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HOACHUTEJIBHASA 3AIIMCKA

ApnantupoBaHHas pabouas mporpamMmma y4eOHOro Kypca «Amnredpa» s
o0yyJaromuxcs ¢ 3aepKKoi ncuxudeckoro passutus (nanee — 3I1P) na ypoBHe
OCHOBHOTO 001Iero o0Opa3oBaHusl COCTaBJI€HA B COOTBETCTBUM ¢ DenepanbHON
aJanTHPOBAHHOW OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMOil OCHOBHOTO OOIIETO
oOpa3oBaHusd  OOy4YalIIUXCA C  3aJEPKKOH  ICUXUYECKOrO  pa3BUTHA,
®denepanabHOrO TOCYAAPCTBEHHOIO 00pa30oBaTENBHOrO CTaHAapTa OCHOBHOTO
obmero obpazoBanust (Ilpuka3z Munnpocemienus Poccun ot 31.05.2021 r. Ne
287, 3apeructpupoBaH MuHucrtepctBoM octuiuu Poccuiickoit deneparuu
05.07.2021 r., per. momep 64101) (maee — DPI'OC 0OO0O0), IlpumepHoi
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus  OOydaroUUXxcsi €  3aJE€pKKOM  TMCUXUYECKOTO  pPa3BUTHUS
(omo6pennoit pemenueM ®YMO no obmiemy obpazoBanHuio (MpoTokos oT 18
mapta 2022 r. Ne 1/22)) (manee — ITAOOII OOO 3I1P), IIpumepHoii paboueit
IporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus MO MpeaMeTy «MaremaTtukay,
[TpumepHOI TIporpaMMBbl BOCIIUTaHHS, C YYETOM pacCHpeeIeHHBIX 10 KiaccaM
NpoBEpSIeMbIX TpeOOBaHWUU K pe3yJabTaTaM OCBOCHHS AJanTHPOBAHHOU
OCHOBHOW 00pa3oBaTebHONW MpPOrpaMMbl OCHOBHOTO 0O0IIEro 0o0pa3oBaHUs
oOy4Jaromuxcs C 3aJIepKKOM NMCUXHUECKOoro pasButus. B paboueit mporpamme
yu4Te€Hbl uAeu U mnojokeHus KoHIENuuu pa3BUTHS MaTEMaTHYECKOTO
obOpazoBanus B Poccutickoii®deneparumu.

O61mas xapakTepucTHKA Y4eOHOro Kypca «Ajareopay»

VY4eOnbiii kKypc «Anredpa» - yacTh npeamera «MaTemaTHKa» BXOIUT
B mOpeaMetrHyro  oOnacth Marematuka u uHpopmatuka». OH crnocoOCTByeT
Pa3BUTHIO  BBIYUCIHUTEIBHOW  KYJIbTYphl M JIOTUYECKOTO  MBIIUICHHS,
(GbopMHUPOBaHUIO YMEHHS TOJIb30BATHCSl AITOPUTMAMH, a TaKKe MPUOOPETECHUIO
NPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX B MOBCEIHEBHON KU3HU OOYYAIOIIUXCS C
3[IP. VYueOHBIE TpeaMeT  pa3BUBaeT  MBIIUICHHE, MPOCTPAHCTBEHHOE
BOOOpakeHHe, (YHKIMOHAIBHYI0 TpPaMOTHOCTb, YMEHHUS BOCIPUHHMMATH U
KPUTUYECKHA aHAJU3UpOBaTh WH(OOpPMAIMIO, TMPEACTABICHHYIO B Pa3IMYHBIX
dbopmax.

OO6yuenue anreOpe ma€T BO3MOXKHOCThH pa3BuBaTh y oOyuatomuxcs ¢ 3I[1P
TOYHYIO, PAallUOHATBHYIO U WH(OOPMATHUBHYIO peub, YMEHHE OTOUpaTh Hamboiee
MOAXONAIINE  S3BIKOBBIC, CHUMBOJHYECKHE, Tpaduyueckue CcpeicTBa A
BBIPKEHUS CYXJICHUI M HATJISIHOTO UX MPEICTABICHUSI.

HeoOxomuMpIM ~ KOMITOHEHTOM  OOIIEH KyJIbTYphl B COBPEMEHHOM
TOJKOBAaHWHM  SBJSIETCS  00Imee 3HAKOMCTBO €  METOAAMH  TO3HAHUSA
JEHCTBUTENHHOCTH, TPEACTABICHUE O MPEAMETE M METOJaX MaTeMaTHKU, WX
OTIUYMN OT METOJOB JPYTrUX ECTECTBEHHBIX W TYMaHHUTApHBIX HayK, 00
O0COOEHHOCTSIX MPUMEHCHUS MAaTEMATUKH JJIsl PEIICHHS] HAYYHBIX U MPUKIATHBIX
3amau. Takum o0Opa3oMm, MareMaTHdeckoe oOpa3oBaHME BHOCHUT CBOW BKJIA] B
dbopmupoBaHue o0I11Iel KyJIbTYphl UETOBEKA.



N3yuyenune Kypca Takxke CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YEJI0BEKa, NTOHUMAHHMIO KPAaCOThl U M3SLIECTBA MATEMATUYECKUX PACCYXKIACHUM,
BOCHPHITHIO TEOMETPUUECKUX (OPM, YCBOECHUIO UJEU CUMMETPHH.

[Iporpamma oTpaxkaeT copepkanue 00yueHUs! Kypcy «Anredpa» ¢ yueTtoM
0coObIX 00Opa3zoBaTenbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3IIP. Osnanenue
y4eOHBIM MpeaMeToM «MareMaTuka» MpeCTaBIsIeT ONPEeICHHYIO CI0KHOCTh
s yaamuxes ¢ 3I1P. Y o6yuaromuxcst ¢ 3[1P Haubosiee BbIpakeHbl OTCTaBaHUS
B Pa3BUTHHU CJIOBECHO-JIOTMYECKUX ()OPM MBIILICHUS], IOPTOMY aOCTPaKTHBIE U
OTBJICUCHHBIE KATETOPUU WM TPYAHOJIOCTYNHBL. B TOXe Bpems mpu
CIelUAIbBHOM O0y4eHUU OOyYarolIuecss MOTYT BBIMOJHITh 3aJaHUsl IO
anroputMy. OHU BOCHPUUMYMBBEI K TOMOIIM, MOTYT BBIMIOJHUTH MEPEHOC Ha
aHAJIOTUYHOE 3a/laHue YCBOEHHOTro croco0a pemieHus. CHIDKEHHE DPa3BUTHS
MBICJIUTEJIbHBIX OMEpalfil U 3aMeJICHHOE CTAaHOBJICHHE JIOTUUECKUX JEUCTBUMN
IPUBOAT K HEJOCTATOUYHON OCMBICIIEHHOCTU COBEPIIIAEMbIX YUCOHBIX IEHCTBUI.
VY oOy4aronuxcsi 3aTpyJHEHbI CUETHBIC BBIYUCIICHUS, MPOU3BOAUMEIE B ymMe. B
MUCbMEHHBIX BBIYUCICHUAX OHU MOTYT MPOMYCKAaTh OJWH U3 MPOMEKYTOUHBIX
maroB. [Ipu paGoTe ¢ YKUCITOBBIMU BBIPAKEHUSMH, BBIYMCICHUEM HMX 3HAYCHUS
MOTYT HE YAEpKHBaTh MPaBWIBbHBIA TOpsAOK nedictBuil. [lpu ympormieHuw,
npeoOpazoBaHuu BbIpakeHUM yuamuecs ¢ 3[IP He Moryr camocTosITeIbHO
OPUHATH  pEIIEHHE O  MOCJIEI0BAaTEIbHOCTH  BBINOJHEHHUS  JIEMCTBUH.
KOHKpETHOCTh MBIILIEHHS OCJIOKHSET YCBOCHUS HAaBbIKA PELICHUS YPaBHEHUI,
HEPABEHCTB, CUCTEMBI ypaBHEHUH. M Mao0CTyIHO COBEPIICHHE O0OpaTHUMBIX
OIepALU.

Husknii ypoBeHb pa3BUTHS JIOTMUECKUX ONEpAlMi, HEIOCTaTOUYHAs
00O0OIIIEHHOCTh MBIIUICHUS! 3aTPYIHAIOT U3y4YeHHe TeMbl «DyHKIum»: mnpu
onpeneneHny (YHKIMOHATBLHOM 3aBHCHUMOCTH, MPU OMUCAHUU TpadudecKoin
CUTyallud, WCIOJIb3ysl TEOMETPUUYECKHM, anreOpanvecKuil, (yHKIIMOHAIBHBIN
a3piku. Hepenko ywamuecs: He BUIST Pa3HHULIBI MEXAY 00JACThIO OMpeeTIeCHUs
GbyHKIMM ¥ 00J1aCThIO 3HAYCHUH.

Pemiennie 3amad compsikeHO ¢ TPYAHOCTAMH OGOPMIICHUS KpaTKOU
3alUCH, NPOBEJCHUS aHallu3a YCIOBHS 3a/laud, BBIJEIEHUS CYLIECTBEHHOTO.
Oo6yuaroruecss ¢ 3I1P 3aTpynHsitoTcsl caenmath yMO3aKIIOYEHHE OT OOIero K
JaCTHOMY, HEPEIKO BBHIOMPAIOT HEpalMOHAIBHBIE CIIOCOOBI pEIICHUs, WHOTIA
OTPaHUYUBAIOTCS MAHUITYJISIIUSMU C YUCIAMU.

ToyHoCcTh 3amOMUHAHUST W BOCHPOW3BENCHHUS Yy4eOHOro Marepuana
CHW)KCHBI 10 MPUYUHE C1a00CTH MHECTUUYECKON JIEATETLHOCTH, CY)KEHHUs 00bemMa
namatu. OOydarormumcst ¢ 3IIP TpeGyercst Goinbliie BpeMEHH Ha 3aKperieHUE
Marepuana,aKTyaln3alnsi 3HaHUi 10 OMope MPU BOCIIPOU3BEICHUH.

1 mpeoposieHUs TPYAHOCTEH B H3YYEHMH Y4eOHOro mpeamera
«Marematnka» HeoOXoquMa amanTanmus oObeMa W XapakTepa ydeOHOTO
Marepuanga K IO3HaBaTEIbHBIM BO3MOXHOCTAM yuammxcs ¢ 3IIP. Cmenyer
y4eOHbIM MaTepuan NPEeNnoJAHOCUTh HEOOIBIIMMHU MOPUUAMH, YCIOXKHSS €ro
MMOCTENEHHO, M3bICKMBATh CIOCOOBI aJanTaluy TPYAHBIX 3aJlaHUil, HEKOTOpbIE



TEMbl JaBaTb KaK O3HAKOMHUTEIIbHBIC; MCKIIOYaTh OTACIBbHBIC TPYIHBIE
J0Ka3aTeNbCTBA; TEOPETUUECKUM MaTeprall pEKOMEHIYETCA U3y4aTh B IPOLIECCE
IIPAKTUYECKON JEATENBHOCTH M0 pemeHuro 3anad. OpraHndeckoe €IUHCTBO
IIPAKTUYECKON U YMCTBEHHOM IEATEIIBHOCTHU y4YalllMXCsl Ha YpOKax MaTeMaTUKU
CIOCOOCTBYIOT ~ NPOYHOMY M CO3HATEJIBHOMY  YCBOCHHMIO  0a3MCHBIX
MaTeMaTUYECKUX 3HAHUN U YMECHUMU.

Anrebpa sBISE€TCS OAHUM K3 ONOPHBIX KYpPCOB OCHOBHOM HIKOJBI: OHA
o0OecreynBaeT M3yyeHue APYrux AUCLUILIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK U
IYMaHUTApHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAuMO Mg MPOAOCDKCHHS
o0Opa3oBaHus M B NMOBCEJAHEBHOM XHU3HU. Pa3Butue y 0Oyyaromuxcsi HayYHBIX
NpE/ICTaBICHUH O MPOUCXOXKACHUM U CYIIHOCTU alredpanyeckux aOCTpakIu,
croco0e OTpaKeHUs MaTeMaTHUYEeCKON HAYKOU SIBJICHUN U MPOLIECCOB B MPUPOJIE
1 00I1IeCTBE, POJIU MATEMATHYECKOrO0 MOAEIMPOBAHUS B HAYYHOM MO3HAHUU U B
NPAKTHUKE CMOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHUSI M KA4eCTB
MBIIIJICHUSI, HEOOXOJUMBIX A aJanTalid B COBPEMEHHOM LH(pOBOM
oOmectBe. M3ydyenue anredpbl eCTECTBEHHBIM 00pa3oM 00ECIEUHBAET pPa3BUTHE
yMEHHUs HaOMoAaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH
CBOM JCHCTBUSL M BBIBOABI, (hopmynupoBaTh yTBepkiaeHus. OcBoeHHE Kypca
anreopsl 0OecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIILIICHUS 00yYalolUXCs: OHU
UCIIONIb3YIOT JIENYKTUBHBIE U WHIYKTUBHBIE pACCYXKIEHHUS, O000OIIeHHE U
KOHKpEeTH3alMio, adcTparupoBaHue U  aHajmoruto. OOyyeHue anreOpe
OpeanosaraeT  3HAUYUTENbHBIH  O00BEM  CAMOCTOSITENIBHOW  JI€ATENbHOCTHU
OoOy4Jaromuxcs, IMOITOMY CAaMOCTOSITEIBHOE peEIIeHHEe 3a7ad4 eCTeCTBEHHBIM
o0pa3oM sIBIIIETCA peaian3anuen 1esTeIbHOCTHOTO MPUHIIUIIA 00yUYeHUS.

B ctpykType nmporpamMmmbl ydeOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJEpKaTeIbHO-METOANYECKUE AUHUU: «Hucna u
BBIUUCIICHUS»; « ANreOpandeckue BhIPAKECHU; «YPaBHEHUS U HEPABEHCTBAY;
«DOyukuum». Kaxpgas W3  3TUX  COIEPKATEIbHO-METOJIUYECKUX  JIMHUMN
pa3sBUBAETCA HA MPOTSKEHUH TPEX JIET U3yUEHUS Kypca, €CTECTBEHHBIM 00pa3oM
IIEpEIUIeTasACh U B3aUMOJEUCTBYS C APYTMMHU €ro JMHUAMU. B xXone mu3ydeHus
Kypca o0O0ydYaromuMcs MPUXOAUTCS JIOTMYECKH pacCyXkJaTh, HCIOJIb30BaTh
TEOPETUKO-MHO>KECTBEHHBIN s3bIK. B CBSI3M ¢ 3TUM 11e51ec000pa3HO BKIIOUUTH B
IIPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, IIPOHM3BIBAIOIIME BCE OCHOBHBIE
pa3zenbl MaTeMaTH4ecKoro o0pa3oBaHHMA M CHOCOOCTBYIOIIME OBJIAJACHUIO
OOy4aroUIMMHICSI OCHOB YHHUBEPCAJIBHOTO MAaTEeMaTHYECKOTO s3bIKAa. TakuMm
o0pa3oM, MOXHO YTBEpKJIaTh, YTO COJEPKATEIbHONM U  CTPYKTYpPHOMU
0COOEHHOCTBIO Kypca «Anre0pa» SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copnepxxanne nuHUM «Uucina M BBIYUCIEHUS» CIYKUT OCHOBOM IS
JaNbHEHUILIEro N3y4eHUs MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yYarOIIUXCS
JIOTUYECKOTO MBILUICHHS], (DOPMUPOBAHHUIO YMEHUS MOJIb30BAThCS AJITOPUTMAMHU,
a TakkKe MpUOOPETEHUI0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS



MOBCEIHEBHOH XU3HU. Pa3BUTHE MOHIATHUSA O YUCJIC B OCHOBHOM IIIKOJIE CBSI3aHO C
pallMOHAJIBHBIMA W WPPALMOHAIBHBIMUA  YHUCJIAMM, (bopMHpoOBaHUEM
MIPEACTABICHUNA O JEHCTBUTEIBHOM 4YHUCIE. 3aBEPUICHUE OCBOCHMS YHMCIOBOU
JIMHUU OTHECEHO K CTapIieMy 3BeHY 00111eroo0pa3oBaHusl.

CopepxaHue JAByX anreOpanueckux JUHUHA — «AnreOpanyeckue
BBIPAKEHUA» U «YPAaBHEHHUS M HEPABEHCTBa» CMOCOOCTBYET (HOPMHUPOBAHUIO Y
oOy4aromuxcs MaTeMaTUYECKOTO anmnapara, HeoOX0IUMOro JJi PEelIeHUs 3a/1a4
MaTeMaTHUKHA, CMEXHBIX IPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. B
OCHOBHOHM IIKOJIE€ YYeOHBIH Marepuasl TPYHIUPYETCS BOKPYT palMOHAIbHBIX
BbIpaK€HUU. AsreOpa JEeMOHCTPUPYET 3HAYEHUE MaTeMaTHKU Kak s3bIKa JUJIs
NOCTPOEHHUSI MAaTEMAaTHYECKUX MOJENEH, ONHCaHUs IMPOLECCOB U SIBICHUUI
peanbHOro Mupa. B 3amaum oOyueHuss anreOpe BXOJAT TakkKe AalibHeiinee
pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOr0, B YacCTHOCTH, Jis
OCBOGHHS Kypca HH(POPMATUKH, U OBJIAJICHUE HABbIKAMU JEAYKTHBHBIX
paccyxaenuii.  IIpeoOpazoBaHue  CHUMBOJBHBIX  (OPM  BHOCHUT  CBOWM
cnenuUYecKUud  BKJIAJL B  pa3BUTUE BOOOpaKEHMs, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Copnepxxanve  GyHKUMOHAIBHO-TpAUUYECKONM JMHUM  HAIEIEHO Ha
NOJIydeHHE  IIKOJIbHUKAMM  3HAaHUM 0  QYHKIUAX KAk  BaKHeHIen
MaTEMaTUYECKOM MOJENU [JIsl OINUCAaHUS M UCCIENOBaHUSA Pa3HOOOPa3HBIX
IPOIIECCOB W SIBIEHUH B mpupojie u odmectBe. M3ydeHue »Toro marepuaia
CIIOCOOCTBYET Pa3BUTHIO Yy OOydYaromiuxcsi YMEHHS HUCIOJIb30BaTh PA3IMYHbIE
BBIPA3UTEIIBHBIE CPEICTBA S3bIKA MATEMAaTUKU — CIIOBECHBIC, CHMBOJIMUECKHE,
rpajuyueckre, BHOCHT BKJaJ B (QOPMUPOBAHHE TPEJACTABIECHUH O pOJHU
MAaTE€MATHKU B Pa3BUTUH LIUBUJIM3AIUU U KYJIbTYPBHIL.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBonutcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

Oco0enHocTH 0TOOpPA U aganTALMU Y4eOHOI0 MaTepHuaJjia

OOyuenue yueOHOMY Kypcy «AnreOpa» CTpPOUTCS Ha CO3/IaHUA
ONTUMAJIBHBIX ~ YCJIOBHH /IS YCBOGHHA  MPOTPAMMHOTO  Marepuaa
obyuaromumucst ¢ 3[IP. bonpimoe BHMMaHHWE yaelseTcs OTOOpPYy y4eOHOro
Marepuaia B COOTBETCTBUU C MPUHIUIIOM JIOCTYMTHOCTH NpPU COXPAaHEHUU
ob1iero 0a30BOr0 YpOBHs, KOTOPBIN HOJDKEH IO COACPKAHHUIO M 00BbEeMY OBITh
ajganTupoBaHHbIM Juisi oOyvaromuxcs ¢ 3[IP B cooTBeTCTBUM C UX OCOOBIMU
oOpa3zoBaTeibHbIMU  TOTpeOHOCTAMHU.  Crneayer  00JIETYUTH — OBJIAJICHUE



Marepuanom obOyuaromumucs ¢ 3I1P mocpeacTsoM ero eTanbHOr0 00BSICHEHUS
C CHCTEMAaTUYECKHM ITOBTOPOM, MHOTOKPAaTHOM TPEHHPOBKM B IPUMECHEHUU
3HAHMM, UCTIONB3Ys IPUEMbI aKTyaIu3alUK (BU3yaJIbHAsI OMOPA, MaMSTKA).

AnantupoBaHHass palodass mporpamMma IpeaycMaTpUBaeT BHECEHHUE
HEKOTOpPBIX M3MEHEHUW: YMEHbIIEHHE O0bEMa TEOPETUYECKUX CBEJICHUM,
BBIHECEHUE OTIEIBHBIX TEM WJIM LIEJBIX Pa3eioB B MaTepuaibl JUisi 0030pHOrO,
03HAKOMUTEIBHOTO U3yYEHHUS.

B o3HakomMuTeNbHOM IUTaHE OyAyT M3ydaTbCs CIEAYIOIIHE  TEMBbI:
«VppauuoHanbHble Yyucia. JlelicTBUTEIbHBIE qyucia, «CpaBHEHHE
JNEHUCTBUTENBHBIX YHUCEN, apudmeTHueckue ACHCTBUS € JIEWCTBUTEIbHBIMU
yuciamu», «HaxoxkneHne npuONMKEHHBIX 3HAYEHU KBaJIpaTHOTO KOPHS,
«Teopema Buera», «PemeHus ypaBHEHUHM TpETbe U YETBEPTOU CTEICHEU
pasoKeHNeM Ha MHOKHTENN», «DyHKIms y = +/x H ee rpaduky», «IlorpenrHocTs u
TOYHOCTh NPUOIMKEHHA», «HeTHBIE U HeueTHbIe QYHKIMNY, «DYHKIUS y = x"»,
«DyHKIUA y = ax?, ee rpaduk U cBolicTBa. I'paduxu GyHKImii y = ax? + N u y=a(x-
m)?, «YpaBHEHHUE C JBYMs TIEPEMEHHBIMH ¥ ero rpaduk», «'paduueckuii crocod
pElIeHHs] CUCTEeMbl ypaBHeHHI», «M300paxkeHne 4WieHOB apu(pMETUUYECKOH W
F€OMETPUUYECKOU MPOTPECCUM TOYKAMH HAa KOOPAMWHATHOM INIOCKOCTH. JIMHENHBIN 1
AKCHOHEHIMANBHBIN poCT. CIOKHBIE TPOLICHTHI.

YMEHBIIEHO KOJMYECTBO YacOB Ha HM3YYEHUE TEOPETUYECKUX CBEACHUMN
0 TeMaM, YBEIMYEHO BpeMs Mg MpopabOTKH TeM, a TakKe Ha MOBTOpPEHUE,
pelieHre 3aaad, MpeoOpa3oBaHUE BBIPAKEHUH, a Takke Ha 3aKpervieHHue
U3YUYECHHOTO MaTepuala.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHe palMOHATBLHOTO YHCIA, 3alUCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH HA OCHOBE OMPEICIICHUS, 3aMUCh OOJIBIIUX YUCET.

[IporieHThI, 3amuch MPOIEHTOB B BUAE APOOU U JpoOU B BHUJE MPOIICHTOB.
Tpu oCHOBHBIE 3a/1a4uM HA MPOLEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4YHCJIe TIipsMas W oOpaTHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyinbl. Berancnenus no gpopmysam.

[IpeoOGpa3zoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  paBHBIC
BBIp@KEHUS, TMpaBuja TNPeoOpa3oBaHUsI CyMM U TPOU3BEICHUM, TIIpaBHIIa
PACKPBITHS CKOOOK M IPUBEICHUSI TI0JIOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOToueHa. ClI0KeHHE, BBIYMTaHUE,
YMHOKEHUE MHOIOWICHOB. DOpMyJibl COKpAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmysna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Pernenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

Jlunetinoe ypasHenue ¢ 08ymsa nepemeHHuiMu u e2o 2paguk. Cuctema ABYX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMN
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YpABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsamoil. YuciioBsle NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAMHATHOM IIPSAMOM.

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenue rpaukoB peanbHbIX 3aBUCUMOCTEM.

[lonstue ¢ynkuuu. I'papux @ynkmuu. CpoiictBa (QyHkiuil. JluneiHas
¢ynkuus, e€ rpadguk. I'papuk byukuuun y = |X|. I paguueckoe pewienue nuneinvix
VPABHEHUU U CUCTEM JIUHEUHBIX YPAGHEHUII.

8 KUIIACC

Yucaa v BbIYMCICHUS

KBagpartuelii kopenb u3 uucna. [lowamue 00 uppayuoHarbHom 4uciue.
Hecamuunvie npubnudxcenus uppayuonanvHolx yucen. CBoWCTBa apuMETHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPEoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
U BBIUUCIICHUSIM. [leticmeumenbHble Yucia.

CrerneHb ¢ LeIbIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHapTHas 3aluch YUCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOTO TpPEXWIEHA  HA
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJIpaTHOTO ypaBHCHHS.
Teopema Buema. Pemuenne ypaBHEHUH, CBOASIINXCS K JJUHEMHBIM U KBaJ[PATHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paguueckan unmepnpemayus ypagueHuti ¢ 08yMs NePeMeHHbIMU U CUCTEM
JIUHEUHbIX YpaBHeHuu ¢ 08yMsi nepemeHHbiMu. [IpuMepbl pelIeHUs CUCTEM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

DyHKIUHA

[Tonsitnue ¢ynkmuu. OOIacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o e€ rpaduky. Ilpumepst
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



DOyHKIWK, ONKMCHIBAIOIIUE MPIMYI0 U OOpaTHYX IPOHOPLUUOHAILHbIE
3aBHCHMOCTH, uX rpaduku. Oynximn Y = X2,y = X3, ¥ = Jx, Yy = [X|. Ipaguueckoe
peuienue YypasHeHull u CUCmeMm yPasHeHuUll.

9 KITIACC

Yucia v BbIYMCICHUS

PanyonanbHble 4MCIa, UPPAYUOHATbHBIE YUCTA, KOHEuHble U OecKOHeUHble
oecsimuunvle Opoou. Mmnoosxcecmso OelicmeumenvHulX Yucel, OeucmeumeibHble
yucia Kak — OeckoHeuHvle  OdecsamuuHvie Opoou. Bzaumuo  00HO3HAYHOE
COOMBEMCmMeEUe MeHcO0y MHONCECMBEOM OelCMBUMENbHLIX YUcCel U KOOPOUHAMHOLUL
NpAMONU.

Cpasnenue OeilicmeumenbHblX —ducel, apu@memuyeckue Oeucmeus ¢
oeticmeumenbHbIMU YUCIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTh TIPOILIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHkKa pe3yabTaToB BHIYMCICHUMN.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuieHus ypasHeHull mpemsvel U Yemeepmou
cmenemell pa3iodHCceHuemM Ha MHOMCUmeu.

Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckKiuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

I'papuxn Gynxmmii: Yy = kx, y = kx + b, y = k/x, y = x4, y =Jx, n ux
CBOMCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

IloHsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

Hzobpadicenue unenos apugmemuueckon u 2eomMempuieckou npocpeccull

mo4ikamu HA KOOp()l/lHClmHOZZ naockocmu. Jlunetinoiu u 3KCI’lOH€Hl4uaJZbelMV pocni.
Cnooicuvie npoyeHnuol.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI'O IIPEJIMETA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDI:

NATPUOTHYECKOE BOCTIUTAHNE:

MIPOSIBJICHUEM MHTEpEca K MPOILJIOMY U HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTMIKEHUSAM POCCHUHUCKHX MATEMAaTUKOB U POCCHUMCKOU
MaTeMaTUYeCKOM IIKOJIbI, K HMCIOJB30BAHUIO ATHUX JOCTHXKCHUN B JAPYrUX HayKax U
MPUKIaJAHBIX cepax;

rpa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEHM TpakJIaHWHA U peaau3aiid ero
npaB, MPEACTABICHUEM O MaTeMaTHUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYp, SBJICHHUH, TMPOIEAYp TpaxJaaHCKOTO oOIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO JTHYECKUX TMPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUU HAyKHU, OCO3HAHHWEM BaKHOCTH MOpPaJbHO-
ATUYECKUX MPUHITUTIOB B JICSITEIBHOCTH YUEHOTO;

TPY/A0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE y4YyacTHE B PCIICHWH NPAKTUYECKUX  3ajaa4
MaTeMaTU4YECKOM  HAmNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH  MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha TMPOTSHKEHUM BCEH KU3HU JUIsl YCHENIHOW MpoQeccHoHaIbHOM
JESTENbHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHIWBHUYaJIbHOU TPAGKTOPUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIMTAHHE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTu4ecKnux OOBEKTOB, 3ajad, pEIICHUN, pacCyXJACHHH, YMEHUIO BHIIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTalMel B JICITEJIBHOCTA HA COBPEMEHHYK) CHUCTEMY  Hay4YHBIX
NpeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHsI YEIOBEKa, MPUPOABI H
oOmiecTBa, TOHMMAaHHEM MaTeMaTUYECKOM Hayku Kak cdepbl dYenoBeYeCKOu
NEeATeNIbHOCTH, ATaloB €€ pa3BUTUS M 3HAUUMOCTH [JIs PA3BUTHS LMBUIIM3ALUU,
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU W MaTEeMaTUYECKOW KYIbTYpOM Kak CpeICcTBOM
MO3HAHUS MUpa, OBJAJCHUEM [MPOCTEUINMMH HaBBbIKAMHU  HCCJIEIOBATEIbCKON
NEeATENbHOCTH;

¢puzuveckoe BocnuTaHue, GOpMUPOBAHUE KYJbBTYPbl 310POBbS H
3MOIUOHAJIBHOI0 0JIATOMOJIYYHSA:

TOTOBHOCTBbIO MPHUMEHSATh MAaTEMaTUYECKUE 3HAHUSI B HMHTEpPEcCax CBOETO
3JI0POBbBS, BEJEHHUS 3I0pPOBOT0 00pa3a *U3HU (310pOBOE MUTaHUE, cOaaHCUPOBAHHBIN
peKUM  3aHATHH W OTABIXa,  perymspHas  (u3MYeckas  aKTUBHOCTB),
c(hopMUPOBAaHHOCTBIO HaBBIKA pe(iIeKCUU, MPU3HAHUEM CBOEro IMpaBa Ha OMIMOKY U
TaKOro e MpaBa JPYroro 4eJoBeKa;

IKOJI0THYeCKOe BOCTIMTAHUE!



OpHUEHTAalMel Ha NMPUMEHEHUWE MATEMAaTUUYECKUX 3HAHMM JUIsl PELICHMUS 3a1ad B
00JacTH COXpPaHHOCTH OKPYXaloLEH Cpelbl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKU HX
BO3MOXXHBIX TOCJIEICTBUMA A OKpYXKAloUleld cpeabl, OCO3HAHHEM IJ100aJbHOIO
Xapakrepa 3KOJIOTMYeCKUX MPOoOJIeM U IMMyTel UX pelIeHus;

aJanTanyMs K M3MEHSIOIUMCS YCI0BUSM COLUAJIBHOM M MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO AECATEIbHOCTb, B TOM YHUCJE
YMEHHE YUUThCA y JAPYTUX JIOAEH, TpHoOpeTarb B COBMECTHOM JEATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIMH U3 ONBITA APYTHX;

HEOOXOUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM  YHCIE
bopMynupoBaTh HAEH, MOHSATHS, TMNOTE3bl 00 OOBEKTAaX U SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTb JAe(UIUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallil0 KakK BbI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAaeMble
pelieHuss W JeWcTBUs, (QOPMYIHpPOBaTH W OLIEHMBAThb PUCKU M TOCIEICTBUSA,
(bopMHUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pesynbrare ocBoeHHUs MporpamMMbl IO ainredpe Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuyatomerocs c¢ 3I[IP Oynyr cdhopmupoBanbl MeTarpeiMeTHbIE
PE3YABTAThI, XapaKTEPU3YIOIIHECs OBJIAJEHUEM YHHUBEPCAIbHBIMHU IO3HABATEIbHBIMU
JNENUCTBUSIMU, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JI€UCTBUSIMU U YHUBEPCAJIbHBIMU
PETYIATUBHBIMU JEHCTBUAMH.

OBiajeHue yHUBePCAIbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JI€HCTBUSAIMM:

yCTaHABIMBATh  MPUYUHHO-CJICJACTBEHHBIE  CBSI3M B XOJ€  YCBOCHHS
MaTEMaTUYECKOTO MaTepHaa;

BBISIBJIATh JC(UIUT JAaHHBIX, HEOOXOAMMBIX JJIS PEUICHUS IOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO YYHUTENs BBIOMpATh CIOCOO peIIeHUS MaTeMaTU4YecKON 3a/iayu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS );

NPUMEHSATh W TPEeoOpa3oBBIBATH 3HAKM W CHUMBOJBI B XOJE PpEIICHUS
MaTeMaTUYEeCKUX 3a]1a4;

yCTaHaBIMBATh UCKOMOE M IAHHOE TIPH PEIICHUU MaTEMaTHYECKOM 3a/a4H;

MOHUMAaTh M HMHTEPIPETUPOBATh HMHPOPMAIHMIO PA3NMMUHBIX BHIOB U (opm
MPEICTaBICHNUS;

WJUTIOCTPUPOBATH PelIaeMble 3a71a4u rpadUIeCKUMU CXeMaMUu;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATh HHGOPMAIIHIO.

MOHUMATh W WCIIOJIb30BaTh MaTEeMaTHYECKHUE CPE/ICTBA HATIAMHOCTH (Tpadukw,
aUarpaMMbl, TaOMWIBI, CXEeMbl W Jp.) M WUIFOCTPAllud, WHTEPIPETAIHH,
apryMeHTAaIl1H.

Ogiajenne YHHUBEPCAJIbHBIMH yueOHBIMU KOMMYHHUKATHUBHBIMH
AeMCTBUSMM:



OpPraHU30BBIBATh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JAESATEIbHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJAUTh OOIIUE CIOCOOBI paboThl; paboTaTh B TpyMIIE:
HaxoJIUTh OOIllee pEeIIeHUE W pa3pemarb KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHUS
MO3ULMN U y4€Ta UHTEPECOB; CIAylIaTh NapTHEpPA; GOPMYIUPOBATH, APIYMEHTUPOBATh
U OTCTAuMBAaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPU HAJIUYUU PA3HBIX TOYEK
3peHHsl W paspemarh KOH(MIUKTHI Ha OCHOBE Yy4€Ta WHTEPECOB M TMO3UIHUM BCeX
YYaCTHHKOB;

apryMEHTUPOBAaTh CBOIO TO3UIIMIO W KOOPJAUHUPOBATH €€ C MO3ULHUSIMU
napTHEPOB B COTPYJAHUYECTBE MPU BBHIPAOOTKE OOIIEro pEHIeHUs B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4acTh palOThl, JOCTUraThb KayeCTBEHHOTO pe3yjbTara H
KOOPAWHUPOBATH CBOM JACHUCTBUA C APYTUMH WICHAMH KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/ia B OOIIUI MIPOTYKT.

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU PEeryJIsiTUBHBIMHY IEHCTBUSAMU:

CTaBUTh 1I€7M, BBIOMpPATh W CO37aBaTh AJITOPUTMBI ISl PEIICHUs] YYEOHBIX
MaTeMaTHYEeCKUX TTPoOIIeM;

MJIAHUPOBATH U OCYIIECTBIISITh €ATEIbHOCTh, HAMIPABJICHHYIO Ha PEILICHUE 3a]1a4
UCCJIEA0BATENBCKOTO XapaKTepa.

dopMynupoBaTh W yIAepKHBaTh Yy4yeOHYIO 3ajady, COCTaBIsATh IUJIaH W
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh  MpoOLlECC U  pe3yibTaT  y4eOHOH  MaTeMaTH4eCKOM
NEATEIbHOCTH;

aJICKBaTHO OIICHUBATHh MPABWJIHBHOCTh WJIM OIIMOOYHOCTH BBITIOJIHEHHS Y4eOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYTHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIlICHNUS;

CIMYaTh CHOCOO NEWCTBUA W €ro pe3yibTaT C 3aJlaHHBIM 3TaJOHOM C IEIbIO
OoOHapy»XeHUs OTKJIOHCHHUH M OTJIUYUN OT ATaJIOHA.

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEHICHUH Y4eOHOM
3a7a4u;

MOHUMATh TPUYUHBI, 1I0 KOTOPHIM HE OBUT JOCTUTHYT TPEeOYEMBI pe3ynbTaT
NESTENBHOCTH, OMPENENSATh TMO3UTHBHBIE W3MEHEHHUS W HAmpaBleHUs, TPEOYIOIIne
nanapHenIen padoThl;

PEryJIupoBaTh CIIOCOO BBIPAXKEHUSI SMOLIUM.



Osnadenue  yHUgepCcanbHLIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuaAmMu:

OpPraHU30BBIBATh YUYEOHOE COTPYIHUYECTBO U COBMECTHYIO JIESITEIBHOCTD
CYYMTEJIEM U CBEPCTHUKAMU B MPOILIECCE PEIICHUS 3a/1ay;

B3aMMOJICHCTBOBATh W HAXOJIUTh 0OIIME CIOCOObl paboThl; paboTaTh B
rpynne: HaxoAWTh oOllee pelieHre W pa3peliaTtb KOH(IUKTHI Ha OCHOBE
COTJIACOBaHMSI  TMO3UIIMH W yu€Ta HWHTEpPECOB;  CIylIaTh  MHapTHEpA;
dbopmynupoBaTh, apryMEHTHUPOBAThU OTCTAUBATh CBOE MHEHHUE;

POTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB NPU HAIWYUU PA3HBIX
TOYEK 3PEHUS U pa3peliaTh KOH(MIUKTH Ha OCHOBE y4€Ta MHTEPECOB U MO3UIIUHN
BCEX YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO TO3MIIMI0O U KOOPAUHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYIHUUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeSATeIbHOCTH;

BBITIOJIHSITH CBOKO YacTh pabOThI, IOCTUTAaTh KAYECTBEHHOTO pe3yybTaTa U
KOOPJIMHUPOBAThH CBOU JEUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI MIPOTYKT.

Os¢nadenue ynusepcanvbHolMu y4eOHbIMU PEYTAMUCHBIMU OCUCH BUAMU

CTaBUTH 1I€JIU, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI JJI PEIICHUST YIeOHBIX
MaTeMaTHYEeCKUX TTPoOIIeM;

TUTAHUPOBATH U OCYIIECTBIATH JESITEIbHOCTh, HAIIPABICHHYIO Ha PEIlIeHHe
3aJlay UCCIIeIOBATENbCKOTO XapaKTepa.

dbopMynupoBaTh M yAEpKUBATH y4eOHYIO 3aJady, COCTaBISATh IUIAH U
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYHIECTBJISITh KOHTPOJIb IO O0pa3ily ¥ BHOCUTH HEOOXOIHUMBbIE

KOPPEKTHBBI, KOHTPOJIUPOBATH IMpOLlECC U  pe3yabTaT  y4eOHOH

MaTeMaTHU4EeCKOU
NEeSITEBHOCTH;

aJIcKBaTHO OIICHUBATh MPABWJIBHOCTh WA OLIMOOYHOCTHh BBITIOJHEHUS
ydeOHOM 3a1aun, €€ O0BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHus;

CIMYaTh CTHOCO0 ACHCTBUS M €Tr0 Pe3yNbTaT C 3aJaHHBIM JSTAJIOHOM C
1eIbI0 0OHAPYKEHHS OTKIIOHEHUW U OTIUYHUH OT HTAJIOHA.

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTLYT BO3HUKHYTh MpPH pPEUICHUU
y4eOHOM 3a71auu;

NOHWMATh TPUYUHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIit
pe3yAbTaT JEATEIbHOCTH, ONPEAEATh MO3UTUBHBIE U3MEHEHUS U HalpaBJCHUs,
TpeOYIOIIMe JaTbHEeHIIICH pabOThI,

PETYIHPOBATH CITOCOO BBIPAKESHUS SMOITUH.

HPEAMETHBIE PE3YJIbTATbBI

Pe3ynbTaThl ocBOeHUs yueOHOro mpeamera «AnreOpay», pacupeaesieHHbIE MO



rogaM oOyuyeHus, GOPMYIHPYIOTCA 1O NPHUHLMIYY J00aBICHUS HOBBIX
PE3yJIBTATOB OT I'OJia K TOy, YK€ Ha3BaHHbIEC B MPEIbIAYIIMX I0J1aX MO3UINH, KaK
MIPaBUJIO, IOCIIOBHO HE IOBTOPSIOTCS, HO  YYUTBHIBAIOTCA (pe3yabTaThl
OUEPEeJHOr0 rojla MO  YMOJYaHUIO BKIIOYAIOT PE3yJIbTaThl MPEAbIIYIINX JIET).

7 KJIIACC

Yucsa v BBIYUCIEHUS

BoinonHsATh, codeTass yCTHbIE W NMHChbMEHHBIE NPUEMBI, apuPpMETUUECKUE
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3HaYeHUsS YUCIOBBIX BBIPAKECHUHN; MPUMEHATH Pa3HOOOpa3HbIC
crocoObl W TIPUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUM, COJEpMKAIINX
OOBIKHOBEHHBIC U JICCSITUYHBIC APOOH.

[lepexonutb OoT ojHON (OPMBI 3amKMCU YHUCENT K JApyrod (ImpeoOpa3oBHIBATH
JNECATUUHYIO Ipoob B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO JIpoOb). CpaBHUBATh U
yHOPS0YMBATH PAllMOHAIBHBIE YUCTIA.

OKpyrJsTh yncna.

BbINOJIHATE MNPUKUIKY M OLEHKY pe3yJbTaTa BBIUMCICHUNU, OLECHKY
3HAYCHUW YHMCIIOBBIX BBIPAKECHUU.

BbInoyiHATE AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMHM IOKa3aTeJsIMU (C
OTIOpO# Ha CIIPaBOYHYIO MH(POpPMAITHIO).

[IpuMeHAT, NpHU3HAKU  JEIUMOCTH, pa3jI0KEHHE Ha  MHOXKUTEIH
HaTypaJbHbBIX YUCEIL.

Pemiate mpocreiiliiie MNpakTUKO-OPUEHTUPOBAHHBIE 3aJlaud, CBA3aHHBIE C
OTHOILICHUEM  BEJIMYMH,  MPONOPLUUOHAILHOCTHIO  BEJMYMH,  IPOICHTAMU;
MHTEPIPETUPOBATH PE3YJIHTATHI PEHICHHUA 3a]]a4 C YUETOM OIPaHUYCHUM, CBI3aHHBIX
CO CBOMCTBaMH paccMaTPUBAEMbIX OOBEKTOB.

AJuireOpanyeckue BbIpasKeHUs

OpueHTHpOBaTBHCSI B TOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE
anreOpanyecKol TEPMHUHOJOTHEH U CHUMBOJIUKOM.

Haxonuth 3HadueHuss OYKBEHHBIX BBIPOKEHUM MPHU 3aJaHHBIX 3HAUYCHUSX
MIEPEMEHHBIX.

BreimonHATe  mpeoOpa3oBaHWsS — IIEJIOTO  BBIPAXKEHHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BpInoOHATE yMHOXXE€HHWE OJHOWIEHAa HAa MHOTOWIEH M MHOTO4YICHA Ha
MHOTOYJICH, TPUMEHATh (POPMYJIBI KBajpaTa CyMMbl M KBajpaTa pa3HOCTH (C
OMOpOil HA CIIPABOYHYIO MH(POPMAIIHIO).

Ocy1iecTBIATh Pa3I0KEeHWE MHOTOYIECHOB HAa MHOXHUTEIHW C TOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIETO MHOXKHUTEINS, TPYNITUPOBKU ClIaraeéMbIX, TPUMEHECHUS
(dhopMyIT COKPAIEHHOTO YMHOKEHHS (C OIMIOPOM Ha CIIPABOYHYIO HH(OPMAIIHIO).

[TpumeHsTh MpeoOpa3zoBaHUsI MHOTOUICHOB JJIsl PEIICHUS PAa3IMYHBIX 3a7a4
W3 MaTEMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEAIbHOMN MPAKTUKH.

Hcnone3oBaTh CBOWCTBA CTENEHEH € HATYpAJIbHBIMHU IOKA3aTEISIMHU IS



npeoOpa3oBaHus BRIPAKEHU (C OMOPOl Ha CIIPaBOYHYIO MH(OpMAIIHIO).

YpaBHEeHUA U HEPABEHCTBA

Pemate yvHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOMW, NPUMEHs IIpaBuiIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JI YUCIIO KOPHEM YpaBHEHUSI.

Hwmets mpeactaBieHne o rpaduueckuxX METOAaxX MpPU PEUICHUH JTHHEHHBIX
YPaBHEHUHN U UX CUCTEM.

[TonOupaTe TpuMepsl Tap YHCEN, SBIAIOMIMXCS PEHICHHEM JIMHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMHU.

CTpouTh B KOOPJWHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHUS C
IBYMS TIpEMEHHBIMH, TOJB3YSCh TpaUKOM, TPUBOAWTH HPHUMEPHI PEIICHHS
ypaBHEHHUSI.

Pemate cucteMbl ABYX JHHEWHBIX YpaBHEHHWH C JBYyMs TNEpEMEHHBIMHU, B
TOM uucie Tpaduyecku (C Omopoil Ha aJrOpUTM yueOHBIX ASHCTBU).

CocraBisaTh (MOciae COBMECTHOTO aHAM3a) U PellaTh JUHEWHOE ypaBHEHUE
WIA CHUCTEMY JIMHEHHBIX YpaBHEHHH 1O YCIIOBHIO 3a/J1aud, MHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJIYYEHHBIA PE3yNbTaT.

Koopannare! u rpagpuxku. OyHKIUU

N300paxxaTb Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOILIUE
3aJJaHHBIM KOOPJIWHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI;, 3alHUCHIBATh YHCIIOBBIC
IPOMEXKYTKHU Ha anre0pandeckoM si3bIKe.

OtmeyaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM;
CTpOHTH rpaduku TuHEHHBIX QyHKIHA. CTponuts rpaduk Gyuknun y = kx + b.

OnuceiBaTh € TIOMOIIBI0 (PYHKIUH W3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIMYUHAMHU (110 aJTOPUTMY YYEOHBIX JEMCTBHII): CKOPOCTh, BPEMS, PACCTOSHHUE;
IIEHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEILHOCTh, BPEMsI, 00BEM pabOTHI.

Haxonute 3HaueHue QpyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii crocod MpeacTaBICHUS W aHanu3a WHGOPMAIUH;
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

8 KUIACC

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HaYaIbHBIE NPEICTABICHUS O MHOMXECTBE JECUCTBUTEIBHBIX
yuces i1 CPAaBHEHUS, OKPYIJIEHUSI U BBIYUCIICHUIN; N300paxaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[TpumensaTy ToHATHE apUPMETUYECKOTO KBaJIPaTHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJIbKYJSATODP; BBHIMOJHATH
MpocTeille npeodpa3oBaHUsl BbIPAXXEHUN, COJAEpKAIUX KBAaJApPATHBIE KOPHH,
HCMOJIb3YSl CBOMCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OONBIIMX U MAJIBIX YUCETI C MOMOIIBIO IE€CITUUHBIX
npobeit u creneHei ynucia 10.



AJire0OpaudecKkue BbIPaKeHUA

IIpyuMeHATP NOHATHE CTENEHU C LEJNBIM  II0KA3aTelIeM, BBIIIOJIHATH
npeo0pa3oBaHusl BBIPAKEHUM, COAEpXAIIUX CTENEHU C IIeJbIM IoKazareneM (cC
MCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).

BhINOJHATE HECIOXKHBIE TOXKIECTBEHHbIE NMPEOOpPa30BaHUS PAIIMOHATIBHBIX
BBIPAKEHUI HAa OCHOBE MPABUJI I€MCTBUI HAJ] MHOTOWICHAMH U ajre0pandyecKuMu
TpOOsSIMU.

PacxiianbiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpumeHsATs peoOpa3oBaHusl BBIPAXKEHUM NIl PEIICHUs pa3iuvHbIX 3a7ad
U3 MaTeMaTUKHU, CMEXXHBIX [IPEAMETOB, U3 PEAIbHOU IIPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate  nuHeliHble, KBaJgpaTHbIE YypaBHEHUS (C  HCIIOJIB30BAaHUEM
CIpaBOYHON MHGMOpPMAIMU) W palMOHAIbHBIE YpPaBHEHHUS, CBOJAIIMECS K HHM,
CHUCTEMBI ABYX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpocCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHUCJI€ C MPUMEHEHUEM TrpadUyeCcKuX MpecTaBleHni (YCTaHABIIMBATh, UMEET
T YpaBHEHHUE WUJIM CUCTEMA YPABHEHUU PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U Tp.)
C OTIOpOH Ha aNTOPUTM YUCOHBIX JEHCTBHIA.

[lepexoanTh OT cioBecHOW (GOPMYIMPOBKH 3ahaud K €€ anredpanuecKkon
MOJEIM C IIOMOIIBK) COCTAaBJICHMUS YPAaBHEHUs WM CHUCTEMBl YPaBHEHUU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M I10Jy4EHHBIN pe3yJIbTar.

IIpuMeHATh CBOWCTBA YHUCIIOBBIX HEPABEHCTB Il CPAaBHEHMS, OLICHKY,
pelmars JUHEHHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI, 1aBaTh
rpaUyecKy0 WJUIIOCTPALMI0O MHOKECTBA pEIICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUUMN

OmnepupoBath Ha 0a30BOM YypOBHE (DYHKLIHMOHAJIbHBIE MOHATHUS U SI3BIK
(TepMHMHBI, CUMBOJMYECKHE O0O3HAUEHUs); ONPEAENATh 3HaUCHHE (PYHKLIHUU I10
3HAYEHHIO apIYMEHTA; ONPENEsATh CBOWCTBA (DYHKIUU 1O €€ rpaduKy.

Ctpouth rpadyKH IEMEHTApHBIX QYHKIMH BUaa , Y = X2, Yy = X3,y =+/x ,
k o o ..
y= ~; OMNKCHIBATH CBOWCTBA YHCIIOBOM byakiuu o e€ rpaduky (mpu
HEOOXOIMMOCTH C HAIPABIIAIONIEH ITOMOIIIBIO).

9 KJIACC

Yucja ¥ BLIYUCTIEHUS

CpaBHUBATH U YOPSIAOUYUBATH PAIIMOHATIEHBIC M UPPAIlMOHAJIBHBIC YHCIIA.

BeimosHATh apudMeTHUECKHEe JACHCTBUS C pallUOHAIBHBIMH YHUCJIAMH,
coyerass YCTHbIE W TIMCbMEHHBIC TPUEMBI, BBINOJHATh BBIUUCICHUS C
UPPALMOHAITBHBIMU YHCIIAMH.

HaxonuTe 3HadeHHs CTENEHEW C LEIbIMM TMOKa3aTeIsAMA W KOPHEW;
BBIUKCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUIM.

OkpyrisiTh JI€HCTBUTEIBHBIE YKCJIA, BBINOJHATh MPUKUIKY PE3yJibTaTa



BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHEeHUA U HEPABEHCTBA

Pemwlate nuHEHHBIE M KBaJIpaTHBIE YPaBHEHUs, YPAaBHEHUS, CBOISAIIMECS K
HUM, IPOCTEHUIINE TPOOHO-pAIMOHATILHBIE YPABHEHUS.

Pemate npocreimmne CuCTeMbl [BYX JIMHEHWHBIX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMM WM CHCTEMBI JBYX YPAaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE
ABJIAETCS JIMHEUHBIM (110 BU3YaJIbHOM OIOpE).

Pemate mnpocteiiiivie TEKCTOBBIE 3aJaud aiaredpanvyeckuMm CrocoooMm ¢
IIOMOIIIBI0 COCTABJIEHUS YPAaBHEHUS WM CUCTEMBI JBYX YpPaBHEHUW C ABYyMS
NEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YpAaBHEHUH, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
JIM ypaBHEHUE WJIM CUCTEMA YPABHEHUI PELIEHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).

PemaTte nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTb
pelIeHne HEPaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO; H300pakaThb pELICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM, 3alMChIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUA

Pacno3naBaTh (QyHKIMU H3y4eHHBIX BHJOB. [loka3piBaThb cXeMaTHYECKH
pAaCIOIOKEeHUE Ha KOOPAWHATHOW Tuiockoct TrpadukoB ¢yHkuumit Buma: y = KX,

k .
y=kx+b, ,y=ax+bx+c,y=x%y = +x,y= ~ B 3aBUCHMOCTH OT 3HaueHuii

K03() PUIIMEHTOB; ONMKUCHIBATh CBOUCTBA () YHKITUH.

Crpouth U M300pakaThb CXeMaTHYCCKH IpadUKH KBAJAPATUYHBIX ()YHKIIHH,
OIMKCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpatuuHyro GyHKIHIO TTO (popmysie, MPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBble M0CJI€10BATEIHHOCTH U MPOTrPeccUuu

PacriozHaBaTh apudMeTHUECKYyI0 M TEOMETPHUYECKYI0 NPOrPEecCUd MpHU
pa3HbIX crlocobax 3aaHusl.

BBIONHATS  BBIYMCIIEHHUS C  HCMOJBb30BaHHEM (opmyn N-ro wieHa
apuPMETUIECKON M TE€OMETPUYECKON MPOTpecCHii, CyMMbI MEPBLIX N ujieHOB (C
OTIOPO¥i Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pemate 3amaum, CBsA3aHHBIC C YUCIOBBIMH IOCJIEIOBATEIBHOCTSIMHA, B TOM
YHCIIe 33a/1a4l U3 PEAbHOM JKU3HM (C MCIIOIb30BAHUEM KalbKYJISITOPA, IU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 0 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 0 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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