


HHOACHUTEJBHASA 3AIINCKA

Anre0Opa sSBISIETCS OJMHUM W3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro oOpa3oBaHWMs: OHA
oOecrieunBaeT W3y4EeHHWE JAPYTMX JUCHUIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TakK |
T'YMaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi MPOJODKEHHS 00pa3oBaHMS U B
NOBCEAHEBHOM  >ku3HM. Pa3Buthe y oOydaromuxcsi Hay4YHBIX MPEJICTaBICHUH O
MPOUCXOXKJICHUH W CYIIHOCTH ajreOpamveckux aOcTpakmuii, crmocode OTpakeHUS
MaTeMaTUYECKOW HAyKOM SBIEHUA M TMPOIECCOB B MOpHUpPOAe U OOIIECTBE, POJIHU
MaTeMaTHYeCKOTO0 MOJCIUPOBAHUS B HAyYHOM IIO3HAHWUM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX Jif
ajanTaly B COBpeMEHHOM IudpoBom obOmectBe. HM3yuenune anredOpbl obOecreurBaeT
pa3BUTHE yMEHHUS HaOIIOgaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIIUICHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBHIBATH CBOM JICUCTBUS H
BBIBO/IbI, POPMYJIMPOBATh yTBepkAcHUS. OCBOCHUE Kypca anredpbl 00eCreUrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHSI OOyYaloIIMXCA: OHU HCIONB3YIOT JEAYKTUBHBICE W WHIYKTHUBHbBIC
paccyxaeHus, oOOOIIEHNEe M KOHKpETH3alvio, a0cTparupoBaHue W aHanoruto. OOyueHwue
anreOpe  mpenanojaraeT  3HAYUTEIBHBIA  O00BEM  CaMOCTOSITEIBHOM  JIEATEIbHOCTH
oOyyYaromuxcsi, MO3TOMY CaMOCTOSITEJIbHOE pelIeHHWe 3a7ad SBISETCS pealu3aluen
JeSTETLHOCTHOTO MIPUHITUTIA OOYUEHHS.

B crpykrype mnporpamMmbl ydyeOHOTO Kypca «Ainredpa» mjii OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepXKATEIbHO-METOMYECKUe JUHUU: «Yucna u
BBEIYHCIICHUSY, «ANTeOpandecKre BBIPAKCHUI», « YPaBHEHUS M HEPABCHCTBA», «DYHKITUNY.
Kaxxnas u3 3TUX coaepiKaTrelbHO-METOIMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUHM TPEX
JIET U3y4eHUs Kypca, B3auMOJICHCTBYS ¢ APYTUMU €ro JUHUAMH. B Xone nzydyenus: yaeOHOro
Kypca oOydJarouuMmcs TPUXOJUTCS JIOTHYECKH PacCyKlaTh, HCIOIb30BATh TEOPETUKO-
MHOKE€CTBEHHBIN SI3bIK. B CBs3U ¢ 3TUM B nporpamMmy yueOHOro Kypca «Airedpay BKIHOUYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jiejiax MaTeMaTUYECKOro
oOpa3oBaHUsI W CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTuyeckoro sizbika. ComepKaTenbHOU M CTPYKTYPHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca
«AnreOpay SIBIIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHUM «Yucna W BBIYMCICHHS» CIIYKUT OCHOBOM [JIA JajJbHEHIIEro
M3YUYCHHS] MaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYAIOIIMXCS JTOTMUYECKOTO MBIILICHHUS,
(hOpMHUPOBAHUIO YMEHUS MTOJIH30BATHCS AJITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOJIMMBIX ISl TIOBCEAHEBHOM KW3HU. Pa3BuTHE MOHATHUS O YHCIIE HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSA3aHO C PAlMOHAIBLHBIMU U UPPAMOHATILHBIMUA YUCIIAMU,
dhopMUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEILHOM YHUCiE. 3aBepIIEHNE OCBOCHHS YMCIIOBOM
JUHUU OTHECEHO K CpeHeMy 001eMy 00pa30BaHHMIO.

Conepxanue JIByX anreOpanueckux JUHUA — «AJreOpanvecKkue BBIPOKCHHUS» W
«YpaBHEHHSI W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydYarOIIMXCSA
MaTeMaTUYECKOro armapara, HEOOXOIUMOTO [Jisi pPEIIeHUs 3ajlad MaTeMaTHUKHU, CMEKHBIX
MpeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO OOIIEro
oOpa3zoBaHusi y4eOHBIA MaTepuan TPYIIUPYETCS] BOKPYT PAIMOHATIBHBIX BBIPAKCHHM.
Anrebpa JeMOHCTPUPYET 3HAUCHNE MATEMATUKH KaK SI3bIKA JUIS IOCTPOCHHSI MAaTEMAaTHIECKUX
MojieNiel, OmMCcaHusl MPOLIECCOB U SIBJICHHUM pealibHOro Mupa. B 3agaum oOyueHus anredpe



BXOJAT TaKXKe JajbHeilllee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTo, B
YacTHOCTH, JJIsi OCBOEGHHMS Kypca WH(GOPMATHKW, W OBJAJCHHE HaBbIKAMHU JEIyKTHUBHBIX
paccyxnenuid. [IpeoOpazoBaHre CUMBOIBHBIX (DOPM CIOCOOCTBYET PA3BUTHUIO BOOOpaXKEHUS,
CHOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxanne  (pyHKIMOHATBHO-TpaQUUECKOW JIMHUM  HAICICHO Ha  TOJyYCHHE
oOyJaronmuMucss 3HaHUW O (QYHKIUSIX KaK BaKHEWIEH MaTeMaTH4ecKO Mopenu mAJis
OMMCAHUS U WCCIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJE U OOIIECTBE.
N3yuenne wmartepuana CHOCOOCTBYET pPa3BUTHIO Yy OOYy4YalOIIMXCA YMEHHUS MCIOJIb30BATh
pa3IMYHbIE BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTHUKU — CIIOBECHBIE, CHUMBOJUYECKHE,
rpaduyeckue, BHOCHUT BKJIaJ B (OPMHUPOBAHHE MPEACTABICHUNA O pOJIM MAaTeMaTUKU B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IlaHy B 7-9 Kkjaccax wu3ydyaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3zeiibl coAepaHus: «Hucna u BbIUUCICHUSNY,
«AJredpanyeckue BhIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», «DYHKIIMM.

Ha uzydenne yueOHOro Kypca «Anredpa» orBogutcst 306 yacos: B 7 kinacce — 102 vaca
(3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 gaca B
HEJIETTIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jlpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO] OT OAHOM (POpMBI 3amucH Apodel K
apyrou. IloHATHME panMOHAaIBHOrO  4YMClIA, 3alUCh, CpPaBHEHUE, YIOPSAOYMBAHHE
palMoHalIbHBIX Ynced. Apu(METHYECKUE AECUCTBUS C pallMOHAIBHBIMM uuciamu. PemieHue
3a]1a4 U3 peaJlbHOM MPAKTUKHU HA YacTH, Ha IpoOHu.

CreneHp ¢ HaTypaJIbHBIM IIOKAa3aTeJIEM: OIpeNeIeHHEe, IPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTIpe/IeNICHUs, 3aUCh O0bIIuX yucen. [IporeHTsl, 3amuck IpOIEHTOB B BUIE ApOOH U
IpoOu B BHJIE MPOLIEHTOB. TpH OCHOBHBIC 33/1a4U Ha MPOIICHTHI, PEUICHUE 3a7a4 U3 peaJbHOU
IPAKTUKH.

IIpuMeHeHne NPU3HAKOB IEJIUMOCTH, Pa3JI0KEHUE Ha MHOXKHUTENIN HaTyPAJIbHBIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YNCTOBOE 3HAYECHUE BBIPAKEHUS C NEPEMEHHOU. JlOMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. llpenctaBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHAE (HOPMYIIBI.
Boruncnenus no ¢opmynam. IlpeoOpa3zoBanne OYKBEHHBIX BBIPAXKEHHM, TOMXIECTBEHHO
paBHBIE BBIPAXKEHHMSI, IPABUIIA MPEOOPa30BaHUS CYMM U MPOU3BENCHUI, MPaBUIa PACKPBITHS
CKOOOK M MPUBENECHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHb MHOTOWIEHA. CII0KEHUE, BBIMUTaHUE, YMHOKEHNE
MHOTO4ICHOB. @OpMyJIbl COKpPAIIEHHOIO YMHOKEHUS: KBaApPaT CYMMBbI U KBaJIpaT Pa3HOCTH.
dopMyna pa3HOCTH KBaJIpaToB. Pa3inokeHrne MHOTOUJICHOB HA MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YPaBHEHHUS, MpaBUjia MPeoOpa3oBaHus YpaBHEHHS, PABHOCUIBHOCTh
YpPaBHECHUH.

JIuHeliHOE ypaBHEHME C OOHOM IEPEMEHHOM, YHCIIO KOPHEW JIMHEMHOTO YpaBHEHMS,
pelIeHne JTUHEHWHBIX ypaBHEHUH. COCTaBIIEHHME YPAaBHEHUM IO YCJIOBHIO 3adaud. Pemenue
TEKCTOBBIX 33124 C IIOMOILIBI) YPABHEHHUM.

JluneitHOoe ypaBHEHUE C IBYMsI MIEPEMEHHBIMU U ero rpaduk. CrucreMa JBYyX JTUHEHHBIX
ypaBHEHUHN C JABYyMsI NIEpEMEHHBIMH. PerieHune cucteM ypaBHEHHM CIOCOOOM IMOJCTaHOBKH.
[Ipumeps! pemieHus: TEKCTOBBIX 337a4 C IOMOIIBI CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara toukn Ha npsmou. Yucnosele NpOMEXYTKU. PaccrosHuE Mexay IBYMs
TOYKaMH KOOPJAVUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca u opAMHATA TOYKH Ha
KOOpJIMHATHOM TuiockocTu. Ilpumepsl rpadukos, 3agaHHbIx Gopmynamu. UteHue rpadukos
peanbHbix 3aBucuMocTeil. Ilonsitue dynkuuu. I'paduk ¢ynkuuu. CBoiicTBa (PyHKIUH.
JIuneitnas ¢pyuknus, e€ rpadpuk. I'paduk ¢pynkuuu y = |X|. I'paduueckoe perreHne JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.

8 KIIACC



Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uuncina. [loHsatue o0 wuppanuoHasbHOM uucie. JlecsTuuHbie
MPUOJIMIKEHUST UPPAMOHATBHBIX uncen. CBOMCTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEH H
WX TpPUMEHEHHWE K TPeoOpa30BaHUIO YHCIOBBIX  BBIPAKCHUW W BBIYHCIICHUSM.
JleCTBUTENIBLHBIC YHCIIA.

Crenensp ¢ 1enbpIM nokaszarteneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJireOpandecKkue BbIPaKeHUSA

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

Anrebpanyeckass apoob. OcCHOBHOE CBOMCTBO anreOpamueckoit apoou. CroxeHue,
BBEIYMTAHUE, YMHOKEHHUE, JIeJICHUE anreOpandeckux apodei. PanroHanbHbIe BRIPAKCHHS U UX
npeoOpa3oBaHue.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popmylia KOpHEH KBajpaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenue ypaBHeHU#, CBOASIIMXCA K JMHEHMHBIM M KBajpaTHbIM. [IpocTteiimme npoOHO-
palOHAIIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTalvs YPAaBHEHUN C JBYMsSI IEPEMEHHBIMU U CUCTEM JIMHEHUHBIX
YPaBHEHUHN C ABYMs IEpEeMEHHBIMU. [IprMepsl peleHuss CUCTEM HEJIMHEWHBIX YPAaBHEHUH C
JIBYMS TIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucmoBble HEpaBEeHCTBA M HX CBOWCTBA. HepaBeHCTBO € OJHOM NIEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIuHeElHbIE HEpaBEHCTBA C OJHOW nepeMeHHOW. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitne pynknuu. O6nacTh ONpeneaeHUus U MHOXKECTBO 3HaueHU PpyHKIuu. CnocoOsl
3a1aHus PyHKIUH.

I'padpux dynkuuu. Urenue cpoiictB ¢yHkuumu no e€ rpaduky. IIpumepsl rpadukos
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.

@DYHKIMY, ONMUCKHIBAIONIUE MPSMYI0O U 0OpaTHYIO MPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. OyHkupn Y = X2, Y = X3, y = VX, y=|X|. ['padudeckoe peureHne ypaBHEHHH ©
CHUCTEM YPaBHEHUU.

9 KIIACC

Yucjaa v BLIYUCTIEHUS

PanmonanpHbie yncia, UppalvoHalbHbIC YUCIa, KOHEUHbIE U OECKOHEUHbIE JICCATUYHBIE
npoOu. MHOXECTBO JIEUCTBUTEIBHBIX 4YHUCEN, IEeUCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
JecsiTUYHBIe  npoOu. B3auMHO  OAHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JEVUCTBUTEIILHBIX YACET U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE ACHCTBUTENIBHBIX 4YMCEN, apuMETHUYECKUE ACHCTBUS C JACHCTBUTEIHHBIMU
YHUCIIaMH.

Pa3mepsl 0OBEKTOB OKPYXKAIOMIETO MHUPA, JUIUTEIBHOCTH IMPOIIECCOB B OKPYXKAIOIIEM
MUDE.



[Ipubnu>x€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTH NpUONKeHus. OKpYIJIEHHE 4Yuce.
[Ipukuaka v OUEeHKa PE3yIbTATOB BHIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJAIIMXCA K  KBaJIpaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUNM TPETbEHM U YETBEPTOM CTEIECHEU
PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHWi.  PemeHme  TEKCTOBBIX — 3ajad
anre0pandecKuM METOIOM.

VYpaBHeHHEe ¢ ABYMs MEPEMEHHBIMH M ero rpaduk. PemeHue cucreM ABYX JHWHEHHBIX
YPaBHEHHI C AByMs MEpPEMEHHbIMU. PelieHue cucrem ABYX YpaBHEHUMN, OAHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoi creneHu. ['padguueckas HHTEpripeTanus CUCTEMbl YPAaBHEHHM C
JIBYMSI IIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. PemieHune cucrem JIMHEHWHBIX
HEpaBEHCTB C OJIHOM mepemeHHOM. KBanpaTHeie HepaBeHCTBA. ['paduueckas nHTEpHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMS ITIEPEMEHHBIMH.

DOYyHKIUU

KBampatuunas ¢ynkums, e€ rpaduk u cBoictBa. IlapabGona, KOOpJIWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.

YucioBbIe 110CJI€10BATEILHOCTH U IPOrPecCcun

IToHsiTHE YMCTIOBOM MOCIEA0BATEILHOCTU. 3aJaHUE TTOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popmysoit N-ro uieHa.

Apudmernueckass W  reomeTpuyeckas — nporpeccur.  @Dopmynbl  N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YUJICHOB.

N300paxeHne 4ieHOB apu(pMETUYECKOW M T€OMETPUYECKOM MPOrpeccuid TOYKaMHu Ha
KOOPANHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIUMAIBHBIN POCT. CIOKHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJIbTAThl OCBOCHUS TIPOrpaMMbl YYEOHOTOo Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSBJICHUEM UHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUUCKOW MaTeMaTHKU,
[IEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHUSM POCCHUICKHX MaTEeMaTUKOB U POCCUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO JTUX JOCTWKEHHI B JAPYrUX Haykax u
MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaklaHWHA W peajM3allii €ro Ipas.,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLIEYP IpakAaHCKOro 0O0IIecTBa (HampuMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTBHIO K
O0OCYXJIEHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHXKECHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUYECKUX 3a]a4 MAaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTM MAaTE€MATHYECKOro0 O0pa30oBaHUs Ha MPOTSHKEHHUH
BCEH KU3HU I yCHEIHON MpodecCUOHATBHOM JEATEIHPHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
yYMEHUH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHAMBHUAYATBbHON TPAaeKTOpUU 0Opa30BaHMUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTEMAaTHUYECKHX
Oo0OBEKTOB, 3a/Jay, pEIICHUW, PACCYKIEHWW, YMEHHIO BUJETh  MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IpPEICTaBICHUNA 00
OCHOBHBIX 33aKOHOMEPHOCTAX PAa3BUTHUsI YEJIOBEKa, NPUPOAbI M OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c(]epbl 4eloBEYECKON ACSATENBHOCTH, ATANoOB €€ pa3BUTUA U
3HQUUMOCTH IS Pa3BUTUA UMBWIM3ALMM, OBJIAJICHUEM  SI3bIKOM MATEMaTUKU H
MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHITUMHU
HaBBIKAMU HCCIIEIOBATENBCKOMN JAESITEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, (GopMHPOBAHME KYJIbTYPbl 310POBbS W
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHUYECKHWE 3HAHUS B HMHTEPECax CBOETrO 3/I0POBBA,
BEJICHHUS 3/I0pPOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUN U
OTIIbIXa, pEryisipHas (u3nyueckas aKTUBHOCTb), CHOPMHPOBAHHOCTBHIO HaBbIKa pediekcud,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa APYTroro YeIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHWE MAaTeMAaTHUYeCKUX 3HaAHUM JJid penieHus 3aj1ad B 00J1acTu
COXPaHHOCTH OKpYXKaroleld cpeipbl, MIaHUPOBAHMS TMOCTYNKOB M OLIEHKHM WX BO3MOXHBIX



HOCJIEACTBUN NIl OKPYXKAIOUIEH CpeJibl, OCO3HAHUEM INIOOAILHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTeH X pPELeHUs;

8) ajanTanusa Kk U3MEHSIOIMMCH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JACSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JIOAEH, MPpUOOpETaTh B COBMECTHOMN JESTENILHOCTH HOBbIE 3HAHMSI, HABBIKU U KOMIIETEHIIMH U3
OIBITA APYTHX;

HEO0OXOMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUI, B TOM uncie GOpMyIupoBaTh UJIEH,
MOHATUS, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSAX, B TOM UYHCJIE PAHEE HEU3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOLIMH KOHTPMEp, KOPPEKTUPOBATh NPUHHUMAEMBbIE PEIICHUS U
aecTBus, GOpMyIHPOBATH U OIIECHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTejibLHBIE YHUBEpPCAJIbHBIC yqeﬁnble I[CﬁCTBPIH

ba3oBble 1ornyeckue AecTBUA:

e BBIBJIITh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOLICHUM MEXITY MOHATUAMH, (OPMYJIUPOBATH OMPEACIICHUS MOHATHM,
YCTAaHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK  KJIacCU(UKAIMK, OCHOBAaHUS  JUIsS
000011IeHNs 1 CPAaBHEHMUSI, KPUTEPUHU MTPOBOIMMOTO aHAIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJCHHUS: YTBEPAUTEIbHBIC U
OTpUlIATEIbHBIC, EIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIATH MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJIOJNCHUSIX U YTBEPXKICHUSAX, MpeajaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUI;

e JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e pa3bupaTh JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpsMble U  OT
MPOTUBHOI0),  MPOBOAUTH  CAaMOCTOSITEJILHO  HECJOXHBIE  JIOKa3aTeIhCTBA
MaTeMaTU4YeCKUX (PaKkTOB, BBICTPAWBATH APTYMEHTAIIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e BbIOMpaTh croco0 peleHus y4yeOHOW 3ajauu (CpaBHMBATH HECKOJBKO BapUaHTOB
pelieHusi, BBIOupaTh HanboJiee MoAXOAAIINN ¢ yU€TOM CaMOCTOSITEIEHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BAaTh  BOINPOCHl KAk  MCCIEAOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHUS,
(dbopMynrpoBaTh BOIIPOCHI, bukcupyroume MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITEJIbHO YCTAHABIWBATh HCKOMOE U JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJIbIIOE KCCIIEJOBAHUE [0 YCTAHOBIEHHUIO OCOOEHHOCTEM MaTeMaTHYeCKOTo
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOiA;



CaMOCTOSITENIbHO  ()OPMYJIUPOBaTh OOOOIICHWST ¥  BBIBOJABI 1O  pe3yJbTaTaM
IPOBEAEHHOTO HAOIOCHMSI, UCCIICIOBAHMSI, OIICHUBATh JJOCTOBEPHOCTH TOMYyUYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIIICHUH;

MPOTHO3WPOBATh  BO3MOXKHOE  pa3BUTHE  TIpollecca, a TakKe  BBIIBUTAThH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINK, JAHHBIX, HEOOXOAUMBIX
JUISL PELLIEHUS 3a/1a4H;

BBIOMpATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HWH(POpMAMKM U WLIIOCTPUPOBATH pEIlllaeMble
3a/layu CXeMaMHu, irarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHAIUSIMY,

OLICHMBATh HAIEKHOCTh UH(DOPMALIMU TIO KPUTEPHSIM, IPEITI0OKEHHBIM YUUTETIEM WIIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJCHUSI B COOTBETCTBUU C YCIOBUSIMU U EISAMU
oOIlleHus, SICHO, TOYHO, TPAaMOTHO BBIPKATh CBOIO TOUYKY 3pEHHS B YCTHBIX U
MMACBMEHHBIX  TEKCTaX, JaBaTh IMOSCHEHWS TI0 XOMy  peIieHus  3ajadd,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;

B XOJe OOCYXXJEHHUs 3aJaBaThb BOIPOCHI 10 CYIIECTBY OOCYXJIaeMON TEMBI,
npo0sIeMbl, pelaeMoi 3a/lauu, BhICKa3bIBaTh WJICU, HAIICJIICHHbIEC Ha MOUCK pEelIeHUs,
COTIOCTaBIIATh CBOM CYXACHUS C CYXKICHHSIMH JPYTHX YYaCTHHKOB JIAAJIOTa,
oOHapyXWBaTh pa3IWUMe W CXOJCTBO TIO3UIMH, B KOPpEKTHOW (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEICTABIIATh PE3YJbTATHI PEIICHHS 3a/1a4i, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA,
CaMOCTOSTENIbHO BBHIOMPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3a7ad MpPE3eHTAIH U
0COOEHHOCTEN ayuTOpHUU;

MMOHUMAaTh M KCTOJL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHAMNBUAYATHLHON pabOTHI
Y pelIeHUN YY4EOHBIX MAaTEMATUYECKUX 3a71aY;

OpUHUMATh 1€7b  COBMECTHOW  JIEATENIbHOCTH, IUJIAHUPOBATh  OPTaHU3AIMIO
COBMECTHOUM paboThl, pacnpenessTh BHAB PabOT, TOrOBapuBATHCS, OOCYXIATh
MIPOIIECC U Pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYyMNNoOBbIX ¢dopmax palOoThl (00CYXaeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE MITYPMBI U JPYTHE), BHIOIHATH CBOIO YacTh pabOTHl M KOOPJAHMHUPOBATH
CBOM JICUCTBHSI C IPYTMMH YWICHAMH KOMaH/IbI, OI[CHUBATh Ka4Y€CTBO CBOETO BKJa/a B
00U POIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO COCTAaBJATh IUIAH, AJITOPUTM pElIEHUs 3ajaud (WIM €ro 4acthb),
BBIOMpATh CMOCOO pemieHuss ¢ YYETOM MMEIOMUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTBI PELICHUMN C yYETOM
HOBOM HH(OpMaLUK.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:



e BIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS IPOLIECCa U PE3YyJIbTaTa PEIICHHUS
MaTeMaTU4eCKOH 3a/1a4H;

e IMPEABUAECTH TPYIHOCTU, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELIECHUH 3a7a4U, BHOCUTH
KOPPEKTHUBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAMIEHHBIX OIIMOOK,
BBIIBIICHHBIX TPYAHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTHU ITIOCTABIICHHOMN LIEIU U YCIOBUAM,
OOBSCHATh NPUYMHBI JOCTHKEHUS WM HEIOCTHKEHUS LEJH, HAaXOOUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 kJjacce OOyYarONIUICS TOMYYUT CICIYIONIUE TMPEIMETHBIC
pe3yJIbTaThI:

Yuciaa 1 BBIYUCTCHUSA

BbInonHATh, codyeTass yCTHbIE U NMUCBMEHHbBIE NPUEMBI, apu(PMETHUYECKUE NEUCTBHS C
palMOHAIBHBIMUA YUCIAMH.

Haxonuth 3Ha4ueHHs] YMCIOBBIX BBIPAXKEHHI, MPUMEHATh Pa3HOOOpa3HblE CHOCOOBI U
OpUEMBbl BBIYMCIICHUS 3HAUYEHUU JPOOHBIX BBIPAXKEHUH, cOAEpKalluX OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOH.

[lepexoauTh OT 01HOM (OPMBI 3aIUCH YHUCEIN K ApYyroi (mpeoOpa3oBbIBaTh AECITUUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTU B OECKOHEUHYIO
JECATHYHYIO IpOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyTJIsITh ynca.

BBINONHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BbIYMCICHUN, OLIEHKY 3HaYE€HUN YHCIOBBIX
BBIPKECHU. BBIMOMHATE NEMCTBUS CO CTENEHAMH C HATYPAJIbHBIMU MTOKA3aTEIAMH.

IIpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

PemaTte npakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSA3aHHBIE C OTHOIIEHHEM BEJIMYMH,
MPONMOPIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMU, MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS
3a/1a4y ¢ y4ETOM OIrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonp30BaTh anreOpanyeckyrd TEPMUHOJIOTHIO W CHUMBOJIMKY, HpPUMEHITh €€ B
IPOLIECCE OCBOCHUS Y4eOHOro MaTepuaia.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAKEHUN MTPH 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonHsaTe npeodpa3zoBaHus LEIOr0 BIPAKEHUS B MHOTOWIEH MTPUBEICHUEM MOA0OHBIX
clIaraeMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOIOWJIEHa Ha MHOIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3yioKEHUE MHOTOWIEHOB Ha MHOMHUTEIM C MOMOUIBIO BBIHECEHHUS 3a
CKOOKHU OOIIEro MHOXKHTEJISA, TPYIIUPOBKH ClaraéMbIX, MPUMEHEHHS (POPMYJT COKPAIIEHHOTO
YMHOKECHHUS.

[IpumensTb TpeoOpa3oBaHUS MHOTOWIEHOB JUIsl pELIEHUS pa3jiMuHbIX 33434 U3
MaTE€MAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.



Hcnonp30BaTh CBOICTBA CTENEHEN C HATYPAJIbHBIMU MTOKA3aTEISIMU IS IPe0Opa3oBaHUs
BBIPAKECHU .

YpaBHeHUs U HEPABEHCTBA

Pemars nuHelHbIE YypaBHEHUs ¢ OJHOM NMEPEMEHHOM, NPUMEHSASA IIPaBUJIa MEPEX0aa OT
HMCXOJHOTO YpPaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsATh, ABISETCA U YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObl TP PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CUCTEM.

[lonGupats mpuMepbl Map YHCEN, SBJSIOMIMXCSA PEIICHHEM JIHMHEHMHOro ypaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C JBYMs
EPEMEHHBIMHU, MIOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUU C ABYMs IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocrtaBisaTe ¥ pemaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUU IIO
YCIIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 33Ja4M ITOJYyYEHHBIN
pe3yabTar.

DOyHKUUHA

N300paxaTh Ha KOOPJIMHATHOM MNpPAMOKW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpBAJIbl, 3alUChIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha
areOpanvyeckoM si3bIKe.

OTrMeyaTp B KOOPJMHATHOM IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJAMHATaM, CTPOUTH
rpaduku TuHENHbIX QyHKUUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOILIBIO (PYHKIUN H3BECTHBIE 3aBHUCHMOCTH MEXIY BEJIMYMHAMU:
CKOpOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, ITPOU3BOINUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduyeckuii crnocod mpeacTaBieHUus U aHanu3a UHGOpMaIuU, U3BJIEKaTh U
MHTEPHPETUPOBATH UH(HOPMALINIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEN.

K kxonHiy oOyueHuss B 8 kjacce oOydarommuiics HOJYYUT CJEAYIOLIME IpeIMETHbIE
pEe3yNbTaTHI:

Yucia 1 BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE IEHCTBUTENBHBIX YHUCEN IS
CpPaBHEHUS, OKPYIJICHUS U BBIYMCIEHUH, M300pakaTh JEHCTBUTEIbHBIE YHCIIA TOYKAMHU Ha
KOOPJUHATHOM MPAMOM.

[IpumensTh NOHATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbHIE
KODHHU, UCHOJIb3ys TNpHU HEOOXOJUMOCTH KAaJbKYJSTOpP, BBIOIHATH MpeoOpa3oBaHus
BBIPAKEHU, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MalbIX YHCENl C MOMOUIbIO NECATUYHBIX IpoOed u
crenenel yncina 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh MOHSATHE CTENEHU C UEJIbIM IOKA3aTeNIeM, BBINOJIHATh MpPeoOpa3zoBaHUs
BBIPAXKEHUN, COAEPKAIIMNX CTENEHU C LEIbIM MOKA3aTENEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAllMOHAIBHBIX BBIPAXKEHUNH HA OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U anreOpandyecKuMu JpOoOsIMH.



PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsaTy mpeoOpa3oBaHUs BBIPAKEHUN I pEIICHUS pa3IuyHbIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewmars nuHenHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOMISIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOOUTH MpOCTENIINE UCCIIEN0OBAHUS YPABHEHUI U CUCTEM YPABHEHHUI, B TOM YUCJE C
NpUMEHEHHEM TpaduyecKuX IMpeacTaBIeHU (yCTaHaBIMBaTh, MMEET JH YPaBHEHHE WIIH
CUCTEMa YpaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuth OT cinoBecHOM (OPMYIHMPOBKU 3amaud K €€ anreOpanyecKod MOJEIH ¢
NOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUW, HHTEPHPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUSA, OLEHKH, pEIIaTh
JMHEWHBbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM M HX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumaTte ¥ HUCNONB30BaTh (YHKIMOHATIBHBIE TIOHSATHUS U SA3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), ONpPENENsATh 3HauyeHWe (YHKUHUHU MO 3HAYEHHIO apryMeHTa,
ONpeaeNsITh CBOMCTBA (PYHKLIHHU 10 €€ rpaduKy.

Ctpouts rpaduku 3JIeMEeHTapHBIX (GYHKIIUA BUA:

y = k/X, y = x2, y = X3,y = |X|, Y = VX, OnHCBIBAaTH CBOMCTBA YHCIOBON (DYHKIMH IO €8
rpaduky.

K koniy oOyuenuss B 9 kijacce oOydaromuiicsi MOJYYHUT CIEAYIONIAE MPEIMETHbBIC
pEe3yJbTaThI:

Yucaa 1 BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTe apudpMeTryeckre ASCTBUS C pallMOHAIBHBIMU YUCIIAMH, COUETast YCTHBIE U
MUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPALMOHATLHBIMU YHUCIAMH.

HaxoauTe 3HaueHUs cTeENEHen ¢ UENbIMU NTOKA3aTEIAMU U KOPHEW, BBIYMCIISITh 3HAUECHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyIJisiTh JIEMCTBUTEIBHBIE YHWCIIA, BBINOJIHATh MPUKHUAKY PE3YJIbTaTa BBIYHCICHUMH,
OILIEHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHHBIE W KBaJpaTHbIE YpaBHEHUS, YPABHEHUS, CBOMSIIHECS K HUM,
npocTeiiiye ApoOHO-paloOHaIbHbBIE YPABHEHUS.

Pemats cucteMbl JBYyX JIMHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU U CUCTEMbI JBYX
YpPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS TMHEUHBIM.

Pemate TeKCTOBBIE 3aayu anredOpanvyeckuM CrnocoOOM C TIOMOIIBIO COCTaBIEHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
NpUMEHEHUEM TpauuecKux MpeacTaBieHui (yCcTaHaBIIMBaTh, MUMEET JIM ypaBHEHUE WU
CUCTEMa YpaBHEHUI pelIeHusl, €CIIM UMEET, TO CKOJIbKO, U ITpoyee).



Pemate nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, N300paKaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MPSMOH,
3aIACBIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacmoznaBaTh pyHKIMHM M3Y4CHHBIX BUIOB. [ToKa3bpIBaTh CXEMAaTHUECKH PACIIOIOKECHUE

Ha KOOPJIMHATHOW IJIOCKOCTU TpadukoB GpyHKIMi Buaa: Y = KX,y = kx + b, y = k/x,y = ax2 +
bx + ¢,y = X3,y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHH KO3(p(HIUEHTOB, OMHCHIBATD
CBOMCTBA (PYHKIIMIA.

Crpouth U U300pakaTh CXEMAaTUYECKH Tpa@UKU KBAaJPATUYHBIX (PYHKLHH, ONKCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLUHN MO UX rpapuKam.

Pacno3naBaTh KBaJpaTH4yHyr0 (QYHKUHUIO 10 (opmyse, NPUBOJIUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

Pacnio3zHaBaTh apupMETHUECKYIO U T€OMETPUUYECKYIO ITPOIPECCUU MIPH PAa3HBIX crocodax
3a/1aHHUsL.

BBINONHATS BBIYKMCIEHHUS C MCHOJb30BaHUEM (OpMYJ N-TO WieHAa apu(pMEeTHYEeCKOu H
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3a1aum, CBS3aHHBIE C YHCIIOBBIMU ITOCIEA0BATEIILHOCTMHA, B TOM YHUCIIE 33]1a4U
U3 pealibHOM JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3/1esioB U TeM Kontposbubie | I[IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIe
NMPOrpamMMbl padoTsI padoThbI
pecypchbl
Yucna u
1 BBIYMCJICHHUS. 25 1 bubmuorexa [IOK
PaunonansHbie https://m.edsoo.ru/7f415b90
qrcia
5 Anrebpanueckue 97 1 Bu6muotexa [JOK
BBIPAKECHUS https://m.edso0o.ru/7f415b90
3 YpaBHenus u 20 1 bubmmoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunatst u 29 1 bubnunoreka LIOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 8 1 bubmmoreka [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudgposrbie)
pa3iesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThl
pecypcbl
Uucna n
1 BBIYHMCIICHHS 15 bubmorexa LOK
' https://m.edsoo.ru/7f417af8
KBanparHsie KopHU
Yucna u
5 BBIYMCJICHHUS. 7 bubmuorexa [IOK
Crernens ¢ 1eapIM https://m.edsoo.ru/7f417af8
MoKa3aTeJieM
Anrebpanueckue
3 BBIPAKCHUS. 5 1 Bbu6mmoteka [JOK
KBangpaTubiit https://m.edsoo.ru/7f417af8
TpEXUIICH
Anrebpanueckue
4 BBIPOKCHHS. 15 1 bubnnorexa [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u
5 HEPaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpatusie https://m.edsoo.ru/7f417af8
ypaBHECHUS
VYpaBHeHus u
6 HEPABCHCTBA 13 bubmorexa LOK
p ) . https://m.edso0o.ru/7f417af8
CucreMbl ypaBHEHUN
YpaBHeHus u
7 H: ABEHCTBA 12 1 bubmorexa LOK
p ' https://m.edsoo.ru/7f417af8
Hepasencra
3 @®yHkuuu. OCHOBHBIE 5 bubmmnoreka HOK
MTOHATUSA https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucnoBbie 3 bu6nunorexa LIOK
byHKIIN https://m.edso00.ru/7f417af8
10 [ToBTOpEHUE M 7 1 bubmuotexa [IOK
00o0rieHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposrbie)
pa3/ieioB U TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypchl
Uwucna v BBIYUCIICHHUS.
1 JlelicTBUTEIIbHBIC 9 bubmmorexa [IOK
https://m.edso0.ru/7f419d08
qucia
YpaBHeHus u

5 HEPaBEHCTBA. 14 1 bubnuoreka [JOK
YpaBHEHUS C OTHOU https://m.eds00.ru/7f419d08
MEPEMEHHOM
YpaBHeHus u

3 HEpaBEHCTBA 14 1 bubmorexa OK

P ' . https://m.eds00.ru/7f419d08
Cucremsbl ypaBHEHUI
YpaBHEeHUd U
4 Hep aBEHCTBA 16 1 bubmorexa OK
P i https://m.eds00.ru/7f419d08
Hepagenctpa
bubnuoreka [{OK

> Oynxunn 16 . https://m.edso0.ru/7f419d08

5 YucoBkie 15 1 bubnunoreka LIOK
OCJIE0BAaTEIILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHUE,

7 0000111EHHE, 18 1 bubmuorexa [JOK
CHCTeMaTHu3aIus https://m.edsoo.ru/7f419d08
3HAaHUU

OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







