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[HOACHUTEJIbHAA 3AIINCKA

®denepanbHas paboyasi mporpamMma o MaTeMaTHKe JjIsi 00y4aroIIuXCs C 3a1ePIKKOM
ncuxuyeckoro paszsutusa (manee — 3[IP) Ha ypoBHE OCHOBHOro oOIIEro 0Opa3oBaHUS
MOJTrOTOBJIEHA Ha OCHOBE DesiepabHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOrO CTaHapTa
ocHOBHOTrO o611ero oopazosanus (Ilpukaz Munnpocsenienust Poccuu ot 31.05.2021 1. Ne
287) (mamee — DOI'OC OO0QO), DepepanbHON aTaNTUPOBAHHON 0OOpazoBaTEIbLHON
MporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus [Jisi OOyYaIOIIMXCS C OTrpaHUYECHHBIMU
BO3MOXKHOCTAMHU 3710poBbst ([Ipuka3 Munnpocsemenus Poccun ot 24 Hosa0Ops 2022 1. No
1025), ®eaepanbpHOM pabouei mporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 0 yueOHOMY
npeaMery  «Maremarukay, @DenepanbHOW MPOrpaMMbl  BOCIHTAHHS, C  yYETOM
pacnpeelICHHBIX I10 KjaccaM TpOBEpPsSEMbIX TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHSI
denepanbHOM aganTUPOBAHHON 00pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOTO OOIIETO
oOpazoBaHusi Jyisi OOy4YarOIIUXCS C 3aJEPKKOM IMCHUXHYECKOro pa3Butus. B paboueit
nporpaMMe YYTCHBI HJEHW W TojokeHHWs KoHIenuu pa3BUTHS MaTeMaTH4eCKOTO
obOpasoBanus B Poccuiickoit deneparnum.

O6mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

Y4eOHbIl mpeameT «MaTeMaTrKay BXOJIUT B MPEIMETHYIO 001acTh «MaTemMaTHKa U
uHpopmatukay. OH CIOCOOCTBYET PA3BUTHIO BHIYUCIUTEIBHON KYJIBTYpPhl U JJIOTUYECKOTO
MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHUS TMOJbB30BAThCS ~ AJITOPUTMAMH, a  TaKXKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B IMOBCEIHEBHON IKU3HU
oOyuaromuxcsa ¢ 3I[1P. YueOHblii mpeaMeT pa3BUBAE€T MBIIUICHHE, MPOCTPAHCTBEHHOE
BOOOpakeHHe, (PYHKIIMOHAIBHYIO TPAMOTHOCTb, YMEHHUS BOCHPUHUMATh U KPUTUYECKH
aHAJIM3UPOBaTh UH(OPMAIINIO, IPECTABICHHYIO B PA3IMYHBIX (OpMax.

OOyuenne Maremaruke Ta€T BO3MOXHOCTh pa3BuBaTh y oOydarommuxcsi c¢ 3I1P
TOYHYIO, pallMOHAJIBHYI0 W UWH()OPMATUBHYI peub, yMEHHE OTOMpaTh HauOoIee
NOJXOAIINE SI3BIKOBBIC, CHMBOJHMYECKHE, Tpaduueckue CcpencTtBa JUisi BBIPAKCHHUS
CYXJICHHUIN 1 HATJISTHOTO MX MPEICTABICHHUS.

HeoOxonmuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBaHUHU
SBIISIETCS 0011I€€ 3HAKOMCTBO ¢ METOJJaMU TTO3HAHUS JEHCTBUTEIHHOCTH, IPEICTABICHUE O
mpenIMeTe ¥ METOJaX MaTEeMaTHKH, MX OTIMYUN OT METOJOB JPYTHX €CTECTBEHHBIX
T'YMaHUTapHBIX HAayK, 00 0COOCHHOCTSIX MPUMEHEHUS MaTeMAaTUKHU JIJISl PEIICHUS HAyYHBIX
Y IPUKJIAIHBIX 3a7a4. Takum o0pa3oM, MaTeMarndeckoe o0pa3oBaHUE BHOCUT CBOM BKJIAJ
B (hopMupoBaHue 001IeH KyIbTYPHI YEIOBEKA.

W3ydyeHne MareMaTWuKd TakXe CIOCOOCTBYET OSCTETHUYECKOMY BOCTHTAHHUIO
YelloBeKa, TIOHMMAaHHMIO KpacoThl M U3SIIECTBA MAaTEMaTHYECKUX PaCCYXKICHUH,
BOCITPHUSTHIO TEOMETPUIECKUX (HOPM, YCBOCHHUIO UJIEH CHMMETPHH.

[Iporpamma oTpakaet comepxaHue oOydeHus nmpeameTy «MaremaThka» ¢ y9eTomM
0co0BIX oOpazoBarenbHBIX MOTpeOHOCTEN oOyuatomuxcsi ¢ 3[1P. OBnanenue y4eOHBIM
npeaMeToM «MareMmaThka» MPEJCTaBISIET ONMPEACICHHYIO CIOKHOCTh JJIS yUaIIuXcs C
3I1P. V oOyuaromuxcs ¢ 3[1P Haubosiee BbIpakeHbl OTCTaBaHUS B PAa3BUTHH CJIOBECHO-
JOTUYECKUX (DOPM MBITIUICHHSI, TTO3TOMY aOCTPAKTHBIC M OTBICYCHHBIC KATETOPUH WM
TPYIHOMOCTYIHBI. B TOXXe BpeMs MpH CHENHATLHOM OOYYeHHH OO0YyYaroniuecs MOTYT



BBIITOJIHATD 3aaHus 10 anroputMy. OHM BOCIIPUMMYMBEI K ITIOMOIIH, MOTYT BBIIIOJIHUTH
MEPEHOC Ha aHAJIOTMYHOE 33JJaHUE€ YCBOEHHOTO crocola pemieHus. CHUKEHUE pa3BUTHUSA
MBICIIUTENBHBIX ONEPALNN U 3aMEJJIEHHOE CTAHOBJIEHHUE JIOTUYECKUX JECUCTBUM MTPUBOISAT
K HEJIOCTaTOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX YUEOHBIX AEHCTBUU. Y oOydaromuxcs
3aTPYAHEHBI CYETHBIE BBIUYMCIIEHNS, TPOU3BOAUMBIE B yME. B MHCHbMEHHBIX BBIYUCIEHUAX
OHM MOTYT NPOIYCKaTh OJUH W3 MPOMEXKYTOUHBbIX maroB. [Ipu pabore ¢ uMCIOBBIMU
BBIPA)KEHUSIMU, BBIYMCIIEHUEM UX 3HAYEHHS MOTYT HE YAEPKUBATh IPABUIBHBIN MOPSAI0K
neiictBui. Ilpu ynpomenun, npeoOpazoBaHuu BblpakeHui ydamuecs ¢ 3IIP we moryt
CaMOCTOSITEJIbHO MPHUHATH DPEIIEHUE O IOCJIEI0BATEIbHOCTA BBINOJHEHUS JIEUCTBUM.
KOHKpPETHOCTP MBINUIEHUSI OCJOKHSET YCBOEHHsS HaBbIKA pEIICHHS ypaBHEHMI,
HEPABEHCTB, CUCTEMbI ypaBHEHUH. MM Mano10CTyHO coBepIlIeHHE OOPaTUMBIX OTIEPALIHiA.

Hu3zkuit ypoBeHb pa3BUTHSI JTIOTHYECKUX ONEPALMi, He0CTaTOUHAss 0000IIEHHOCTh
MBIIUICHUS] ~ 3aTPYAHSAIOT  u3ydeHue TeMbl «DyHKUMHW»: T[pU  ONpPEIAEICHUU
(YHKIMOHAIBHON 3aBUCUMOCTH, TMPU OMUCAHUU TpadHuuecKod CUTyallud, HCHOJIb3Ys
reOMETPUYECKui, anredpandeckuii, QyHKIMOHAIbHBIA s3bIKHM. Hepenko ydamuecs He
BUJISIT Pa3HUIBI MEXKY 00J1aCThIO onpeeeHus: GyHKIMU U 00JaCThIO0 3HAUCHU.

Pemenue 3agad compspkeHO € TPYAHOCTSIMU O(OPMIIEHHMSI KpPAaTKOW 3aIluCH,
IPOBEJICHUS aHAIN3a YCIOBUS 3a/1auH, BbIJEIeHHs cyiecTBeHHoro. O0yyvatomiuecs ¢ 3[1P
3aTPYIHSIOTCS CHIENaTh YMO3aKIIUEeHHE OT OOIIEro K 4YacTHOMY, HEPEAKO BhIOMPAIOT
HEpAlMOHAJIBHBIE CHOCOOBI PEIIEHHUs, HWHOTJa OrPAHMYMBAIOTCS MAHUIYJISALUSIMU C
YUCIIAMHU.

[Tpu u3yuenun reoMmeTpruyeckoro matepuana ooydaromuecs ¢ 3[1P crankuBarorcs ¢
TPYAHOCTBIO JENaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IIOCIEAOBATEIIBHBIE PACCYKICHUS.
Henpounbie 3HaHMS OCHOBHBIX TEOPEM T'€OMETPUHM MPUBOAUT K OIIMOKAM B pEHICHUH
reoMeTpudeckux 3agad. OOydaromuecss MOTYT MOAMEHUTh (OpPMYIy, HENPABUIBHO
NpUMEHHUTH TeopeMy. K cepbe3HbIM omnOKaM B PEIICHUH 3a7]a4 MPUBOST HEJOCTATOYHO
pa3BUTBIE TNPOCTPAHCTBEHHBIE NPEACTaBICHUA. M CIOKHO BBINOJHUTE YEPTEXK K
YCIIOBUIO, B MUCbMEHHBIX pa00OTaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3amTOMUHAHUS U BOCIPOM3BENICHUS YYeOHOro Marepuaja CHHKEHBI 10
npuuuHe CcIa00CTH MHECTUYECKOM  JEeATEIbHOCTH, CYXKEHHS oObeMa IMaMsTH.
Oo6yuatomumess ¢ 3IIP Tpebyercs Oonbiie BpeMeHHM Ha 3akpeIUieHHe Marepuala,
aKTyaJau3alus 3HaHUU 10 OTIOpE IPU BOCIIPOU3BEICHUH.

Jlnst mpeojonieHnss TPYIHOCTEH B M3ydeHHH y4eOHOro mpeamera «MaTemaThkay
HeoOXxonuMa afanTamus o0beMa M XapakTepa y4eOHOro maTepualia K MO3HaBaTEIbHBIM
BO3MOXHOCTsIM  yuammuxcst ¢ 3[IP. Cnenyer yd4eOHBIH Marepuan MPEMOJHOCHTH
HEOOJIBIINMHU TTOPLUUAMHU, YCIOXKHSIS €ro MOCTENEHHO, U3BICKUBATh CIOCOOBI aJanTaiuu
TPYAHBIX 3aJaHUKA, HEKOTOpPbIE TEMBI JaBaThb KaK O3HAKOMMTEJbHBIC; HCKIKOYaTh
OTZEJIbHBIC TPYAHBIC T0KA3aTENbCTBA; TEOPETUUECKUM MaTepral PpEKOMEHIYETC U3y4aTh
B IIPOLIECCE MPAKTHYECKON IESITEBHOCTH IO pelleHuto 3aaa4. OpraHu4eckoe €JUHCTBO
IIPAKTUYECKOM M YMCTBEHHOW JEATEIBHOCTH Y4YalllMXCs Ha YPOKaX MAaTEMAaTHKU
CHOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOCHHIO Oa3UCHBIX MAaTeMaTHYECKHX
3HAHUU U YMEHUM.

I_Ie.ﬂl/l H 3aJaY1 U3y4YCHUA yqeﬁﬂoro npeamera «MaTemMaTuKa»



[IpropuTeTHBIMU LIETAMH 00yUYEHUsI MaTeMaTHKE B 5—9 Kiaccax sIBISIIOTCSA:

* (¢opMuUpOBaHUE IIEHTPAJIbHBIX MAaTEMAaTUYECKUX TMOHATUM (YUCIIO, BEIUYHUHA,
reoMeTpuueckas Gurypa, nepeMeHHasi, BEpOITHOCTh, (DYHKIIHS ), 00€CIIEUNBAIOIINX
MPEEMCTBEHHOCTh M NEPCHEKTUBHOCTH  MaTEeMaTHYECKOTO  OOpa3OBaHUS
oOyuaroruxcs ¢ 3I1P;

* nonBeneHue oOyuaromuxcsi ¢ 3[IP Ha mocTymHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaT€MaTUKH U OKPYKAIOIIEro MUpa, NOHUMAHUE MATEMaTHKUA Kak
4acTu 00IIeH KyIbTYphl UEJIOBEUECTBA;

" pa3BUTHE HUHTEIJIEKTYyaJbHBIX U TBOPUECKUX crocoOHocTel oOydaronuxcs ¢ 3I1P,
MO3HABATEIbHOM  AKTUBHOCTHU, UCCIIEIOBATEIbCKUX  YMEHUM, KPUTUYHOCTU
MBIIJIEHUS], UHTEpECa K U3YUEHUIO MATEMaTUKH;

* ¢opmupoBaHue (PYHKIIMOHATHLHOW MAaTeMAaTUYECKOW TPaMOTHOCTU: YMEHHS
pacrio3HaBaTh  MPOSIBICHHS ~ MareMarM4yecKUuX  TOHSATHM,  OOBEKTOB U
3aKOHOMEPHOCTEH B pEaibHbIX >KM3HCHHBIX CUTYallMSX U MPU HU3YyUYEHUH JAPYTHX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTE W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha A3bIKE MAaTEMAaTUKU M CO3/[aBaTh MAaTeMaTUYeCKHUE MOJIETH,
NPUMEHATh OCBOCHHBIM MaTEMaTHYECKUU ammapar [jis pEIICHUS MPaAKTHKO-
OpPUEHTHUPOBAHHBIX  3aJa4, WHTEPHPETUPOBATH W  OIECHUBATh TOJYUYCHHbBIC
pE3YJIBTaThI.

JlocTrkeHue 3TUX 1eseil 00ecrneynBaeTcsl peIeHHEeM CIISIYIOINX 3a1a4:

* ¢opmupoBarb y oOyuatomuxcsi ¢ 3[IP HaBbikm y4yeOHO-TIO3HABATEIBLHON
NEeSTENbHOCTH: IUIAHUPOBAaHUE palOThl, TMOHWCK palMOHAJIBHBIX MyTeH ee
BBINIOJIHEHUS], OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY  pa3BUTHIO, (OpMHUpOBaTH  KadyecTBa,
HEO0OXOMMbIE YeJIOBEKY JJisi TOJTHOLIEHHOW >KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaT€MaTUYECKOW JESITEIBHOCTH: SICHOCTU W TOYHOCTH MBICTIH,
MHTYULIUH, TPOCTPAHCTBEHHBIX MPENCTABICHUN, CIIOCOOHOCTH K MPEOIOJICHUIO
TPYAHOCTEM;

* ¢GopMUpOBATh KIFOYEBBIE KOMIETEHIIMU YUYaIIUXCS B paMKax MPeIMETHOU 00JIacTH
«Marematnka u HHHOPMATUKAY;

" pa3BUBATh MOHATHITHOE MbITIUICHUS oOy4atoruxcs ¢ 311P;

" OCYHICCTBIISITh KOPPEKIMIO TO3HABATEIBHBIX IMpoieccoB olydatomuxcs ¢ 3IIP,
HEOOXOIMMBIX ISl OCBOCHHS IIPOrPaMMHOI0 MaTepualia rmo ydeOHOMY MpeaMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIGHCAIIMH OOpa30BaTEIbHBIX NEPUIIMTOB B
OCBOCHHH TPEIIIECTBYIONIETO MPOrpaMMHOTO Marepuana y ooydaroruxcs ¢ 3I1P u
HEJOCTAaTKOB B UX MAaTeMaTUYECKOM Pa3BUTHUH;

" chopMHPOBATH YCTOWUMBBIA MHTEPEC YUAITUXCS K MPEAMETY;

" BBISIBISATH M Pa3BUBATh MAaTEMaTH4YECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcCHOBHbBIE JIMHUU COJEpkKaHUA Kypca MareMaTHku B 5-9 knaccax: «Yucna u
BEIUHCIICHUS», «AnreOpa»  («AnreOpanmdeckue  BBIpAXCHHUS», «YpaBHEHUS U
HEpPaBEHCTBaY), «DyHkuuNY, «l'ecomerpusi» («['eomerpudeckre GuUrypsl 1 UX CBOUCTBAY,
«3MepeHne TeoMeTpUUYECKUX BETUYUHY), «BeposiTHOCTh U cTaTUCTUKa». [laHHbIe TMHUU
Pa3BUBAIOTCS MapasuieNIbHO, KaXas B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE
HE3aBUCHMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe W B3aumoneuctsuu. Kpome atoro, nx
Oo0OBEIUHAET JIOTUYECKasi COCTAaBIAIONIAsA, TPAAUIMOHHO TMpUCYIIas MaTeMaTHKe U



MPOHM3BIBAIOIIASL  BCE  MareMaTH4YeCKUe Kypchl M COJAEpKaTelIbHbIE  JIMHUMU.
CdopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM OOpa30BaTeIbHOM CTaHJapTe
OCHOBHOro o00miero oOpa3oBaHusi TpeOOBaHHE «yMETh OINEPUPOBATh MOHATUAMMU:
ONpeleNeHNe, aKCHOMa, TeOpeMa, N0Ka3aTrelIbCTBO; YMEHUE pacllO3HaBaTh MCTHUHHBIE U
JIO’)KHBIE BbICKA3bIBaHUS, PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BbICKAa3bIBAHUS
Y OTPULIAHUS BBICKA3bIBAHUI)» OTHOCHUTCS KO BCEM KypcaM, a (POPMUPOBAHUE JIOTHUECKUX
YMEHHUI pacrpenensercs Mo BCEM rojaM OOydeHHs Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus.

Conepxanue 00pa30BaHMsl, COOTBETCTBYIOLIEE MPEAMETHBIM PE3ybTaTaM OCBOCHHUS
denepanbHO  pabouel  MporpaMMmbl, paclpeAci€éHHbIM 10 TrojaMm  OOy4YeHus,
CTPYKTYpUpPOBAaHO TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPHUHIMIHATbHBIM
BompocaM  oOywaromquecs  oOpallajuch  HEOAHOKPAaTHO,  4YTOObI  OBIAJICHUE
MaTeMaTUYeCKUMHU TOHSATUSAMH M HaBBIKAMHM OCYIIECTBISJIOCH TMOCIEA0BATEIbHO H
NOCTYINATENbHO, C COONIONEHWEM TMPUHLHUIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMUS
BKJIFOYAJIMCh B OOIIYI0 CUCTEMY MareMaTH4YEeCKHUX MpenactasieHuid ooydarommxcs ¢ 311P,
pacmmpsas u yriyonsiss e€, oOpa3ysd MpOYHble MHOXKECTBEHHbIE CBs3u. OOmue uenu
u3ydyeHus ydeOHoro npeamera «Marematuka» mpeacTtaBieHbl B DenepanbHoil paboyeit
porpaMMe OCHOBHOTO 001ero oopa3oBaHusl.

OcoOenHocTH 0TOOPA U aJANTAIIME Y4e0OHOI0 MAaTEpPHAJIa M0 MAaTeMATHKe

OOyuenne yueOHOMY mTpeamery «MareMaTnkay CTPOHWTCS Ha  CO3MaHHUU
ONITUMAJIBHBIX YCIOBHI JIJISI YCBOGHUS MMPOTrPaMMHOTO Marepuana odydatorrumucs ¢ 3I1P.
bonbpmoe BHMMaHHME yaenseTcs OTOOpPYy yd4eOHOro Marepuansa B COOTBETCTBUH C
HPUHITUTIOM JOCTYITHOCTH TIPU COXPaHEHUH 00IIero 6a30BOro YpOBHs, KOTOPBIN JOIKEH
0 COJEPKaHUI0O M O00BEeMYy OBITh aJaNTHPOBAHHBIM i oOyuaromuxcs ¢ 3IIP B
COOTBETCTBUM C MX OCOOBIMH 00pa3oBaTeIbHBIMHU MOTPEeOHOCTIMU. CreayeT OONEeTYHThH
oBNazieHue Marepuanom ooydarommmucs ¢ 3[1P mocpencTBom ero 1eTaibHOT0 OObSICHEHUS
C CHCTEMAaTWYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKH B MPUMCHCHHWH 3HaHWHU,
UCTIONB3Ys IPUEMBI aKTyaIn3aluy (BU3yallbHAs OTIOpa, MaMsTKa).

®denepanpHas MporpaMma MpPEayCMaTpUBAEeT BHECEHHUE HEKOTOPHIX HM3MEHEHUM:
YMEHBIIICHHE 00beMa TEOPETUUECKUX CBEJICHUN, BEIHECEHNE OTICIBHBIX TEM WIIU IEIBIX
pa3aeNnoB B MaTepHabl it 0030PHOT0, 03HAKOMUTEILHOTO U3yUCHUS.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ ®DedepanbHBIM  TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero o0pa3oBaHus yueOHBIH peaMeT «MareMaTuka BXOJUT
B MIPEAMETHYIO0 00acTh «MaTtemaTnuka u nHQOpMaATHKa» | SIBISIETCS 00S3aTEIBHBIM IS
u3yuenus. B 5-9 knaccax ydeOHblii npeaMer «MartemaTHuKay TPaJULIMOHHO U3Yy4aeTcs B
pamMKax clIeAyrmux y4eOHBIX KypcoB: B 5-6 kmaccax — kypca «Martematuka», B 7-9
KJIaccax — KypcoB «Auredpa» (BKIIOYasi 3JIEMEHTbI CTATUCTUKU M TEOPUHU BEPOSATHOCTEH)
u «l'eometpusi». Hacrosdiieil nporpaMmoil BBOJUTCS CaMOCTOSITENbHBIN yueOHBIH Kypc
«BeposiTHOCTb U CTaTUCTHKAY.

OO0uiee 4yuciaO 4YacoB, PEKOMEHIOBAHHBIX JISI M3y4eHUS] MareMaTuku (0a30BbIi
YpPOBEHB) Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBanus, — 952 yaca: B 5 kitacce — 170 gacoB
(5 yacoB B Hegeno), B 6 kinacce — 170 vacoB (5 yacoB B Hezento), B 7 kitacce — 204 yaca (6



yacoB B HeAeno), B 8 kimacce — 204 gaca (6 gacoB B Heneno), B 9 kinacce — 204 gaca (6
4acoB B HEJIEIIIO).

Ilnanupyemble pe3yJbTaThl OCBOEHHS yueOHOro npeamera «MareMaTuka» Ha
YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHMs

N3ydyenune mareMaTuku Ha YpOBHE OCHOBHOI'O 00111er0o 00pa30BaHMs HApaBICHO Ha
noctuxenue oOydarormumucs ¢ 3P JTUYHOCTHBIX, METaNpeIMETHBIX U MPEAMETHBIX
00pa3zoBaTeNbHBIX PE3YABTATOB OCBOEHHUS YU4€OHOTO MpeaMeTa.

JInYHOCTHBIE  pe3yJabTaTbl  OCBOCHUS  MpPOrpaMMbl 1O  MaTeMaTHKe
XapaKTepU3YIOTCS

NaTPUOTHYECKOE BOCITUTAHME:

OpOsIBJICHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIICHUEM K JIOCTHIKCHHUSIM POCCHUUCKHUX MaTeMaTHKOB U POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K MCIOJb30BAaHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKax M
NPUKIAIHBIX cepax;

rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEH IpakJaHWHA U peaju3allii €ro mnpas,
IPEACTaBICHUEM O MAaTEeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP,
ABJICHUH, TIpOLeNyp TpaxAaHCKOro oOmiecTtBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKJICHHIO JTHYECKUX TMpoOJeM, CBA3aHHBIX C TPAKTUYECKUM
OPUMEHEHHEM JIOCTHKEHHM HayKd, OCO3HAHHEM BaXKHOCTH MOPAIbHO-3THUYECKUX
NPUHIIMIIOB B JIEATELHOCTH YUYEHOTO;

TPY10BO€ BOCTIMTAHHE:

YCTAHOBKOM Ha aKTUBHOE Yy4yacTHE B pEUICHUH TMPAKTUYECKUX  3a7ad
MaTeMaTU4eCcKO  HalpaBI€HHOCTH, OCO3HAaHMEM  BaXXHOCTH  MaTeMaTH4YeCKOTO
oOpa3oBaHusl Ha TMPOTSHDKCHUU BCEH JKM3HU JUIA YCHEITHOM mpodeccuoHaIbHON
NESTENBbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPDOM W
MOCTPOEHUEM HHIUBUAYATHHON TPACKTOPUHU 00PA30BAHMS U )KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB U 00IECTBEHHBIX MOTPEOHOCTEH;

JCTeTHYeCcKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  OMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3a/ay, pELICHUW, PpACCYKICHUW, YMEHUIO BHUJIECThb
MaTeMaTU4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTaIUEN B AESATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U 00IIECTBA, TOHUMAaHUEM
MaTeMaTH4eCKOi HayKH Kak c(ephbl YEIOBEUECKON NeITebHOCTH, ITAOB €€ Pa3BUTHS H
3HQUMMOCTH [IJIi Pa3BUTUSl UMBWIM3ALMKM, OBJIAJECHUEM SI3bIKOM MaTreMaThukd U
MaTeMaTU4YeCKOM KyJIbTYpOil KaK CpeICTBOM MO3HAHUSI MUPA, OBIaJCHUEM IPOCTEUIIUMU
HaBbIKAMU UCCIIEA0BATEIIbCKON JIESITEIbHOCTH;

¢puzuveckoe BocnuTaHue, (OPMHUPOBAHHE KYJbTYPbl 310POBbS W
IMOIUOHATBHOIO 0JIATONOIYyYHS:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOEIO 310POBbBS,
BEJICHUSI 37I0pOBOro o0pa3a >KHU3HU (30pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM



3aHSATUN U OTAbIXa, peryasipHas punyeckas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABbBIKA
pedrekcuu, npuU3HaHUEM CBOETO MpaBa Ha OIMOKY M TaKOTo e IpaBa APYroro 4eaoBeKa;

IKOJI0THYeCKOe BOCTIMTAHHUE!

OpUEHTaIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JJIs pelIeHus 3ajad B
00J1aCTH COXPAHHOCTU OKPYXKAIOIIEW Cpefbl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKUA HX
BO3MOYKHBIX MOCIIEICTBUI JJIsI OKPYKaIOIei Ccpelibl, 0CO3HAHUEM II00aIbHOTO XapaKkTepa
AKOJIOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

ajanTauus K M3MEeHSIIOIUMCS YCJIOBUSIM COLUAJILHOW M MPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUECKYIO JeATeIbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCS
y JIpYrux JrojeH, mpuoopeTarh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHUS, HaBBIKH U
KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOAMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie popMyaupoBaTh
U7IeH, TIOHSATHUS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
0CO3HaBaTh JEePUIUTHI COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U
nercTBus, GOPMYITUPOBATH U OLICHUBATh PUCKH M MOCIIECACTBUS, (HOPMUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pesynbrare ocBoeHHs MPOrpaMMbl 110 MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyuyatomerocs c 3I[IP Oynyt cdopmupoBansl MeTanpeaMeTHbIE
pE3yAbTaThl, XapaKTepU3YIOUIMECS OBJAJEHUEM YHUBEPCAJIbHBIMU [103HABATEIbHBIMU
JNEHUCTBUSIMU, YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMU JEUCTBUSIMU M YHUBEPCAJIbHBIMU
PETYIATUBHBIMU JEHCTBUAMH.

OByajeHue YHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

yCTaHABIMBAThH IPUIMHHO-CIIEACTBEHHBIEC CBSA3H B XOJI€ YCBOCHHSI MAaTEMaTUYECKOTO
MaTepHana;

BBISIBJISITH ACUIIUT JAHHBIX, HEOOXOUMBIX IS pEIICHUS TOCTABIICHHOM 3a/1au;

C TOMOIIBIO YYHUTENs BHIOMPATh CHOCOO pelIeHUsT MaTeMaTHYeCKOW 3alayu
(cpaBHUBATh BO3MOKHbBIE BAPUAHTHI PEUICHUS );

OPUMEHSITh W TpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B  XOJ€ pEIICHUS
MaTeMaTUYEeCKUX 3a71aY;

YCTaHaBIUBaTh UCKOMOE U TAHHOE MPU PEUICHUHA MAaTEMAaTUYECKON 3aa4H;

MOHUMAaTh W WHTEPIPETUPOBATh HWH(OOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJCTaBICHNUS;

WJUTIOCTPUPOBATH PelIaeMble 3a1a4u rpadUIeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATh MHHOPMAIIHIO.

MOHUMATh W WCIOJH30BATh MATEeMAaTHYECKUE CPEACTBA HAIBIMHOCTH (Tpadukw,
JUarpaMMBbl, TaOJUIIBI, CXEMBI | JIp.) JJISl WJUTFOCTPAIINH, HHTEPIIPETAINH, apTYMEHTAIIHH.

OBi1aieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH KOMMYHUKATUBHBIMH T€HCTBUSIMU:

OpraHU30BBIBATh Yy4ye€OHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEIbHOCTh C
YUYUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICICTBOBATh M HAXOJWUTh OOIIHME CIOCOOBI padOThI; paboTaTh B TpyIIie:
HaxoJIUTh OOILIee PElIEHUE U pa3peliaTb KOH(IUKTH HA OCHOBE COTJIAaCOBAaHUSI TTO3ULIUM U



yu€Ta MHTEPECOB; CIyIlIaTh MapTHEPA; POopMyIUpOBaTh, apTYMEHTHUPOBATH U OTCTAUBATh
CBOE MHCHHUE;

MIPOTHO3UPOBATH BOSHUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOUEK 3PECHUS
U pa3peniatbh KOHQIUKTH HA OCHOBE y4€Ta MHTEPECOB U MO3UIUN BCEX YUACTHUKOB;

apryMEHTHUPOBATh CBOIO MO3UIIAIO U KOOPAUHUPOBATH €€ C MO3ULIUSIMH MapTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JEATEILHOCTH;

BBITIOJIHATHh CBOIO YacTh paboOThl, JOCTUraTh KAueCTBEHHOIO pe3yjbTaTta U
KOOPJAMHHUPOBATh CBOM JECUCTBUS C APYTMMU YIE€HAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT.

OBJiaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU PEeryIsiTUBHBIMHY I€HCTBUSIMU:

CTaBUTh I1I€JIM, BHIOMpATh M CO3/aBaTh aJTOPUTMBl IS pEHIeHUsS Y4YeOHBIX
MaTeMaTHYEeCKUX TTPoOIieM;

IJIAHUPOBATH U OCYIIECTBIISITH JAEATEIbHOCTb, HANIPABICHHYIO Ha PEILICHUE 3a/1a4
HCCIIEIOBATEIBCKOTO XapaKTepa.

dbopmynupoBaTh W yACPKHBAaTH yuyeOHYIO 3ajJady, COCTaBIATh IUJIaH W
MOCJICIOBATEIBHOCTh JCHCTBUM;

OCYIIECTBIIATH KOHTPOJIb MO0 00Pa3Ily U BHOCUTh HEOOXOAUMBIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJbTaT YUeOHON MaTeMaTHUYECKON AesSTEIbHOCTH;

aJIcKBaTHO OIICHWBATh MPABUJIBHOCTb WJIM OIMMOOYHOCThH BBITIOTHEHUS Yy4eOHOM
3a/1a4d, €€ OOBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ pPeIleHus,

CIMYaTh CHOCO0 MEWCTBUA W €ro pe3yiabTaT C 3aJaHHBIM STaJOHOM C LEJbIO
oOHapy>KeHHUs OTKJIOHEHHUH U OTJIMYUNA OT 3TaJIOHA.

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPHU pEHICHUH Y4eOHOM
3a7a4u;

NOHUMATh TPUYUHBI, TO KOTOPHIM HE OBbUI JIOCTUTHYT TpeOyemblil pe3yiabTaT
NESTENbHOCTH, OMPENCsITh TO3UTUBHBIE W3MEHEHHUS W HaIpaBJICHUS, TpeOyroume
nanbHenIen padoThl;

PETYIHPOBATH CIIOCOO BBIPAKEHUS SMOIUH.

IIpenMeTHBIE pe3yabTaTbl OCBOSHHUS IPOrPAMMBI 10 MAaTEMATUKE MPEACTABIEHBI 110
rogaM oOy4eHHs B paMKaxX OTIEIbHBIX Yy4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «Anredpa», «l'eomerpusi», «BepoarHocTh u
CTaTUCTUKAY.

OEJEPAJIBHASI PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA».
7-9 KIIACCBI
Hean udyyeHus y4eOHOro Kypca

AnreGpa SBISETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00€CTIeYnBaeT
M3YUYEHUE APYTUX TUCLUIUINH, KAK €CTECTBEHHOHAYYHOT' 0, TAK U TYMAHUTAPHOTO IIUKIIOB,
e€ OCBOEHHE HEOOXOIHMMO MJis MPOAOJKEHUS O0Opa3oBaHUsl U B MOBCEJHEBHOW >KHU3HHU.
Pa3zgutrie 'y  oOydaromiuxcsi  HAy4HBIX  MPEACTABICHUH O  IPOUCXOKICHUU
Y CYIIIHOCTH ayire0pandeckux adCTpakIiui, crnocode OTpaxeHUuss MaTeEMaTUUEeCKON HAyKOn
SIBJICHUU U MPOLECCOB B MPUPOJIC U OOIIECTBE, POJIM MATEMATUUECKOTO MOJIEIUPOBAHUS B
HAy4YHOM TIO3HAHMM U B TMPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO
MUPOBO33PEHUSI U KAYECTB MBIIUICHUSI, HEOOXOAUMBIX IIJIsl aJlaTallid B COBPEMEHHOM



uuppoBom oOmecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM o0ecnedyrBaeT
pa3BuTHE yMEHHUs HaOlloAaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU
JNEUCTBUST UM BBIBOJIBI, (POpMYIUpOBaTh yTBepxkaeHUsA. (OCBOEHHE Kypca anreopbl
oOecrieurBaeT pPa3BUTHE JIOTUUYECKOTO MBIIUICHUS OOYyYalolUXCA: OHU HCMOJIb3YIOT
JNEyKTUBHBIE W HWHAYKTUBHBIE pacCyXJAeHUs, O0O000IIeHHEe U KOHKPETH3AIUIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe mpeanojaraeT 3HaUUTEIbHBIN 00bEM
CaMOCTOSITEJILHON JEATEbHOCTA OO0YYaroIIUXCs, MO3TOMY CaMOCTOSATEIbHOE peIIeHue
3a/1a4 €CTECTBEHHBIM 00pa3oM SBISIETCS peaju3aiuedl JesTebHOCTHOIO IPUHIIUIA
o0y4eHusl.

B cTpykType nporpammel yueObHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT COJIEP)KATEebHO-METOIUUECKHEe JIMHUM: «Yucia U BBIYUCICHUN;
«Anrebpandeckue BhIpXKCHUS»; «YpaBHEHUSI U HepaBeHCTBay; «Dynkuumny. Kaxmas u3
ATUX COJCPKATEIbHO-METOUYECKUX JIMHUNA pa3BUBACTCA HA MPOTSIKEHUU TPEX JIET
U3Yy4YEeHUs Kypca, €CTECTBEHHBIM 00pa30M NeperieTasch U B3aUMOJICUCTBYS C IPYTUMU €TO
nuHuAMHU. B Xozie u3yueHus xkypca oOydaromuMmcsi MPUXOAUTCS JTIOTHUECKU PacCyk aaTh,
UCIIOJIB30BaTh TEOPETHUKO-MHOXECTBEHHBIN S3bIK. B CBsi3M C 3TUM I1Ieecoo0pa3Ho
BKJIFOYUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC
pazienbl  MaTeMaTU4YecKoro  OoOpa3oBaHMS M CIIOCOOCTBYIONIME  OBJIQJICHUIO
00y4JarolUMHCS OCHOB YHHBEPCAJIBHOTO MaTEMaTUYECKOTO s3bIKa. Takum o0pazoMm,
MOKHO YTBEp>KIaTh, UYTO COJEPKATEIBbHOM M CTPYKTYpHOH OCOOEHHOCTBIO Kypca
«Anrebpay SIBISETCS €ro HUHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUNA «Yuciaa U BBIYUCIECHUSD CIIYKUT OCHOBOM IJISl JajJbHEUILEro
U3Y4YeHHs] MAaTeMaTHKH, CIIOCOOCTBYET pAa3BUTHUIO Y OOYYalOUIUXCS JIOTHYECKOTO
MBIIIJIEHUS,, (OPMHUPOBAHUIO YMEHHUS  T[OJB30BAThCA  AJITOPUTMAMH, a  Takke
NPUOOPETCHUIO MPAKTUYECKMX HABBIKOB, HEOOXOAMMBIX JJisi TOBCEAHEBHOM IKU3HH.
Pa3BuTre MNOHATUS O YHCIE B OCHOBHOM IIKOJIE CBSI3aHO C pAalUMOHAJbHBIMU U
UppalMOHAIBHBIMU YHCTIAMU, (POPMUPOBAHUEM MPEACTABICHHM O ICHCTBUTEIIBHOM UHUCIIE.
3aBepilieHue OCBOCHHUSI UHWCJIOBOM JIMHMUM OTHECEHO K CTapiieMy 3BeHy oOIero
o0Opa3zoBaHUsI.

Copnepxanue NIBYX aireOpandecKux JTHUHUN — «AJreOpandecKue BBIPAKCHHSI» U
«YpaBHEHHsI U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO Yy OOYYAIONIUXCS
MaTeMaTUYECKOTO ammapara, He0OXOAUMOTOo JIJIsl pEeHICHUs 3a1a4 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB U NMPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4. B 0OCHOBHOI IKOJIe Y4eOHBINA MaTepua
TPyNIUpPyeTCs BOKPYT PAIMOHATIBHBIX BBIpKEHUN. Anredpa JeMOHCTPUPYET 3HAYCHUE
MaTeMaTHKU KakK S13bIKa JIJ11 TOCTPOCHUSI MAaTEMAaTHUECKUX MOJIeNIEH, OMMMCAaHUs TPOIIECCOB
U SBJIICHUI pealibHOro mMupa. B 3agaum oOydeHus anreOpe BXOIAT Takxke AanbHeHInee
pa3BUTHE ANTOPUTMUYECKOIO MBIIIJIEHUS, HEOOXOAMMOTO, B YaCTHOCTH, JJISI OCBOCHUS
Kypca uH(pOpMATUKH, ¥ OBIAJCHUE HAaBBIKAMH JEAYKTHUBHBIX PACCYXICHHI.
[IpeoGpa3oBanne CUMBOJBHBIX (POPM BHOCHUT CBOHM crenuUUYECKH BKJIA] B Pa3BUTHE
BOOOpaXeHHs, CIIOCOOHOCTEN K MAaTEMAaTHYECKOMY TBOPUYECTRY.

Conepxanue (yHKIIMOHATBHO-Tpa(PUUYECKOW JMHUM HAIEJICHO Ha TMOJy4YeHUe
IIKOJIbHUKAMU 3HaHUM O (QYHKIMAX KaK Ba)KHEMIIEH MaTeMaTHYECKOM MOACIH s
OMMCAHUsA U HCCIEIOBAHUS Pa3HO-OOpPA3HBIX MPOIECCOB U SBICHUN B NPUPOJE U
oOirectBe. M3yuenue 3Toro marepuaia ciocoOCTBYET Pa3BUTHIO Y O0YYaIOIIUXCS YMEHHUS



WCIMOJI30BATh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKa MATEMATHKUA — CJIOBECHBIC,
CUMBOJIMYECKHE, TpaUUECKre, BHOCUT BKJAJ B (POPMUPOBAHUE MPEACTABICHUN O POIU
MAaTEMATHKU B PA3BUTUM IUBUIN3ALUN U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaercsl yueOHbI Kype «Anredpay,
KOTOpBIM BKJIIOYAeT CJEAYIOIIME OCHOBHBIE paslienbl coluepxkanus: «Yucna
BBIUMCIICHUA», «AJreOpanyeckue BBIPAKEHUS», «YPAaBHEHHS UM  HEPABEHCTBAY,
«DyHKIUN.

VY4eOHbIH TUIaH HAa U3yUdeHue anreOpsl B 7—9 kaccax OTBOAUT HE MEHee 3 yueOHBIX
4acoB B HEJIETIO B TEUEHUE KAXKJOTO rojja 00ydyeHHsl, BCET0O 3a TPHU rojaa o0y4yeHus — He
meHee 306 yuyeOHBIX 4acoB.

COJEPXXAHUE YUEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYUEHU )
7 KIIACC

Yuciia ¥ BBIYUCTCHUSA

JIlpoOu OOBIKHOBEHHBIC U JICCSITUYHBIC, IEPEXO0J1 OT OAHOM (HOPMBI 3anucH Ipoodeit K
npyroil. IloHsTHE palMOHANBHOTO YHCHA, 3alHUCh, CpPAaBHEHUE, YIOPSAOYMBAHUE
palMOHANIbHBIX Yncesl. ApupMeTUYECKHE NEUCTBHS C pallMOHAILHBIMU YUCIaMu. Perenue
3aJlay U3 peaybHON MPAKTUKKU HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeNeM: ONpeIesieHre, TPeodpa3oBaHne BhIpaXKEHUN
Ha OCHOBE OIPEIECTICHHU S, 3aKUCh OOJBIINX YHUCE.

[IpouieHThl, 3anmuch MPOIEHTOB B BHJIE IpoOM W ApoOM B BHJIE MPOIEHTOB. Tpu
OCHOBHBIE 33]1a4 Ha MPOIIEHTHI, PELICHHE 3a]1a4 U3 PealIbHON MPAKTUKHU.

[IpuMeHeHnEe MPU3HAKOB JIEIMMOCTH, PA3IOKEHUE HA MHOXXHUTENH HATypalbHBIX
quCenl.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsAMasi ¥ oOpaTHasi IPONOPIHOHAIBHOCTH.

AJireOpanvecKne BbIpasKeHHU s

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumeble
3Ha4YeHUsI IepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIYy BEIMYMHAMHU B BHJE
dbopmynbl. Beraucnenus no gpopmynam.

[IpeoGpa3oBanrie OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO DPAaBHBIC BBIPAKCHHUS,
mpaBwia TpeoOpa3oBaHUs CYMM U TPOU3BEACHMIA, TpaBHia PACKPBITHS CKOOOK U
MIPUBEJICHUS MOAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM IMOKA3aTEIIEM.

Onnownensl M MHorowieHsl. CteneHb MHorousieHa. CloXeHue, BbIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJIBI COKPAIEHHOTO YMHOXEHMS: KBAJAPAT CyMMBbI H
KBajgpar paszHoctu. Dopmyna pa3HOCTH KBaApaToB. Pa3nokeHMe MHOrOWICHOB Ha
MHOKHUTEH.

YpaBHeHus

VYpaBHeHHe, KOpEHb ypaBHEHHWs, IMpaBwia mpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOEe ypaBHEHUE C OJJHOW IEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPaBHEHUS,



pelieHne JMHENHBIX ypaBHeHN. COCTaBlIeHNE ypaBHEHNH 110 YCIOBHIO 3a7a4u. Pemenne
TEKCTOBBIX 3a/1a4 C [IOMOIIBIO YPABHEHUM.

*JluHeliHOe ypaBHEHUE C JBYMS IEpEMEHHBIMH U ero rpapuk . CucreMa OBYX
JUHENHBIX YpaBHEHUHN € JIByMs NEpPEMEHHBbIMU. PelieHne cucteM ypaBHEHH cIocoOOM
MOACTaHOBKH. IIpuMepsI penieHns TEKCTOBBIX 3aJ1a4 C TOMOIIBI CUCTEM YPAaBHEHUM.

DyHKUMHA

Koopaunara Touku Ha npssmoii. YucnoBbie TPOMEXKYTKHU. PaccTosiHrE MEX Ty IBYMs
TOYKaMHU KOOPJAUHATHOM IPSAMOM.

[TpssmoyronpHas cuctema koopauHat, oc OX u Oy. AGciicca u opJiuHaTa TOYKH Ha
KOOpAMHATHOM mockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX popmynamu. UTeHue rpagukon
peanbHBIX 3aBUCUMOCTEM.

[Monstue dynkiun. ['padux Gynkumu. CroiictBa dyHkimii. JluneitHas QyHkius, e€
rpaduk. I'paduk pynkuuu y = kX + b. *I'paduyeckoe pelieHre TMHEHHBIX YpaBHCHUN U
CUCTEM JIMHEWHBIX YpaBHEHUN*.

8 KUIACC

Yucjia ¥ BIYUCTCHUSA

KBangpaTHsiit kopenb u3 uncia. *[lonsaTue 00 uppairoHaibHOM yucie. JlecsTuanbie
NpHOIMKCHUS HMppalMOHAIBHBIX 4Yuceln™. CBolicTBa apu(METHUSCKHX KBaJPaTHBIX
KOpPHEH U MX MPUMEHEHHE K MPeoOpa30BAHUIO YUCIIOBBIX BBIPAKEHUN M BBHIYHCIICHUSIM.
* [leicTBUTENBHBIC YKCIa™,

Crenens ¢ 1eabIM NIOKa3zaTesneM U €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTA.

AJsireOpanyecKkue BbIpasKeHUs

KBagpaTHblil TpEXUIIEH; pa3i0oKeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIU.

Anrebpanueckast 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit apoou. CroxeHue,
BbIUMTAHUE, YMHOXKEHHUE, JCICHHE anreOpandeckux apoOei. PanmoHaibHbIe BhIpaKEHUS
U UX MpeoOpa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyrna KOpHEH KBaapaTHOro ypaBHeHus. *Teopema
Buera*. Pemienue ypaBHEHU, CBOISIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimue
JIpOoOHO-paIMOHATIEHBIC YPAaBHEHHUS.

*T'padmueckas HWHTEpIpETaNHsl YpaBHEHHI C JByMs TEPEMEHHBIMH H CHCTEM
JUHEHHBIX YPAaBHEHUI C ABYMsI IEpeMEeHHBIMU ™. [IpuMepsI pemennst cucTeM HeJITMHEHBIX
YpaBHEHH C IBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrioCcOOOM.

UucnoBble HEpPaBEHCTBA M KX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHETHbIE HEpAaBEeHCTBA C OAHOUN mepeMeHHO. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

DyHKUUA

[Torsitne Qynkmuu. OO6nacTh ompeneneHuss U MHOXKECTBO 3HAYCHHN (YHKIIUU.
CnocoOsI 3aanust GQyHKIHM.

! 3,I[CCL n aajce * * 0003HAYEHBI TEMbI, U3YUCHHC KOTOPBIX IPOBOAUTCA B O3HAKOMHUTCIIbHOM IUIAaHC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



I'padpux pynkimu. Yrenue cBoiicTB pyHKIMH 1o €€ rpaduky. IIpumepsl rpadrkon
(yHKUUH, OTpakaloUUX pealbHbIE MPOLECCHI.
@DyYHKIMH, ONUCHIBAIOLIKE TPSIMYIO U 00OpaTHYIO IPOMOPIIMOHAIBHBIE 3aBUCUMOCTH,

ux rpapuku. Oy Y = X%, Yy = x5, y = x, Yy = S *'paduueckoe peleHue

YPaBHEHHM U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yuciia ¥ BIYUCTCHUSA

PanronanpHble 4ucIa, *WppaiMOHANIBHBIC YHCIIA, KOHCYHBIE U OCCKOHCYHBIC
JeCATUYHbIE TpoOu. MHOXECTBO JCHCTBUTEIBHBIX YHUCEN; JCHCTBUTEIBHBIC YHCIIA KaK
OCCKOHEUHBbIE JIeCSITHUYHbIC JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKE€CTBOM JICCTBUTENBHBIX YUCEI U KOOPJIMHATHOM MPAMOIA.

CpaBHeHue  JCHUCTBUTENBHBIX  4HCeNl,  apumeTrhyeckue  JIEUCTBUA  C
JCHCTBUTCIIBHBIMH YUCTAMH ™.

Pa3Mepb1 00bEKTOB OKPYIKAIOIIETO MUPA, JTTUTEIBLHOCTD MPOIECCOB B OKPYIKAIOIIEM
MUpE.

[TpubmmxEHHOE 3HaUYEHUE BEJIMUUHBI, TOUHOCTD MPUOIMKeHUss. OKPyTriIeHUE YuCell.
[Tpukuaka 1 OlIEHKA Pe3yJbTaTOB BEIYUCICHU.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Pemienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHHWe. PenieHue ypaBHEHH, CBOIOSIIMXCA K KBaJApPAaTHBIM.
bukBanpatnoe ypaBHeHue. *[Ipumepbl pelieHUs ypaBHEHUM TpeTbe H UYeTBEPTOM
CTEeTIeHE! pa3ioKeHUEM Ha MHOKUTEIH ™.

Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHHM.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandyeckKiuM METOIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Perenue cucteM IByX JMHEHHBIX
yYpaBHEHUU € IByMs IEpEMEHHBIMU. PellieHre cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpod cremeHU. ['paduyeckas WHTEpPHpETAIUs CHCTEMBbI
YpaBHEHUM C IByMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM. Pellienne cucreM JMHENHbBIX
HEpPaBEHCTB C OnHOM mepemeHHoil. KBaapatueie HepaBeHcTBa. [ 'paduueckas
VHTEPNPETALHUS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.

DOyHKUUN

KBagpartnunas ¢pynknus, e€ rpaduk u cBoiictpa. [lapabona, KoOopaAMHATHI BEPIIUHBI
napabobl, 0Ch CAMMETPHUH MTapa0OITBI.

I'papukn QyHKIWMIA: y = kx, y = kx + b, y = X%,
y = +x,y = SI/I UX CBOMCTBA.

YucsioBbie MOCJIEA0BATEIbHOCTH U MPOTPEeCCUN

IloraTHE YMCIOBOM  TIOCJEAOBATEIBHOCTH. 3aJaHHE IIOCJICIOBATCIHLHOCTHU
peKyppeHTHOI hopmyIioi u GpopMyIoii N-ro uaeHa.

ApudmeTtndeckas W TreoMeTpuueckas mnporpeccur. Dopmynsl N-TO  4lIeHa



apu(pMETHIECKON U F€OMETPUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

*MN300pakeHue 4aeHOB apu(hMETHIECKON U TEOMETPUUYECKON MPOTPECCHii TOUKAMH
Ha KOOpDJWHATHOM IUIOCKOCTH. JIMHEWHBIM M HSKCHOHEHUHANbHBIA POCT. CloXKHbIE
MIPOLICHTHI ™.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS ®EJEPAJILHOM
PABOYEN ITPOI'PAMMEI KYPCA «AJITEBPA»

OcBoeHune yueOHOTO Kypca «Anredpa» Ha ypoBHE OCHOBHOI'O OOIIIEro o0pa3oBaHus
JOJKHO 00ecreunBaTh JOCTIDKEHUE CICIYIONIUX TMPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

7 KIIACC

Yuciia ¥ BBIYUCTCHUSA

BrInonHsATh, coueTast yCTHbIC M MMChbMEHHBIC TTPUEMBI, apu(MeTHYecKe ITeHCTBUS
C pallMOHAILHBIMU YHUCIIAMHU.

HaxonuTh 3HaueHMsI YUCITOBBIX BBIPAKCHHI; TPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
U TIPUEMBI BBIUYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKCHHM, ColepKaIIuX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexomuth OT omHOW (QOPMBI 3allUCH YUCEN K Jpyro (mpeoOpa3oBBIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTM B OECKOHEUHYIO JeCATHYHYIO JpoOb). CpaBHUBATH U
YHOPSAI0YUBATH PALIMOHAIBHBIE YHCIA.

OKpyrasaTh yucia.

BbINONHATh NPUKKUIKY M OLIEHKY pE3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUI
YHUCIJIOBBIX BBIPAKECHHUIA.

BbInoyHATh AEHCTBUS CO CTEMEHIMHU C HATypaIbHBIMU TTOKa3aTeJsIMU (C OMOpOo Ha
CIIpaBOYHYIO HH(OpPMAIIHIO).

[IpuMeHATh NpPU3HAKK JETUMOCTH, Pa3JIOKEHHE HAa MHOXXHUTEIH HaTypaJIbHBIX
quCenl.

Pemate mpocrteiiiue  MNpakTUKO-OPUEHTUPOBAHHBIE  3a/Jaud, CBS3aHHBIE C
OTHOIICHUEM BEJIMYMH, TPONOPLUHUOHAIBHOCTHIO BEJIMYUH, IPOLEHTAMU; UHTEPIIPETUPOBATH
pe3ysbTaThl pELIEHUsl 3aJady C YYETOM OrPAaHWYEHUM, CBS3aHHBIX CO CBONCTBaMU
paccMaTpUBaeMbIX 0OBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

OpueHTHPOBATHCA B TIOHATHUSAX U OTIEPUPOBATH HA 0230BOM YPOBHE alreOpandecKoi
TEPMHUHOJIOTHEN U CUMBOJIUKOM.

Haxonute 3HaueHWss OYKBEHHBIX BBIPAXKEHUM MpU 3aJaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHus UEIOT0 BBIPAXKEHHUS B MHOTOWIEH MPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATh YMHOXKEHHE OJJHOWICHA HA MHOTOYIEH U MHOTOYJI€HAa Ha MHOTOYJIEH,
MPUMEHSTH POPMYJIbl KBaJpaTa CyMMbl M KBajJipaTa pa3HOCTH (C OMOPOM Ha CIIPaBOYHYIO
uHpopMaluio).

Ocy1iecTBIsATh Pa3ioKEeHUE MHOTOYIEHOB HA MHOKHUTENH C MOMOIIBIO BIHECEHUS



32 CKOOKM OOIIEero MHOXMTENS, TPYNIUPOBKH CJIaraéMblX, NpPUMEHEHUs (QopmMys
COKpaII¢HHOr0 YMHOXEHUS (C OMOpPOH Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensaTs mpeoOpa3oBaHUs MHOTOWIEHOB [Jisi PEIICHHs Ppa3IMYHBbIX 3a1ad M3
MaTe€MaTUKH, CMEKHBIX IPEAMETOB, U3 pPeaJIbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypAIbHBIMU  IIOKA3aTEsIMM U1
npeoOpa3oBaHus BRIPAKEHH (C OMOPOI Ha CITpaBOYHYIO HH(OpMAIIHIO).

YpaBHeHUS M HEPABEHCTBA

Pemarts nuHeHbIE ypaBHEHNS C OJHOW NIEPEMEHHOM, PUMEHSA ITPaBUila IIEpexoaa
OT UCXOJHOTO YPAaBHEHMSI K PABHOCUIIBHOMY eMy. [IpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM
YpaBHEHHS.

Nmers mnpencrtaBieHre o TpadUuecKHX METOJaX INpU PELIEHUH JUHEHHBIX
YPaBHEHHU U UX CUCTEM.

[TonOupaThs mpUMepkl Map YUCEN, SBISIIOIIMXCS PEIICHUEM JIMHEMHOTO YpaBHEHUS C
JBYMS TICPEMCHHBIMH.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHHUS C JBYMs
NIepEeMEHHBIMHU; MOJIB3YSCh TpaUKOM, TIPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Permate cuctembl ABYX IMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyuecku (c OMoOpoil Ha aNTOPUTM yUEOHBIX ACHCTBU).

CocraBisaTe (Mocie COBMECTHOTO aHaIM3a) U pellaTh JUHEHHOE ypaBHEHHE HIIU
CUCTEMY JIMHEWHBIX YPABHEHHI MO YCIOBHUIO 3aJla4l, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ[a4M MMOJTYYEHHBIN pe3yabTarT.

Koopaunatel u rpadpuxu. OyHKUun

N300pakaTb Ha KOOPIMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbl; 3alKCHIBATH YHUCIOBBIE NPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OtmeyaTh B KOOPAMHATHON TUIOCKOCTH TOUKH T10 33JJaHHBIM KOOPAMHATAM; CTPOUTH
rpaduku TuHEHHBIX QyHKnuid. Ctpouth rpaduk GyHkimu y = KX + b,

OnuceIBaTh C MOMOIIBIO (O YHKIIMI N3BECTHBIC 3aBUCUMOCTH MEXK/Ty BETMUMHAMH (10
ANrOpUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BpEMs, pPACCTOSHUE; II€HA, KOJIUYECTBO,
CTOMMOCTb; TIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauth 3HaueHue GyHKIMU [0 3HAUYECHHUIO €€ apryMeHTa.

[Torumate rTpaduueckuii crmoco® TpeACTaBICHUS W aHajdu3a WH)OpMaIUu;
U3BJIEKaTh U HMHTEPIPETUPOBATh HMH(MOPMALMIO U3 Tpa@UKOB peajbHBIX MPOIECCOB U
3aBUCHMOCTEM.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

Hcnonb30BaTh HaYaAJIbHBIE MPEACTABIEHUS O MHOXECTBE NCUCTBUTEIIBHBIX UYHCEI
JUIsl CPaBHEHMS, OKPYIJICHHS W BBIUMCICHHM; H300pa)xkaTh [EMCTBUTEIbHBIE YHCIA
TOYKAMHU Ha KOOPJIMHATHOU MPSMOM.

[TpumensTh noHATHE apU(PMETHUECKOTO KBAIPATHOT'O KOPHSI; HAXOJUTh KBaIpATHbIE
KOpPHHU, UCIOJNB3Yys TMpU HEOOXOAUMOCTH KAJIbKYJISITOP; BBINOJIHATH MPOCTEHIINE
npeoOpa3oBaHus BBIPAKECHUM, COJAEpKAIMX KBaJpaTHbIE KOPHH, UCIOJIB3YS CBOMCTBA
KOpHEM.



Hcnonb3oBaTh 3an1Mcy OONBIIMX U MAJIbIX YKCEII C TOMOILBIO IECATUYHBIX 1po0Oei u
creneHeit uncna 10.

AJireOpanyecKue BbIpasKeHHU s

[IpyMeHsATh MOHATHE CTETIEHU C LENbIM IMOKa3aTeIeM, BBIIOIHATh MPeoOpa3oBaHUS
BBIPAKEHUM, COAEpKalIUX CTENEHW C LEeJdbM ToKa3areneM (C HCHOJIb30BaHUEM
CIPABOYHOIN MHPOPMALIHH).

BbINOJNIHATE  HECIIOKHBIE  TOXKJIECTBEHHBbIE MPeoOpa3oBaHUsA  pallMOHAIBHBIX
BBIDAKEHUI HA OCHOBE MpaBWJl ACHCTBUMM HAJ MHOTOWICHAMH M airedpanyecKUMH
TpOOsSIMU.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEU.

[IpumensaTy mpeoOpa3oBaHMs BBIPAXKEHUW ISl PELICHUS pa3IMYHBIX 3a1ad M3
MAaTE€MATHKH, CMEKHBIX IPEAMETOB, U3 PEAJbHON IPAKTHKHU.

YpaBHeHUS M HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIE YpaBHEHUS (C HCIOIB30BAHUEM CIIPABOYHOU
uHbOpMaIK) W palMOHAIbHBIE YpPAaBHEHMs, CBOJSIIMECS K HHUM, CUCTEMBI JBYX
YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTENIINE HUCCIECIOBAHUS YPAaBHEHUN U CUCTEM YpPAaBHEHHU, B TOM
yuciie ¢ MNpUMEHEHUEM Tpaduueckux TMpeACcTaBlIeHU (ycTaHaBIMBATh, HMEET JH
YpaBHEHHE WIHM CUCTEMA YPABHEHUI PEIIEHUS, €CIIM UMEET, TO CKOJIBKO, U Mp.) C OMOPOH
Ha aJTOPUTM YYCOHBIX JCHCTBHIA.

[lepexoauTh OT cioBECHOH (HOPMYIUPOBKY 3a/1audl K €€ anredpandeckoi MOJeNIu ¢
IIOMOILIbI0 COCTaBJICHWS YPAaBHEHUs WIM CUCTEMbl YPAaBHEHMI, UHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1a4y IIOJIYYEHHBIN PE3yiIbTaT.

IIpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CPaBHEHMS, OLIEHKHU; pellaTh
JVHEWHbIE HEPaBEHCTBA C OJHOW IMEPEMEHHOM M MX CHCTEMBI; /1aBaTh IpadUuecKyro
WUTFOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

OmnepupoBath Ha 6a30BOM ypOBHE (DYHKLMOHAJIbHBIE NOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEeHMs); OINpeAesaTh 3HaueHue (YHKUMU 10 3HAYEHUIO

apryMeHTa; ONpeesaTh CBOMCTBA (PYHKINHU 110 €€ rpaduKy.

. k
Ctpouth rpadMKH 3eMEHTapHBIX GYHKIMHA BUAa , Y = X5, Yy = X3, Y =+/x , Y= =

OMKCHIBATh CBOMCTBAa 4YMCIOBON (yHKIuU mo e€ rpaduky (mpu HEOOXOAMMOCTH C
HaIpaBJIAIONIEH TOMOIIIBIO).

9 KUIIACC

Yucja ¥ BLIYUCTIEHUS

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHATIEHBIE M UPPAIlMOHAJIBHBIC YK CIIA.

BeimosnHaTe apudMeTHyeckue NEHCTBHS C paIlMOHAIbHBIMM YHCIAMH, COYeTas
YCTHBIE U MUCHbMEHHBIE PUEMBI, BBITIOJHITH BEIYUCICHUS C UPPAMOHATBHBIMU YHCIIAMHU.

HaxonuTe 3HadyeHHs CTENEHEW C LEIbIMH MOKA3aTEIsIMU U KOPHEH; BBIYUCIISITH
3HAYCHUS YUCIIOBBIX BBIPAXKCHUM.

OkpyrisiTb ~ JEUCTBUTENBbHBIC  YKCJA, BBIIOJIHATH MOPUKUIKY  pe3yibTara
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUS ¥ HEPABEHCTBA

Pemate jMHENHBIE U KBAApPATHBIE YPAaBHEHMWs, YPABHEHMs, CBOIAILMECS K HUM,
pocTelIre JpoOHO-pALlMOHAIBHBIE YPABHEHMS.

PemaTe npocrenime cUCTEMBI IBYX JIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU
U CHCTEMBbI JIByX YpaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHUE HE SBIIAETCS JUHEHHBIM (10
BU3YaJIbHOI O1ope).

Pematp mpocTeiiiline TEKCTOBBIE 3aJlayd aJireOpanyeckKuM CIOCOOOM € MOMOIIbIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

IIpoBoauTE IpPOCTEHIIINE UCCIECAOBAHUS YPABHEHUM U CHUCTEM YPAaBHEHUM, B TOM
yuciie ¢ MNpUMEHEHUEM Trpaduueckux MpeacTaBieHuil (ycTaHaBiIMBaTh, WMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHU PELIEHHUS], €CIM UMEET, TO CKOJIBKO, U TIP. ).

PemaTh nuHeliHbIe HEpABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA; U300pakaTh peIIeHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3aIIUCHIBATh PELICHUE C IIOMOILBI0 CUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOLIKE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pEIICHHE CHUCTEMbl HEPABEHCTB HA YHMCJIOBOU
IPSIMOM, 3alIMCHIBATH PEILIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4.

DOyHKUUHA

PacrioznaBath  (QyHKIMM  u3yueHHbIX BUJOB. [loka3biBaTh CXeMaTHYECKU
pacrosIoKeHHe Ha KOOPIUHATHOMN IIOCKOCTH rpadukoB GyHkimii Buga: y = kx, y = kx + b,

k .
Jy=axt+bx+c,y=x3y =+x,y= ~ B 3aBUCHMOCTH OT 3HAYCHUH K03 PUIIHEHTOB;

OTHUCHIBATh CBOMCTBA (DYHKITUH.

Ctpoutrb u u300pakaTh CXeMaTHYEeCKH Tpaduku KBaJpaTUUHBIX (QYHKIIHUH,
OIKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

PacrioznaBath KkBagpatuuHyio GYHKIAIO 10 ¢GopMyne, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Yucs10BbIe MOCTEI0BATEILHOCTH U NIPOrPecCUm

PacriozHaBaTh apudmeTHUECKyI0 M TE€OMETPHUUYECKYI0 MPOrPEecCUU MPH Pa3HBIX
croco0ax 3agaHus.

BhITIOJIHATH BBIUKCIICHUS C UCTIONB30BaHUEM (POpMYIT N-TO WieHa apudMeTHuecKon
U TEOMETPUYECKON MPOrpeccuid, CyMMbI MEPBbIX N 4jieHOB (C ONMOPOW HAa CHPABOUYHYIO
uH(pOpMAITHIO).

Pemiath 3a7aum, CBSI3aHHBIE C YMCIOBBIMU IOCIEI0BATEIBHOCTAMHU, B TOM UYHCIIE
3a/1a4¥ U3 peaNbHOM JKU3HHU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1O 'OJAM OBYUYEHMUS)

7 kaacc (He mernee 102 )

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI J1eITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u [TonsaTue panmoHaIBHOTO YKCIIA. CucreMaTH3UPOBATH M 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. ApubdmMernueckre JEHUCTBUS C pPAIMOHAIBHBIMU YHCIAMU. | M IECATUYHBIX TPOOSX.
PauuonanbHble CpaBHeHME, YIOPSIIOYUBAHUE PAITMOHAIBHBIX YHCETT. CpaBHUBATH M YNOPSA0YUBATH APOOHU, TpeoOpa3oBbIBas MPU
qyucaa CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne 0CHOBHBIX 3a7a4 Ha JPOOH, MPOILIEHTHI U3 PEaTbHOM | OOBIKHOBEHHBIE B JIECATUYHBIE, B YAaCTHOCTH B OECKOHEUYHYIO

IIPAKTUKH.

[Ipu3Hakn  JAETUMOCTH,  Pa3OKCHHS
HaTypaJIbHbIX YHCETI.

PeanbHubie 3aBUCUMOCTH. [Ipamas
MIPONOPLIHUOHATBHOCTH.

Ha MHOXHUTEIIN

u oOparHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BbIYMCJIEHUS] 3HAYEHU TPOOHBIX BBIPAKEHHH, COIECPKAILNX
OObIKHOBEHHBbIE M  JECATUYHBIE JApOOU: 3aMEHATh IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHOMN, MPUBOJIUTH BhIpakeHHE K (popme,
HauOosiee ymoOHOW JUIsi  BBIYMCIICHHH, MpeoOpa3oBHIBATH
IpOoOHbIE BBIPAKEHUS HA YMHOXKEHHE M JEJICHHE IECSITHUHBIX
Ipo0eil K IeCTBUAM ¢ LENBIMU YUCIaMU (TP HEOOXOIMMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

I[IpuBoauTH uMCI0BbIe U OyKBeHHble NMPHUMEPbI CTEICHU C
HATypallbHBIM TOKa3aTelleM, OObBSCHSSI 3HAUYEHUS OCHOBAHUS
CTETNEHH U TOKa3aTelsl CTENEeHH, HaXOJUTh 3HAUCHUS CTereHel

Biza @ (2 — 11060€ PAIHOHAIBHOE YHCIIO, N — HATYPAIBHOE
YHCII0) C ONOPOM Ha CIIPaBOYHYIO HH(OPMALHIO.

[TonnmaTe cMbICa 3anHCH OOJBIIMX YHCeT € MOMOIUbIO
JAeCATHYHBIX Apodeii U creneHer yucaa 10, IpUMEHATH UX B
peajbHbIX CHTyalusIX.

I[IpuMeHSITH IPU3HAKY JE€IUMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.




Pemiath mpocreiinme 3aa4u Ha 4acTH, IPOLIEHTHI, IPOTIOPLIMH,
Ha HaxXOXJIeHUuEe ApoOH (MPOIEHTa) OT BEJIMUYUHBI U BEJIMYUHBI 10
e€ npobu (mporeHTy), 1podu (TIPOICHTa), KOTOPBIH COCTaBIISET
ogHa BenuuuHa oOT aApyrod. IlpuBoauTh, pa3dupars,
OI[eHMBATh PA3JINYHBIC PEIICHUS, 3aIIUCH PEIIEHUN TEKCTOBBIX
3az1a4.

Pacno3naBathb U 00bSICHSITD, ONUPASICh HA ONIPEICIEHUS, IPSIMO
IPONOPLUOHANIbHBIE u o0OpaTHO MIPOMOPIUOHATIbHBIE
3aBHCHMOCTH MKy BEIHUYMHAMHU; MPUBOIUTH MPUMEPbI dTHX
3aBUCUMOCTEH M3 peaJlbHOTO MHpa, U3 JAPYTrux Yy4eOHBIX

IIPEMETOB.
Pemare npocreiinmme nmpakTHKO-OPMEHTHPOBAHHBbIE 3aJadu
HA  Apo0M, TMPOUEHTbl, TNPAMYWW H  00paTHYIO

MNPpONMOPUUOHAIBHOCTHU, MIPOMMOPIINH.

AJiredpanueckue
BBIPaKeHM A
(27 9)

byksennsbie BeipaxkeHus. [lepeMennsle. JlonmycTrMble 3HaYEHUS
nepeMeHHbIX. DopMyIIbI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUN, PACKPHITHE CKOOOK
U TIpUBeJIeHUE MOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYpPAJIbHBIM MOKA3aTEIIEM.
MHorousneHsl. CrnoxeHnue, BBIYUTAHMUE, YMHOKECHHE
MHOroujgeHoB.  Dopmynbl  COKpAalIEHHOIO  YMHOKEHHUSI.
Pa3noxeHne MHOro41€HOB HA MHOKUTEIH.

Osiaajnerb Ha 0azoBoM YPOBHe anreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITb €€ B Ipolecce
OCBOEHUS y4eOHOTO MaTepHuaa.

HaxoauTh 3HaueHHs] OYKBEHHBIX BBIPDQKEHUU MPH 3aJaHHBIX
3HAYEHUSIX OYKB; BBIMOJIHATH BBIYUCIEHUS IO (OPMYIIaM.
BoInoaHATHL 1peoOpa3oBaHUs 1IEJIOT0 BBIPAXKEHHUS] B MHOTOWICH
MPUBEICHNEM MOJI0OHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
BbINOJHATL YMHOXKEHHE OJHOYJIEHAa HA MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NMPHMEHsITh (OpMyJbl KBajapaTa
CyMMBl U KBajjpaTa pa3HOCTH C ONOPOH Ha CIPaBOYHYIO
uHpopMaIuio.

OcymiecTBIATh PA3JI0KEHUE MHOTOYJICHOB Ha MHOXHUTEIN
nyTéM BBIHECEHHMSI 32 CKOOKH OOIEro MHOXKHUTEIS, IPUMEHEHHS
dbopMynel  pa3HOCTH KBagpaTroB, (OpPMYNI COKpAIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
Ipumensitb 1peoOpa3oBaHWE MHOTOWIEHOB JJISI  pEIleHUs
pa3MuYHBIX 337a4 W3 MaTEeMaTHKH, CMEKHBIX TPEIMETOB, H3
pearbHOM MPaKTUKH.

3HAKOMUTBCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKH.




YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpasHeHue, IIpaBHIIa peoOpazoBaHus YpaBHEHMUH,
PaBHOCUIIBHOCTb YPAaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX YpaBHEHUN. Pemenne 3amaq
C IOMOILBIO YPABHEHHUH.

*JluneitHOoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK™.
Cucrema 1ByX JUHEMHBIX YpPAaBHEHUN C IByMs IIEpEMEHHBIMHU.
Pemienne cucrem ypaBHeHUM CrmocoOOM TOJCTAaHOBKU U
CIocO0OM CII0KEHUS.

Pematp JInHENHHOE ypaBHEHHUE C OJHOM IEPEMEHHOM, NPUMEHSISI
NpaBHIIa IIEPEX0A OT UCXOJHOIO YPABHEHHS K PaBHOCUIIBHOMY
emy Oosiee mpocroro Buja. [IpoBepsATs, ABIIETCA I KOHKPETHOE
YHCIIO KOPHEM YPAaBHEHUS.

IlopOupars npuMepsbl Nmap 4YHUCEN, SBISIONIMXCSA PEIICHUEM
JIMHEHHOTO YPAaBHEHMS C IByMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAWHATHON IUIOCKOCTH TpaduK JIHMHEHHOTO
YpaBHEHHUS C JBYMs NEPEMEHHBIMH (IpU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOM OTMOPbI); MOJB3YSICh TpaduKoM,
NPUBOAUTH IPUMePbI PELICHNS YPAaBHEHUS.

HaxoauTh peleHue CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHHM C
JIBYMsI IEPEMEHHBIMU C OTIOPO Ha alrOPUTM YUeOHBIX JEHCTBUM.
CocTaBJiSITh U pemiaTh YPaBHEHUE WINA CUCTEMY YPAaBHEHUU I10
YCIOBUIO 3aJa4d, HWHTEPIPETHPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d IIOJIY4YCHHBIM pe3yiapTaT € ONOpOM Ha
BOITPOCHBI IIJIaH.

Koopaunartsi
u rpadpukm.
LORIN10700
(24 v)

Koopnuuara Toukm Ha npsamoil. YUYucIoBbIE TPOMEKYTKH.
PaccTosinne Mexay IByMs TOUKaMH KOOPJIMHATHOW MPSIMOM
[IpsimoyronpHasi cuctemMa KOOpJAMHAT Ha MIOCKOCTH. [Ipumepsl
rpadukoB, 3agaHHbIX popMmyraamu. UTeHue rpaduKkoB peanbHbIX
3aBUCHUMOCTEH.

[Tonsatue ¢ynkmuu. I'padux dyaknuu. CoiicTBa (QyHKIHIA.
Jluneiinas  ¢yaknua. [loctpoenune rpaduka JTUHEHHOMN

¢byukuuu. 'paduk pynkauu y = kx + b,

N300paxkath Ha KOOPJAWHATHON PAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
MHTEPBaJIbl; 3aMMCHIBATh UX HA alIreOpandeckoM s3bIKe.
OTMeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TpaUKu HECIOXKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (QopMynaMH, B TOM YHCIE C MOMOIIbIO HU(PPOBBIX
1ab0paToOPHiA.

IIpumeHsATh, M3y4aTh NPEUMYIIECTBA, MHTEPINPETHPOBATH
rpaduueckuii crnocod MpeacTaBIeHUs U aHallM3a pa3HO00pa3HOU
YKU3HEHHOU nH(pOopMalnu.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (YHKIMH, OBJIA/IE€BATh
(GyHKIMOHATBHOW TEPMHUHOIOTHEH.

PacnosnaBarhb JuHeiHy0 QyHkuuio Y = kX + b, omuceiBaTh
e€ CBOICTBa B 3aBUCHMOCTH OT 3HaueHuil koaduuuentos K u b
(mpu HE0OXOAMMOCTH C OIIOPOM Ha AITOPUTM IPaBUIIA).
Crpours rpadpuku muHelHON QyHKINU, QyHKIMU Y = KX + b
Hcnonb3oBaTs nu)poBbIe pecypebl 11 IOCTPOSHUS Ipa(uKoB




(byHKIUI 1 U3ydeHHs UX CBOMCTB.
IIpuBOoaUTE TPUMEPH! JMHEMHBIX 3aBUCUMOCTEM B peEajbHBIX
IIpoOLIECCaX U SIBJICHUSX.

IToBTOpEHUE
H 00001IeHNE
(6 9)

[IoBTOpEHNE OCHOBHBIX NOHATUH M METOJOB Kypca 7 Kiacca,

00001IEHE 3HAHU.

BbiOuparh, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIUMCIICHUH,  NpeoOpa3oBaHMil  BBIPAKCHHUH,  PEIICHHS
yYpaBHEHH TPU HEOOXOTMMOCTH C HAIPABJISIONIEH TOMOIIBIO.
OcymecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUU H
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3oOBaHHUM,
MTOCTPOCHUN.

PemaTh npocreiilmme 3a1a4m U3 peaIbHON KU3HHU, MIPUMEHSATH
MaTeMaTH4YecKHe 3HAHUS Ul DPEIICHHWs 3aJad W3 JAPYTrHux
IIPEMETOB.

Pemats, mnpocreiiliMe TEKCTOBbIE 3a]a4d, CPABHUBATD,
BBIOUPATH CNIOCOOBI PEIICHMS 3a1a4H.

8 kiacc (e menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIHXCS

4acoB)
Yucaa u Kanpartuslit kopenb u3 yncina. *[lonstue 06 uppannoHaibHoM | @OpPMYJIHPOBATH ONMpeiesieHHe KBAJIpaTHOTO KOPHS U3 YHUCIA,
BbIYHCJICHHS. yucne. Jlecarnunbie mpuOIMHKEHUS UPPALMOHAIBHBIX YHCEN. | apU(PMETHIECKOTO KBaJIPAaTHOTO KOPHS MPH HEOOXOJIMMOCTH C
KBaapaTubie JeiictButenpHbie yncna. CpaBHeHHE JEHCTBUTENBHBIX YUCET ™. | BU3yaIbHOM OTIOPOIA.
KOPHHU ApubMeTHIECKHI KBaIpaTHBIN KOPECHb. IIpuMeHsAITH ONEpaLMI0 W3BJICUYECHHS KBAJAPATHOIO KOPHS U3
(1549) VpaBHeHue Buaa X° = a. YHCIIa, HCMOJIb3Y IIPH HE00X0IUMOCTH KAJBKYJISITOP.

CaoiicTBa apu(pMETHYECKHX KBaJIPaTHBIX
IIpeoOpa3oBaHue  YHUCIOBBIX  BBIPAXKEHUH,
KBaJ[paTHbIE KOPHH.

KOpHEM.
coJiepKalinux

OuneHnBaThp KBaJpaTHbIE KOPHU LEJIBIMH YHCIAMH |
JECATUYHBIMH JpOOsSMHU.

CpaBHMBaTL W YNOPAA0YMBATHL  PAIMOHAILHBIE U
UppalnvoHaIbHbIE YUCIIa, 3aMUCAaHHbIE C OMOIIBIO KBAJpPaTHBIX
KOpHEH Npu He0OXO0AUMOCTHU C HAIPABJIAIOIIEH TOMOUIBIO.




HccnenoBarb ypaBHEHHE X2 = a, HaxXoAWUTb TOYHBIE H
npubnxEénnsle Kopuu pu a > 0.

HUccaenoBath CBOMCTBA KBAJPAaTHBIX KOpPHEW, IPOBOJSA
YHUCIJIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIbKYISITOpA
(xommbroTEpA).

IlpuMeHaTs cBOMCTBA apu(MeTHYECKHMX KOpPHeH 1Jd
npeodpa3oBaHus BbIPAKEHUIH.

BbinoyHATL mnpocreiilmmMe NpeoOpa3’oBaHUsl BBIPAKCHHM,
COJIepKallluX KBaJpaTHble KOPHHU. BpIpakaTb NepeMeHHble u3
F€OMETPUYECKUX U pu3nYecKuX GopMys MpU HEOOXOIUMOCTH C
OIIOPOM Ha MPABUIIO.

BoruncasaTs 3HaYeHHsI BBIPAXKEHUM, COJIEpKalluX KBaJIpaTHbIE
KOPHH, UCHOJIB3YsI PU HEOOXOAUMOCTH KalIbKYISATOP.
Hcnonb3oBaTh B XOJ€ pEIICHHUS 3a1ad  dJIEMEHTapHbIe
MPEJICTABJICHUS], CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYECHUSMU
BEJIMYHH.

3HaAKOMHUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMATHKH.

Yucaa n
BbLIYMCJICHUS.
Crenennb

¢ HeJbIM
nmokasarejiemM
(79)

CreneHb ¢ 1enpIM okasaresieM. CTaHgapTHasI 3alUCh YUCIIa.
Pa3Meprsr 00BEKTOB OKpyXkaromero Mupa (OT 3JIeMEHTapHBIX
YacTHI] IO KOCMUYECKUX 0OBEKTOB), UTUTEIBHOCTh IPOIIECCOB
B OKpYIKAroOIeM MHpeE.

CBOCTBA CTEIICHU C EJIBIM MOKA3aTEeIICM.

@D opMyJIMPOBATh ONpe/iesieHHe CTENEHU C IIEJIBIM MT0Ka3aTelleM
(pu HEOOXOUMOCTH TI0 BU3YaJILHOM OTOpe).

IpeacraBiasTh 3anMch OOJBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
Bujge. CpaBHHBATh 4YWCIa M BEJIMYMHBIL, 3alHMCAaHHBIE C
KcrnoJib3oBanueM crenenu 10.

Hcnonb3oBaTh 3anmMch 4KCeI B CTAaHIApPTHOM BUAE IS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, AJIUTEIBHOCTU IMPOLIECCOB B
OKpPY)KaIoIlleM MUpeE.

®opMyJIMPOBaTh, 3alIUCHIBATL B CHMBOJIHYECKOH (popme U
WIJIIOCTPUPOBATH, NMPUMEPAMH CBOWCTBA CTENEHH C LEJIbIM
nokaszareieM (Ipy  HEOOXOJMMOCTH C  HCHOJb30BaHUEM
BU3YaJIbHOU OTIOPHI).

IIpumensith  cBolicTBA  CTENEHW JUIsI  IpeoOpa3oBaHUs
BBIPKEHUH, COMEpKAIIMX CTENEHH C IEeNbIM IOKazaTeleM C
UCIIOJIb30BAaHUEM  CIPaBOYHOW HHPOpMaAIUU. BhINOJHATHL




AeHCTBHS C YMCIaMM, 3alMCAHHBIMM B CTAaHJIAPTHOM BHJC
(YMHOKEHUE, JIeJICHHEe, BO3BEJICHUE B CTCIICHB ).

Auaredopanyeckue |Kanpartusiii TpéxuneH. Pasnoxenue kBagpaTHoro tpéxwieHa|Pacmo3HaBaTb — KBaJpaTHBIM  TPEXWIEH,  yCTAHABIMBATH

BbIPa:KeHHS. Ha MHOXKHTEIIH. BO3MOJKHOCTB €TI0 PA3JIOKEHHS HA MHOKUTEIH.

KBanpaTHbrii PackiaapiBaTh HA MHOMKUTEIHM KBAJpPAaTHBIM TpEXWIEH C

TpéX‘lJ’leH HCOTPULATCIIbHBIM AHUCKPUMHWHAHTOM IIpHU H€O6XOI[I/IMOCTI/I C

Sy OIOPOI Ha AITOPUTM IpaBUIIA.

Aareopanuyeckne | AnreOpanueckas ApoOb. JlomycTuMble 3HaUEHHS IEPEMEHHBIX, | 3anuCchIBaTH adredpandeckue BoipakeHus. HaxoauTs 001acTh

BBIPa:KeHHS. BXO/SIIIUX B alireOpandeckre BeIpakeHus. OCHOBHOE CBOWCTBO | OTIPE/ICIICHUS PAIlIOHAIBHOTO BBIPAKECHUSI.

Aareopanuyeckasi | anreOpanudeckoit Apoou. Cokpaiienue apoOeit. BBINOJHATHL YHCIOBBIE MOJCTAHOBKH U BBIYHMCJIATH 3HAUYCHHE

Apodh Cnoxenue, BBIYHTAHUE, YMHOKEHUE " JeTieHne | ApoOu, B TOM YHCIIE C TIOMOIIBIO KAIBKYIISATOPA.

(15 9) anredpamveckux npobeil. IlpeoOpazoBanue BbIpaxkeHUil, | POpMYyIUPOBATHL OCHOBHOE CBOMCTBO ayireOpandeckoi ApoOu u

coJIepXKaniux aaredpandeckue apoou. NPUMEHATH €ro JJIs IpeodpazoBaHus Apoleit.

BoInoaHATL AelicTBUSI C anredbpandyeckuMu JApoOsMU TMpu
HEOOXOAMMOCTH C Hampapisiomed momMompbio. [IpuMeHsTh
npeoOpa3oBaHus BhIpAXKEHHUN Ui pelieHus 3a1ady. Beipaxkatb
nepeMeHnble 13 Qopmyn (PuU3MYECKHX, TE€OMETPUUECKHUX,
OTIMCBHIBAIONINX OBITOBBIC CHUTYyallUH) TPH HEOOXOIUMOCTH C
HaIMPAaBJISAIONIEH TOMOIIBIO.

YpaBHeHust KBanparnoe ypaBuenue. HemonHoe kBaapaTHoe ypaBHeHHeE.|Pacmo3HaBaTh KBaJgpaTHbIC YPAaBHEHUS.

U HEpaBeHCTBA. dopmyna KopHel KBaJapaTHOro ypaBHeHHs. *Teopema Bueta*. | 3anucbiBaTh (opmyay KopHel KBaJpaTHOTO YpaBHEHHS;

KBaapaTHbie Pemenue ypaBHeHuil, cBoIAIMIMXCS K KBaapaTHbIM. [IpocTeiiiue | pemiaTh KBaJpaTHbIe YPABHEHHsI — TOJHbIC U HEMOJHbIE (C

ypPaBHEHHSA IpoOHO-palOHANIbHBIE YPABHEHUSI. MCII0JIb30BaHUEM CIIPABOYHON MH(POPMAIUN).

(15 4) Pemenne TeKCTOBBIX 3amad C TOMOINBIO  KBajapaTHbIX | [IpoBoauTh  mpocTeiilime  HMCCJIEIOBAHMS  KBaJpaTHBIX

ypaBHEHUH. YpaBHEHUH.

PemiaTe ypaBHeHusl, CBOIALIUECSA K KBAJAPAaTHBIM, C IIOMOLIBIO
npeoOpa3oBaHuil U 3aMEHON MEPEMEHHON C OMOPON Ha alIrOPUTM
IIpaBUIIa.

Habnropate M aHaJIM3MPOBATh CBA3b MEXIY KOpPHAMHU U
K03 pULIMEHTaMU KBaJPaTHOTO YpaBHEHHUS.
*TIpumeHaTh TEOpEMY Buera

JJIA peUICHUA




3a/1a4 (C UCIOJB30BaHUEM 00pasia)™*.

Pemath TekcTOBbIE 3aJa4yM  AIreOPaMUECKUM CIOCOOOM:
NEPEXOUTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHUS 3a/1a4d K
anredpandeckol MoJenu IMyTEM COCTaBIEHHUS ypaBHEHHS (Ipu
HEOOXO/JMMOCTH €  HampaBISIONIEd  IMOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTHS aareOphl.

YpaBHeHust JIluneiiHoe ypaBHEHHME C JABYMs NEPEMEHHBIMH, €ro rpaduk,|Pacmo3HaBaTh JIMHEHHbIE ypaBHEHUS C IBYMS IIEPEMEHHBIMU.
U HEPaBEHCTBA. IIPUMEPBI PEUICHUS YPABHEHUU B LENIBIX YHCTIaX. Ctpouthb rpaQuKu JIMHEHHBIX YpaBHEHHUH, B TOM YHCIE
Cucrembl Pemenune cuctem aByX JMHEHHBIX YpaBHEHUH C JBYMS|HCHOJB3YyS LH(PPOBbIe pecypchl (Mpu HEOOXOAUMOCTU C
YPaBHEHU nepeMeHHbIMU. [IpuMepbl perieHus CUCTEM HEIMHEMHBIX | ONOPON Ha alTOPUTM YU4eOHBIX IEHCTBUI).
(13 v) YpaBHEHUH C IByMsI IEPEMEHHBIMHU. Pazanuarhs napauierbHbIE U MIEPECEKAIONINAECS TPAMBIE IO WX
*I'papuueckas  UHTEpHpeTalusi  ypaBHEHUS C  JBYMs | ypaBHEHUSIM.
MIEPEMEHHBIMHU M CUCTEM YpaBHEHHH ¢ IByMs NepeMeHHbIMU ™. |Pemiath CUCTEMBl JBYX JIMHEHHBIX YpaBHEHUH C JIByMs
Pemrenne TeKCTOBBIX 3a71a4 € MIOMOIIBIO CUCTEM YPAaBHEHUH. MIEPEMEHHBIMU IOJICTAHOBKOW U CIOKEHHUEM.
PemaTh npocTeiiine cucTeMbl, B KOTOPbIX OJHO U3 YPaBHEHUH
HE SIBJISIETCS JIMHEHHBIM MPU HEOOXOJMMOCTH C HampaBIsioLIeit
MTOMOILIBIO.
*TIpuBoauTh TrpauUUecKyl0 MHTEPNPETANUI)  PELICHUS
YpaBHEHUS C IBYMS IEPEMEHHBIMHU U CUCTEM YPABHEHUM C IBYMS
nepeMeHHbIMU. *
PemaTth TeKCTOBBIE 32/1a4H AITeOPaMuECKUM CIIOCOOOM.
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBONCTBa YHCJIOBBIX HEPaBEHCTB,
U HEPABEHCTBA. HepaBeHnctBo ¢ 0aHOM nepeMeHHOM. JInHeliHbIe HEpaBEHCTBA C | LULTIOCTPUPOBATh X Ha KOOPAMHATHOU MIPSMOM.
HepaBencrBa OIHOM mnepeMeHHOW M ux pemeHne. Cucremsl IMHEHHBIX | [IpUMeHATDH CBOWCTBA HEPABEHCTB B XO/€ PELLICHNS 33/1a4.
(12 9) HEPaABEHCTB C OJTHOM MEPEMEHHON U UX pEUICHUE. Pemiatp JMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHO,

N300paxkeHue perieHrs JMHEWHOTO HEPaBEHCTBA U UX CHUCTEM
Ha YUCIIOBOW MPSIMOM.

n300paXkaTh pelIeHre HePaBEHCTBA HA YUCIIOBON MPSMOH.
PemaTh cucTeMbl JMHEHHBIX HEPABEHCTB, U300pakaTh pelIeHUe
CHCTEMBbl HEPABEHCTB Ha YHCIIOBON MPSAMOM U HEOOXOUMOCTH
C BU3YyaJIbHOM OIIOPOM.

DyHKIUH.

[lonstne ¢yHkuuu. OO6IacTh ONpENENeHUS M MHOXKECTBO

HUcnoan3oBarh  QYHKUMOHATIBHYIO  TEPMHHOJOTHIO H




OcHOBHBIE
NOHATHUSA
59

3HayeHui GpyHKIuH. CriocoObl 3a1aHust QYHKIUIA.
I'padux ¢ynkumu. CpoiicTBa (pyHKINH, UX OTOOpakeHHE Ha
rpaguke.

CHMBOJIUKY.

Boruucisite 3HaYeHust PyHKIMH, 3a1aHHBIX GopMynamu (TIpH
HEOOXOJUMOCTH HCHOJB30BaTh KaJbKYJATOP); COCTABJIATH
TadJaMUbI 3HAYeHUH QyHKINU.

CtpouTthb 1o TouKkaM rpaguku QyHKIUN.

OnucpiBaTh CBOMCTBA (QYHKIIMH Ha OCHOBE €€ TpaduuecKoro
NpPEICTAaBICHUS TP  HEOOXOJUMOCTH C  HANpaBIIAIOLICH
ITOMOILBIO.

Hcnonb3oBaTh  (QYHKIMOHAIbHYIO  TEPMHUHOJIOTHI0O W
CHUMBOJIMKY.

HccaenoBarh mpuMepsbl TPaQUKOB, OTPAKAIONIUX peaTbHBIC
npoueccsl U siBieHus. IlpuBoauTh, NMpHMepbI IPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMMH.

Hcnonb30BaTh KOMIbIOTEPHBIE POrPAMMBI JUI TIOCTPOCHUS
rpadukoB QyHKINN U U3y4EHUS UX CBOMCTB

D yHKUUMH.
YucaoBbie

byHkuun
9

Urenne wu mnoctpoeHue rpadukoB GyHKud. [Ipumepsr
rpaduKoB PYHKIMH, OTpAKAIONIUX peaTbHbIC TPOIECCHI.
OyHKIUH, ONMCHIBAIONINE  TPSAMYyIO W OOpaTHYyIO

MPOTIOPITMOHATBHBIC 3aBUCUMOCTH, BX Tpaduku. ['unepodoa.
I'padpuk ynkumu y = X2.

-2y =13y = -k«
Oyuxkuuuy = X2,y = X3,y = /x, Y == *rpaduucckoe
pelieHne ypaBHEHH ¥ CUCTEM YpaBHEHUH. *

Haxoauts ¢ momMoubio rpaguka QyHKIUN 3HAYEHUE OJTHOM U3
paccMaTpUBaEeMbIX BEJIMYHH 10 3HAYEHUIO IPYTroOil.

B HecnoXHBIX Ciydasx BbIpazkaTh (oOpMYyJI0ii 3aBHCHMOCTH
MEXy BEINYNHAMH.

OnuchiBaTh XapakTep W3MEHEHHMsS OJIHOM BEJIIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBats Buabl u3ydaeMmblx (¢GyHkuuid. Iloka3piBaTh
CXeMATHYeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadukoB byHKIMI BUJIA: y = X2 y = X3
Y= VR Y =T

Hcnoab3oBaTh PYHKUMOHAILHO-TPapUUYECKHE
npeacTaBJIeHUsI 17151 PEIICHUS U UCCIIEOBAHUS YPAaBHEHUN U
CHUCTEM YpaBHEHMII.

IpumensTy nudpoBbie pecypchl Ui MOCTPOEHUs IpaduKOB
byHKIUIA.

IloBTOpEHUE

HOBTOpeHI/IC OCHOBHBIX TOHATHA W METOIOB KypCOB 7nu8

I[IpumeHsITH €HOCOOBI  CPaBHEHUS YHCEJN, BBIUYHCICHMI,




H 00001IeHNE
(6 9)

KJIacCOB, 0000IIeHIEe 3HAHNN.

IpeoOpa30BaHUil BBIPAKEHUM, PEILICHUs] yPaBHEHUIA.
OcymecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUU H
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHHUM, MpeoOpa3OBaHMUIA,
IIOCTPOCHUN.

Pemiate 3agayd M3 peasbHON  KU3HHM, INPUMEHATH
MaTeMaTHYeCKUe 3HaHUsA Ui peleHus 3ajad U3  JpYyrux
IIPEMETOB.

PemiaTh TekcTOBBIE 32124, CPABHUBAThH, BLIOUPATH CIIOCOOBI
peneHus 3a1a4n.

9 knacc (He menee 102 1)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE conepxaHue

OcHOBHBIE BUBI 1eITEJIbHOCTH 00y4A0IIHUXCS

Yucaa n
BbIYMCJICHUSI.
JlelicTBUTEILHbIE
ymucsaa

(9 9)

PanmonaneHbpie yncna, *uppannoHanbHbIC YMCIa, KOHEYHBIC U
OECKOHEYHEIE ECATUYHBIE IpoOu. MHOXeCTBO
JEWCTBUTEIBHBIX  4YHCEJ, JEHCTBUTENbHBIE YHCIA  Kak
OCCKOHEYHBIC JeCATUYHBIE npoOu. B3ammMHO 0JHO3HAYHOE
COOTBETCTBHE MEXJTYy MHOXKECTBOM JCHCTBUTEIBHBIX UHCET U
MHOYKECTBOM TOYEK KOOPJIUHATHOM MPSIMOM.

CpaBHEHHME  JCHCTBUTEIBHBIX  4HCeN, apUPMETUUYECKUE
IEWCTBUSA C NEHCTBUTENLHBIMY YHCIAMU.

[TpubmmxEHHOE 3HAYCHHUE BETUYMHBI, TOYHOCTH PUOIHMKCHUS.
Oxpyrinenue wuymcen. Ilpukuaka W OIEHKAa pe3ylbTaToOB
BBIUMCIICHUH.

Pa3zBuBaTh mnpeacTaBJieHHMsT O 4YHCIAX: OT MHOYECTBA
HaTypaJbHBIX YUCEN 10 MHOXKECTBA JCHCTBUTEIBHBIX YHCEIL.
O3HaKOMHUTBCH c BO3MO>KHOCTBIO NIPEICTaBIICHUS
JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOW JECATUYHOU IpoOH,
NPUMEHSATh JIECATUYHbIC MPUOIMKEHUS PpalUUOHANBHBIX U
HUPPALMOHAIILHBIX YUCET.

*3anuchIBaTh, CpaBHHMBAThH U YHOpsiI0YMBaTh
eMCTBUTEIbHEIE UnCIa™,

BeimoiHATL, coyeTass YCTHbIE UM INHCbMEHHbIE IPUEMBIL,
apudmMeTHUecKHe IeiCTBUSI C PAIMOHAIBHBIMU YHUCIAMU;
HAXOJAUTHL 3HAYCHUS CTEIIEHEH C IEJIBIMUA ITOKa3aTelsIMUd |
KOpHEN; BBIYMCJISITh 3HAUYECHNS YUCIIOBBIX BBIPAKEHUN.
[MoayuyuTsh mnpeacTaBjieHHe O 3HAYUMOCTU JEHCTBUTEIIBHBIX
YKCEJ B IPAKTUYECKOM ACSITEIIbHOCTH YEJIOBEKa.
AHaM3UPOBATh MW [1eJaTh BBIBOAbI (IOCJIE€ COBMECTHOIO




aHaJM3a) O TOYHOCTH NPHOMMKEHHs JCHCTBUTEIBHOTO YHCIA
IIPU pELICHNH 3a/]au.
OxpyrasaTh JEUCTBUTEIbHBIE YKCIA, BBLIMOJHATH MPUKUAKY

pe3yibTaTa  BBIYMCIICHHMM, OLEHKY 3HAQ4eHUM  YHCIOBBIX
BBIPAKCHUM.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHue. PemieHune ypaBHeHMH, CBOAAIIMXCSA K|OcBaMBaTh, 3allOMHHATHL M TNPUMEHATb rpaduyeckue
U HepaBeHCTBA. JIUHEIHBIM. MeTOAbl NIPU PELIEHUH ypaBHEHHWIl, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. Pemienue ypaBHeHMH, cBoASIIUXCA |(IpU HEOOXOAMMOCTH C OMNOPOM Ha ajIrOpUTM y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. buKBagpaTHbIEC ypaBHEHMUS. nercTBuil).
nepeMeHHOMn *TIpumepsl pemieHus ypaBHEHUW TpeThel u  4eTBEPTOi | Pacmo3HaBaThb 1ebie U IpoOHBIEC YpaBHEHUS.
(14 4) CTEeNeHEe! pa3oKeHHEeM Ha MHOKUTEIH. ™ Pemiate JiMHeliHbIe W KBA/JPAaTHbICe YPABHEHHUS, YPABHEHUs,
Pemenue npoGHO-paliioHaIbHBIX YPABHEHUH. CBOJSIIMECS K HHUM, MpocTelinne ApoOHO-paloHaIbHbIE
Pemenmne TeKCTOBBIX 3a71a4 alreOpandeckumM METOJIOM. YpaBHEHUS.
IIpensiaraTh BO3MOKHBIE CIIOCOOBI PEIIEHHs TEKCTOBBIX 3ajad,
o0cy:kIaTb HMX M PpelaTb TEKCTOBBIE 3alaud Pa3HBIMHU
crioco0amu.
3HAKOMHUTBCA C HCTOPHEN PA3BUTUSA MATEMATUKU
YpaBHeHus JIuHeliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh W MPUMEHSATHh NPUEMBI PEIIEHHUsS] CHCTEMBI IBYX
U HepaBeHCTBA. Cucrema 1ByX JTUHEHHBIX YPAaBHEHHH C IBYMS IIEPEMEHHBIMH U | JIMHEWHBIX YPABHEHHUM C ABYMS IIEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl e¢ pemicHue. Pemenue cucreM AByX YpaBHEHMM, OIHO W3 |ypaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHE HE SBIIACTCS JIMHEWHBIM
yYPaBHeHHUii KOTOPBIX JIMHEWHOE, a APYro€ — BTOPOU CTEIICHH. (o BU3yalibHOM OIIOpE).
(14 v) I'paduueckass uHTEepIperanust CUCTEMbl ypaBHEHMH ¢ JByMms | Mcmoab3oBaTh (DyHKIHMOHAIBHO-TpAQUUECKHE IPEICTABICHUS

INCPEMCHHBIMU.
Pemenue TeKCTOBBIX 3a7a4 anre6pqueCKHM CII0CO0OM.

JUIS pellleHUsl U MccileI0BAHUSI YPABHEHUH U CUCTEM.
AHAJTW3MPOBATHh TEKCTHI 3a/1a4, pelaTh UX alredpandyeckKum
CrocoOOM: MepexoauTh OT CIOBECHON (POPMYIMPOBKU YCIOBUS
3a7jauyl K anreOpanyeckon MoJeNu MyTEM COCTABIICHUS CUCTEMBI
YpaBHEHMI; pemiaThb COCTABICHHYI0 CHCTEMY YypaBHEHUM;
HHTEPHNPEeTHPOBATH PE3yJbTaT.

3HAKOMHMTBCS ¢ HCTOPUEH Pa3BUTHA MaTEMATUKU

YpaBHeHust

YuciaoBeie HCPaBCHCTBA N UX CBOICTBA.

qHTaTb, 3anucCbIBaTDb, NNOHUMATDb, HHTEPIPETUPOBATDL




U HEpaBCHCTBA.

JIuHeliHbIEe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX pELIEHUE.

HCPABCHCTBA; UCII0JIb30BATh CUMBOJIUKY U TCPMHUHOJIOTUTO.

HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON M UX | BbIMOJMHATH MpeoOpa3oBaHUsl HEPABEHCTB, HMCNOJIb30BATh IS
(16 v) peuieHue. peoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBagparHbie HepaBEHCTBA U UX PEILICHHUE. Pacno3naBaTth JIMHEIHBIC U KBaApAaTHHIE HEPABEHCTBRA.
I'padmyeckas  wHTEeprnpeTanusi HEpPaBEeHCTB W cucTeM|Pemiarh  JTWHEHHBIE  HEPaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIONIMX KBAJpPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKIATh IIOJy4CHHBIC PELICHUS.
HN300pakaTrh pellieHNe HEPaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOWM TMPSAMON, 3amMCbhbIBATh PEIIEHUE C MOMOIIBIO
CHMBOJIOB.
Pemiate KBajJpaTHbIE HEPABEHCTBA, HUCHOJb3Ys TIpaduyeckue
MIPEJCTABIICHUSI.
OcBanBaThb W TPUMEHSAITh HEPABEHCTBA IIPU PELICHHUU
Pa3IMYHBIX 33/1a4, B TOM YHCJIE TIPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanpatuunas Qynkuus, e€ rpaduk u cpoiicta. [lapabona,|Pacmo3HaBaTh BUAbI H3ydyaeMbIX (QYHKIUHN; HILTHCTPHPOBATH
(16 u) KOOPJAMHATHI BEPIITMHBI Mapa0O0JIbl, OCh CHMMETPHH Napabobl. | cCXeMaTHYECKH, 00bSICHATHL PACIOJOKECHHE Ha KOOPIWHATHOMN

Crenennbie GYHKIIMU C HATYPAJTbHBIMU TTOKa3aTeIsIMK 2 U 3, UX
rpauKa U CBOMCTBA.
Ipadpuxu pynkumit:y = kx,y = kx + b,,y = ax?,y = ax®,y

= \/},y :S

IocKkocTu rpadukoB GyHkmnmii Buma: Y = kx,y = kx + b,,y =

ax?, y = axd,
K .

Yy =4x Yy = — B 3aBHCHMOCTH OT 3HaYCHUH K03 puImeHToB;

OTIMCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaJIpaTUYHYIO (QYHKIIHIO 110 (OpMYIIE.
I[IpuBoauTh, NpHUMEPHI KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOMU )KU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTe 1 000011aTh 0COOCHHOCTH Tpaduka KBaJApaTHUHON
Gynkimpu Yy = ax?> + bx + ¢ (upu  HEOOXOAMMOCTH €
HAIPaBJISFOIIEH TOMOIIBIO).

CTpouTs 1 H300paKaTh CXeMaTH4YeCKH IPAa(QUKN KBAaAPATUUHBIX
(GyHKIMii, 3agaHHBIX GopMysTamMu BHAa Yy = ax%, y = ax? + q, Y
= a(x +p? y=ax’ +bx +c (upu HEOOXOAUMOCTH C
BU3YaJIbHON OMOPOiA).

AHAJTU3MPOBATH H MPUMEHSITh CBOHCTBA N3YYCHHBIX QYHKIUI
JUIE WX TOCTPOCHUS, B TOM 4YHCIE C IMOMOIIBIO HU(DPOBBIX




pecypcos.

YucaoBble
NnoCJIeA0BATEIbHOC
TH

(15 9)

[ToHATHE YNCIOBON MTOCIIEN0BATEIBHOCTH.

3amaHue TOCIeNOBaTEIbHOCTH PEKYPPEHTHOH GopMynol u
dbopmyIoit N-ro dieHa.

Apudmernueckas U reoMmeTpudeckas nporpeccun. @opmysi N-
ro wieHa apu(MeTHUeCKON W TeOMETPHUYECKOW MPOrpeccuil,
CYMMBI IIEPBBIX N YJIEHOB.

*N300pakeHre WICHOB apU(PMETUUECKON U T€OMETPHUUECKOM
IIPOTrPECCUi TOUKaMHU Ha KOOPJAUHATHOM IIOCKOCTH.
JIMHEHBIN ¥ SKCTIOHEHIMATIBHBIA POCT.

CrnosxHble TPOLIEHTHL. *

OcBauBaTh M NPUMEHATHh UHJEKCHbIE 0003HAUEHUS, CTPOMUThH
peueBble BBICKA3bIBAHHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHSATHEM TOCIEI0BATEIHHOCTH.

AHaau3upoBaTh GopMyiy N-TO YIEHA NOCIEI0BATENBHOCTH U

PEKYPPEHTHYIO bopmyy u BBIYMCJIAITH YJICHbI
MIOCJIEI0BATEIbHOCTEN, 3a/IaHHBIX ITUMH dbopmynamu.
YcranaBanBartb 3aKOHOMEPHOCTh B MOCTPOEHUU

MOCJIeI0BATEILHOCTH, €CJIM BBIMHCAHBI MEPBbIE HECKOJHKO €&
YJICHOB.

Pacno3naBarnb apu(pMETUUECKYI0 W  TEOMETPUYECKYIO
MIPOTPECCUU TIPH Pa3HBIX CIIOCO0aX 3a/1aHMs.

Pematp 3amaun C uWCHOJB30BaHWEM (QopMya N-ro  YjeHa
apu@MeTHyecKoil U TIeOMETPUYECKOM MpOrpeccuii, CyMMBbI
MEePBBIX N WICHOB C OMOPOH Ha CIIPABOYHYIO HH(POPMAIHIO.
*N300pakaTh WICHBl [OCJIEI0BATEIBHOCTH TOYKaMU Ha
KOOPJAMHATHOM TIJIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SABJIEHUH U3 pEabHOU
KU3HU, WUIIOCTPUPYIOIINE U3MEHEHHE B apUPMEeTHYecKOi
IPOrPeccuu, B TEOMETPUYECKOW Mporpeccuu; *u3odpaxaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH rpapuuecku™.

Pemiate mpocreiilme 3aaauM, CBA3AHHBIE C YHCIOBBIMU
MIOCJIEIOBATEIILHOCTAMU, B TOM YHCIE 3aJa4d U3 pealbHOU
JKU3HM € HCMOJb30BAaHUEM  LHUQPPOBBIX  TEXHOJOTHUI
(97EKTPOHHBIX TaOIHII, TPadUUECKOTO KaIbKYIATOpA U T.I1.).
*PemaTh 3a1a41 Ha CIIOKHBIE [TPOLIEHTHI, B TOM YUCIIE 3a/1a4U U3
peabHOM MPAKTUKH (C UCTIONIB30BAHUEM KaIbKYIsITOpa). ™
3HAKOMUTBCSI ¢ HCTOPUEI Pa3BUTHS MATEMATUKH.

IMoBTOpEHHUE,
0000mIeHNE,
cucTeMaTH3aIus
3HAHMH

Yucaa W BbIYHCJIEHHs (3allUCh, CpaBHEHHUE, ICUCTBUS C
JeWCTBUTENBHBIMU YHCJIAMH, YHUCIIOBasl TpsiMast; MpPOLEHTHI,
OTHOILIEHHUS], TIPOTIOPIIUH; OKPYTJIEHUE, TPUOIMKEHUE, OLIEHKA;
peleHre TeKCTOBbIX 3a71a4 apu(pMETUYECKUM CIIOCOOOM).

OnepupoBaTh TNOHATHSIMU: MHOKECTBO, IOJIMHOXKECTBO,
olnepalyy HaJ MHOXECTBAMU; MCIOJIb30BaTh IpadHruecKoe
IIPEJICTaBIEHUE MHOKECTB JUIsl ONIMCAHUS PEAIbHBIX IPOLIECCOB U
SBJICHUM, TIPU PEIICHUH 3a]1ad U3 APYruX y4eOHBIX MPEeIMETOB.




(18 1)

AJredpanyeckue BBIPasKeHU S (mpeoOpazoBanue
anredpanvyeckuX BbIPaKEHUH, TOMYCTUMbIE 3HAYCHMUS).
®dyHknuu (IOCTPOEHWE, CBOMCTBA M3YYEHHBIX (YHKIHUN;
rpaduueckoe pereHne ypaBHeHUI U UX CUCTEM).

AKTyaJIN3MpoOBaTh TEPMHMHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHbIE C YHCJAMH: HATypaIbHOE YHCIO, IPOCTOE H
COCTaBHOE 4MCJIA, ACIMMOCTb HATypaJbHBIX YHUCEN, NMPU3HAKU
JEJIMMOCTH, 1I€JI0€ YHUCIO, MOJYyJb 4YMCIa, OOBIKHOBEHHAs H
JecATUYHass ApoOu, CTaHAAPTHBIA BUA YKCla, apu(hMETHUECKHI
KBaJIpaTHBIN KOPEHb.

BbINoHATS 1eiicTBUSA, CPABHUBATHL U YIIOPAA0YUBATH YKCIIA,
IIPEACTABIATh YWCIA HAa KOOPAWHATHOW IIPSAMOM, OKPYIVIATh
YHUCIIA; BBINOJHATH, HNPUKHAKY M OLEHKY pe3ylbTara
BBIYUCIICHU.

PemiaTh TekcTOBBIE 3a1a4l apU(PMETUIECKUM CIIOCOOOM.
PemiaTe npakTH4yecKue 3aJa4u, CoAEpKalIue NPOLEHTHI, 1011,

YaCTH, BBIPAXKAIOIIAE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccTosiHe, 1l€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTD TPY/Ia.

Pa3ouparh peabHbIe KU3HEHHBIE CUTYalluH, GOPMYJIHPOBATH
UX Ha S3bIKe MaTeMaTUKH, HAXOAWTh pEIICHUE, MpPUMEHSs
MaTeMaTUYECKUH annapar, HHTepHpeTHPOBATH PE3YJIbTaT
OnepupoBaTh NMOHATUSIMHM: CTEIEHb C LEJIbIM IOKa3aTeleM,
apudMeTHIECKUM KBaJIpaTHbBIN KOPEHB, MHOTOYJIEH,
anreOpanveckast ApoOb, TOXKIECTBO.

BbINOJHATH OCHOBHBIE JAEHCTBHS: BBINIOJHATH PACUYETHI 110
dopmynam, TpeoOpa3oBBIBATh IIENbIe, APOOHO-PAIMOHAIBHEIC
BBIDQKCHUST W BBIPAKCHHS C KOPHSAMH, pEaIH30BHIBATH
pa3JioKEHUE MHOTOWICHA Ha MHOXHTEIH, B TOM 4YHCIE C
UCIOJIb30BaHUEM (OpPMYyJ pa3HOCTH KBaJIpaTOB M KBajpaTa
CYMMBI M Pa3HOCTH (C OMOPOW HA CHPABOYHYIO HH(OPMAIHIO);
HAXOJIUTh JIONMYCTUMbIC 3HAUCHHS MEPEMEHHBIX ISl JPOOHO-
palMOHATILHBIX BEIPAKCHUH, KOPHEH.

MopeaupoBaTth ¢ MOMOIIBIO (OPMYNT peallbHble MPOIECCHl U
SIBIICHUS.

OnepupoBath nmousiTusiMu: QyHKIMS, rpaduK QyHKIUH, HYINA
GyHKIMHM, TPOMEXYTKH  3HAKOMOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHus, YObIBaHUS, HAMOOJbIIIEE U HAUMEHBIIIEe 3HAYCHUS




byHKIMN.
AHAJIN3HPOBaTh, CPABHUBATH, 00CYKIAaTh CBOICTBA (DYHKIIHIA,

CTPOUTH UX TPapUKH.

OnepupoBaTh MNOHATHSIMH: INpsMas MPONOPIHOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUOHAIBHOCTh,  JIMHEHHas  (yHKIUS,
KBaJpaTHuHas QYHKIM, mapaboia, rumepoora.

Hcnoan3oBaTh rpagukH A ONPEAEICHUS CBOICTB, IPOLECCOB
U 3aBUCHUMOCTEH, IJs pelIeHus 3aJad M3 JPYrux y4eOHbIX
IPEIMETOB M PEalbHOU XU3HU; MOAEJTHPOBATH C IOMOIIBIO
rpaUKOB peanbHbIe MPOIECCHI U SIBJICHUS.

BoipaxkaTts popmMynaMu 3aBUCUMOCTU MEXY BEIMYUHAMU.

[Ipu pa3paboTke pabouell mporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCIIOJIb30BaHMS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pPa30BaTENbHBIX PECYPCOB, ABISIOMIMXCA Y4eOHO-METOAMUYECKUMU MaTepruaiaMu
(MyTbTUMEIUIHBIE TPOrPAMMBI, DJIEKTPOHHBIE YUYEOHUKM M 3aJlaYHUKH, DJIJIEKTPOHHBIE OMOIMOTEKH, BUPTyaIbHBIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMHA HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMbIMU ISl OOYYEHUS U
BOCIUTAHUS PA3IMUHBIX TPYII TOJb30BaTeNel, MPEICTABIEHHBIMU B 3JIEKTPOHHOM (LHM(POBOM) BHIIE U PEATU3YIOIIUMHU
munaktudeckue BozMoxHoctu KT, comepikanre KOTOPbIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa3oBaHUU.



