocrosTenbHas
MeTto/ anrebpandeckoro CI0KEHHUs. pabora
34 2.12 MeTto/ anrebpandeckoro CI0KEHHUs. 1
35 3.12 AHanmu3 caMocTosATeIbHOM paboThl. CUCTEMBI IBYX 1
JTUHCHHBIX YpaBHCHUH C IBYMS NIEPEMECHHBIMH, KaK
MaTEeMAaTUYECKHUE MOJICITU PEAIbHBIX CUTYAITUH.
36 8.12 CucTembl IBYX JTMHEWHBIX YPaBHEHUM C TBYMS 1
MEPEMEHHBIMH, KaK MAaTeMATHIECKUE MOJICITH
peaJIbHBIX CUTYaIUM.
37 9.12 Pemrenne 3ama4 ¢ IMOMOIIBIO CHCTEM JIMHEHHBIX 1
YPaBHEHHUHU.
38 10.12 Heuncnosslie psasl nannbix. [logroroska k 1
KOHTPOJILHOH paboTe
39 | 15.12 Konmponvnas paboma « Cucmemsot 08yx 1uHeliHbix 1 Kontponbhas
VpasHeHul ¢ 08yMsl nepeMeHHbIMUY pabota
I'naBa 4. CteneHnb ¢ HATYpaJbHbIM NMoka3aTejem | 10
U e€ CBOMCTBA
40 | 16.12 Ananuz konmponvrol pabomet. Uto Takoe ctenenb ¢ | 1
HATYpaJIbHBIM MTOKAa3aTelIeM
41 | 17.12 UTto Takoe CTENeHb ¢ HaTypaJbHBIM MOKa3aTelIeM 1
42 | 22.12 Tabania OCHOBHBIX CTEIIEHEH 1
43 | 23.12 CBoIiCTBa CTENEHU C HATYpaJIbHBIM IOKAa3aTEIEM 1
44 | 24.12 VYipouieHue BbIpaKeHUI UCII0Nb3Ys CBOMCTBA 1
CTEIICHU C HATYPaJbHBIM ITOKA3aTEIIEM.
45 | 29.12 CamocrosrtenbHas padota «CBOWCTBA CTETICHH C 1 |CamocrosTenbHas
HATYpaJIbHBIM MTOKa3aTelieM». Y MHOKEHUE U pabota
JICJICHUE CTETICHEH C OJIMHAKOBBIMU MOKA3aTEISIMU
46 | 30.12 AHanu3 caMoCTOSATEIbHOM pabOThl. YMHOKEHUE U 1
JICJICHUE CTETICHEeH C OJTMHAKOBBIMHY MTOKA3aTeISIMU
KAHUK) bl
47 | 12.01 CrteneHb ¢ HyJIEBBIM TOKa3aTeeM 1
48 13.01 Pa6ota c Tabmuniamu pacnpenenenus. [loaroropka k 1
KOHTPOJILHOH paboTe.
49 | 14.01 Konmponvnas paboma « Cmenenvb ¢ HamypanbHbim 1 Kontpoinbnas
NOKa3amenem u ee cOUCMaa pabota
I'naBa 5. OgHouieHbl. ApudMeTHYECKHE 8
onepamnum HaJl OAHOYJIEHAMU
50 | 19.01 AHanu3z 8binoHeHUs KOHMPOIbHOU pabombl. 1
[Tonsitue onnowiena. CTaHAApTHHIN BUJ OJTHOWICHA
51 | 20.01 Crio)keHue ¥ BRIYUTAHHUE OJHOUYJICHOB 1
52 | 21.01 VYrpouieHue BhIpaKEHUI CII0KEHUEM U BIUMTaHueM | 1
OJTHOYJICHOB
53 | 26.01 CamocrosrenbHas padota «CI0KeHHEe U BHIYUTaHUE 1 |CamocrosTenbHas
OJTHOWJICHOBY. Y MHOKCHHE OTHOWICHOB pabota
54 | 27.01 AHanmu3 caMoCTOsATENbHON paboThl. Bo3Benenune 1
OJIHOUWJICHA B CTEIICHb.
55 | 28.01 JleneHue oIHOYIEHA HA OJHOYICH 1




56 2.02 Tabnuna pacnpenenenus yactot. [loaroToBka k 1
KOHTPOJIbHOM paboTe
57 3.02 Konmponvnas paboma «Apugpmemuuecxkue onepayuu| 1 KoHTposnbHas
HAO 0OOHOYNEeHAMUY pabora
I'naBa 6. MHoro4wieHnsl. Apudmernieckue 14
onepauuy HajJ MHOTOYJIeHAMH
58 4.02 Ananusz 8binoineHust KOHMPOIbHOU padbomvl 1
OcHoBHbIe NIOHATHsI. CTaHAAPTHBIN BUJ] MHOTOWICHA.
59 9.02 CiokeHue ¥ BBIYUTaHUE MHOTOUYJICHOB. 1
60 | 10.02 CrnoxeHue ¥ BBIYMTaHHE MHOTOWwIeHOB. IIpakTukym 1
61 11.02 CamocrosrenbHas padota «CTaHIapTHBINA BU/T 1 |CamocrogrensHas
MHorouneHa. ClI0)KeHHEe U BEIYUTAHHE pabota
MHOTOYJICHOBY. YMHOXCHHAE MHOTOWICHA Ha
OJTHOUJIEH.
62 | 16.02 AHanmu3 caMOCTOSATENIbHOW PabOoThl. Y MHOXKEHUE 1
MHOTOYJICHA Ha OJJHOWICH.
63 | 17.02 YMHOXKEHIE MHOTOWIEHa HA MHOTO4JIEH 1
64 | 18.02 YMHOXEHHE MHOTOWIeHa Ha MHOTOWIeH. [IpakTukym| 1
111 TpumecTp
65 | 2.03 ®opMynbl coKpalieHHoro yMHOKeHHs. KBagpar 1
CYMMBI ¥ KBaJIpaT pa3HOCTH
66 3.03 dopMyIIbl COKpAIIEHHOTO0 YMHOKEHHS. Pa3HOCTH 1
KBaJ[PAaTOB
67 4.03 DopMyIbl COKPALIEHHOTO YMHOXEHUS. PazHOCTD 1
KyOOB ¥ CyMMa KyOOB
68 9.03 @DopMyITBI COKPAIIEHHOTO YMHOXCHHUS. 1 |CamocrosiTenbHas
CamocrositenbHas pabora «DopMyIibl pabota
COKPAIIEHHOTO YMHOKEHHSI»
69 | 10.03 AHanmm3 caMOoCTOATENbHOM padoThl. Jlenenue 1
MHOTOYJICHA Ha OJTHOWJICH.
70 11.03 [IpouentHbie yacToThl. [loaroTOBKa K KOHTPOJIBHOM 1
pabore
71 | 16.03 Koumponvnas paboma «Apugpmemuueckue onepayuu| 1 KouTponsHas
HAO MHO2OUJICHAMUY pabota
I'maa 7. Pa3JjioskeHue MHOI04JICHOB HA 14
MHOKHUTEJIH
72 | 17.03 AHanu3z 6binoaHeHus KOHMpoabHoU pabomsl UTo 1
TaKO€ Pa3I0KeHNEe MHOTOWICHA HA MHOXKHUTEIH U
3a4eM OHO HY)KHO
73 18.03 BriHeceHnme 00111er0 MHOKHUTEIS 32 CKOOKH. 1
74 | 23.03 Cnioco0 rpynmupoBKH. 1
75 | 24.03 Crioco0 rpyrmupoBky. [IpakTukym. 1
76 | 25.03 Pa3znosxxenue MHOTOUYIEHA HA MHOKUTEIH C 1
MOMOIIBIO (hOPMYIT COKPAIIICHHOTO YMHOYKEHHUSI.
77 | 30.03 PasnoskeHrne MHOTOUYJICHA HA MHOKUTEIH C 1
MOMOIIBIO ()OPMYJT COKPAILIEHHOTO YMHOYKEHHUSI.
78 | 31.03 CamocrosTenbHas padota. «Pa3noxeHnue 1 |CamocrosTenbHast
MHOTOYJICHOB HAa MHOXKUTENN». Pa3noxenus pabota

MHOT'OYJICHOB Ha MHOYKUTEIH C IIOMOLIBIO
KOMOMHAIIMY Pa3IMYHbIX TPUEMOB.




79 1.04 AHanmm3 caMOCTOATENbHOM paboThl. Paznoxenus 1
MHOTOWICHOB Ha MHOKUTEIH C TIOMOIIBIO
KOMOWHAITNH PA3JIMIHBIX TIPUEMOB.
KAHUK) b
80 | 13.04 CokparieHue aaredpandeckux Ipooeil. 1
81 | 14.04 Cokpanenue anredpanyeckux apooeil. [Ipaktukym. 1
82 15.04 ToxnecTtBa 1
83 | 20.04 CpenHee 3HAYCHHE W TUCTICPCHUS 1
84 | 21.04 Cpennee 3Hauenue u qucrnepcus. [logroroska 1
KOHTPOJIbHOH paboTe
85 | 22.04 Koumponvnasa paboma «Pasnoscenue MHo2041eHO08 1 KoHnTponsnas
HA MHOMCUMENUY pabota
DyHkuus y = x? 10
86 | 27.04 Ananuz koumponvnoti pabomul. ®ynkuus y =x’neé | 1
rpaduk
87 | 28.04 dynxuus y = x° u eé rpadux 1
88 | 29.04 ®dynxuus y = x° u eé rpaduk. [Ipaktukym 1
89 4.05 I'paduaeckoe peneHne ypaBHEHHMA 1
90 | 5.05 ['paduueckoe pemenne ypaBaeHnuil. [Ipaktukym 1
91 | 6.05 Yro 03HavaeT B MareMatuke 3anuch y=F(X). 1
92 | 11.05 Yro o3HavaeT B MaTemMaTuke 3anuch y=F(X). 1
Kycounbie pyHKImm
93 | 12.05 Yro o3nauaeT B MaTemMatuke 3amuch y=f(X). I'padux 1
C «BBIKOJIOTOI» TOYKOU
94 | 13.05 I'pynnupoBka nansbiX. [loaroroBka k KOHTPOIBHON 1
pabote
95 | 18.05 Konmponvuas paboma « @ynkyus y = x°» 1 KonTponsHas
pabora
HTorosoe noBropenue 7
96 | 19.05 Ananuz konmpoavHoti pabomol. DyHKIIUN U UX 1
rpaduku
97 | 20.05 JIunHeiiHble ypaBHEHMSI U CUCTEMB] YPAaBHEHUN 1
98 | 25.05 Anrebpanueckue npeodpazoBaHus 1
99 | 26.05 Pemenue texcroBbix 3ana4. [loaroroBka K UTOroBOM 1
KOHTPOJIBHOH paboTe
100 | 27.05 Hmoeosas konmponvuas paboma 3a 7 kiacc 1 |HUrorosas
KOHTPOJIbHAS
pabota
101 | 2.06 AHanuz umo2o8oii KOHMPOIbHOU pabombl 1
102 | 3.06 O06o01meHne MaTepuana 1




