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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamma mo anredpe s OOydYalOUIMXCS C 3aJePKKOH ICHXHUYECKOrOo
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 001Ier0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@®enepalibHOIO  IOCYIapCTBEHHOTO  O00pa30BaTEIbHOIO  CTaHAapTa OCHOBHOIO — OOILIEro
obpazoBanms (IIpukaz Munnpocsemnienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepcrom roctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
®dI'OC O00), amanTUPOBaHHOW OCHOBHOW 00pa3oBaTEIBLHOW MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHMsI 00yUYaIONIUXCS C 3aJEPKKOM mcuxmueckoro passutus (mainee — [TAOOIT OOO
3I1P), pabGoueli mporpaMMbl OCHOBHOTO OOIIero oOpazoBaHMsl MO MpeameTy «MaremaTrukay,
MPOrpaMMbl BOCIIUTAHUS, C YIETOM PacCHpeesIEHHBIX 0 KJIacCaM MPOBEPSIEMBIX TpeOOBaHUN K
pe3yibpraTaM OCBOCHHS AJanTHPOBAHHOW OCHOBHOM 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHHsI OOYYArOIIMXCSI C 3aJIEPKKOM TCUXHMUYECKOro pasutus. B paboueit
porpaMMe y4TeHbl Ujeu U NojokeHns KoHuenuu pa3BuTis MaTeMaTH4eckoro o0pa3oBaHusl B
Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yue0Horo npeamera « MaremaTuka

VYueOublii npeamer «MaremaTuka» BXOIUT B MpeAMETHYIO oOnacth «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET Ppa3BUTHUIO BBIYMCIUTEIBHON KYJIBTYpPbl M JIOTUYECKOTO
MBIIUICHHSI, (OPMUPOBAHUIO YMEHHUS TI0JIb30BAThCS aNTOpPUTMaMH, a TaKkKe MPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B IIOBCEIHEBHON ku3HH oOyuatommxcs ¢ 3IIP.
Y4eOHBbIi MpeaMeT pa3BUBAET MBIILICHUE, IPOCTPAHCTBEHHOE BOOOpakeHue, (PyHKIMOHAIBLHYIO
IrpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHUYECKH AaHAJM3UPOBATh HH(GOPMALHIO,
MPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OOyueHue mMaremaruke JaéT BO3MOXKHOCThH pa3BuBarh y oOyuaromuxcs ¢ 3[IP Tounyio,
paloHaIbHYI0 U MH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanboliee MOAXOISIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaduuecKue CpeACTBa /IS BBIPAKEHHS CYXACHUH M HaIIHOTO MX
IPEeCTaBICHHUS.

HeoOxomumMbIM KOMITOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJKOBAHHWH SIBIISETCS
oO11ee 3HaKOMCTBO C METO/aMH IO3HAHHs JEHCTBUTENBHOCTH, MPEICTaBIECHHE O MpeaMeTe U
METOJ/IaX MaTeMaTuKH, MX OTIMYAN OT METOJIOB APYTHX €CTECTBEHHBIX U TYMaHUTApHBIX HAYK, 00
0COOEHHOCTSX NMPUMEHEHUS] MaTEeMAaTHKHU JJIs PEIeHUs] HayuHBIX M MPHUKIAAHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTu4ecKkoe 0Opa3oBaHuE BHOCUT CBOM BKJIaJA B (hOpMUPOBaHUE OOILEH KyJIbTYpbl
YeJI0BeKa.

N3yuyeHne mareMaTWKH TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHMIO  KpacoThl W  WU3SIIECTBAa  MaTeMaTWYeCKUX  PACCYXKAECHUH, BOCHPUSATHIO
reoMeTpHUIECKUX (POpM, YCBOCHHUIO M/IEH CHMMETPHH.

[Iporpamma oTpaxaer conepkaHue OOydeHus mpeaMmery «MaremaTuka» ¢ y4eToM
0co0bIX 00pa3oBaTenbHbIX HOTpeOHOCcTe oOyuatonuxea ¢ 3IIP. Osnagenue yueOHBIM
npeaMeToM «MaremaTukay MpeiCcTaBlIseT ONpeAeSIeHHYIO CIOKHOCTh Ui yuyamuxces ¢ 3I1P. ¥V
obyuatonuxcsi ¢ 3[IP mambosee BBIpaXEHBI OTCTaBaHUS B PA3BUTHH CIIOBECHO-TTOTUUYECKHUX
(GopM MBIIIICHHS, TIO3TOMY a0CTPAaKTHBIE M OTBJICUEHHBIC KaTETOPUU UM TPYIHOJOCTYNHBI. B
TOKE BpeMs IpPH CIECNUATBHOM OOYYeHHH OOydYaloluecs MOTYT BBITIOJNHATH 3a/JaHUs 10
anroput™My. OHH BOCHPHUMMYHUBBEI K TOMOIIM, MOTYT BBIIOJHUTH MEPEHOC Ha aHAJIOIMYHOE
3aJJaHue YCBOEHHOro crmocoba pemieHus.. CHI)KEHHE Pa3BUTHUS MBICIUTEIbHBIX ONepanuil u
3aMeJIEHHOE CTaHOBJICHUE JIOTHUECKUX JIEHCTBUIA MPUBOJAT K HEJOCTATOYHON OCMBICIEHHOCTH
COBEPIIAEMBIX yUYEOHBIX JCHCTBHHA. Y OOydYalONmMXCS 3aTPYJHEHBI CYETHBIC BBIYHCIICHHS,
OPOM3BOMMBbIE B yMe. B NHCbMEHHBIX BBIYUCIEHHUSX OHH MOTYT HpPOIYCKaTh OAMH W3
POMEKYTOUHBIX TIaroB. [Ipu paboTe ¢ YMCITOBBIME BBIPKEHHUSIMH, BEIYMCIIEHUEM HX 3HAYCHUS
MOTYT HE€ YAEp>KMBaTh INpPaBWIbHBIA MOpsAIOK aedcTBuil. [Ipu ympoienuu, mpeobpa3zoBaHuu



BbIpaxkeHuil ywamuecss ¢ 3[[P He MOryr camMoCTOSITEIbHO TIPUHATH PEIICHHE O
IIOCJIEI0BATEILHOCTH BBINOJIHEHUS 1eUCTBUN. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSAET YCBOEHUS
HaBbIKA pEUICHUS YPAaBHEHUN, HEPABEHCTB, CHUCTEMbl ypaBHeHUU. M ManoxocTymHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX OMNEpaluid, HeIO0CTaTouyHas O000OIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3yueHHe TeMbl «DyHKIUM»: TpU ONpeneieHuH (yHKIHOHAIHLHON
3aBUCUMOCTH, TIpU ONHUCaHUM TpaduyecKoll CHUTyallMd, HCHOJB3YyS TIEOMETPHUUYECKUIA,
anreOpanyeckuif, (PyHKIMOHANBHBIN M3bIKH. Hepeako yuammecss HE BHUIAT Pa3HUIBI MEXKIY
00J1aCThIO OoTpeesieHus PYHKIIUN U 00JIaCThIO 3HAYCHHH.

Pemrenue 3aa4 coOnpspkeHO € TPYTHOCTAMH O(GOPMIICHHS KPAaTKOW 3alUCH, POBEICHUS
aHayM3a YCJIOBHS 3aJaud, BblAeNeHus cyuecTBeHHoro. ObOyuarommecs c¢ 3[IP 3arpyaustorcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHaJIbHbIC
CIoCcoObI pelIeHHs], UHOTJ]a OTPaHUYMBAIOTCS MAHUIYJISAIUSAMU C YUCIIaAMHU.

[Ipu m3ydeHum reomeTpuyeckoro marepuana odOydarommuecs ¢ 3IIP crankuBaroTcs c
TPYIHOCTBIO JI€JIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH MOCIEAOBATENIbHBIE PACCYKICHUS.
Hempounble 3HaHUS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOJAUT K OLIMOKaAM B pelIeHUU
reoMeTpuueckux 3agad. OOyyaromuecs MOTyT MOAMEHUTH (HOpPMYITy, HEPABUIHLHO MPUMEHUTH
teopemy. K cepbe3HbIM OmMOKaM B pPEIMICHHH 3334 TPUBOAAT HEAOCTATOYHO PA3BUTHIC
MIPOCTPAHCTBEHHBIE NIPEJACTaBICHUs. VM CIOXKHO BBIIOJHUTH YEPTEXK K YCIOBUIO, B
MUCHMEHHBIX pab0Tax OHU HE MOTYT MPUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMHHAHMS W BOCHPOM3BENCHHUS Y4YeOHOTrO MaTepuana CHUXKEHBI IO
NpUYHHE C1a00CTH MHECTUYECKOH JEATENbHOCTH, CyKeHus: oObema maMsatu. OOydarommmces ¢
3IIP tpebyeTcst Gompllie BpEMEHH Ha 3aKpeIuieHne MaTepualia, akTyalu3anus 3HaHUil 1o orope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojonieHUsT TPYAHOCTEH B u3yueHUH YyuyeOHOro mpenmera «MaremaTHKay
HeoOxoquMa ajanTtanus o0beMa M XapakTepa yY4YeOHOro marepuaja K I103HaBaTelIbHBIM
BO3MOXKHOCTsIM yuanmmxcsi ¢ 3IIP. Cnenyer yueOHBIN MaTepuana MpPErnoAHOCUTH HEOONbIIUMU
NOPUUSMH, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKMBATh CIOCOOBI ajalTallMd TPYJIHBIX 3a/laHui,
HEKOTOpbIE TEMbl J1aBaTh KaK O3HAKOMHUTEIbHBIE; HWCKIIOYaThb OTAEIbHBIE TPYJIHbIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHrall peKOMEHIYEeTCsl U3ydaTh B MPOIECCe MPaKTUYECKON
JEATEIIBHOCTH 10 pelIeHHI0 3afad. OpraHnyecKkoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4alluXcsi Ha YpoKaX MaTeMaTHKH CIHOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUYECKUX 3HAHUN M YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IproputeTHbIMU Yyeramu 00yUeHHUs] MaTeMaTUuKe B 7—9 Kiaccax sIBISIFOTCS:

= dopMHUpOBaHUE LEHTPAIbHBIX MareMaTH4YeCKUX MOHATHHA (YMCllo, BEJINYMHA,
reoMeTpudeckas (Gurypa, nepeMeHHas, GyHKIHs), 00eCIednBaOIIUX MPEEMCTBEHHOCTh
U TMIEPCIEKTUBHOCTh MareMaTuiyeckoro oopasoBanus odyyaromuxcs ¢ 3I1P;

. noaseneHrue oOyuwaromuxcs ¢ 3IIP Ha 1OCTYymHOM Uil HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaréMaTHK{d M OKPY’KAIOLIET0 MHpa, IOHMMAHUE MATEMAaTUKH KakK 4acTu
o011ei KyJIbTyphl 4YeJIOBEUECTBA;

. pa3sBUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKHX crocoOHocTel oOyuwaromuxcsi ¢ 3IIP,
M03HABATEJIbHOM AKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUN, KPUTUYHOCTU MBILIUICHUS,
MHTEpECA K U3YUEHHUIO MaTEMaTHUKH;

. dopmupoBanue  (YHKIMOHAJBLHOW  MaTeMaTWYeCcKOW  TIPaMOTHOCTH:  YMEHHS
pacro3HaBarh MPOSBICHUS MAaTeMaTHYeCKUX MOHATHHA, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaNbHbIX JKU3HEHHBIX CUTyalUAX W MpU H3YYEHHHM APYTUX Yy4eOHBIX IPEeIMETOB,
NPOSIBIICHUS] 3aBHCUMOCTEH M 3aKOHOMEpHOCTeH, (opMylIMpoBaTh HX Ha S3bIKE
MaTeMaTUKd U  CO3[aBaTb MareMaruyecKue MOJAENIH, NPUMEHSATh OCBOCHHBIN



MareMaTH4YecKHil  ammapar i pPelICHUs  IPaKTUKO-OPHEHTHUPOBAHHBIX 3319,
WHTEPIPETUPOBATH U OLICHUBATH TIOTYUYCHHBIC PE3YJIbTAThI.
JIOCTIIKEHHE ITHX IIeJIeid 00eCTIeYnBaeTCsl PEIICHUEM CIIEAYIOIINX 3a0ay.

. dopmupoBarh y oOyuatomuxcs ¢ 3[IP  HaBelkM  y4eOHO-TIO3HABATEIHHOU
JEeSTEeIbHOCTH: TUIAHMPOBAHUE PAOOTHI, MOUCK pAIlMOHAIBHBIX IYTEH €€ BBIOJHCHUS,
OCYILIECTBIICHUS] CAMOKOHTPOJIS;

. CHOCOOCTBOBaTh ~ HMHTEIUICKTYJIbHOMY  Pa3BUTHIO,  (OpPMHpOBATh  Ka4vecTBa,
HEOOXOMMBIC YENIOBEKY /I IMOJHOICHHON JKM3HHM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MaTEMAaTHUECKOW JIEATEILHOCTH: ICHOCTH U TOYHOCTH MBICIIU, UHTYHIIHH,
MIPOCTPAHCTBEHHBIX MPEICTABICHHM, CIOCOOHOCTH K MPEOOJICHHUIO TPYAHOCTEH;

. dbopMupoBaTh KIIOYEBbIE KOMIETEHIIMM Yy4YalIUXCS B paMKax MpeIMeTHOW oOnactu
«Maremaruka u HTHPOpPMATHUKAY;

. pa3BUBaTh MOHATHITHOE MBIIIUTCHHS oOyuatomuxcs ¢ 3I1P;

. OCYILECTBIATh KOPPEKLHMIO TO3HABaTeIbHBIX MporeccoB obOydatommxcst ¢ 3IIP,
HE0OXOMMBIX JIJIs1 OCBOEHHUS ITPOrPaMMHOT0 MaTepuala 1o yueOHOMY IpeaMeTy;

. MpeIyCMaTpUBaTh BO3MOXKHOCTh KOMIICHCAIIMA OOpa30BaTelbHBIX Je(UIIUTOB B

OCBOEHHMM TPEALIECTBYIOIEr0 MpOorpaMMHOro marepuana y oOydaroumuxcs ¢ 3IIP wu
HEJ0CTaTKOB B UX MAaTEMaTu4eCcKoM Pa3BUTHH;

. c(hopMHpOBaTh YCTONUMBBIA HHTEPEC yUaIUXCS K IPEIMETY;

. BBISIBJISITh U Pa3BUBaTh MaTEMaTUyECKUE U TBOPUECKUE CTIOCOOHOCTH.

OcHOBHBIE JIMHHUU COJEp)KaHUS Kypca MaremMatuku B 7-9 kmaccax: «Yucna u
BBIUMCIEHUS», «Anredpa» («Anredpanyeckue BBIPAXKEHUSD, «YPABHEHHUS U HEPABEHCTBAY),
«Dyukiuny», «leomerpus» («leomerpuueckue ¢urypel M HX CcBoiicTBa», «M3mepeHue
FeOMETPUYECKUX BEIMYMHY»), «BeposaTHOCT M cTarucTuka». JlaHHbBIE JMHUU pPa3BUBAIOTCSA
napajiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTAaKTe W B3auMmozaeucTBuH. Kpome 3TOro, mx 0oOBEOMHSET JIOTHYECKas
COCTaBJISIIOILAs, TPAJUIMOHHO MPHUCYIas MaTeMaTHKe U MIPOHU3BIBAIOIIAsl BCE MaTeMaTHYECKue
Kypchbl U cojepkarenbHble auHUM. CdopmynupoBanHoe B dDenepaibHOM TIOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHUs TpeOOBaHHE «YyMETh
ONepupoBaTh MOHATHUSIMU: OIpENeJIeHHe, aKchuoMa, TEOopeMa, [0Ka3aTelbCTBO; YMEHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA, MPUBOAUTH IPUMEPBI M KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHHWS W OTPHUIAHMS BBICKAa3bIBAaHUI» OTHOCHUTCA KO BCEM KypcaM, a
(dbopMHpOBaHUE JIOTHUECKUX YMEHHH pacmpesaessercs Mo BceM rojgaMm oOydyeHHs Ha YpPOBHE
OCHOBHOTO OOIIET0 00pa30BaHuUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHS
[TpumepHoil paboueil mporpamMmbl, pacHupeles€HHbIM IO rojaMm 0O0yuYeHUus, CTPYKTypUpPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPHHLUIHAIBHBIM BOIpPOCaM OOydarolirecs
oOpallagiuch HEOAHOKPATHO, YTOOBI OBIIAJIEHUE MaTeMaTUYeCKUMM IOHSATUSMU U HaBbIKaMU
OCYILECTBIISIIOCh ~ MOCTENOBATEIbBHO W IMOCTYNareilbHO, C  COOJIOACHHEM  MpUHIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJINCH B OOIIYI0 CHCTEMY MaTeMaTHYecKHX
npeacrasieHuit oOydatommmxcs ¢ 3IIP, pacmmpss u  yrny6nsas e€, oOpasys HpouHbIe
MHOXKECTBEHHbIe CBsi3u. OOmmMe uenu wu3ydeHus ydeOHoro mpenmera «Maremarukay
npezcrasieHsl B [IpumepHoil paboueil mporpaMmme 0CHOBHOTO 00IIero oopa3oBaHusl.

Ocobennoctr 0TOOpa U aanTaluy y9eOHOT0 MaTeprasa 1o MaTeMaTHKe

OOyuenue yuebHOMY mpeamery «MaremaTtukay CTPOMTCS Ha CO3AaHUU ONTHUMAIIbHBIX
YCIIOBHM NIl YCBOGHHS MPOTpaMMHOTO Matepuaia oOydarommmucs ¢ 3[1P. bonpmoe BHuManue
yaensiercs oTOOpy ydeOHOro Mmarepuana B COOTBETCTBUM C TNPHUHIMIIOM JIOCTYHHOCTH MpHU
COXpaHeHuu oOuiero 6a30BOro ypoOBHS, KOTOPBIA JOKEH MO COAEPKaHUI0 U 00beMy OBITh
aJIanTHPOBAHHBIM Ui oOyuatomuxcs ¢ 3I1P B cooTBeTcTBUU ¢ UX 0cOOBIMU 00pa30BaTeIbHBIMU
norpedbHocTsaMu. Crnenyer o0gerdyuTh OBIAJieHHEe MarepuaioM oOydaromumucs ¢ 3I1P
MOCPEJICTBOM €ro JIeTaJIbHOTO OOBSICHEHUS C CHCTEMAaTH4YeCKHM IIOBTOPOM, MHOTOKPaTHOU



TPEHUPOBKU B MPUMEHEHUHM 3HAHUN, MCIIONB3YS MPUEMbl aKTyaldu3aluu (BU3yallbHas OIopa,
naMsTKa).

[IpumepHass nporpamMma MpeAyCMarpuBaeT BHECEHHUE HEKOTOPBIX  HM3MEHEHMIA:
YMCHBIIIEHHE O0beMa TEOPETUYCCKUX CBEJCHHUI, BBIHECEHHE OTACIBHBIX TEM WIH IENbIX
pa3fenoB B MaTepUabl sl 0030pHOT0, 03HAKOMUTEIBHOTO H3yUEHHUSI.

HN3meHnenus nporpamMmmsbl B 7-9 Kiaaccax

Anzeopa

B o3nHakoMuTenpHOM  MUIAHE  PEKOMEHJYEeTCS  M3y4aThb  CIEIYIOLIME  TEMBI:
«Hppaunonanbusle uncna. JlelcTBurenbHble uncia», «CpaBHEHHE NEHCTBUTEIBHBIX YHUCEI,
apudmeTHuecKue IEHCTBUS C JCHCTBUTEIBHBIMU YUCIaMn», «HaxoxneHue mpuOIMKEeHHBIX
3HAYEHUU KBaJAPATHOTO KOpHs», «Teopema Bueray, «Pemenusi ypaBHEHUN TpeTbel U YETBEPTOM
CTENeHel pasIokKeHHeM Ha MHOXKHUTENW», «DyHKIUA y =X U ee rpaduk», «IlorpemHocts u

TOYHOCTh MpUOIKEHHUs, «UeTHbIe U HeueTHbIC QYHKUUN», «DyHKIm y=x"», « DyHKIHS y=
ax?, ee rpaduk u cBoiicta. I'paduku GyHKuHMil y= ax? + N u y=a(x-M)?, «YpaBHEHHUE C ABYMS
nepeMeHHbIMH U ero rpadux», «['paduueckuii crmocod pemeHus CHCTEMBl YPaBHEHUN,
«M300paxkeHne wWieHOB apu(pMETHYECKOW M TIeOMETPUYECKOM Iporpeccuid TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHIUAIbHBINA POCT. CII0KHbBIE POLIEHTBI.

Cnenyer yMEHBIIMTH KOJIMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMylbD,
«/lokazarenbcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMsS HEW3BeCTHBIMU», «I'paduk
JUHEHHOrO ypaBHEHHs C JByMs IepeMeHHbIMU», «I'paduyeckoe perieHue JHMHEHHbIX
YpaBHEHUH U CUCTEM JIMHEMHBIX YpaBHEHUI», « CBONCTBA KBaPATUYHON (DYHKIIUN.

BricBoOOAMBIIMECST Yachl PEKOMEHJYETCS HCHOJb30BaTh: S JIydlled HpopaboTKu
HaubOosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «PelleHne CHUCTEM YypaBHEHMID,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmMu», «lIpumeHeHue cBOWCTB apu(METHUECKOro KBaJApaTHOIO
KOpHsS»; Ha IOBTOpPEHME, pElIeHHE 3ajady, I[peoOpa3oBaHME BBIPAKEHUM, a Takke Ha
3aKpeIJICHUE U3YYEHHOIO MaTepuasa.

Buabl  gesresbHocTn  oOyuarommxcess ¢ 3IIP, oOycioBieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH M O0ecleYMBAKIIHME OCMBICICHHOE OCBOCHHE
coJep;kaHuN o0pa3oBaHus N0 npeamMery «MaremMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOydwaromuxcs ¢ 3IIP ompenpensiercs ux 0coObIMH
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMU. [ToMumo mupoko ucnonbzyeMeix B OOIT OO0 o6mux amns
BCEX 00yYaroImuxcs BUAOB JIEATEIBHOCTH CeyeT YCHIINTh BUJbI AEATEIBHOCTU ClieHU(pUYHbIE
JUIsL JTaHHOM KaTeropuu JeTed, oOecneuuBarollMe OCMBICIEHHOE OCBOEHHE COJep:KaHus
00pa30BaHus 10 MPEIMETY: YCUIICHNE PEAMETHO-IIPAKTUYECKOH IeSITEeNbHOCTH ¢ aKTUBU3AIen
CEHCOPHBIX CHCTEM; 4YEepeJOBaHHE BUJOB JAESITEIbHOCTH, 3aJCUCTBYIOUIMX pa3InYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHajia C OIIOPO Ha aJlfOPUTM; «IIOIIArOBOCThY B U3yUYEHUU
MaTepuaia; UCII0JIb30BaHHUE JOTOJIHUTEIbHON BU3YyalIbHON OMOPHI (CXEMBbI, HIa0JIOHBI, ONIOPHBIE
TaOJIUIIBI); PEYEBOM OTUET O MPOLIECCe U pe3yJbTaTe JeATeNbHOCTH; BBIMOIHEHUE CHeMaIbHbIX
3aJaHul, 00ecIeYnBaIOIINX KOPPEKIUIO PETYISAINUN Y4eOHO-TI0O3HABATENbHON JEsATeNbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTaTa.

TemaTnueckas n TepMuHOIIOrH4eckas jgekcuka coorserctsyer OOIT OOO0.

Jnst obyuaronuxcst ¢ 3I1P cymiecTBeHHbIM SBISIOTCA MPUEMBI pabOThI € JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBoautcs cnenuanbHas paboTa MO BBEIEHUIO B aKTUBHBIN
cJIOBaph 00YYaIOMIMXCSI COOTBETCTBYIOLIEH TEPMHMHOJIOTUH. V3yyaemble TEPMHUHBI BBOJSATCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yallbHAs MOJJEPXKKA, AJITOPUTMBI PpabOTHI C
OIPEEIIEHUEM, OIIOPHBIE CXEMBI /ISl aKTyaJIM3allui TEPMUHOJIOTHH.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCBbI



esn u3yvenusi yueOHOro Kypca

Anrebpa sBiSeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHa OOECIIEYMBAET
W3Yy4Y€HUE IPYTuX JAMCLMIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK M T'YMaHHUTapHOIO LHUKIIOB, €€
OCBOCHHME HEOOXOIUMO sl MPOAOIDKEHHsST 00pa30BaHUs U B MOBCEIHEBHOMN KW3HU. Pa3Burue y
o0y4aromuxcs Hay4HbIX NpeACTaBICHUI 0 MIPOUCXOXKACHUH
U CYUIHOCTH anre0panveckux aOCTpakuuii, cmoco0e OTpaKeHHs MaTeMaTHYecKOW HayKon
SBJIGHUN U TPOLECCOB B MPUPOJE U OOIIeCTBE, PO MATEeMaTHUYECKOrO MOJICIHPOBAHUS B
HAYYHOM TIO3HAHUHU M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS H
KAayeCTB MBIIUICHHS, HEOOXOAMMBIX MJIs aJanTalld B COBPEMEHHOM LU(POBOM O0OIIECTBE.
N3yuenmne anreOpbl €CTECTBEHHBIM O0pa3oM oOO0ecleYrBaeT pa3BUTHE YMEHHS HaOI0JaTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWUCTBHS W BBIBOJIBI, (POPMYIHUPOBATH YTBEPHKICHHS.
OcBoenue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00YyYalOIIUXCsl: OHU
UCTIONB3YIOT JACAYKTUBHBIE M WMHIYKTUBHBIE DPACCYXKACHUS, 0OOOIICHHE W KOHKPETH3AIHIO,
abctparupoBanue u aHanoruto. OOydeHue anreOpe mpeanojaraeT 3HAUYUTEIbHBIA O00BEM
CaMOCTOSITENIbHON J1€ATENbHOCTH O0YyYalolUXCcs, MO3TOMY CaMOCTOSITEIbHOE pELICHHE 3a/1ay
€CTECTBEHHBIM 00Pa30M SIBIISIETCS pean3anueil 1e1TeIbHOCTHOrO MPUHITUIA 00yYEeHHUS.

B crpykrype mporpammbel yueOHOTO Kypca «Airedpa» OCHOBHOM IIKOJBI OCHOBHOE
MECTO 3aHHMAIOT  COJEPKATEJIbHO-METOAMYECKUE JIMHUM: «Yucia W BBIYHMCICHUS;
«AnreOpanydeckue BBIPAXKCHUD»; «YPaBHEHUSI U HEpPaBeHCTBa»; «DyHkuum». Kaxmas m3 sTux
COJIepKATEIbHO-METOANYECKUX JIMHUWA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYEHUs Kypca,
€CTECTBEHHbIM 00pa3oM NEpeIvieTasch U B3aUMOJEUCTBYS C APYTMMHU €ro JuHusMU. B xone
U3YYEHHUs Kypca 00ydaromuMcs IPUXOAUTCS TIOTUYECKH PACCyKIaTh, UCIIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIH fA3bIK. B CBsI3U ¢ 3TUM 1enecoo0pa3sHO BKIIOUUTH B IPOrpaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, MPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3elibl MaTeMaTHYECKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAaIOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
sa3pika. Takum 00pazoM, MOXKHO yTBEpXKIaTh, 4YTO COAEPKATEIBHOM U CTPYKTYpPHOMH
0COOEHHOCTBIO Kypca «Airedpa» sBISETCS €ro MHTETPUPOBAaHHBIN XapaKTep.

Copepxanne JnHHN «Yucaa W BBIYHMCICHUS» CIY’)KUT OCHOBOW ISl JAJIBHEWIIETO
U3Y4YEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroIIMXCS JIOTUYECKOTO MBIIIIECHUS,
(OpMHPOBAHUIO YMEHHS MOJb30BaThCs AJTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIMMBIX JJI MOBCEIHEBHOM KM3HM. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJE CBSI3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM
MPEJICTAaBICHUN O IEHCTBUTEILHOM YHCIIe. 3aBEpIIEHUE OCBOECHUS YMCIOBOM JIMHUUA OTHECEHO K
CTapIIeMy 3BeHy 0011ero o0pa3oBaHHUs.

Conepxkanne JAByX alreOpanyeckux JHMHUM — «ANreOpandeckue BBIPAKECHHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydaroUIMXCs
MaTeMaTUYeCKOro ammnapara, HEOOXOJMMOIo /s pEelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
NOpPEeIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. B OCHOBHOM mIKojJe y4eOHBI MaTepual
TpyNOUpPYEeTCsl BOKPYT palMOHANbHBIX BbIpaK€HUN. AnreOpa JIeMOHCTPUPYET 3HAuYEHUE
MaTE€MaTUKU KaK sA3bIKa Ul IOCTPOCHUS MATEMAaTUYECKUX MOJEIEH, OMUCaHUS IPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
uH(GOpPMATUKHU, W OBJAJIEHUE HaBbIKaMHU JEIyKTUBHBIX paccyxiaeHuil. IIpeoOpazoBanue
CHUMBOJBHBIX (OpPM BHOCHT CBOM crneuuduyeckuid BKJIAJ B pa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEN K MaTEeMAaTUYECKOMY TBOPYECTBY.

Conepxxanve  (YHKIMOHAJIBHO-TpAQUUECKOW JIMHUM  HAIEJICHO Ha  IOJIydYeHHUe
IIKOJTPHUKAMH 3HAHUH O PYHKIMAX KaK BOKHEUINEH MaTEMaTHYCCKON MOJIEIH JJIsl ONMCAHUS 1
UCCIIEIOBaHMs pa3HO-00pa3HBIX MPOLECCOB U SBJICHUN B NMpHpoJie U ob1ecTBe. M3yuenue storo
MaTepuaia CHocoOCTBYeT pAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS MCIONb30BaTh pPa3InyHbIE
BbIpa3UTENbHbIE CPEACTBA S3bIKA MAaTEMaTHKH — CIIOBECHbIE, CUMBOJIMYECKUE, rpaduyeckue,



BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

MecTto y4eOHOr0o Kypca B y4eOHOM IJIaHe

CormacHo ydeOHOMY IuUTaHy B 7-9 Kjaccax H3ydaercs Y4eOHBIM Kypc «AmrebOpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIUME OCHOBHBIE pazlienbl coiepxkaHus: «Yuciaa U BBIUHCICHUSD,
«AnreOpanyeckue BhIpaKEHUS», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.

VYueOHbIN TIIaH HAa HU3ydeHue anreOpbl B 7-9 kilaccax OTBOAUT HE MeHee 3 yueOHBIX
4acoB B HEJEINI0 B TEUEHHE Ka)KJOro rojia o0yueHus, BCETro 3a TpU rofa oOydeHHs] — HE MEHee
306 y4eOHBIX YacoB.

COIAEPXXAHUE YVYEBHOI'O KYPCA (I10 T'OJAM OBYUYEHUNA)

7 KIIACC

Yucna u eviuucnenun

PanuonaabHbBIE YHCIA

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXOa OT OAHON (HOpMBI 3amuicu ApoOeH K
apyroil. [loHATHE palMOHATILHOIO YKMCIIA, 3alKCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIME YHCIaMu. Perienue 3a1aq U3 peanbHO
MIPAKTUKHU Ha YaCTH, Ha APOOH.

CreneHnb ¢ HaTypaJbHBIM I10KAa3aTeJIeM: OIpeJleIeHue, NpeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE OTpe/IeTICHHUs, 3aICh OONBIINX YHCEIL.

[IpoueHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIE
3a/1ayu Ha IPOLIEHTHI, PELICHUE 33]1a4 U3 PeaIbHON MTPAKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3/I0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCE.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHasl MPOIOPLHOHAIBHOCTH.

Anzebpauueckue evipasriceHusn

IlepeMeHnHbIE, YNCIOBOE 3HAUEHHE BBIPAKEHHS C NEpeMEHHOM. J[omycTUMBble 3HAYECHMUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEX/1y BeIMYMHAMU B Buje (popMyiibl. Beruncnenus
1o popmyam.

[IpeoOpa3oBaHre OyKBEHHBIX BBIPR)KEHUH, TOXKJAECTBEHHO PaBHbIE BBIPAKEHUS, NpaBUiIa
npeoOpa3oBaHUsl CyMM U IPOU3BEJCHUH, MTPaBUIIa PACKPBITHUS CKOOOK M MPUBEAEHUS MOJTO00HBIX
CJIaraeMbiX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnowneHbl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. ClloKeHHe, BBIYMTAaHUE, YMHOKEHUE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOYKUTEIIH.

Ypasnenua

VYpaBHeHME, KOPEHb YpaBHEHUS, [TpaBUiia IpeoOpa30BaHUs YpaBHEHMsI, PABHOCUIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOro ypaBHEHMS,
pellleHue JIMHEHHBIX ypaBHeHMIl. CocTaBleHHME ypaBHEHHMH IO YCIIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ1au C TIOMOIIIbIO YPaBHEHHH.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux. Cucrema IByX JUHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHune cucteM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynkyuu

Koopaunata Touku Ha mnpsmoil. UYucioBble NMPOMEXYTKU. PaccTosHue Mexay IByMs




TOYKaMU KOOPJAUHATHOU MPSIMOIA.

[IpssmoyronbHast cucrema koopaunat, ocu OX m Oy. AOciucca M opauHaTa TOYKH Ha
KoopAuHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbBIX (Gopmyiamu. UTeHue rpadukoB
peaNbHBIX 3aBUCUMOCTEMN.

[Tonstne ¢ynkmmu. I'papux ¢dynkmmu. CoiictBa ¢GyHkimid. JluHeiiHas QyHKusa, €&
rpaduk. I'paduk dynkuun y = kx + b. Ipaguueckoe pewenue nunetinvlx ypagrnenuii u cucmem
JUHEUHBbLX YPABHEHULL.

8 KJIACC
Yucna u evtuucnenus
KBaapatHbiii kKopeHb U3 uucna. Ilonsamue 06 uppayuonaibHom yucie. ecamuunvle
NPUOGIUNICEHUA UPPAYUOHATLHBIX Yucen. CBOWCTBA apH(PMETUIECKUX KBAIPATHBIX KOPHEH U MX
IIPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUIN M BBIYUCIEHUAM. /JeticmeumenvHuvle
yucna.

CreneHs ¢ 11ebIM OKa3aTeseM 1 e€ cBoicTBa. CTaHAapTHAs 3alMCh YHCTIA.

Anzebpauueckue evipasriceHusn

KBagpatHblil TpéXuiieH; pa3iokeHne KBaApaTHOrO TPEXUICHA Ha MHOXKUTEIH.

Anrebpanyeckas aApoO6b. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CroxeHue,
BbIUMTAHUE, YMHOXKEHUE, JeJeHue anredpandeckux apoOeil. PanroHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

Ypasenenus u nepasencmea

KBanparnoe ypaBHeHue, Qopmyna KOpHEW KBagpaTHOTO ypaBHeHUs. Teopema Buema.
Pemienne ypaBHeHUWi, CBOIIMXCA K JMHEMHBIM W KBajpaTHbIM. Ilpocreiimme npoOHO-
palroHaIbHbIE YPABHEHMUS.

I'pagpuueckas unmepnpemayus ypasHeHuu ¢ 08yMs NEPEMEHHbIMU U CUCMEM TUHEUHbIX
ypasHenuti ¢ 08ymsa nepemennvimu. llpuMepsl pelleHHs CHUCTEM HEJIMHEWHBIX YpaBHEHUH C
JBYMsl IEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA M HX CBOWCTBAa. HepaBeHCTBO € OIHOM IIEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

Dyukyuu

[Tonsarue ¢pynxuu. O6GnacTb onpeneneHuss 1 MHOXKECTBO 3HaueHu ¢pyHkunuu. Criocoobl
3aaHus QyHKIUM.

I'papux ¢ynkumuu. Yrtenue cpoiicTB ¢yHkiuM nmo e€ rpaduky. IIpumepsl rpadukon
GyHKIUI, OTpa)karoUINX peaJbHble MPOLECCHI.

@DyHKIUY, ONMUCHIBAIOIINE MPSAMYI0 M OOpaTHYIO NMPOMOPLUOHANBHbBIE 3aBUCUMOCTH, UX
rpapuku. Oynkmuu y = x5, y = x5, y = Ve Y T e I'paghuuecroe pewenue ypaenenuil u

x

cucmem ypasHeHui.

9 KJIACC

Yucna u evluucnenus

HeiicTBUTEIbHBIE YHCJIA

PanmonansHble YnCIa, UppAYUOHATbHBIE YUCLA, KOHEeUHble U DeCKOHeYHble 0ecamuitble
opobu. Mmuooicecmeo OeticmeumenvHulX yucel, Oeucmeumenvhbvle 4Uciad KAk 0OecKOoHeuHbie
decamuunvle Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexncoy MHOHICeCmEoM
OelicmeumenbHulIX yucesl U KOOPOUHAMHOU NPAMOIL.

CpasHenue OelicmeumenvbHbiX yucen, apugmemuyeckue 0elicmeus ¢ OeticmaumenbHbIMu
YUCTAMU.

N3mepenus, npudIuzKeHUsl, OLEHKH



PazMepbl 0OBEKTOB OKpY’KAIOLIEr0 MHUpPA, UIMTEIBHOCTh IPOLECCOB B OKPY’KAIOIIEM
MUDE.

[TpubnnxéHHOE 3HAYCHME BEIMYUHBI, TOYHOCTb NpUONMKEHUA. OKpyIJIeHUE 4YHCEl.
IIpukuaka ¥ OLeHKa Pe3yJIbTaTOB BHIYUCIICHUM.

Ypaeénenus u nepasencmea

YpaBHeHud ¢ OHOH NTepeMeHHOMH

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuieHus ypasHeHuu mpemovel U Yemeeépmou cmenexer
PAazNodceHuem Ha MHOMCUMENU.

Pemenue 1poOGHO-paliiOHAIBHBIX YPABHEHUM.

Pemenue TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOIOM.

CucremMbl ypaBHeHH

VYpaBHeHHE ¢ ABYMSI MEPEMEHHBIMU U ero rpaduk. PemeHue cuctem ABYX JTHHEHHBIX
YPaBHEHHH € ABYMs IIEPEMEHHBIMU. PelleHne CuUCTeM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOPOHl creneHu. I'paguueckas nHTEpnpeTanus CUCTEMbl YpaBHEHHM ¢
JBYyMsl [IEPEMEHHBIMHU.

Pemrenune TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

HepagencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPAaBEHCTB C OJHOW IEpPEMEHHOW. PelleHue cucreM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpartHele HepaBeHCTBa. ['paduueckas MHTEepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

Dyukyuu

KBagpatuunas ¢yskuus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATHI BEPLIMHbI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduku GbyHKIH: y = kX, y = kx + b, y = X2,
y = JE Y = k U UX CBOWCTBA.

x

Yucnoevle nocnedosamenpHocmu

Onpenenenue u cnocodbl 3a1aHNS YUCJIOBBIX NOC/IE10BaTEIbLHOCTEH

[lonsTHE YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIEN0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyII0ii N-TO UIIeHa.

ApupmernvecKas ¥ reOMeTpHYeCKas NPOrPecCuH

Apudpmernueckas U reomeTrpuyeckas — mnporpeccud. @opmynbl  N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI NIEPBHIX N YJIEHOB.

H3zobpasicenue unenos apugmemuueckori u ceomempuyecKkol npocpeccuti mouKkamu Ha
KoopOuHammuou niockocmu. Jlunetinwiii u sxcnonenyuanvhvii pocm. CnodxcHvle npoyeHmeol.

KoHTposbHO-U3MepHTeIbHbIE MaTepUAJIbI

[IpoBeneHne OIEHKM JTOCTHKEHUM IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS y4eOHOIO
npeaMera MpoBOIUTCS B (opMe TEKYLIero M pyOeKHOro KOHTPOJS B BHUAE: KOHTPOJIbHBIE
paboThl, caMOCTOSITENIbHbIE pPA0OTHI, 3a4eThl, MaTeMaTUYECKUE JAUKTAHTHI, NPAKTHUECKUE
paboThl, TUCHMEHHBINA OTBET 110 MHAUBHUIYalbHBIM KapTOUKaM-33aHUsAM, TECTUPOBAHHUE.

Hna oOyuatomuxcs ¢ 3[IP Bo3MOXXHO u3MeHeHHE (QOPMYJIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», aJaNTalyio IpelaraeMoro oOydarolmeMycst TEeCTOBOro  (KOHTPOJBHO-
OIICHOYHOI'0) MaTepuaia: MCIOJb30BAaHUE YCTHBIX M MHUCbMEHHBIX WHCTPYKLHUH, YNpOIIEHUE
JUIMHHBIX CJIOKHBIX (POPMYJIMPOBOK MHCTPYKLUH, pelleHne ¢ Omopoil Ha anroput™, oOpasell,
MCIIOJIb30BaHUE CIPABOYHON MH(POpMAIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBAIMs K OOy4YyeHHMI0 MaTeMaTHKe U ILeJICHANpaBiICeHHOW I103HaBaTEIbHOU
JIeSATEeIbHOCTH;

MOBBIIICHUE YPOBHS CBOEM KOMIETEHTHOCTH 4YE€pe3 NPAKTUYECKYI JeATEIbHOCTD,
TPEOYIOIIYI0 MAaTEMaTUYECKUX 3HAHUM, B TOM YHCIIE YMEHUE YUUTHCA Y APYTHUX JIHOJICH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYyaluio, ObITh T'OTOBBIM JCHCTBOBAaTH B
OTCYTCTBHE rapaHTHH ycIiexa;

crocobHocTh oOyuatomuxcst ¢ 3[IP x oco3Hanuio cBOUX ACPHUIMTOB U TMPOSIBICHUE
CTPEMIICHHS K UX TPEOI0JICHHUIO;

CHOCOOHOCTH K CAaMOPa3BUTHIO, YMEHHUE CTABUTh JIOCTHKUMBIE 11ETIH;

YMEHHE pa3iuvarh y4eOHbIC CUTyallMd, B KOTOPBIX MOXHO JCWCTBOBATh
CaMOCTOSITENIbHO, U CUTYyallMH, TJe CIeAyeT BOCIOJIB30BaThCS CIIPAaBOUHOM MH(pOpMaLuen Uiu
JIPYTUMHU BCTIOMOTaTeIIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IOMyYEHHBIE B XOA€ OOy4YeHHUS 3HAHUA B aKTyalbHYIO
CUTyaIuio (P PelIeHUH KUTEHCKUX 3a/1a4, TPEOYIOITUX MAaTeMaTHYECKUX 3HAHUN);

CIIOCOOHOCTh ~ OPUEHTHUPOBAaThCA B  TpeOOBaHUSX W  MpaBWIAX  IPOBEICHUS
MIPOMEXKYTOYHOM U UTOTOBOW aTTECTALlMU;

OBJIaJIeHHEe OCHOBaMU (DMHAHCOBOM IPaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ognadenue ynugepcanbHbIMU y4eOHbIMU NOZHABGAMENbHBIMU 0EUCMBUAMU:

yCTaHaBJIMBaTh IMPUYMHHO-CICICTBEHHbIE CBA3M B XOJI€ YCBOEHHUS MaTEMaTH4YECKOIO
MaTepuania;

BBISIBJIATh 1€(DUIUT JAaHHBIX, HEOOXOAUMBIX JJISl PEIICHUs OCTABJICHHOM 3a/1a4H;

C MTOMOIIBIO YYUTENS BEIOMPATH CIIOCOO PEIIeHUsT MaTeMaTHYECKOH 3aauu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHHS);

MPUMEHTh U MPEoOPa30BbIBaTh 3HAKM U CHMBOJIBI B XOJE PEIICHHUS MaTeMaTHYeCKHX
3az1ay;

YCTaHABJIMBATh HCKOMOE U JaHHOE MPHU PEIICHUU MaTeMaTHYEeCKON 3a/1auu;

NOHMMaThb W  HUHTEPNPETUPOBATh HMHMOPMALMIO Ppa3IUYHBIX BHJIOB U  (opMm
IpeJICTaBICHHUS,

WITIOCTPUPOBATH pellaeMble 3a/1auu TpapuuecKUMH CXeMaMHu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UH(POPMALIHIO.

NOHMMaThb M HCHOJb30BAaTh MaTEeMAaTUYECKHE CpEACTBA HArJSAHOCTH (rpaduky,
Jarpammbl, TaOJIUIIbI, CXEMBI U Ap.) U1 WITIOCTPALlUU, HHTEPIPETALuU, apIyMEHTAI|H.

O¢nadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUEHBIMU 0CUCMEUAMU:

OpPraHMU30BbIBATh yUeOHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B IIPOLIECCE PELICHUS 3a4a4;

B3aMMO/JICIICTBOBATh U HaXOUTh OOIIHE CIIOCOOBI pabOThl; paboTaTh B IpyIIe: HAXOAUTh
olmiee pemieHue W paspemiaTb KOH(UIMKTBI Ha OCHOBE COIJIACOBAHMS MO3MIMH W ydéra
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

MIPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB NMPH HATUYMU PAa3HBIX TOYEK 3PEHUS U
pazpemaTh KOHGIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UIINN BCEX YUACTHHUKOB;

apryMEHTHPOBATh CBOI MO3MIMIO U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU NapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIIeHUs B COBMECTHON JeSTEIbHOCTH;

BBIMOJIHATE CBOIO 4acTh pabOThl, JOCTHraThb KaueCTBEHHOIO pe3yjbTara U
KOOPJMHHUPOBATh CBOU JACUCTBUS C APYTUMHU WIEHAMU KOMAaH/IbI;

OLIEHUBATh KaYeCTBO CBOETO BKJIaja B OOIIMNA POIYKT.



Osnadenue yHUGEPCATbHOIMU YUEOHBIMU PESYIAMUBHBIMU OCUCIBUAMU:

CTaBUTh II€TH, BBIOWpPATh H CO3JaBaTh AaNTOPUTMBI JJIS PEHICHHsS Y4eOHBIX
MaTeMaTU4YECKHUX MPo0IeM;

IJITAHUPOBaTh M OCYIIECTBJIATH JESITEIIbHOCTh, HAMNPABJICHHYI) Ha pEIICHUE 3a]a4
HCCJIEI0BATENIbCKOTO XapaKTepa.

dbopMynupoBaTh W yIEpKHUBAaTh  y4eOHYIO  3ajady, COCTaBlsATh IUIAH U
MMOCJICIOBATEILHOCTD JSHCTBUM;

OCYIIECTBIISTH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIMMbBIE KOPPEKTHBHI;

KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YUCOHOM MaTeMaTUUECKOM JIEATeIbHOCTH;

aJICKBATHO OIICHUBATh MPABHIBLHOCTH WU OIMIMOOYHOCThH BEHITIOJHEHHS Y4eOHOU 3amauu,
€€ 00BEKTHBHYIO TPYIHOCTh M COOCTBEHHBIC BOBMOYKHOCTH €€ peIIeCHU;

CliM4YaTh CHOCO0 MEHCTBUS M €ro pe3yibTaT C 3aJaHHBIM 3TaJOHOM C IEJbI0
0OHapyXEHUSI OTKJIOHCHUI W OTJIMYHUNA OT 3TaJIOHA.

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEHICHUH yIeOHOU 3a/1a4H;

MMOHUMATh TPHYMHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIli pe3yabTaT
JESTSIILHOCTH, ONPECIIATh MO3UTUBHBIC U3MCHCHUS W HAINIPABIICHUS, TPEOYIOIINE AalbHEHIIIeH
padoTHI;

peryaupoBaTh ClIOCO0 BBIPAKEHHUS SMOIUH.

NPEJIMETHBIE PE3YJIbTATbBI

PesynbraTtel ocBoeHMs y4yeOHOro mpenmera «Martemaruka (BKiIrouas —anreopy,
TEOMETPHUIO, BEPOSITHOCTb H CTAaTUCTHUKY)», pacupeleNieHHble TI0 TrogaM OOy4YeHHS,
GopMyTUpYyIOTCS MO0 NPUHOMIY J00aBICHHS HOBBIX pPE3YJBTAaTOB OT ToJa K TOAYy, YiKe
Ha3BaHHBIC B NPEABLAYIIMX TOJaX IMO3WIMH, KaK IPaBHJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTHIBAIOTCS  (PE3YJIbTAThl OYEPEAHOrO0 TOAa MO YMONYAHHIO BKIIOYAIOT PE3yJIbTaThl
IPEbIIYIINX JIET).

IJIAHUPYEMBIE IIPEJAMETHBIE PE3YJbTATBI OCBOEHUSI PABOYEH

IMPOT'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHMUS)

OcBoenune y4yebHOro Kypca «Ainredpa» Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHM
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YIbTATOB:

7 KUIIACC

Yucna u evluucnenun

BbImonHATE, coueTass ycTHbIE M NMUCbMEHHBbIE NPUEMBI, apu(MeTHUecKue IeHCTBUS C
palMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAKEHWH; MPUMEHSATh pazHOOOpa3Hble CIOCOOBI U
OpUEMBl  BBIYMCICHUS 3HAUYEHUM JIPOOHBIX BBIPAXKEHUH, COJEp)KAIMX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOU.

[lepexomuth OT OfHOW (QOpMBI 3amucH yucend K Apyroil (mpeoOpa3oBbIBaTh JIECSITUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO NpoOb). CpaBHUBATh U YIOPSI0UMBATH
panroHaJIbHBIE YUCIIA.

OKpyriTh 4ncia.

BBINONMHATE NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCICHUHN, OIICHKY 3HAU€HHH YHCIOBBIX
BBIPAKCHUIA.

BbIMONHATE AEHCTBUS CO CTEMEHSAMU C HaTypajJbHBIMU IIOKa3zaTessMU (C OMOpOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[TpuMeHATH NPU3HAKH ETUMOCTH, Pa3IoKeHUE Ha MHOXKUTEIN HATYPaJIbHbBIX YHCEIL.

Pemate mpocTeiinye npakTUKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYMH, TPONOPLUUOHATIBHOCTBIO BEIWYMH, TPOLEHTAMU; WHTEPIPETUPOBATh PE3YJbTAaThI



peuieHust 3afad ¢ y4y€TOM OIpPAHUYEHUH, CBS3aHHBIX CO CBOWMCTBAMHM pacCMaTpUBAEMBbIX
00BEKTOB.

Anzedbpauueckue sviparxcenus

OpueHTHpOBATECS B TMOHATHUAX M ONEPHPOBATH Ha 0a30BOM YPOBHE aireOpanydecKoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPOKEHHUH MPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

BoImonHATe npeoOpa3oBaHus LEIOro BBIPAXKEHHUs B MHOTOYJIEH NIPUBEIEHUEM 110100HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOYIEH M MHOIOWIEHAa Ha MHOTOYJIEH,
OpUMEHATh (OPMYJBI KBaJapaTra CyMMbl M KBaJpara pa3sHOCTH (C OMOpPOW Ha CIPABOYHYIO
nHpopManu).

OcCyIIecTBIATh Pa3iIoKEHUE MHOIOWIEHOB HAa MHOXXMTEIU C ITOMOIIBIO BBHIHECEHUS 3a
CKOOKM OOLIero MHOXKUTENsS, IPYNIUPOBKU CllaraéMblX, MPUMEHEHUs (OpMyJl COKPALIEHHOIO
YMHOEHHS (C OTIOPO Ha CTIPaBOYHYIO HH(POPMALIUIO).

[IpumeHnsTh npeoOpa3oBaHUS MHOTOWIEHOB JJISi PELICHMs] pPa3JIMYHbIX 3ajad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MTPAKTUKU.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJbHBIMU IOKa3aTENIMU 11 IpeoOpa3oBaHuUs
BBIPQXCHHH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAITHUIO).

Ypaenenus u nepasencmea

Pemrate nuHeElHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHSS IPAaBWIA Iepexona OT
UCXOJTHOTO YpaBHEHHs K paBHOCWIBHOMY eMy. llpoBepsiTh, sBIs€TCA JIM YHUCIO KOPHEM
YpaBHEHHUS.

Hwmets npencraBieHue o rpaMuecKux METOAax MpH PeIeHUH JUMHEHHBIX YPaBHEHUH U
UX CHUCTEM.

[TonGupars nmpumepsl nap 4Mcen, SBISIOLIMXCS PELICHWEM JIMHEHHOro ypaBHEHHs C
JByMsI [IEPEMEHHBIMHU.

Ctpoutb B KOOPAMHATHOW IJIOCKOCTH TIpaduK JMHEHHOIO YpaBHEHHsS C JBYMs
[IEPEMEHHBIMU; MOJIb3YSICh IPAPUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHHUSL.

Pemarp cuctemsl IByX JIMHEMHBIX YpaBHEHUH C JBYMs IIEPEMEHHBIMHM, B TOM YHCIIE
rpaduuecku (c onopoil Ha aNropuTM Y4eOHBIX JEHCTBUIN).

CoctaBiaTh (Iocjae COBMECTHOTO aHAIN3a) U PEelIaTh JIMHEHHOe ypaBHEHNE WIN CUCTEMY
JMHEHHBIX YpaBHEHHUH 0 YCIOBHIO 33Ja4l, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3a/1a4M MOTY4YECHHBIN pe3ysbTar.

Koopounamut u cpagpuxu. Oynxyuu

N300pakaTh Ha KOOPAMHATHOM TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4d, OTpEe3KH, WHTEpBaJlbl; 3aliChIBaTh YHCJIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku nuHeWHbIX QyHKIUi. CTpouTts rpadguk GpyHkmu y = KX + b.

OnuceiBaTh C MOMOUIbIO (PYHKIMHM W3BECTHBIE 3aBUCHMOCTH MEXJy BEIUYMHAMHU (I10
ITOPUTMY YUEOHBIX JIEHCTBMIA): CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTH;
MIPOU3BOUTENIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyecknii cocod MpeacTaBlICHUs] U aHaIN3a WHPOpPMAIUK;, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(QUKOB peaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KUIACC

Yucna u eviuucnenus

Hcnonp30BaTh HayaJlbHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHUCEN UL
CPaBHEHHMsI, OKPYIJIEHHS M BBIYMCIEHUHN; H300pa)kaTh AEUCTBUTENbHBIE UYHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.



[IpumensTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAaXOIUTh KBaJpaTHBIE
KOpPHM, HCHONb3Yysd TMpH  HEOOXOIUMOCTH  KalbKYJIATOP;  BBINOJHATH  MPOCTEHIINE
npeoOpa3oBaHus BRIPAXKEHUI, COIepKAIUX KBaApaTHbIE KOPHU, UCIIOB3YS CBOMCTBA KOPHEH.

Hcnonp3oBarh 3anucu OOJIBIIMX M MaJIbIX YHUCENl C IOMOIIBIO JECATUYHBIX JApoOed u
creneHei yucina 10.

Anzedpauueckue eviparxcenus

[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTejeM, BBIMOJHATh MPeoOpa3oBaHUS
BBIPQXEHUM, COJEp/KalMX CTENEHU C LEJIbIM I0Ka3aTeseM (C MCIOJb30BaHUEM CIIPAaBOYHOMN
uHpopmanun).

BbINOMHATE HECIIOKHBIE TOXKIECTBEHHBIE NPEOOPA30BAHUS PALlMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI IEHCTBUI HaJl MHOTOUJICHAMH U alre0panyecKuMu ApoOsSIMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUWICH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsS BBIPAKEHUN ISl pElICHHUS pPa3lIM4YHBIX 3a7ad M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOMU TPAKTUKU.

Ypaenenusn u nepasencmea

Pemarp nuHelHble, KBaJpaTHblE YpaBHEHHS (C HCIIOJIb30BAaHMEM CIIPAaBOYHOM
uH(pOpMallMK) U palMOHATIbHBIE YPABHEHUS, CBOISIINECS K HUM, CHCTEMbI IBYX YPaBHEHHI C
JIByMsI [IEPEMEHHBIMHU.

[IpoBoauTh mpoOCTENIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypaBHEHHE WIIH
CUCTEMa YpaBHEHHI pelIeHus, €ClIi UMEET, TO CKOJIBKO, U Tp.) C OMOPO Ha alNTrOPUTM yUeOHBIX
JICHCTBHM.

[lepexonuTh OT clOBeCHOW (GOPMYITHPOBKM 3aJauyu K €€ anredpanyeckoil Mojenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMUSI WJIM CHUCTEMbl YpaBHEHHWI, HMHTEpPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIyYEHHBIH pe3ybTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMUSI, OLICHKH; PEIIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOM MEPEeMEHHOM M HMX CHCTEMbI; JaBaThb TIpadUUYECKyI0 HWILTIOCTPAINIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

OnepupoBarb Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHbIE IMOHATHS M SA3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAu€HUs); ONMpeAessATh 3HAUeHUWE (YHKLIMU MO 3HAUYEHUIO apryMEHTa;
OTIpeeNsATh CBOMCTBA (DyHKIIMHU O €€ TpaduKy.

CrtpouTh TpaduKM dIeMEHTapHbIX (QYHKIMH Bupa , Y = X2, y = x5, y = Jz YT K

=
OMHUCHIBAaTh CBOMCTBAa 4YHUCIOBOM (QyHKIMKU 10 €€ rpaduky (Ipu HEOOXOIUMOCTH C
HaMpaBJIsIONIEH TOMOUIBIO).

9 KUIACC

Yucna u eviuucnenusn

CpaBHUBaTh U YIOPAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YU CIIA.

BhInonHATE apudmeTndyeckue 1eHCTBUS C PallMOHAIBHBIMU YHCIIaMH, COYETasl YCTHBIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEN C LEIbIMU IIOKA3aTeIIMU U KOPHEH; BBIYUCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh AEUCTBUTEIBbHBIE UMWCIA, BBIIOJHATH NPUKUIKY pPE3yJbTaTa BBIUMCIECHHH,
OIICHKY YMCJIOBBIX BBIPA)KECHUM.

Ypasnuenus u nepasencmea

Pemare snmHElHBIE W KBaJpaTHBIE YPaBHEHUS, YPABHEHMs, CBOJSIIMECS K HUM,
npocTeiime 1poOHO-pallMOHAIbHBIE YPAaBHEHUSL.

Pemrate mpocreiimme cucteMsl JBYX JIMHEWHBIX YPAaBHEHUH C ABYMS NEPEMEHHBIMH M
CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM (110 BU3YyaIbHON



orope).

Pemate mpocreiiline TEKCTOBBIE 3aJaud aireOpanyeckuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHUS YPaBHEHMS WJIM CUCTEMBI IBYX YPABHEHUH € ABYMs IEPEMEHHBIMHU.

[IpoBoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBICHUI (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
CUCTEMA YPAaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemate smMHeliHble HepaBeHCTBAa, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTb pELICHHE
HEPABEHCTB Ha YHMCJIOBOM IPSIMOM, 3alIMCBIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarp cucTreMpl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIKYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh pEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMO,
3alACHIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3ajau.

Dyukyuu

Pacrnio3naBath (h)yHKIIMM W3Y4EeHHBIX BUAOB. I10Ka3bIBaTh CXEMATUYECKH PACIIOIOKEHUE
Ha KOOPAMHATHOH MIOCKOCTH rpaduKoB GyHKIui Buaa: Y = KX, y =kx + b, ,y =ax? + bx +c,y =
X3,y = @ ¥ = k B 3aBHCHMOCTH OT 3Ha4eHUH K03((UIIMEHTOB; ONMCHIBATh CBOMCTBA (PYHKLIUH.

X

Crpoutb u n300paXkaTb CXeMaTHUECKU Tpa(UKH KBaJpaTUYHbIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3HaBaTh  KBajipaTH4yHy! (QYHKLIHIO 10 ¢opMmysie, NPUBOIUTH IMPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacnio3naBath apu(pMeTHUECKYI0 U T€OMETPUUECKYIO IIPOIPECCUH P Pa3HbIX cllocodax
3aJaHusl.

BEINONHATE BBIUMCIIEHUS C HCIOJB30BaHUEM (OpMysl N-ro 4ieHa apu(METHUECKOU U
IreOMETPUYECKOM Mporpeccuii, cymMmbl MHEepBbIX N wieHOB (C OHOpPOH Ha CHPaBOYHYIO
nH(popMaIuIo).

Pemarp 3anauu, cBs3aHHBIE C YHCIOBBIMU IIOCIEA0BATEIBHOCTAMHU, B TOM YHUCIIE 3a1a4U
U3 peaJibHOW JKM3HM (C  HCHOJBb30BAHHMEM  KAJIbKYyJATOpa, LHU(POBBIX  TEXHOJIOTHI)



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Hucna 1 BIYUCICHUS
11 BemonHaTe,  couetas  yCTHbIE M THCbMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMH YUCIaMU
Haxomuth ~ 3Ha4YeHWs]  YHUCIOBBIX  BBIPAXKECHHM,  MPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BBIYMCICHHUS 3HAYCHUN TPOOHBIX
BBIPXKEHUH, COIepKaIUX OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH
[lepexonuts OT omHON ((oOpMBI 3amuMcl 4YUCENl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITUUHYIO ApOOb)
14 CpaBHMBATh M YHOPSI0UMBATh pallMOHAIbHbIE YHCIIA
1.5 OxpyrnaTs unucna
BBINONHATE NPUKHUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OIEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nelCTBUSA €O
CTETIEHSIMH C HaTypalbHBIMU MOKa3aTeIIMU
17 [IpuMeHsATh NpPHU3HAKM JAEIMMOCTH, pa3jOkKEHHEe Ha MHOXUTENIN
' HATYPaJbHBIX YHCEI
Pemate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4yM,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh PE3yJbTaThl pPEUIeHUs 3aaad ¢
Y4ETOM OTpaHWUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PacCcMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
”1 Hcnonp3oBartek  anreOpanvyeckyr0 TEPMHUHOJOTMIO UM CHUMBOJHKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOSHHSI YIeOHOTO MaTepraa
’5 Haxomute 3HadyeHHsT OYKBEHHBIX BBIPQKEHUH TIPU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoeimonHATe mpeoOpa3oBaHMs IEJNOTO BBIPAKEHHUS B MHOTOWICH

23 IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK
BBINOMHATE YMHOXEHHE OJHOWICHA HA MHOTOYICH M MHOIOWIEHA Ha
2.4 MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMBI M KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3IoKEHUE MHOTOYJICHOB HA MHOXKHTEIIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIEro MHOXKHUTENS, TPYNIIUPOBKU CIIAaraeMbIX,
IpUMEHEHUsI (POPMYJT COKPALEHHOTO YMHOXKEHHUS
26 [IpumensaTh npeoOpa3oBaHKsl MHOTOYIEHOB JJIs PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MaTEeMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I10KA3aTEIAMU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHUS U HEpaBEHCTBA
Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSIS
3.1 IIpaBWIa MEpPEX0Aa OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUS
3.9 [IpumensTe rpaduveckue METOABI TPU  PEIICHUH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupath npuMepsl nap YUCe, ABISIIOIUXCS PELIEHUEM JTMHEHHOTI0
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaQUK JMHEHHOTO YPaBHEHUS C
3.4 JBYMsl T€PEMEHHBIMH; IOJIb3YSACh TI'padMKOM, NPUBOJUTH HPUMEPHI
pelleHns ypaBHEHUs
35 Pematp cucteMsl ABYX JTMHEMHBIX YPaBHEHUM C IBYMs IIE€PEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKu
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHU 110 yCIOBUIO 3a/1a4k, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ ITOJTYYEHHBIN pe3yJIbTar
4 Koopaunats! u rpaduku. OyHKIINN
N300paxkaTh Ha KOOpAWHATHOM NPSMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEPBAJbl, 3alHMCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha aNredpanvdeckoM si3bIKe
42 OTmedaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM

KOoOpAuHaTamM




Crpoutsb rpaduku muHeHHbIX GyHKIUNA. CTpouth rpaduk QyHKIUHN Y

4.3
= [x|
OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111eT0 00pa30BaHusI
pe3yJbTara
1 Yucna 1 BIYUCICHUS
Hcnonb3oBaTh  HayallbHblE  TMPEACTABICHUS O  MHOXECTBE
11 JNEHCTBUTENLHBIX YUCEIN JIJISi CPABHCHUS, OKPYTJICHUS W BBIYUCIICHUU,
' n300paXkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOMN
psIMON
[IpumeHsITh TOHATHE  apU(DMETHISCKOTO0  KBaJpaTHOTO  KOPHS,
12 HaxXxOJUTh KBaJpaTHblE KOPHHU, HCIONB3YsS IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHATE MPeoOpa3oBaHUs BBIPAKEHUHN, COICPKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3Ys CBOMCTBA KOPHEM
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Apo0eit u creneHel uncna 10
2 AnrebpandecKkue BhIPaKCHUS
[IpuMeHSITh TIOHATHE CTEICHH C IEJIBIM ITOKa3aTeJeM, BBITIOIHATH
2.1 MpeoOpa3oBaHus BBIPAKEHUH, COAEpXKAIIUX CTENEHU C IENbIM
ToKa3aTeaemM
BBIONMHATE  TOXISCTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX
2.2 BBIDA)KCHUII Ha OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHAMH U
anredpandecKuMu Ipo0sMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIH




2.4

3.1

3.2

[TpumensaTh mpeoOpa3zoBaHUsl BBIPAKEHUH I PEIIEHUS Pa3IUYHbIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHbIC YpaBHCHHUA KW pPaAlUOHAJIBHBIC
YpaBHCHHA, CBOAAIIHUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPpEMEHHBIMU

[IpoBoauTh mpocTeWlInEe HCCIEIOBAaHUS YpPAaBHEHUI U CHUCTEM
ypaBHEHHM, B TOM 4YHCIE C TPUMEHEHHEM TpapuuecKuX
Mpe/icTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YpaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[Tepexomuts OT clOBecHOH  (OpPMYIHpPOBKM 3agadud K €
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHUS WU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBUH C

KOHTEKCTOM 33J1a4¥ MOJyYEHHBIN pe3yIbTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA C OJJHOW NMEPEMEHHON U UX CHCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNsATh CBOWCTBA (PYHKLUHU

1o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX QYHKINNA BUJA:

y = k/x

k/x

, Y =X3, ¥y = X3, Yy = |X|, onHchIBaTh CBOMCTBA YMCIOBON (YHKIUU MO €€
rpaduky

9 KITIACC




Kon

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI

NpoBEPSIEMOro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Hucna 1 BIYUCICHUS
11 CpaBHuBaTh M yNOpSANOYMBATh PALMOHAIBHBIE W HMPPALMOHAJIbHbBIE
' qucia
Boimonsate apudmMernueckue AEHCTBUS C palMOHAJIBHBIMU YHCIaMH,
1.2 coueTasl yCTHbIE M IUCbMEHHBIE IIPUEMBI, BBIIOJIHATh BBIYMCIICHUS C
HppaLMOHAIILHBIMU YU CIIAMU
13 HaxonuTe 3HaueHus CTENEHEH C LENbIMU II0Ka3aTelsiMU U KOPHEH,
' BBIYHCIISTh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUM
14 OKpyrisTh NEHCTBUTENBHBIE YHCIIA, BBIIOJIHATH IPUKUIKY PE3yJIbTaTa
' BBIYMCIICHHM, OLIEHKY YUCIIOBBIX BBIPAKECHUN
2 YpaBHEHMSI U HEPABEHCTBA
’1 Pemarp  nuHeWHblE W KBaJpaTHbIE ypaBHEHUS, YpPaBHEHUS,
' CBOJISIIMECS K HUM, NTpocTeiiiue TpoOHO-paliiOHaIbHbIE YPABHEHUS
Pemate cucTeMsl IByX JIMHEWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJIHO YPABHEHUE HE SBIAETCS
JINHEWHBIM
Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMsS WM CHCTEMBI JIBYX YPAaBHEHMHU C ABYMs
[IEPEMEHHBIMU
IIpoBoguTh NpOCTEMIIME HCCIENOBAaHWS YPAaBHEHUH U CHUCTEM
24 YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
' Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBIMBaTh, UMEET JI YpaBHEHUE WU
CHCTEMa ypaBHEHUH pELlIeHUs], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB Ha YHCIOBOW MPSMOM, 3alKChIBATh
pelIeHre C OMOIIbIO CHMBOJIOB
Pemarp cucremMbl JHMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOIME KBAJpPAaTHOE HEPAaBEHCTBO, H300pa)xaTh pelleHue

CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

IIOMOIIBIO CMMBOJIOB




2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBate  (QyHKIMM ~ HM3y4eHHBIX  BUAOB.  lloka3wiBaTh
CXEMAaTHYECKH PACHOI0KEeHUE Ha KOOPANHATHON TNIOCKOCTH IpauKOB
¢bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumMocTu oT

3Ha4eHUH K03()(PUIIMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKLIUI

3.2

[Toka3piBaTh  CXEMAaTHYECKU PACIOJIOKCHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB QyHKIWA Buaa Y = VX, Y = [X| U ommchIBaTh

cBoicTBa (pyHKIUH

3.3

3.4

Crpouth u wm300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GYHKIMIA, ONMUCHIBATH CBOWCTBA KBAaAPAaTUYHBIX (QYHKIMHA IO HX
rpadukam

Pacnio3naBate KBagpaTuuHyro (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
npUMepbl KBAJPaTUYHBIX (DYHKIMH W3 peanlbHOW KHU3HHW, (U3HKH,

IreoOMCTpUHn

ApudmeTnueckas v TeOMETpPUUYECKasi IPOrPEecCUuu

4.1

Pacnio3naBath apupMeTHYECKyI0 U T€OMETPHUECKYIO MPOTPECCHH TIPU

Pa3HBIX Crlocobax 3aaaHus

4.2

BbINONHATE BBIYKMCIEHUS C HCIOJIB30BaHMEM (QOpMyJ N-TO wieHa
apu(MeTHyecKol U reoMeTpUUYecKOil MPOrpeccuii, CyMMbI MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCICAOBATCIIBHOCTAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPa, HUPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u BBIYUCIECHUSA
JpoOu OOBIKHOBEHHBIE U JECSATUYHbIE, MEPEX0]l OT OAHOH (OpMBI 3amnucu
11 npobeit xk apyroi. IloHsATHE palMOHANIBHOTO YHCIA, 3allCh, CPaBHEHUE,
YHOPSIIOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckne IeMCTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3angau us3
' peabHOM MPAaKTHUKU HA YaCTH, Ha Ipoou
13 Crenenp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOdpa3oBaHue
' BbIpa)KEHUI1 Ha OCHOBE OIpENIEIeHNUs, 3aUCh OOJIBLINX YUCEl
14 [TponieHTHI, 3aMUCh MPOIEHTOB B BHJE IpoOHM U IpoOHM B BUAE HPOICHTOB.
' Tpu ocHOBHBIE 33J]aul HAa IPOLIEHTHI, PELICHUE 33/1a4 U3 PeaIbHON MPaKTUKU
. [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pPAa3JIOKEHUE Ha  MHOXHTENIH
' HATYPaJbHBIX YHCENT
16 PeanpHpie  3aBUCHMMOCTH, B TOM 4YHCIe TpsMas ©  oOpaTHas
' IPONOPLHUOHATILHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
21 [TepemenHble, YMCIOBOE 3HAUEHHE BBIPAKEHUS C MepeMeHHOU. JlomycTimble
' 3HAYEHUs IEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUIE (OPMYIIHI.
' Brruucnenus mo popmynam
23 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPDAKEHHH, TOXISCTBEHHO  pPAaBHEIC
' BBIpa)KEHUS
2.4 CBoIiCTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeIeM
)t OpHounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. CioxeHue, BRIYMTaHUE,
' YMHO)XEHHE MHOTOYWICHOB
25 ®opMyITbl COKpPAEHHOTO YMHOXKEHUS: KBaIpaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOUWIEHOB Ha MHOXHUTEIH
3 YpaBHeHUS




YpaBHEeHUE, KOpPEHb YpaBHEHHWs, INpaBWia NpeoOpa3oBaHUs YpaBHEHHUS,

3 PaBHOCUJIBHOCTbh YPAaBHEHU
3.9 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PELICHUE JIMHEMHBIX YPAaBHEHUI
33 CocraBieHHe ypaBHEHUI 110 YCJIOBHIO 33/auyu. PelleHne TEKCTOBBIX 3a/1ay C
' MIOMOILBIO YPaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHHH C JAByMs IEpeMEHHbIMU. Perienue
3.5 CHCTEM YpaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKImun
4.1 Koopannara Touky Ha mpsamMoin
42 YuciioBble IpOMeXyTKU. PaccTosiHue Mexay AByMS TOYKAMHM KOOPAMHATHOU
' pAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
W [Tpumepsr TpadukoB, 3amaHHBIX (GopMmynaMu. UTeHune rpaduKoB pearbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CoiicTBa GyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pyHkum y = |x|
47 I'paduueckoe pemieHue JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALUOHAIIBHBIX YHCEN
CpoiicTBa apu(@MeTHUYECKUX KBaJIPATHBIX KOPHEM M HMX NIpPHUMEHEHUEe K
1.2 peoOpa30oBaHUIO YHUCIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JleficTBUTENbHbIE
yucna
1.3 Crenens C mebIM TIOKaszarenieM U e€ cBoiicTBa. CTaHmapTHAs 3alKCh YHUCIIa




Anrebpanyeckue BbIpaKeHUs

2.1 KBagparsslii TpEXUIIEH, pa3/IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 Crnosxenue, BBIMUTaHUE, YMHOKCHHE, JICTICHUE aNTreOpandecKux Ipooeit
2.4 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 YpaBHEeHUs U HEPABEHCTBA
31 KBanpatHoe ypaBuenue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHpETalsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH M CHCTEM
3.4 TUHEHHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [Ipumephl pelieHus: cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH
3.5 Perrenne TeKCTOBBIX 3a71a4 alNreOpanyecKuM CriocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 0/1HOM ITepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OAHOM NTEPEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIIUA
11 [lonstne ¢ynkuuu. OOIaCTh OMNpPENENEHHUSs UM MHOXKECTBO 3HAYEHUI
' ¢ysakuun. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ rpapuKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLUIUX PeaTbHbIE TPOLECCHI
14 @OyHKIUY, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPONOPIUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU Y =X?, Yy = X?
4.6 Oyukiuu y = [1X, Y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN

9 KJTIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYMCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIC TPOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCE, ICHCTBUTEIbHBIC YHCa KaK OECKOHEUHBIC
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEHCTBUTENIBHBIX YMCEl U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
quces
13 Apudmernueckre 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPYIKAIOILIEr0 MUPA,
14 JUIMTEIIEHOCTh TIPOIECCOB B OKpyXkaromeMm mupe. [Ipubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. Ilpukuaka u oneHka
pEe3yJIbTATOB BBIYMCIICHUN
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIUXCS K JINHEHHBIM
2.3 KBaznpatHoe ypaBHeHue. Pelienue ypaBHEHUM, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBagpatHoe ypaBHeHue. llpumepsl pelieHuss ypaBHEHHH TpeTbed U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHHI
2.7 VYpaBHEeHHE ¢ IByMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cuctem ByX TUHENHBIX YPABHEHHUN € ABYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a IpPyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmueckas uHTEpIpETALUs CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemienue TekcTOBBIX 3a7jau aNredOpandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nTMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA
216 ['paduueckass uHTEpHpeTalvs HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

MNEPEMEHHBIMU




OyHKIMU

KBangpatnunas ¢ynknust, e€ rpadpuk u cBoiictBa. [lapaboia, KOOpIMHATHI

3 BEPILUHBI Mapaboibl, OCb CAMMETPUHU NapaboJIbI

3.2 I'paduku pynkiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduxu pyukiuit y=K/X, y = X’ 1 uxX CBOHCTBa

3.4 I'paduiku GyHKIMI , 1 UX CBOWCTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

i1 Onpeznenenre u CocoObl 33JaHUSI YUCIOBBIX IOCIEIOBAaTEIbHOCTEH. 3a1aHne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyioii u popMyIioil N-ro uieHa

45 Apudmernueckass mporpeccus. Dopmynsl N-ro  uieHa apupMeTHUECKOn
' MPOTPECCUH, CyMMBI TIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. PopMmynasl N-r0  WIEHa T€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

4 N3o0paxeHne 4YIeHOB apuU(PMETHUECKON M TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT

45 CJ10KHbBI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCI0JIb30BaTh I'pa)uuecKoe MpeICTaBICHUE MHOXKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHAIBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANIBHBIE HEPaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: (GYHKUUA, Tpaduk QyHKIMH, HYIH
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEeHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ JKHN3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA MW CHUCTCMblI II0 YCJIIOBUIO 3aJda4H,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, MPSIMOYTOJBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3aJayd, B TOM YHCJIE U3 MOBCETHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
YroJd MEeXAYy MNpSIMbIMH, TMEPIECHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHAMM: JUIMHA, PAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIaJM Kpyra, oobema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wu3zo0paxarb IUIOCKHE (QUIYpbl W HUX KOMOMHAIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh TOHSATUSMHU: CTOJIOMKOBBIE U KPYTOBBIS
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM PEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIBITa, CIy4ailHOE COOBITHE, BEpPOSTHOCTH COOBITHS;
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBJICHWU, MOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METON Ui pelleHUus
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensie yucina. [Ipu3Haku qeMMoCTH HEbIX YUCEN

1o OOBIKHOBEHHBIE M JIeCATUYHBIE  JpOOM,  IPOLEHTHI, OECKOHEYHbIE
' MEPHOINIECKHE TPOOH

13 PanuonaneHple  yucna. Apu@MeTHYecKHe Olepalud C  PalUOHAIbHBIMU
- quciIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHUECKUE OINEepaluu ¢ JeHCTBUTENbHBIMU
- qUCIaMu

15 [TpubnnxKEHHBIE BBHIYMCIECHUS, NpPAaBUIA OKPYIJICHMs, NPUKHJIKA U OLIEHKa
- pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

99 Crenenbp ¢ uenbiM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJIeM.
- CBoiicTBa CTENEHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTENEHH. HevictBust ¢
' apupMeTHYECKUMU KOPHSIMH HaTypajJbHOU CTEIEHU
3 VYpaBHEHUs U HEpaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUHU

39 Llensie u ApoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIe10BATEIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. Dopmyna  CIOXKHBIX




MIPOLIEHTOB

S) DyHKIHU
OyHkUsa, cnocoObl  3amanms  GyHKiuu. ['paduk  PyHkmuu. OO6nacTh
olpesieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu @ynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. HanGomnbinee W HauMmeHbllee 3HaueHUE (YHKIMH Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpy’KHOCTb U KPYyT
7.5 H3mepeHue reoMeTpudeckix BeIMYUH
7.6 BekTops! Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOTI'O KYPCA «AJI'EBPA» (I1I0O 'OAAM OBYYEHMUS)

Tematuueckoe IIAHUPOBAHUEC U KOJIMYCCTBC 4dCOB, OTBOAMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0r0 KypcCa

«Aurebpa» ananTUPOBAHHON OCHOBHOI 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHus
0Oy4Jaronmxcs ¢ 3aIepAKKON ICUXHUUECKOTO pa3BUTHS, B IIEJIOM COBIAJIalOT C COOTBETCTBYIOLIUM pa3zesiioM pabdoyeit
porpamMmsbl y4eOHOTo Kypca «Aredpa» 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIIET0 00Opa3oBaHuUs

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3aesioB U TeM uudpoBLIe
Ne ni/m P Konrpoabuble IIpakTnyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Yucna v BeIYKCIIeHUs. PanmonaibHbIe bu6mmoreka [IOK
1 25 2
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AnrebpandecKkue BoIpaKeHUS 27 2 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 PaBHEHNA 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Koopmunarst u rpaguicu. dynkiym 24 2 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
S Tostopenne 1 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0



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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
. 2
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9 1
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpelHe i 0000ueHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 9 0



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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bubmuoreka [IOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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IHOYPOYHOE IIVTAHUPOBAHME 7 KJIACC

Ne Tema ypoka Kownrp.
n/n pao.
I'nasal
Yucia, BbIpaskeHH s, TOK1eCTBA, yPABHEHUS
PannonanbHble yncna
HucnoBble BEIpaXKEHUS
3 UYucnossle BepakeHUs. HaxoxneHne 3Ha4eHUN YMCIIOBBIX BBIPAXKECHUN
4 Uucnosele BeipaxeHus. Pemenne 3amau
5 Bripaxkenus ¢ nepemeHHbIMH. BXoHas koHTposibHas pabota Nel 1
6 Bripaxenus ¢ nepemeHHsIMu. Pemenne 3aga4q
7 CpaBHeHME 3HaYEHUI BbIPAKEHUN
3 CpaBHeHUE 3HAUCHUI BhIpaXeHUI. UTeHHe U 3alTUCh PE3yJIbTaTOB CPAaBHEHUS
9 CBoMCTBa JEUCTBUH HaJ YHCIAMH.
10 | CgoiicTBa neiicTBuii Hax uncinamu. Pemenne 3agay
11 | ToxnecrBa. ToxmaecTBeHHBIE Pe0OPA30BAHUS BHIPAKCHHIA
12 ToxnectBa. ToxknecTBeHHbIE TpeoOpa3oBaHus BeIpakeHUH. Perenue 3a1aq
13 Uucna, BeIpaKeHUs, TOXKAECTBA, ypaBHeHUs1 CaMocTosTenbHas paboTa
14 | YpaBHEHHS U €70 KOPHHU
15 | JIuneliHoe ypaBHEHHE C OJJHOU MEPEMEHHOMN
16 JIuneliHbple ypaBHEHHUSI C OJHOM MEPEMEHHON U ypaBHEHUS, CBOASIINECS K HUM
17 Pemenue 3aga4 ¢ moMOIIbIO ypaBHEHUI
18 | PemeHne TEKCTOBBIX 3a/1a4 C TIOMOIIBIO YPaBHEHUH
19 Pemenue npakTuKo-OpMEHTUPOBAHHBIX 3a/1a4 C TOMOUIbIOYpaBHEHUN
20 | ®opmysl
21 KonTponbnas padota Ne 2 o teme: «Hucna, BEIpaeHHs, TOXKISCTBA,ypPaBHEHUS 1
I'naBa 2 @yHkumnu
22 | UnucnoBble TPOMEKYTKH
23 | YUro takoe QpyHKIUSA
24 | BeramcieHue 3Ha4eHUH QYHKITUH 110 (opMyIIe
o5 Brruncnenue 3naueHuii GpyHKIun mo popmyiie. Pemenue 3agau
26 | I'paduk dyHKIUHA
27 | Ilpsmast mponopIHOHATBHOCTS U €€ rpaduk
28 [IpsiMast mpomopLUHOHATBHOCTD U e€ rpaduk. Utenue rpadukoB peanbHO
3aBUCHUMOCTHU
29 | Jluneiinas ¢pyHkuus u e€ rpagux
30 JIuneitnas pynkuus u e€ rpaguk. Iloctpoenue rpaduka muHeHHON GyHKIMA
31 | Jluneiinas ¢pyukuus u eé rpaduk.I'paduk dyaximn y=|X|




3ananue GyHKIMU HEeCKOJIbKUMH (hopmynamu. Peanbubie 3aBucumoctu. [psimas u

32 oOparHas MPONOPIHUOHAIEHOCTh

33 | Kontponbaas padota Ne3 mo Teme: « DyHKITUI
I'naBa3 CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM

34 | OmpeneneHue CTENEHH ¢ HATypalbHBIM MIOKa3aTelIeM

35 | YMHOXEHUE U JIeTICHUE CTeTICHEH

36 YMHO)eHue u nenenue creneneil. [IpeodpasoBanue BbipakeHUIN

37 | Bo3BeneHue B CTETICHb MPOU3BEACHUS U CTCTICHH

38 Bo3sBenenue B cTeneHp npousBeeHus u crenenu. [IpeoOpasoBanue
BBIPAKCHUI

39 OJHOYJIEH U €ro CTaHJAapTHBIN BU]T

40 VYMHOXEHHE OJHOYJICHOB.

41 | Bo3BeaeHue OJTHOWICHA B CTEIICHb

42 | dyskuus Y=x° u eé rpaduk

43 | dynxmun y=x3 u eé rpadux

44 KonTponbnas padora Ne 4 o reme: «CreneHb ¢ HaTypajJbHbIM
MOKa3aTeIeM«
I'naBa 4 MHoOro4wieHbl

45 | MHOrouJIeH U €ro CTaHAapTHBINA BUJ

46 | CrnoxeHHe U BRIUMTAaHHE MHOTOYJIEHOB

47 | CnoxxeHHe U BbIUMTaHNE MHOTOWIEHOB. Penienue ypaBHeHUit

48 | CrnoxeHHe U BhIUMTaHHE MHOTOWIIEHOB. Pemenue 3agau

49 | YMHOXEHHE OJTHOYICHA Ha MHOTOUJICH

50 | YMHOXeHue 0JJHOUIeHa HA MHOTOWIeH. Perenne ypaBHeHUH

51 | YMHOXeHHe oHOUIeHa HA MHOTOWIeH. Pemenue 3anau

52 | BoiHeceHHe 0011ero MHOKHUTENS 32 CKOOKH

53 Brinecenne o011ero MHOKUTENS 3a CKOOKU. Perienne ypaBHeHUH

54 | BeiHeceHue o01ero MHOXUTENS 3a CKOOKH. Perienne 3aqa4q

55 | CamoctosTenpHas padora 1o Teme:«MHOTOUIECHBDY

56 | YMHOXEHUEMHOTOUJICHAaHAMHOT O1JIEH

57 YMHOXEHNE MHOTOWIEHAa Ha MHOTOwIeH. Pemenne ypaBHeHn

58 VYMHOXKEHIe MHOTOYJIEHa Ha MHOTOWIeH. Pemenne 3amaq

59 Pa3no)xeHre MHOTOUJIEeHA Ha MHOKUTEH CIIOCOOOM IPYyIIHUPOBKU

50 Pa3noxxeHre MHOrOUJIeHa Ha MHOKUTENH CIIOCOOOM IpynnUpoBKU. Perienue
ypaBHEHUH

61 Pa3noxxeHre MHOroOUJIeHa Ha MHOKUTENH CITIOCOOOM TpynnupoBKU. Perienue
3a1a4

62 | KonTpoasHas padora NeS5 mo teme: « MHOTOWICHBI




I'naBaS ®opmyabICOKPALLIEHHOT 0YMHOKEHH

Bo3Benenue B kBaapat U B KyO CyMMBI 1 pa3HOCTH JIBYX BBIpa)KEHHI

63

64 Bo3BeneHue B kBajpar 1 B KyO CyMMbI U Pa3HOCTH ABYX BBIpRKCHUN. 3a/1auM Ha
JI0Ka3aTeNNbCTBA

65 Bo3sBenenue B kBajpar U B KyO CyMMbI U pa3HOCTH JIBYX BBIPaKEHUH.
[IpeobOpaszoBanue BhIpaKeHUN

66 PaznoxeHne Ha MHOKUTEHN ¢ TOMOIIBIO ()OPMYJI KBaJipaTa CyMMBI U KBaIpaTa
pa3HOCTH

67 PaznoxeHne Ha MHOKUTEIH ¢ IOMOIIBIO (POPMYJT KBaJIpaTta CyMMBI U KBaIpaTa
pasnoctu. [IpeoGpa3oBanue BbpakeHUI

68 | YMHOXEHHE Pa3HOCTH ABYX BBIPQKCHUN HA UX CYyMMY

69 YMHOKEHHE pa3HOCTH JIBYX BbhIpaKeHUH Ha ux cymMmy. [IpeoOpa3oBanue
BBIPA)KCHUI

70 | PaznokeHue pa3HOCTH KBAaIpaTOB HA MHOXKHUTEIH

71 | PasznmokeHre HA MHOXHUTEIU CYMMBI H Pa3HOCTH KyOOB

7 Paznoxenne Ha MHOKUTEIN CyMMBI U Pa3HOCTH KyOoB. [IpeoOpa3zoBanueB
bIpaXKEHU I

73 Kontponbnas padota Ne6 o teme: «DPopMysibl COKpaIIEHHOTO
YMHOKEHUS

74 | IIpeoOpa3zoBaHMeE LIEIOTO BBHIPAXKEHUS B MHOTOUJIEH

75 IIpeoOpa3oBanue 11€70T0 BhIpaKE€HHsI B MHOTOwWIeH. Penienne ypaBHeHUH

76 [IpeoOpa3oBanue 1eN0r0 BIpaXKEHHsI B MHOTOWIEH. 3aJjaui Ha I€TUMOCTh

77 [IpumeHeHue pa3nMuHbIX CIOCOOOB AJIs PA3JI0KEHHSI HA MHOKUTEIH

78 [TpumeHeHHnepa3InIHBIXCIIOCO0OB IIsIpasIoxKeHussHaMHOxHuTeu. [ IpeobpasoBanue
BBIpAKCHU I

79 [IpumeHneHue pa3MuHbIX CIOCOOOB AJIs pa3IoKEeHHs] HA MHOXKUTEH. Pemenue
3a1a4

80 Konrtponsnas padora Ne 7 o teme: «IIpeoOpazoBaHue LEeNbIX BRIPaKEHUID)
I'maBa6 CucreMblUIMHEHHBIXYPaBHEHHUI

81 | JluneiiHoe ypaBHEHHE C IByMsI IEPEMEHHBIMHU

82 | I'paduk nMHEHHOTO YpaBHEHUS C IBYMs NIEPEMEHHBIMU

83 I'paduk muHEHHOTO YypaBHEHUS C IBYMsI IEpeMEeHHBIMU. Perenue 3amxaq

a4 CucTeMbl TMHEUHBIX YPAaBHEHUI C ABYMS MEPEMEHHBIMU

85 CucTeMbl TMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U MX pelIeHUe rpauuecKumM

crocoooM




86

Cnoco0 moacTaHOBKHA

Crnioco6 noacraHoBkH. PemeHue cucteM JIMHEHHBIX YPaBHEHUH C IByMS

87
MIePEeMEHHBIMU
Crnioco6 noactaHoBkH. PelieHre TeKCTOBBIX 3a1a4
88
Crnioco0 croxxeHus
89
90 Crnioco6 croxxkeHus. PerieHue cucTeM JIMHEHHBIX YPAaBHEHHM C IBYMsI IIEPEMEHHBIMU
91 | Cnoco0 crnoxxenus. Pemenue TeKCTOBBIX 3a7a4
92 | Pemenue 3a7a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUI
93 | Cnocob cnoxenus. Pemenue cucteM ypaBHeHUH
94 | Cnoco0 ciokeHus U ero IpUMEHEHHUE B pelIeHHe 3a/1a4
95 KonTponbnas padota Ne 8 no teme: «CrucTeMbl TMHEHHBIX YPABHEHUI»
IToBTOpPEHHE
[ToBTOpEHNE OCHOBHBIX MOHATUIM U METOJOB Kypca / Kjacca,
96 | 00oOmieHue 3HaHMI 10 TeMe 1o TeMe: «CTerneHb ¢ HaTypalbHBIM
MOKa3aTeIeM»
97 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METOIOBKYpca 7 Kiacca, 0000IeHIe 3HAaHH 110
TeMme « MHOTO4YwIeHB»
[ToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB Kypca 7 Kiiacca, 0000IIeHne 3HaHUH 1Mo
98 | reme «IIpeoOpa3oBaHue LENBIX BEIPAKEHUI
99 [ToBTOpEHNE OCHOBHBIX MOHITHI M METOJIOB Kypca / Kilacca, 00001IeHre 3HaHUH 110
Teme «DyHKIun»
100 | UToroBast KOHTpOJBHas padora Ne9
[ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METO/IOB Kypca 7 Kiiacca,
101 | o6obuieHue 3HaHui o Teme «CUCTeMBbl IMHEHHBIX YPaBHEHUID)
102 [ToBTOpEHNE OCHOBHBIX MOHSATHI M METO/IOB Kypca 7 Kiiacca,

O0001IeHNE 3HAHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4gaca, u3 HUX ypOKOB,0TBE/ICHHBIX Ha

KOHTPOJIbHBIE paboThl — He 6osee 10




8 KJIACC

Ne Temaypoka KonunuectBo
n/n KOHTP.
pador
I'naBa 1PanmonasbHbIE IpPOOH
1. | PaunonanbHbBIE BRIpAXKECHUS
2. | OCHOBHOE CBOKCTBO JpOOH.
3. Cokpaienueapooei.
4. | CnoxeHue U BIYMTaHUE JPOOEH C OMHAKOBHIMU3HAMEHATEIAMH
S. | CnokeHue U BBIYUTAHKUE APOOEH ¢ OJMHAKOBBIMU 3HAMEHATEIAMHU.
[IpeoOpa3oBanue BIpaKeHUN
6. | Cnoxenue u BbrauTaHue Apo0OEii ¢ pasHBIMU3HAMEHATEISIME
7. | CnoxeHue U BbIUMTaHUE ApOOEH ¢ pa3HBIMU3HAMEHATEISIMH.
[IpeobpazoBaHneBbIpAKEHUIMA
8. | CiokeHue U BHIMUTAHKUE APOOEii ¢ pa3sHBIMU 3HAMEHATEIAMM.
JloKa3aTeabCTBOTOXKIECTB
9. | Cnoxenue u BeIYUTaHKUE APOOEii ¢ pa3sHBIMH 3HAMEHATEIISAMHU.
Pewenne 3anau
10. | Bxognast koHTposbHast pabota Nel 1
11. YMHOXKeHue apooeit.
12. BosBenenue npobeii B cTeneHb
13. Henenue npobeit
14. | lenenue npo6Geil. YnpoleHue BbIpaxkeHu i
15. | IlpeoOpa3zoBaHue paluOHAIBHBIX BbIPAXKEHHM
16. | IpeoGpasoBanue paMOHATLHBIX BEIPAKEHHH. JI0Ka3aTeNbCTBO
TOXKIECTB
17. | dynximsay=k/xueérpadux
18. Kontponbnast pabotaNe2mo teme«ParimoHanbHbIEPOOHY 1
I'nmasa 2 KBagpaTHble KOpHU
19. JleficTBUTENTLHBICYHCIIA
20. | KBagparHbelekopHU
21. | ApudmeTrnueckuikBaapaTHHIHKOPEHb
22. | YpaBHenuex’ =a
23. | YpaBHenuex?=a.BruucneHne3HaueHUHBBIPAKEHHS
24. | HaxoxIeHUENPUOIMKEHHBIX3HAYEHNH KBAIPATHOTO KOPHSI
25.

DOyHKIUA y:\/ X




26.

KBanpaTHeIHKOPEHBU3PON3BEACHUUAPOOH

217. KBaapaTHBIHKOpEHBU3CTETICHU

28. | CamocrostenbHast pabota o Teme «KBaapaTrHbie KOpHI»

29. BrIHeCEeHMEMHOKUTEIA3a3HAKKOPHS

30. | BHeceHMEeMHOXKUTEINATIOI3HAKKOPHS

31. | IIpeoGpa3soBaHUEBBIPAKEHUN,COIEPKAMXKBAIPATHHIEKOPHH

32. | IIpeoGpa3oBaHUEBBIPAKEHHHN,CONEPIKAIMXKBAIPATHBIEKOPHH. BoipaxkeHue
NEPEMEHHBIX U3 TE€OMETPUUYECKUX(POPMYIT

33. | IlpeoGpa3oBaHue BBIPAKEHHUH, CONEPIKAIINX
KBaJJpaTHbIEKOPHU.BrIparkeHuenepeMeHHbIXU3pU3nuecKUXpopmy

34. KonTpoasnaspaboraNe3 o reme «KBagpaTHeie KOpHI»
I'naBa3
YpaBHeHHs] M CUCTeMbl YPaBHEHUI

35. | HemomubiekBagpaTHRICYpaBHEHUS

36. | Hemomubie kBagpaTHbIe ypaBHEHMs. Perienue 3amau

37. | ®opmyna KOpHEH KBaJpaTHOIO YpaBHEHUS

38. dopMmyia KOpHEW KBaIpaTHOTO YpaBHEHHUs. Pelienne ypaBHeHUH ¢
HOMOILBIO (POPMYJIBI

39. | Pemennesanau

40. | Pemenuesa1aucroMOIbIOKBaIPATHRIXYPAaBHEHU I

41. | TeopemaBuera.Hax0xX1eHHEKOPHENKBAAPATHOTOYPABHEHUATIOA00POM

42. | TeopemaBuera

43. | KBagpaTHBINTPEXUIEHUETOKOPHH

44, KBagparsasiitpéxunennerokopsau. Pemennesanaya

45. | Pa3noxeHHueKBaApaTHOTOTPEXWICHAHAMHOKUTEN

46. | Pa3noxeHHEKBaApaTHOTOTPEXUICHAHAMHOXKHUTEIH.
KBanpaTHblii TpexusieH ¢ HEOTPHUIIATEIbHBIMINCKPUMUHAHTOM

47. | PasnoxeHue KBaIpaTHOrO TPEXUIECHA HA MHOKHUTENN. Peennesanay

48. | KontponbHas pabora Ne4 1o TeMe «YpaBHEHHS U CUCTEMBI yPABHEHUID)

49. | Pemenue qpoOHBIX pallMOHAILHBIX YPaBHEHUI

50. Pemennie tpoOHBIX paliMOHATIBHBIX YPaBHEHHM

Sl. | PenrennenpoOHBIXpAMOHATBHBIXYPABHEHHH,CBOISIIUX CAK
JMHENHBIMUKBAPATHBIM

52. Pemennesamau

53. PemennerexkcToBbIX3a0a4

54. PemenuneanreOpanieckux TEKCTOBBIX 3a/1a4




55. | YpaBHeHuecAByMsIIepEMEHHBIMUUETOTpapuK

56. YpaBHEHHECIBYMSITIEpEMEHHBIMHHETOTpa K

S7. | MccrenoBaHUECHCTEM IBY XIMHEWHBIXY DABHEHUHCIBY MATIEPEMEHHBIMH

28. HccenenoBanuecucreM 1By XIIMHEMHBIXYPaBHEHUICABY M IIEpEMEHHBIMU. Periennesa
Jad

59. | I'padmueckuiicnocoOpeneHUACUCTEMYpPaBHEHHHA

60. I'padpuaeckuiiciocoOpereHusicucreMypaBHeHui. Pemennesamnay

61. AnreOpanyecKuiiciocoOpeneHUICUCTEMYPaBHCHH I

62. | AnreGpanueckuii cocod peleHus CHCTEM YPaBHEHUI. METOOICTAHOBKHH
CJIO’KEHUS

63. AnreOpanyeckuii criocod perieHus CUCTEM ypaBHeHMH. Pemmenne3anaya

64. | Pemenunesamau

65. | PemenueTekcToBBIX3a0a4

66. | PemienuesanadcnoMoIblOCHCTEMYypPaBHEHUN

67. | KourponbHas paboTta Ne5 110 TeMe « YpaBHEHHS M CHCTEMBI ypPaBHEHHID»
I'naBa 4 HepaBeHcTBa

68. | UncnoBeieHEpaBEHCTBA

69. | CBolicTBa YMCIIOBBIX HEPABEHCTB

70. | CnoxxeHHe U YMHOKEHHE YHCIIOBBIX HEPABEHCTB

71. | CnoxeHnenyMHOKEHUEYNCIOBLIXHEPABEHCTB. Pelnenne 3a1au

72. | IlepeceueHnenoObeJMHEHUEMHOKECTB

73. | UncnoBbie IPOMEKYTKH

74. | PereHue HepaBeHCTB C OJHOM NepeMeHHON

75. Pelienne HEPaBEHCTB ¢ OJHON NepeMEHHOM. Pelennesanay

76. PemenunecncreMHepaBeHCTBCOTHOMTIEPEMEHHOM

7. PemenuecucreMuepaBeHCTBCOIHOWNIEPEMEHHOM. Pemenuesanau

78. | KonTpompHas padota Ne6 mo reme«HepaBeHcTBaY
I'nmaBa S ®ynkums

79. DOyHKIUA

80. | OGnacTporpeneIeHUITMMHOXKECTBO3HAYCHUH (PYHKITIH

81. | CoiicTBadyHKIUU

82. | Cmoiictea (pynkumu. Onucanue CBOMCTB (QYHKIUK
HAOCHOBEeerpagpuECKOroNnpeICTaBICHHU

83. CroiictBadynknun. MixotoOpaxenuenarpaduke




84.

CpoiicTBannHeHHOW D YHKIIMN

85. | CaoiicTBamuueiinoi(pynknmu. CXxeMaTHIECKOEN300PaKeHUECBOMCTB
Harpaduke

86. | CoiicrBadyukumity=k/x

87. | Caoiictea Qpynkuuii y =k/x. CxeMaTHuecKoe H300paKeHUECBONCTBHATPa(HKE

88. CaoiicrBadynkiuity=k/x.Perennesamnay

89. Coiictadynximity=/x

90. CaoiicTBadynkimity=+/x.Pemennesanau

91. KonTtponsHaspaboraNe7moteme« DyHKITUS
I'naBa 6 CreneHbcueIbIMIIOKA3aTeIEM

92. | Onpenenenue CTeNeHH ¢ NEIBIM OTPULATENBHBIMIIOKA3aTENIEM

93. | CBolicTBacTeNEHHUCUEIBIMIIOKA3aTEIEM

94. | CoiicTBa cTenenu ¢ 1enbIM okazaresieM. [IpeoOpa3oBanue BbIPaKEHHI

95. | [lonsTHe CTaHAAPTHOTO BHUJIA YMCIIA

96. Pewmenue 3amay ¢ OOIBIIMMHA U MAIBIMU
yriciamMi. Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUAPA

97. Pemenne 3ama4 ¢ 60ABIMIMMHI U MaJIBIMA YUCJIAMHA

98. KonrtponbHas pabora Ne 8 mo Teme «CTeneHs ¢ 1eJbIM oKa3aTeaeM»
IloBTOpPEHME

99. | [ToBTOPEHHEOCHOBHBIXTIOHATHHHMETOIOBKYPCOB7H8KIIACCOB.

100 | Utorosas konTposbHas paGora Ne9

10i [ToBTOpPEeHNEOCHOBHBIXTTOHATUHHUMETOTI0BKYPCOB7UEKIIACCOB.

10é [ToBTOpEHNEOCHOBHBIXITOHATUIHHMETOIOBKYPCOB7H8KIACCOB,000011IEHIEN

CUCTeMaTHU3alUsI3HaHU N

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 gaca, u3 HEX
YPOKOB,OTBEJICHHBIX Ha KOHTPOJIbHBIE paboThI — He Oosee 10




9 KJIACC

Nerm | Temaypoxka KomnuectBo
/m KOHT.paboT
I'maBal
Yucia 1 BbruncjaeHus. /eiicTBuTebHbIC YK CIA
1. | PaunonanbHbIE YnCIia, UPPAMOHAIBHBIEC YHCIIa, KOHEUHbIE M OECKOHEUHbIE
JeCATUYHbIE JpoOu
2. | MHOXECTBO NEHCTBUTENBHBIX YMCEN; ICHCTBUTENBHBIE YMCIIA KaK
OCCKOHEUYHBIC JCCSITHUYHBICIPOON
3. | B3aMMHOOIHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM JIEHCTBUTEIBHBIX
YHCeNl U MHOKECTBOM TOUYEK KOOPIAMHATHOM MpsiIMOi
4. | CpaBHeHME NEHCTBUTENBHBIX YKMCEN, apUPMETHYECKHE NEUCTBHUS C
JeCTBUTENLHBIMU YHCIaMHU
S. | IIpubnmxEHHOE 3HAYEHUE BEINYMHBI, TOYHOCTH PHUOJIMKEHHS
6. | Oxpyrnenue uncen.Bxoanas koutpoiabHas padora Nel 1
7. | Okpyrienue uucern. Pelenue NpakTUKO-OpMEHTUPOBAHHBIX 33124
8. | Ilpukuaka u OIIEHKA Pe3yIbTaTOB BEIYMCICHUI
9. | IIpuknika 1 OLEHKa pe3yJbTaTOB BEIYMCICHUN. Pelienne npakTuko-
OpPUEHTHPOBAHHBIX 33]a4
I'naBa 2 ®ynkuun
10.
CaolicTBa YETHOCTH U HEUETHOCTU (PyHKIIMIH
11. CaolicTBa 4€THOCTH U HEeUE€THOCTH (PyHKUMHU. Pemenue 3amau
12.
['paduku 1 cBOICTBa HEKOTOPHIX BUAOB (PyHKIINH
13.
DyHKLUS Y=aX2,e€rpa@ MKUCBONCTBA
14. | ITapabGona, KOOpJAUHATHI BEPIIUHBI TApabOoIIbl, OCb CAMMETPUU
napaboJIbI
15. | ITapabGona, KOOpAMHATHI BEPIIUHBI TapaboIIbl, OCb CAMMETPUU
napabouibl. Pemenue 3am1au
16.
'paduk Gpynkuuit y=axe+nu y=a(x—m)2
17. | I'paduk pynkuumit y = axe+ nuy = a(x — m)2. Permrenue 3amxaq
18. .
[TocTpoenue rpaduka KBaApaTUIHON QYHKIUU
19. . .
HpoOHo-nuHeiHast GyHKIUS 1 e€ rpaduk
20. | Jlpo6uo-nuneiinas Gynkius u eé rpaduk. [loctpoenue rpaduka
21. | I'paduku pynkmuid: y=kx, y=kx +b,y=k/x, y=x3, y=vX,y=[x|
22. | I'paduxu pynkumit: y=kx, y=kx +b,y=k/x, y=x*, y=vx,y=[x|. I[locTtpoenue
rpauKoB
23. | I'paduxu pynkumii: y=kx, y=kx +b,y=k/x, y=x3, y=vx,y=[|x|.Pemenue 3anau
24. | I'paduku pynknuii: y=kx, y=kx +b,y=k/x, y=x3, y=vx,y=|x|. Ux cBoiicTBa.

Pemenue 3amau




25.

KonTtposbHas padota No2 o reme « DyHKIIUN»

I'naBa3 YpaBHeHNsi 1 HEPABEHCTBA. YPaBHEHMs C OJHOI MepeMeHHOoi

26. | JluHeliHOE YpaBHEHHUE M €r0 CBOMCTBA

27. | JIuneiinoe ypaBHeHHUe. Pemenye ypaBHEHUM, CBOASIIUXCS K TMHEHHBIM

28. | KBagpaTtHOoe ypaBHEHHE

29. | KBagparHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K KBaJPATHBIM

30. | bukBaapaTHble ypaBHEHHs U €r0 KOPHU

31. | bukBaapaTHble ypaBHEHHS

32. | Ilpumepsl pelIeHHs] yPABHEHUMN TPEThEH M YeTBEPTOM CTENeHekH
Pa3I0KEHUEM Ha MHOKUTENH

33. | Ilpumeps! penieHrs ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN Pa3I0KEHUEM
Ha MHOUTENH. Pemenne 3anau

34. | JIpoOHO-paroHAIbHBIE YPABHCHHS

35. | Pemenne n1poOHO-pallMOHANBHBIX YPAaBHEHUH

36. | Pemienue TEKCTOBBIX 3a/1a4 C TIOMOLIbIO YPaBHEHU I

37. | Pemenwne 3a/1a4 anreOpandecKuM METOJIOM

38. | Pemenue TeKCTOBBIX 3a/1a4 alreOpanyeckKuM MeTOJI0M

39. | KonTponpHas pabota Ne 3 o reme «YpaBHEHHsI ¢ OJJTHOW TIEPEMEHHOI»
I'naBa4 YpaBHeHusi u HepaBeHcTBa. HepaBeHcTBa

40. | YncnoBble HEPaBEHCTBA M UX CBOMCTBA

41. | YucnoBble HEPaBEHCTBA U UX CBOWCTBA. PelleHne YnciioBbIX HEPABEHCTB

42. | JluHeiiHbIC HEPABEHCTBA C OJTHOM NMEPEMEHHOMN M HX PEIICHHE

43. PemieHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU

44. | JIuneiiHble HEpPaBEHCTBA C OJJHOM MepeMeHHON. Pemenre TMHeHHbIX
HEPABEHCTB C OJJHOM MEPEMEHHOM

45. | CucreMbl JMHEHHBIX HEPABEHCTB C OJIHONM NEPEMEHHOM M UX pelleHHue

46. | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM

47. | CucteMbl JMHEHHBIX HEPABEHCTB C OJIHON MEpeMEeHHOH U ux peuenue 1

48.
KBazpaTHble HEpaBEHCTBA

49. .
KBazpaTHble HEpaBEHCTBA U X CBOICTBa

50.
Pemenne kBagpaTHBIX HEPABEHCTB

51. | KBampaTHble HepaBeHCTBA M X peELICHHE

52. | KBampatHbie HepaBeHCTBA. PemeHne KBaipaTHBIX HEPABEHCTB

53. | I'padmueckas uHTEpHpeTalMsi HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMsI
NepEeMEHHBIMHU

54. | I'padmueckas uHTEpHpeTaLlsl HEPAaBEHCTB U CHCTEM HEPABEHCTB C JIBYMsI
nepeMeHHbIMU. Perenne 3amau

55. | KontponbHas pabota Ne4 o reme«HepaBeHcTBay
I'naBa4 YpaBHeHHMsl M1 HEPaBeHCTBA € ABYyMsl epeMeHHbIMH. CHCTEeMBI
YPaBHEeHU

56. | YpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €T0 TpaduK

S7. | VpaBHEHHE C IBYMs IEPEMEHHBIMU U €10 rpaduk Pemenne 3amaq

98. | Cucrema IBYX JMHEHHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU

99. | Cucrema IByX TMHEHHBIX ypaBHEHHH C IBYMs IIEPEMEHHBIMU U €&
pelieHue

60. | Pemenne cucteMpl ABYX JUHEWHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMHU

61. | Cucrema nBYX JTUHEHHBIX YpaBHEHUH C ABYMs IEpeMEHHbIMU. Pemenue
CUCTEMBI IBYX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU

62. | Pemenue cucrem OBYX ypaBHEHUH, OHO U3 KOTOPBIX JHHEHHOE, a IPyToe

—BTOPOU CTENEHU




63.

Pewenne cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JUHEHHOE, a IPYroe —
BTOpOM cTenenu. McciaeqoBanue cucteM

64. | Cucremsl IByX ypaBHEHHH, OJJHO M3 KOTOPBIX JIMHEHHOE, aipyroe—
BTOpoOcTeneHu.Pemennecucrem

65. Pemenue cucreM AByX ypaBHEHUH, OJTHO U3 KOTOPHIX JIMHEHHOE, a Pyroe—
BTOpOH creneHu. Pemenue 3anau

66. ['padmyeckas HHTEpIPETAIMs CUCTEMbl YPaBHEHUH C IByMsI IEpEMEHHBIMU

67. Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoOoM

68. | Pemenue 3a1au anreOpandecKuM cocooom

69. KoHntposbHast pabota Ne5 o teme «CructemMbl ypaBHEHU
I'maBa6 YmuciaoBbie MOCJae10BATEILHOCTH

70. IToHsiTHE YHCIIOBOM IOCIEA0BATEIBHOCTH

71. | 3agaHue MocneqOBaTENILHOCTH PEKYPPEHTHON hopMyIoil u popmyoi n-
roujicHa

72. | Apudmernueckas nporpeccusi. OnpeaeneHue apudmMeTundeckon
MIPOTPECCHH

73. | Apudpmernueckas nporpeccus. Dopmysia N-ro dieHa apupMeTuIecKoi
MIPOTPECCUH

74. dopmysia CYMMBI IEPBIX N WICHOB apu(PMETHUECKOM MPOTpecCHH

75. Omnpenenenue reoMeTpuueckoil mporpeccun.@opmyina N-rowsieHa
TEOMETPHYECKOHN MPOTPECCHH

76. . .
@DopmyJTbl N-TO YWICHA TEOMETPHUECKOM MPOTPECCHIA

77. @opMyIibl N-TO YJIeHa TEOMETPUUECKOM MPOTPECCHii, CyMMBI IEPBBIX N YJIECHOB

78. | ®opmyIbl N-To WieHa apuPMETHIECKON 1 TEOMETPUIECKOM MPOTPECCHIA, CYMMBI
MEPBBIX N YJICHOB

79. | U3o0paxxenue 4ieHOB apr(PMETHIECKON U TEOMETPHUECKON MPOTPECCUil TOUKAMHU
Ha KOOPJAMHATHOM MJIOCKOCTH

80. | M3o0paxkeHue WieHOB apuPMETUIECKON 1 TEOMETPUIECKOM MPOTrpeccHii
TOYKaMH Ha KOOPJMHATHOMN TJIOCKOCTH.
Pemenne 3amaq

81. | JIuHeWHbII 1 SKCIOHEHIIMATBHBIA POCT

82.
CrnosxHbI€ MPOLIEHTHI

83.
CnoxHble IPOLEHTHI. Perienue 3agau

84. Kontponbnas pabora Ne6 o teme «HucmoBsie
MOCJICA0BATECILHOCTH
I'naBa?7
IToBTOpEHUE, 000011IeHUE, CHCTEMATH3AUSA 3HAHN I

85. [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIMs 3HaHUH. 3aMuCh, CpaBHEHUE,
JICHCTBHS C ICHCTBUTEIILHBIMY YHCIIAMH, YHCIIOBAs MpsSMast

86. [ToBTOpeHue, 06001IeHNE U cucTeMaTH3aIus 3HaHUH. [IporeHTHI,
OTHOIICHHUSI, TTPOTTOPITUU

87. | [ToBTOpenwue, 0000MmEeHNe 1 cucTeMaTH3aIus 3Hanui. OKpyrIieHue,
npuOIKeHUe, OlEHKa

88. [ToBTOpeHme, 0600IIEHNE U CUCTeMaTH3alKsl 3HaHu. Pemenue 3amay
apu(METHUECKUM CIIOCOOOM

89. [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIKs 3HaHUH. Pelienne TeKCTOBBIX
3a/1a4 apu(hMETHIECKUM CIIOCOO0M

90. [ToBTOpenme,00001eHe 3HAaHUH. PereHne TeKCTOBBIX 3a/1a4
apu(METHUECKUM CIIOCOOOM

91. | IloBtopenue. [IpeoOpazoBanue anreOpandecKux BHIPAKCHUM,

A0MMYCTUMBIC 3HAYCHU A




92.

IToBTopenue, 0606meHne 3Hanuil. IIpeobpa3oBanue anredpanueckux
BBIPa)KEHU, JJONTyCTUMBIE 3HAUCHMUSI

93. | IloBTrOpenwue, 0000mIEHNE U cucTeMaTH3alus 3HaHui. [IpeoOpa3oBanue
areOpandecKiX BhIPAKEHHH, JOYCTUMbIE 3HAUCHHSI
94. | IloBTopenue u cuctematusanus 3Hanui. [IpeodbpazoBanue anredpandecKux
BBIPAKCHHH, JOMYCTUMbIC 3HAYCHHUSI
95. | IloBTOpenue, 0000IIEHNE U cUCTeMaTH3aIs 3HaHUH. DYHKITUU:TTIOCTPOSHHUE,
CBOMCTBA M3YUYCHHBIX (PYHKIIHIA
96. | I[loBropenue. @YHKIIMU:IIOCTPOCHHUE, CBOWCTBA M3YYCHHBIX (DYHKIIUHA
97. | lloBTOpenue u 06o0meHne. OyHKIMHI:TOCTPOESHUE, CBOWCTBA M3YYEHHBIX
byHKIMA
98. | [loBTOpeHue u cucreMaTH3anys 3HaHUH. OYHKIUU:TIOCTPOCHUE, CBOICTBA
U3YYCHHBIX (DYHKIIHIA
99. | loBTropenue.I'paduyeckoe pemeHne ypaBHEHHH U UX CUCTEM
100. | IToBTOpeHwme, 0060OIICHUE U cHCTeMaTH3anus 3HaHui. [ padudeckoe
pelIeHHe YPaBHEHUH U X CUCTEM
101. | UroroBas KoHTpoJibHas paboTa Ne7
102. | [ToBTOpenye OCHOBHBIX NOHATHIL B METOJ0B KYpcoB 7—9 Kaccos, 00001eHne

H CUCTCMAaTHU3alus 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 gaca, u3 HEX
YPOKOB,OTBEJICHHBIX Ha KOHTPOJIbHBIE paboThl — He Oosiee 10




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. Marematuka. Anre0pa : 7 kiacc: 6a3oBbiit ypoBeHb /FHO.H.Maxkapsiues,

H.I''Mungrok u np.: non penakuueit C.A.TensikoBckoro. —Mocksa: [Ipocsenienue,
2025

2. Maremaruka. Anredpa : 8 kiacc: 6a3oBbiil ypoens /HO.H.Makapebrues,
H.I"'Mungtok u 1p.: nox pegakuueit C.A.TensikoBckoro. —Mocksa: IIpocBenienue,
2025. Martematuka. Anrebpa : 7 kinacc: 6a3oBbiii ypoBenb /HO.H.Maxkapsiues,

H.I''Munarok u ap.: nox pegakuueit C.A.TemsakoBckoro. —-Mocksa: [Ipocsemienue,
2025

3. Maremaruka. Anreodpa : 9 knacc: 6a3oBsiil ypoens /HO.H.Makapebrues,

H.I''Munarok u ap.: nox pegakuueit C.A.Temakosckoro. -Mocksa: [Ipocsemienue,
2025















