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MNOSICHUTEJIbBHASA 3AININCKA

VYueOnblii mpeamer "Anredpa" sBisiercss paszaenoM Kypca "Martematuka'.
Pa6ouas nporpamma o yueOHomy mpenmery "Anredpa" ais oOyuarouuxcs 7-9
KllaccoB  pa3paborana Ha  ocHOoBe DefepasbHOTO  TOCYJapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAApTa OCHOBHOTO OOIIero oOpa3oBaHus C Y4€TOM U
COBPEMEHHBIX MHPOBBIX TpPEeOOBAHUM, MPEIBABISIEMBIX K MaTEeMaTUYECKOMY
00pa30BaHMIO, U TPAJUIIMHA POCCHICKOTO 00pa30BaHMs, KOTOPbIE 00ECTIEYNBAIOT
OBJAJICHUE KIIOYEBBIMH KOMIETEHIMSIMH,  COCTABJISIONIMMU  OCHOBY  JIJIf
HEMPEPHIBHOTO O0pa30oBaHUs W  CaMOpPa3BUTUS, a TaKkKe IEIOCTHOCTD
001IEeKyIbTYPHOTO, TIMYHOCTHOT'O ¥ MO3HABATEIILHOTO Pa3BUTHs 00ydaronuxcs. B
nporpamMMme yU4TEeHbI UIed U MojokeHuss KoHnenuuu pa3BUTHS MaTEMaTHUYECKOTO
obpaszoBanust B Poccuiickoit ®eneparnuu. PaGouas mporpamma mo mpeaMery
"AnreOpa" OpHUEHTUpOBaHAa Ha ILEJIEBbIE MPHUOPHUTETHI 1YXOBHO-HPABCTBEHHOT O
pa3BUTHS, BOCIUTAHUS U COIMATIU3AIUN O0ydaromuxcs, copmyinpOBaHHbIE B
denepanpHOi paboyeH mporpaMMe BOCIIUTAHHS.
OBLIAS XAPAKTEPUCTUKA YUYEBHOT' O INIPEJIMETA «AJITEBPA»

[IpakTudeckass TMOJE3HOCTH MaTEMAaTHKH OOyCIOBIEHa TeM, 4YTO &
npeaMeTOM  SIBISIOTCA  (yHIAMEHTaJdbHBIE  CTPYKTYphl  HAIIET0  MHpAa:
IpOCTpaHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS OT IIPOCTEHIIUX,
yCBAaUBAEMBbIX B  HEMOCPEICTBEHHOM  OIBITE, JO JOCTATOYHO CIOKHBIX,
HEOOXOJUMBIX Il Pa3BUTHS HAay4YHbIX M NPUKIAAHBIX uled. be3 KOHKpeTHBIX
MaTeMaTUYEeCKUX 3HAHUM 3aTPyJHEHO IMOHMMAHHWE TMPUHIMIIOB YCTPOWCTBA H
UCMOJb30BaHUSI  COBPEMEHHOW  TEXHUKHM, BOCHPUSTHE W  HUHTEPIpETalus
pa3HOOOpa3HOW CONMANBHON, DKOHOMHUYECKOW, TOJIUTHYECKON HWH(POPMaIUH,
ManodhdeKTUBHA MMOBCEAHEBHAS MPAaKTUYECKas JeATeNbHOCTh. Kaxnomy yenoBeky
B CBOEH JKM3HM NPUXOAUTCS BBIMOJHATH PACUYETBl U COCTABIATH aAJTOPUTMBI,
HAaXOJAUTh M TPUMEHATH (GOPMYJbl, BIAAETh NPAKTUUECKUMHU MNpUEMAMU
FEOMETPUYECKUX  HM3MEPEHMH U TOCTPOCHUH,  YuTaTh  WHGOPMAIHIO,
OpEACTaBICHHYIO B BHUJAE TaONuI], AuMarpaMM U TpadUKOB, KUTh B YCIOBUSIX
HEOTp eeIEHHOCTH U TTOHUMATh BEP OSITHOCTHBIM XapaKTep CIIy4YailHbIX COOBITHIA.

OmgHOBpEeMEHHO C pacmupeHueM cdep TNPUMEHEHUS MaTeMaTUKd B
COBPEMEHHOM OOIIecTBe BCE 00Jice BaKHBIM CTAHOBUTCS MaTEMATHYCCKHH CTHIIb
MBIIILJICHUS, TIP OSIBIISIFOIIUIICS B OTIP €/IeIEHHBIX YMCTBEHHBIX HaBBIKaxX. B mporiecce
U3yUCHUS] MaTeMaTUKd B apceHal NMPUEMOB W METOJIOB MBIIIJICHHUS YeI0BEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKIUS W AEAYyKUHsA, 0000IIeHHEe U
KOHKpETHU3allus, aHaJu3 W CHHTe3, Kiaccupukamus W CUCTeMaTh3aIus,
a0ctparupoBanue M aHainorusi. OOBEKThl MaTEeMAaTHYECKUX YMO3aKIIOUEHUH,
npaBWiia UX KOHCTPYHUPOBAHUSL PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUH,
COCOOCTBYIOT BBIpa0OTKE YMEHHUS (HOPMYJIHUPOBaTh, 0O0OCHOBBIBATH M TOKA3HIBAThH
CY)KIEHHMs, TE€M caMblM pa3BUBAIOT JIOTHYECKOE MbllNUieHue. Benymas pois
P UHAJICKUT MaTeMaTUKe U B (POPMUPOBAHUM aJITOPUTMUYECKOM KOMIIOHEHTHI
MBIILJIEHUS. W BOCHUTAHUM YMEHUH JEeWCTBOBAaTh MO 3aJaHHBIM aJrOPUTMaM,



COBEpIIICHCTBOBATh HM3BECTHBIC M KOHCTPYHpPOBATh HOBBIC. B mporecce penieHus
3a]1a4 — OCHOBOU y4eOHOM JMeATEIIbHOCTH Ha yPOKaX MAaTEMATHKH — P a3BUBAOTCS
TaK)Ke TBOPYECKAS W MMPUKJIAHAS CTOP OHBI MBIIIJICHUS.

HEJIA N3YUYEHUSA YYEBHOI'O KYPCA «AJITEBPA»

Anrebpa sBIsSeTCS OJHUM M3 OIMNOPHBIX KypCOB OCHOBHOTO OOILEro
00pa3oBaHMs: OHA 00ECIIEUMBAET M3YUEHHUE APYTUX AUCLHUIUINH, KaK €CTECTBEHHO -
HAy4YHOTO, TaK MU TyMaHUTApHOTO IMKIOB, €€ OCBOEHHE HEO0OXOIUMO s
P 0JI0JKEHUsT 00pa30BaHMs U B TIOBCEHEBHOM *U3HU. Pa3Butue y oOydaromuxcs
HAyYHBIX MPEICTaBICHUM O TNPOUCXOXKIECHUH U CYIIHOCTH ajreOpandecKux
a0cTpakiuii, cmocobe OTpakKeHUs] MaTeMAaTHYECKON HAyKOW SIBIEHUN U TP OLIECCOB
B NpUpOJie U OOIIEeCTBE, POJIU MAaTEMATHYECKOTO MOJICTUPOBAHKS B HAYYHOM
MO3HAHWU U B MPAKTUKE CIOCOOCTBYET (OpMHUPOBAHUIO HAYYHOTO MHUP OBO33P CHUS
U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl aJalTallid B COBPEMEHHOM IH(pOBOM
obmectBe. W3ydenune anreOpbl obOecrieurMBaeT pa3BUTHE yMEHHs HaOJIOAaTh,
CpaBHHMBATh, HAXOJUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTUYHOCTH MBIILICHUS,
CIOCOOHOCTH apTYMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICWCTBUSI ¥ BBIBOJIBI,
dbopmysipoBaTh yTBepKIeHUa. OCBOEHHE Kypca aiaredpbl o0ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUST OOyYalomUXCsA: OHHU HCHOJB3YIOT JEAYKTHBHBIC H
WHIYKTUBHBIC PAacCyXIeHUs, 0000IIeHne U KOHKPETU3aINi0, aOCTparupoBaHUe U
a"Haiornto. OOyyenue  anrebpe  mpeanojaraer  3HAYUTENBHBIH  00BEM
CaMOCTOATEIbHON  JIEATEIBHOCTH O00YydYalou[uXcsl, MO3TOMY CaMOCTOSITENIbHOE
pellleHue 3a7ay ABISIeTCs peann3aluenl AesiTeTbHOCTHOTO MPHUHIIUIA 00yYeHUs.

B crpykType mporpammel yueOHOTO mnpenmera «Anredpa» Jjs OCHOBHOIO
o01iero 06pa3zoBaHUsl OCHOBHOE MECTO 3aHHMMAIOT COJIepIKATEeIbHO-METOANYECKHUE
auHuK: «Yucna ¥ BeIUHCICHUSY, «AJreOpandeckue BbIPpaXKeHUs», « YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX cojepiKaTeTbHO-METOIUYECKUX
JWUHUN pa3BUBAaETCS Ha MPOTHKEHUH TPEX JIET U3YUYEHUs Kypca, B3aUMOJICHCTBYS C
IpYTUMU €ro JuHUsSMU. B Xojxe wu3yueHuss ydeOHOro Kypca oOydaromumcs
NP UXOJUTCS JIOTUYECKH PacCyXAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBE HHBI I
s3bIK. B cBS3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOUCHBI
HEKOTOPBIE€ OCHOBBI JIOTMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3sJenax
MaTeMaTHYE€CKOTO 00pa30BaHUS U CIIOCOOCTBYIOIINE OBJAJCHUIO O0YyUYarOIIMMUCS
OCHOB  yHHMBEPCAJbHOTO  MaTeMaTHdeckoro  s3bika. ConepikaTtenbHOU |
CTPYKTYpHOW OCOOEHHOCThIO y4eOHOTO Kypca «Aunredpa» SBISETCS  €ro
MHTErP NP OBAHHBIN XapakTep.

Conepxanue nuHUM «Yucna ¢ BBIYUCIEHUS» CIYKUT OCHOBOW s
JNaJbHEUIIEro U3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYaromuxcs
JOTHYECKOTO MBINIIEHUs, (POPMHUPOBAHUIO YMEHHUS MOJIB30BATHCS ajlTOpUTMaMHU, a
TaK)Ke MPUOOPETCHUIO TP aKTUYECKUX HABBIKOB, HEOOXOJAMMBIX /JIsI HTOBCETHEBHO I
*U3HU. Pa3BuTHE TOHATHS O YHUCIEe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs



CBSI3aHO C pAalMOHAJIBHBIMU W HPPAIMOHAIBHBIMA YHUCIaMH, (HOpMHUpOBAHHEM
TP €ZICTABJICHHIA O JEHCTBUTEIIHHOM YHCIIC. 3aBepIIICHHE OCBOCHHS YHUCIOBOM TUHU U
OTHECEHO K CpelHeMy 00IeMy 00pa30BaHHUIo.

ConeprkaHre IBYX anreOpanvdecKux JUHUN — « ANTeOpandeckue BIP aXKCHHS
U «YpaBHEHHS M HEPaBEHCTBa» CIOCOOCTBYeT (POpMHUPOBaHHIO y OOyUYaIOUUXCS
MaTEeMaTHYEeCKOro amnmapara, HeOOXOJUMOTO JJisl pelleHus 3ajlad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U MPaKTUKO-OP UEHTUP OBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOTO
obmero oOpa3oBaHus y4eOHbI MaTepuall I'PYHIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpakeHul. AnreOpa JIEMOHCTpUPYET 3HAUCHHE MATEMaTUKH KaK f3bIKa IS
MOCTPOCHUSI MaTeMAaTHUYECKUX MOJieleil, OIMUCaHUS TMPOILECCOB U SIBJICHUU
peanbHOoTO MUpa. B 3amaun oOyueHus anredp e BXOIIT TaKkKe AadbHEHIIee pa3BUTHE
aJTOPUTMUYECKOTO MBIILJICHUSI, HEOOXOAMMOT0, B YaCTHOCTH, JJISi OCBOCHHSI Kypca
uHPOpMATUKH, W  OBJIAJCHHE HABBIKAMU  JICAYKTUBHBIX  PACCYXKICHUU.
IIpeoOpa3zoBaHre CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET pa3BUTHIO BOOOPaKCHHMS,
CMOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOPYECTBY.

Coneprxkanue QyHKIIMOHATBHO-TPa(UIECKON JIMHUM HAIIECIEHO Ha TOJyYeHHUe
00yuaronuMucs 3HaHUM O (QYHKUMSAX KaK BaKHEMIEH MaTeMaTU4ecKON MOJeNnu
JUTSL OTIMCAHUS Y UICCIIEOBAHUS PA3HOOOP a3HBIX P OIIECCOB U SBJIICHUHN B MIPHUPOJIC U
ob6miectBe. 3yuenue matepuana cnocoOCTBYET pa3BUTHUIO Y O0YUAIOMIUXCS YMEHUS
UCMOJIb30BAaTh pPa3JUYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKa MaTeMaTUKd —
CIIOBECHBbIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKIaa B (QopMupoBaHUe
NP €JCTaBICHUIA O POJIM MATEMATUKU B Pa3BUTHH LIMBUINU3ALUU U KYJIbTYPHI.

CornacHo yuyebHOMY TulaHy B 7-9 Kiaccax wu3ydaercss Yy4eOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl COJEp KaHUSA:
«Yucna W BBIUMCIHEHUS», «ANTeOpanvyeckue BBIPAXKEHUS», «YpaBHEHUS W
HepaBeHCTBay, « DyHKIum».

MECTO YYEBHOT'O IPEIMETA «AJITEBPA» B YYHEBHOM I1IJIAHE

Ha m3yuenne yue6HOTO Kypca « Anredpa» otBoautcs 306 vacos: B 7 kinacce —
102 gaca (3 yaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce

— 102 yaca (3 yaca B Henenio).

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

Anrebpa. 7 kmacc. Y4yeOHUK Ui ydaluxcs 0O0I11eo0pa3oBaTelbHbIX
yupexaeHuil (6a3oBbiii ypoBeHs) / Mepizinsik A.I'., [Tononckuit B.b., Axup M.C. —
BEHTAHA-TPA®, xopnopamus "Poccutickuii yueOnuk "Mcrounuk"

Anrebpa. 8 xkmacc. VY4yeOHUK IS ydaluxcs 0O0Ieo0pa3oBaTeIbHBIX
yupexaeHuil (6a3oBbiii ypoBeHs) / Mepiansk A.T'., [Tononckuit B.b., Axup M.C. —
BEHTAHA-TPA®, kopnopanus "Poccuiickuii yuebnuk "Mcrounuk"



Anrebpa. 9 wmacc. VYueOHMK JUisl  ydammxcs 001Ieo0pa3oBaTebHBIX
yupexaeHuil (6a3oBslil ypoBeHs) / Mepiaisik A.L'., [Tononckuit B.b., Axup M.C. —
BEHTAHA-TPA®, kopnopauus "Poccuiickuii yueOnuk "Mcrounuk"

METOJIUYECKHUE MATEPUAJIbBI JUISA YUUTEJIA

Anrebpa: 7 knacc: merogudeckoe nocodue / E.B. bynko, A.I'. Mep3snsk, B.b.
[Monouckuit, M.C. SAxup. — 2-e uza. — M.: Benrana-I'pad

Anrebpa: 8 knacc: merogudeckoe nocodbue / E.B. bynko, A.I'. Mep3snsk, B.b.
[Monouckuit, M.C. SAxup. — 2-e uza. — M.: Benrtana-I'pad

Anrebpa: 9 knacc: meroaudeckoe nocodbue / E.B. Bytiko, A.I'. Mep3nsk, B.b.
[Monouckuit, M.C. Sxup. — 2-e u3a. — M.: Benrtana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETH
UHTEPHET
1. Iloypounsie oOpa3oBaTelbHBIC MaTEpHUANBI JJId yYaIIUuXCs: [DIEKTpOHHBIA
pecypc] // TocymapcrBennass oOpa3oBatenbpHas tuiatdhopma "Poccuiickas
anektpoHHas mkona" (cokp. POIII). URL: https://resh.edu.ru.
2. IloypouHnbsie oOpa3oBaTelbHbIE MaTEpUANIbl JJI Yyyalluxcs: [DIEKTpOHHBIN
pecypc] // TocynmapcrBennass oOpa3oBatenbHas 1uiatgopma "MockoBckas
anekrponHas Illkona" (cokp. MOIII). URL: https://uchebnik.mos.ru.
3. Obpa3oBatenbHbIi pecypc A yyanuxcs: [DuektpoHHslid pecypc| // Hudposas
oOpa3oBatenbHas miathopma "SKmace". URL: https://www/yaklass.
4. OOpazoBaTenbHBIl pecypc IS ydalmuxcsa: [DIEKTpOHHBIM pecypc| //
Oo6pa3oBatenbHas onnaH-miargopma Yuu.py. URL: uchi.ru.
5. Kartanor uudpoBoro o0pa3oBaTelbHOTO KOHTEHTa: [DNEKTpOHHBIN pecypc] //
bubnuoreka mmdpoBoro oOpazoBatenbHOro koHTeHTa (cokp. IIOK). URL:
https://m.edsoo.ru

COIEPXAHHMUE OBYYEHUA
7 KIIACC

Yucia ¥ BEIYUCICHUSA

JlpoOu OOBIKHOBEHHBIC W JACCATHYHBIC, TEPEXO0J OT OJHOU (OPMBI 3aICH
npobeit k gpyroil. IloHsTue pamnuoHAJIBHOIO 4YHCIA, 3alliCh, CpaBHEHHUE,
YIOPAJOYMBAHUE palMOHAIBHBIX dYHcel. ApuMETHYECKHE  JICUCTBHI  C
palnMoHaJbHBIMM YKClIaMu. PernieHne 3ajay U3 peajbHOW MPaKTUKU HA 4acCTH, Ha
IpoOu.

CreneHb ¢ HaTypaJibHBIM TOKa3aTeleM: ONpeaeieHue, MpeoOdpa3oBaHue
BBIpa)KEHUI1 HA OCHOBE OIIPEIEeJIECHUs, 3aMnCh OOJbIIUX yucen. [IpomenHTsl, 3anuch
MPOIICHTOB B BHUJE ApOOW U NpoOHU B BUIE MPOLEHTOB. Tpy OCHOBHBIC 3aJaud Ha
P OLEHTHI, pEUICHUE 3a]]a4 U3 P €aJIbHO MU NP AKTUKH.

[I[puMmeHeHMe NPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJIbHbIX YUCEN.

PeanpHbie  3aBucMMOCTHM, B TOM 4Hclae TpsmMas u  oOpartHas
TP ONOP [IUOHATbHOCTH.


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www/yaklass
https://m.edsoo.ru/

Auredpandeckue BbIpasKeHHUs

[IepemenHble, YHMCI0OBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTtumbie
3HaueHus nepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXIY BEITMYMHAMU B BUIE
dopMmysl. Beruncnenus no gpopmynam. [IpeoOpa3oBanne OyKBEHHBIX BbIpaXeHUH,
TOXKJIECTBEHHO  paBHbIE€ BBIpA)XGHHUS, MpaBWwia npeoOpa3oBaHUs CyMM U
P OM3BEACHUM, MPaBUJIa PACKPBITUS CKOOOK U MPHUBEIEHUS MOJOOHBIX ClIaraeMblX.

CBOJCTBa CTENEHU C HATypaJibHbIM MOKa3aTEIEM.

OnHouneHsl 1 MHOTOWIEHBl. CTeneHp MHOrowneHa. CloxXeHHe, BbIYUTaHUE,
YMHOKEHUE MHOTOWICHOB. POPMYJIBI COKPAIEHHOIO YMHOKEHHUA: KBAAPaT CyMMBI
Y KBaJpatT pazHoctu. PopMyJia pa3HOCTH KBaApaToB. Pa3iiokeHue MHOTOWIEHOB HA
MHOKUTETH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IMpaBWia NpeoOpa3oBaHUA ypaBHEHUS,
PaBHOCWUJIIBHOCTh YP aBHEHUH.

JluHeitHO€ ypaBHEHHWE C OJHOW MEPEMEHHOW, YHCIO KOPHEW JIMHEHHOTO
YPaBHEHHUs, P CLICHNE JIMHENHBIX ypaBHeHUNH. COCTaBIeHUE yPaBHEHUN 10 YCIOBHIO
3aJa4yu. Penienue TeKCTOBBIX 3a/]1a4 C MOMOIIBIO YpaBHEHUM.

JIuneiliHoe ypaBHEHHE ¢ AByMs MepeMEeHHbIMU U ero rpaguk. Cucrema IByX
JIMHENHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PerieHune cucreM ypaBHEHHU
cnoco0oM noacTaHOBKU. [IpuMepbl pelieHust TEKCTOBBIX 3aJa4 C IOMOUIIBI0 CUCTEM
Yp aBHEHUM.

DyHKUNHA

Koopaunara Touku Ha npsMoil. UucinoBble MpoOMexXyTKU. PaccrosHue mMexmy
JIBYMsI TOUKaMU KOOP IMHATHOM IIP IMOM.

[TpsimoyrosibHas cucteMa koopauHaT, ocu OX m Oy. AbGcuucca U opauHaTa
TOYKHU Ha KOOPAUHATHOM 1uiockoctu. [Ipumepsl rpadukoB, 3aaHHBIX QopMyiamMu.
Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynkmuu. ['paduk pynkimu.
CaoiictBa (ynkimid. Jluaeiinas ¢yskmus, e€ rpaduk. ['paduk ¢pyskmuu y = |X|.
I'paduueckoe penieHne TMHEWHBIX ypaBHEHUM U CHCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucaa 1 BBIYUCICHUS

KBagpatHelii kopeHb u3 uwucna. l[loHsthe o0 HppaMOHAIBHOM YHCIE.
JlecaTryHble NpUOIMKEHUST UPPalUOHAIBHBIX uncen. CBOMCTBa ap UPMETUYECKUX
KBaJApaTHBIX KOPHEH U UX NP UMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BbIpaXKeHUN
Y BBIYUCIICHUAM. JIEMCTBUTENBHBIE YUCIIA.

Crenenp ¢ 1ENbIM MOKa3aTeneM U €€ cBoilctBa. CTaHaapTHAs 3aIUCh YUCIA.

AJaredpanveckue BbIpaKeHUS

KBanpatHsblii Tp EXUIIEH, pa3JI0’KEHNE KBAaAPaTHOTO TP EXUJIEHA HA MHOKUTEIH.



Anredpanueckast ApoOb. OCHOBHOE CBOMCTBO —alredpanyveckoi JpooOu.
CrnoxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JICHUE alredpandyecKkux JpoOeil.
ParnmonanbHbie BEIpaXEHUS U UX TIPeoOpa3oBaHUE.

YpaBHeHHs U HepaBeHCTBA

KBagpaTtHoe ypaBHeHue, popMmyia KOpHEH KBaApaTHOro ypaBHeHus. Teopema
Buera. Pemienne ypaBHEHMHM, CBOIOSAIIUXCS K JIMHEMHBIM W KBAaJpPaTHBIM.
[Ipocreitmue npoOHO-paIMOHATbHBIC YPaBHEHHUS.

['paduueckas unaTepmpeTanus ypaBHEHUN C IBYMS IEpEMEHHBIMU U CHUCTEM
JIVMHEHHBIX YpaBHEHUN C JByMsi N€peMeHHbIMU. IIpumepbl pelieHus Ccuctem
HEJIMHEWHBIX YPaBHEHUU C BYMSI II€P EMEHHBIMHU.

Pemennie TeKCTOBBIX 3a7ay anreOpandecKuM CriocoOoM.

UucnoBsie HEpaBEHCTBA U MX CBOWCTBA. HepaBEeHCTBO C OJTHOM MEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOU.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUMN

[Tonsitue pynkumn. OOnacTh OnpeneaeHuss 1 MHOKECTBO 3HaUYEHUN (YHKIIMH.
CnocoOsl 3a1anust GyHKIUIA.

I'paduxk dyskmuu. YUtenue coictB ¢yHkuuu mno e€ rpaduky. [Ipumepsi
rpadukoB GyHKIMA, OTpaXKaAIOIIUX PEaIbHBIE MP OLIECCHI.

OyHKIMKM, OMUCHIBAIOUIME TMPSIMYI0 M OOpaTHYI MpONOpIHOHAIbHBIE
3aBHCHMOCTH, MX rpaduki. PyHkmmn y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pElLICHUE YPABHEHNUN U CUCTEM YD aBHEHHM.

9 KJIACC

Yucsia v BBIYUCTICHUS

PamonanbHble yncia, UppanuoHalIbHbIC YUCIa, KOHEUHbIE U OECKOHEYHbIE
JecSITUUHbIE Apo0u. MHOXECTBO NIEUCTBUTENBHBIX YHCEN, JEHCTBUTEIHHBIC YHUCIIA
Kak OECKOHEYHBbIE JecATUYHBbIE ApoOu. B3amMHO 0JHO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JEHCTBUTENBHBIX YMCEN M KOOPAMHATHOM Mp AMOM.

CpaBHeHHE JEHCTBUTENBHBIX  4YHCEN, apUPMETUYECKUE JICUCTBUS  C
JEUCTBUTENILHBIMU YHCIIAMHU.

Pazmepbl OOBEKTOB OKpYXaIOIIEr0 MHUpa, JIUTEIbHOCTh IMPOIIECCOB B
OKp y>KalollleM MHpe.

[IpubnmxEHHOE 3HAYEHUE BEIUYUHBI, TOUHOCTh NpuOIMmKeHus. OKpyrieHue
yucen. [Ipukunka u olieHKa pe3yabTaTOB BHIYMCIICHUH.

YpaBHeHHs U HepaBeHCTBA

JInnenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIINXCSA K TUHEUHBIM.



KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOIAIIMXCS K KBAJPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHUNM TPETbE M YETBEPTOU
CTENEHEN Pa3J0KEHUEM Ha MHOKHUTEIH.

Pemienne apoOHO-palMoHaNbHBIX ypaBHEHMM. PellleHne TeKCTOBBIX 3ajad
anredp anvdecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MEpEMEHHbIMU U ero rpaduk. Pemienune cucrem nByX
JIMHENHBIX YPaBHEHHUU C IBYMS MEp EMEHHbIMU. Pemenne cucreM IByX ypaBHEHUM,
OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTopod creneHu. [paduueckas
MHTEP P €TalUsl CUCTEMBI YPaBHEHUM C IBYMs IIEP EMEHHBIMU.

Pemennie TekcTOBBIX 3a7a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW INEepeMEHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM TmepemMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYyMs
1Iep EMEHHBIMHU.

DOyHKIUHN

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoopaAuHATHI
BEp IIIMHBI Tapab0JIbl, OCb CUMMETP U Map a0O0JIbI.

I'padukn byuxmmit: Y = kx, y =kx + b, y = k/x, y = x3,y =V, y = ||, u ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccuu

[IoHATHE 4YHCIOBOM NOCIENOBATENBHOCTH. 3aJaHuE TMOCIEI0BATEIIbLHOCTH
pEeKyppeHTHOI popMynoit U PopMyII0il N-TO YieHa.

Apudmernueckas U reomerpuueckas mnporpeccuu. @opmyisbl N-To 4lieHa
apuUPpMETUIECKON U TeOMETP UYECKOM MpOrpeccuid, CyMMbI NIEPBHIX N UJIEHOB.

N300paxxenne YieHOB apu(METHUECKOW M TEOMETPUUYECKON TP OorpeccHii
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIH M 3KCHOHEHUMAJBHBIA POCT.
Ci10>kHbI€ TP OLIEHTHI.

IIJNIAHUPYEMBIE PE3VJBbTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBUIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TPOrpaMMbl y4yeOHOTO Kypca
«Anredpa» xapaKTepU3yrTCs:

1) naTpuoTH4YecKoe BOCIIUTAHUE:

IPOSIBJICHUEM MHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHUCKOMU
MaTeMaTUKH, I[ICHHOCTHbIM  OTHOIIEHUEM K  JOCTHXKEHHUSM  POCCHUCKUX



MaTEMAaTUKOB M POCCHMCKOM MAaTeMaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHDKCHUN B IPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxaaHcKoe U 1yXOBHO-HPABCTBEHHOE BOCIHUTAHME!

TOTOBHOCTBIO K BBIMOJHEHUIO OO0s3aHHOCTEN TpaKIaHWHA U peaJiu3aliu €ro
npaB, IMpPEICTaBIEHHMEM O MaTeMaTUYeCKMX OCHOBaX (PYHKIMOHUPOBaHUS
pPa3JIMYHBIX CTPYKTYp, SIBICHUH, NpOLEAyp rpa)xaaHCKOro obliecTBa (HampuMmep,
BBIOOPBI, OTIPOCHI), TOTOBHOCTBIO K OOCYX JACHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPHUMEHEHHUEM JOCTMKEHH HayKH, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX NP UHIUIIOB B JEATEIBHOCTU YUYEHOIO;

3) TpyaoBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE€ y4YacTHUE€ B pEHICHUM NPAKTUYECKUX 3ajad
MaTeMaTHYE€CKOM HampaBIE€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHMs Ha MPOTSKEHUH BCEH XU3HU JJI YCIEIIHOW Mpo¢ecCHOHATbHO I
JESITETbHOCTA M Pa3BUTUEM HEOOXOJMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM MHAMBUAYAIBHON TpPAaEeKTOPHUU OOpa30BaHUSA U )KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K  HAMOIMOHAJIBHOMY M  3CTETHUECKOMY  BOCHPHUSTHIO
MaTeMaTH4YEeCKUX OOBEKTOB, 3a/Jady, PEHICHUH, pacCyXIECHUH, yMEHHIO BHIETh
MaTeMaTU4YEeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUA:

OpUEeHTalMed B JEITENbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
npeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS YEIOBEKa, MPUP OB U
oO1iecTBa, MOHMMAaHMEM MaTeMaTUYECKOM HayKu Kak cdepbl UeT0BEYECKO
NEATENbHOCTH, 3TaloB €€ Pa3BUTUS U 3HAYMMOCTU JJIs Pa3BUTHUS LIMBUIM3ALUU,
OBJIaJICHHUEM $I3bIKOM MATEMAaTUKH M MAaTEMaTUYECKOW KyJIbTYpOH KaK CpEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATENbCKO N
NEeSTENbHOCTH;

6) ¢usmueckoe BocnuTaHue, GOpMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHA:

TOTOBHOCTBIO MPHUMEHATh MAaTEMaTHUYECKWE 3HAHUS B HHTEPECAX CBOETO
310pOBbsl, BEIEHUS  3J0pPOBOro oOpa3za KHU3HM  (3JOpPOBOE  NUTAHHE,
cOalaHCUpOBAaHHBIM pPEXUM 3aHATUH M OTHbIXa, peryiaspHas Qunyeckas
AKTUBHOCTh), C(POPMUP OBAHHOCTHIO HaBbIKa p €(hIEKCHH, TP U3HAHUEM CBOETO Ip aBa
Ha OIIMOKY M TaKOTO K€ MpaBa Ipyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHUeEHTalMel Ha P UMEHEHHEe MaTeMaTHYeCKUX 3HAHWUU JUIs pelleHus 3a7ay B
00J1aCTH COXPaHHOCTH OKpY>KaloIlel cpelibl, ITaHUp OBAHUS MOCTYIIKOB U OLIEHKH



UX BO3MOKHBIX MOCIEACTBUNA JJIsI OKP Yy KAIOIIEeH Cpe/bl, 0OCO3HAHUEM TJI00aJIbHOTO
XapakTepa 3KOJIOTUYECKUX MPOOJIEM U IyTeH UX P CIICHHUS;

8) apanranus K M3MEHAKIIUMCH YCJIOBHSAAM COUUAJIBHOM M NMPHUPOIHOM
Cpelabl:

FOTOBHOCTBIO K JEWCTBHSIM B YCIOBHUAX HEOMPEHECIEHHOCTH, IOBBIIICHUIO
YPOBHS CBO€M KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCA y APYTHUX JIOJeH, MproOpeTaTh B COBMECTHOM JEATEIbHOCTHU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMM W3 OIBITA JIP YTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWKM HOBBIX 3HAaHWM, B TOM YHCIIE
dbopMyJIHp OBaTh UJICH, TTOHATHSA, THIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHUCIIEC
paHee HEW3BECTHBIX, OCO3HaBaTh JEQUIMTHI  COOCTBEHHBIX 3HAHMA W
KOMIIETEHTHOCTEM, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTRIO  OCO3HaBaTh CTPECCOBYHD  CHUTYalldi0,  BOCIPHUHUMATH
CTPECCOBYIO CHUTyallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMbIE peIIeHUS W JeWcTBUA, (HOPMYyIUPOBATh W OICHUBAThL PHUCKU U

NOCIEACTBUS, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIE YHUBEpPCAJIBHBIC yqeﬁmﬂe el CTBUS

ba3oBble Jlornyeckue AefcTBUs:

e BBISIBJIATh U XapaKTEpHU30BaTh CYIIECTBEHHbIE NP M3HAKKM MaTEMaTHUYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHHA MEXIY MOHATUAMH, (OPMYITUPOBATH
omnpe/ieNeHus]  TMOHATUM, YCTaHABIUBATh  CYIIECTBEHHBIH  MpHU3HAK
Ki1accuduKaluyd, OCHOBAaHUS JUisi O0OOOIIEHHS U CpaBHEHUs, KpUTEpUU
P OBOJIUMOT'O aHAJIU3a;

e BOCIPUHUMATH, (GOPMYIUPOBATH U MPeoOpa3oBBIBATH  CYXKICHUSA:
yTBEpIUTENbHBIE W OTpHUIATEIbHbIC, CIUHUYHBIC, YaCTHbIE M OOIIHe,
YCIIOBHBIE;

e BBIIBISATh  MaTEeMAaTHUECKHE 3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeunss B dakrax, ITaHHBIX, HAONIOJNEHUSIX U YTBEPKICHUSAX,
np e/y1araTh KPp UTEP MM 17151 BRISIBJIICHUS 3aKOHOMEP HOCTEH ¥ TP OTHBOP €U HiA;

e JI€TATh BBIBOABI C WCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JICTyKTUBHBIX W
WHIYKTHBHBIX YMO3AKIFOUCHUN, YMO3AKITFOUCHUN TI0 aHATIOTHH;

e pa3buparth AOKA3aTEIbCTBA MATEMATUYECKUX YTBEP KIEHUI (IpsAMbIE U OT
P OTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE [0Ka3aTelbCTBa
MaTeMaTU4eCKUX (PakToB, BBICTpAWBATh AaPTYMEHTAIMIO, IPHUBOJIUTH
IpUMEP bl U KOHTP TP UMEP bl, 000CHOBBIBATH COOCTBEHHBIE PaCCY KICHHUS;



e BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3aaadyu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBHIOMpPATh HAWOOJIEE MOIAXOMSIIINN C y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPHUTEPHEB).

ba3oBble uccieoBaTe/IbCKue 1eHCTBUA:

e HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
dbopMyIMpoOBaTh BOMPOCH, (PUKCHUPYIOIIUE MPOTHUBOPEUHUE, MpoOIemMy,
CaMOCTOSITEILHO yCTaHABIMBAaTh HCKOMOE U JaHHOE, (QOpMUpPOBATH
TUNOTE3y, apTyYMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIM
AKCIEP UMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO 0COOCHHOCTEH
MaTEMaTH4YEeCKOr0 OO0BEKTa, 3aBUCUMOCTENH O0OBEKTOB MEXKIY COOOM;

e CaMOCTOSITENIbHO (OpMyJIHpOBaTh 00OOIIEHUSI W BBIBOJBI MO pPe3yIbTaTaM
P OBENEHHOTO HAOJIOACHUS, WCCIENOBAHUS, OICHMBATH JOCTOBEPHOCTH
MOJIYUYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIEHNUI;

e TMPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MpoIlecca, a TAKKE BBIJIBUTaTh
TP €/ITI0JIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

PabGora ¢ ungopmanueii:

e BBIIBJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HH(MOpMAIUK, HTaHHBIX,
HEOOXOJUMBIX JIJIs pEIICHUs 3aa4u;

e BbIOMpaTh, aHAIU3UPOBATH, CHCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH
uHGOpMaIMIO Pa3JIMYHbIX BUAOB U GOPM IpeCTaBICHUS;

e BBIOUpaTh (opMy TpencraBieHUs HWHPOPMAIMK W WIIIOCTPUPOBATH
peliaeMble 3aJayd CXeMaMH, JAWarpaMMaMu, MHOM rpadukod U HX
KOMOMHAIIUSIMU;

e OIIGHUBATh HAASKHOCTh HMH(OpMAIUMU 1O KPUTEPUSIM, IpeEII0KEHHBIM
y4uTeIeM WIN cPOpMyJIUp OBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHUBHBbIE YHUBEpPCaJbHbIE yueOHbIe 1eiicTBUS:

e BOCIPHUHHUMATH U (POPMYJIHPOBATH CyKICHUS B COOTBETCTBUU C YCIOBHUSIMH
U 1eNISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIP a)KaTh CBOIO TOUKY 3P EHUS
B YCTHBIX W IMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY P eIICHUs
3a71a4i, KOMMEHTHP OBATh MOJYyYEHHBIN pe3ybTarT;

e B XO0Je 00CYXJICHHUS 3a7aBaTh BOMPOCHI [0 CYIIECTBY O0CYKIaeMOU TEMHI,
np 00JIEMBI, pemaeMoi 3aJ1a4u, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA ITOUCK
pCIICHUs, COTOCTABIISITh CBOM CYXJICHUS C CYXICHHAMH JIPYTHX
YYaCTHUKOB JAHanora, oOHapy>XKMBaTh pa3JIMuue U CXOJCTBO NO3ULUH, B
KOppEeKTHOU popMe popMyaupoBaTh pa3HOTrIacus, CBOU BO3P aXKEHUS;

e TMpPEACTaBISITH  pPE3yJbTaThl  pELIEHUs  3aJadd,  OKCIEpUMEHTa,
UCCIIE0BAHUs, TP 0EKTa, CAMOCTOSITENIbHO BBIOUPaTh (JOpMAT BBICTYTUICHU S
C yu€ToM 3ajJjau Mpe3eHTallu U 0COOCHHOCTEN ayIuTOPUH;



e TIOHMMATh U UCIOJb30BAThH MPEUMYIIECTBA KOMAHAHON U MHAUBUAYaJIbHO U
paboThI P U pEIICHUH YUeOHbIX MaTEMAaTUUECKUX 3a/]ay;

e TPHUHHUMATH II€Jb COBMECTHOM NEATEIBHOCTH, IJIAHUPOBATH OP TAHU3AIINIO
COBMECTHOM paboThl, pachpeneniarb BUABI paldoOT, JAOTOBapHUBaTHCH,
00CyXJ1aTh MPOIIECC M PE3YJIbTAT pabOTHI, 00001IaTh MHEHUS HECKOJbKUX
JTIONEN,

e Yy4YacTBOBaTh B TpynmoBbIX ¢opmax pabotel (0OCyxkIaeHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMBI U Ip yTHE), BHIMOIHATH CBOIO YaCTh PabOThI
U KOOPJIWHUPOBATH CBOM JEHCTBHS C JPYTUMU 4YJ€HAMU KOMAaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOEr0 BKJaJia B OOMIUNA MPOAYKT MO KPHUTEPHUSIM,
copMyTUp OBAaHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

Pery/isiTuBHbIEe YHHBepcaJbHble yueOHbIe JelicTBUS
Camoopranmzanus:

e CAaMOCTOSITEILHO COCTABJATH IUJIAH, aJTOPUTM peEUICHUs 3aJauu (WU ero
4acTh), BBIOMPATHh CIIOCOO pEIICHUs ¢ Y4ETOM HMEIOIIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apTryMEHTHPOBATh U KOPPEKTUPOBAThH
BapUaHTHI pElIeHN ¢ Y4ETOM HOBOW MH(POPMaLIUU.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTEIJIEKT:

e BIAJETh CHOCOOAMU CAaMOIIP OBEpP KU, CAMOKOHTP OJIs P OLIEcca U pe3yIbTaTa
pelleHus] MaTeMaTHYECKON 3a/1auu;

e TMpEnBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NP U P €LICHUH 3a]1auH,
BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HAWJICHHBIX OIMOOK, BBISBJICHHBIX TP YIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU MOCTABICHHOMN LENU U
YCIOBUSIM, OOBSCHATh MPHUYUHBI JOCTIXKEHHSI WM HEJOCTHKEHHS IIeNu,
HAXOJUTh OIIHUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

K xoniy oOydenus B 7 KJjacce OOYyUYarONIMICS TMOTYyYUT CIETYIONINE
P €ZIMETHBIE P e3YJIbTATHI:

Yucaa v BBIYUCTEHUS

BrImoHsATh, coderasi yCTHbIE W THUChbMEHHBIC NPUEMBI, apuMeTudecKue
NEHCTBUS C PaIMOHAIBHBIMHA YHCIIAMHU.

HaxonuTe 3Ha4yeHUs] YUCIOBBIX BbIpAXEHUH, MPUMEHATh pa3zHOOOpa3Hble
cocoObl ¥ MPUEMBl BBIYMCIECHUS 3HAYEHUU NP OOHBIX BBIPAXKEHH, COIEpKaLIUX
OOBIKHOBEHHBIE U JICCATHUYHBIC JpOOH.

[lepexoauTb OT oaHOM (QOpPMBI 3amUCU YUCEeNn K Apyroi (mpeoOpa3oBbIBaTh
JECSITUYHYIO AP 0O0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH
B 0GCKOHEUHYIO JIECATUYHYIO APOOB).



CpaBHuUBATH ¥ yNOPSAOYMBATH PALMOHAIbHBIC YHCIA.

OKpyrisaTh 4ncia.

BBINOAHATE NPUKUAKY M OLEHKY Pe3yJibTaTa BHIYMCIICHUHN, OLIEHKY 3HAa4yEHU
YUCIIOBBIX BBIpAXKEHUW. BBINOJHATH NEUCTBUS CO CTENEHSIMU C HATypaJibHbIMU
NIOKa3aTeSIMU.

[IpuMeHATh MPU3HAKU JETUMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIIN HATYpP aJIbHBIX
YHUCEIL.

PemaTte NpakTUKO-OpHUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLIEHUEM
BEIIMYMH, NPONOPLHUOHAIBHOCTBIO BEIWYUH, NPOLUEHTAMH, HHTEPIIPETUPOBATH
pe3yabTaThl pEUICHNs 3aad ¢ y4ETOM OTpaHWYEHM, CBA3AaHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0OBEKTOB.

Anredpanveckue BbIpasKeHHUS

Hcnonb30BaTh aaredpanyecKyro Tep MUHOJIOTHIO U CHMBOJIMKY, TP UMEHATH €€
B IIPOIIECCE OCBOCHUS YUEOHOTO MaTepHaa.

Haxonute 3HaueHMsT OyKBEHHBIX BBIPA)KEHUH IPHU 3aJaHHBIX 3HAYEHUSX
1Iep EMEHHBIX.

BbInoaHATE IpeoOpa3zoBaHus LETOr0 BbIPaKEHUSI B MHOTOUJIEH NP UBEEHUEM
MOJOOHBIX CIIaTaeMbIX, PaCKPBITUEM CKOOOK.

BBINOJHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHA Ha
MHOTOUYJIEH, TP UMEHATh (POPMYJIbI KBaJApaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyniecTBisATh PAa3JIOKEHHE MHOTOYJIEHOB HA MHOXHUTEIW C TMOMOIIBIO
BBIHECEHUS 33 CKOOKH 00IIero MHOYUTEN S, I'p yIIIUP OBKH CIIaTaeMbIX, P UMEHEH U1
bopMy COKpaIEHHOTO YMHOXKECHHUS.

[TpumMensaTh NpeoOpa3oBaHUS MHOTOWIEHOB JUISl PEIIEHUS pa3JIMYHBIX 3aja4
U3 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOM NP aKTHUKH.

Hcnosb30BaTh CBOMCTBA CTENEHEW € HATypaJIbHBIMM IMOKa3aTeNsAMHM s
npeoOpa30BaHUs BbIP AKEHHIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE ypaBHEHUS C OJHOM NEpEMEHHOM, NpPUMEHsSs IpaBUiia
IepexoJa OT UCXOJHOI0 YpPaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsaTs, ABisercs
JIX YUCJIO KOPHEM Yp aBHEHHUS.

[IpumeHATh rpaduueckue METOAbl NP PEUICHUH JTUHEUHBIX YPaBHEHUN U MX
CUCTEM.

[lonObupate npumepsl mHap 4YMCEN, SBIAIOMIMXCA pPEUICHHUEM JIMHEHHOTro
YPaBHEHHUS C IBYyMs I1€p EMEHHBIMM.

CTpouTh B KOO AMHATHOM TUIOCKOCTU T'pa(UK JUHEHHOTO ypaBHEHUS C IBYMS
1Iep EMEHHBIMU, MOJb3YACh rpaduKoOM, IPUBOJAUTH MPUMEPHI PEIICHUs YPaBHEHUS.

Pemate cucrembl IBYX JIMHEHHBIX YpaBHEHUH C JBYyMs II€pEMEHHBIMH, B TOM
qucne rpaduyecku.



CocraBnsiTb W pemiath JUHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUM M0 YCIOBUIO 3aJ]a4l, UHTEP P ETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYEHHBIN PE3yJbTarT.

DyHKUNHA

N300paxath Ha KOOP AMHATHYIO P SIMYI0 TOUKY, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOp AWHATaM, J1y4H, OTP €3KHU, UHTEP BaJIbl, 3aIIMCHIBATh YUCIIOBBIE TP OMEXYTKH Ha
anreOpanvdecKkoM s3bIKeE.

OTMeuyaTh B KOOPJAMHATHOW IUIOCKOCTHM TOYKH IO 3aJaHHBIM KOOpPAUHATaM,
cTpouth rpaduku TuHerHbIX QyHKkuud. Ctpouth rpaduk pyHkumu y = [x|.

OnucelBaTh C MOMOIIbIO (YHKUMHA H3BECTHBIE 3aBUCUMOCTU  MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PacCCTOSIHUE, II€Ha, KOJHUYECTBO, CTOUMOCTD,
P OU3BOJUTEIBHOCTD, BpeMsi, 00BEM paboThI.

HaxonuThs 3HaUeHHe (QYHKIMH 10 3HAYEHHUIO €€ apTyMEHTA.

[TornmaTh TpadudecKuil Croco0 MPEACTaBICHUS M aHaln3a HH(POpMaIuH,
U3BJICKATh U MHTEPIIPETUPOBATh HHPOPMAIHIO U3 TpadUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEHN.

K koniy oOydeHuss B 8 Kkjacce oOydaromuiics TOJYYHUT CIEIYIOIIUE
P €IMETHBIE P E3yIbTATHI:

Yuciia ¥ BBIYUCTCHUSA

Hcronp30BaTh HaydaldbHBIE IPEICTABICHUS O MHOYKECTBE JIEWCTBUTENbHBIX
Yyucen JJIsl CPaBHEHUs, OKPYTJIEHUS U BBIYUCIICHUHN, M300pa)xaTh ACHCTBUTENbHbIE
YHClIa TOYKAMHA Ha KOOPAUHATHOU TP AIMOM.

[IpuMeHaTh MOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHSA, HAXOAUThH
KBaJJpaTHbIE KOPHH, HMCIOJB3Yys MPHU HEOOXOAMMOCTH KaJIbKYJISTOpP, BBIMOJIHATH
npeoOpa3zoBaHusl BBIPpAKEHUH, COJEPIKAIIMX KBaJApPaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBa KOpHEMH.

Hcnonb30BaTh 3amucu OONBIIUX U MaJIBIX YHCENT C MOMOIIBIO JIECATUIHBIX
npooeit u crenenedt yucna 10.

Anredpandeckue BbIPpaKeHHUS

[I[puMeHsATH TOHSATUE CTENEHM C LEIbIM T[O0Ka3aTeleM, BbIINOJIHATh
npeoOpa30oBaHuUs BbIP AKEHUH, COAEPKAILUX CTENEHH C LIETbIM MTOKa3aTel eM.

BBINOIHATE TOXKAECTBEHHBIE TP €00pa30BaHus pallMOHAIBHBIX BBIP a)KEHUN Ha
OCHOBE MpaBWJI ACHCTBUI HAJl MHOTOYJIEHAMH U aJire0pandecKuMu Ap 00sIMHU.

PacknansiBaTh KBapaTHBIN TP EXUYIIEH HA MHOKHUTEIH.

[IpumeHaTs npeoOpa3zoBaHus BhIPpAKEHUH JJIs1 peLIISHHs Pa3JIMYHbIX 3a]a4 U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 pEaJIbHOM NP AKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHEiHbIE, KBaJpaTHbIE YPABHEHHS M PalMOHAJIbHBIE ypaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI JABYX YPaBHEHUU C JBYMs NIE€P EMEHHBIMHU.



[IpoBOIUTE IpOCTENIINE HUCCIENOBAHUS YPAaBHEHHW M CUCTEM YpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHHEM TpaUuecKuX MpecTaBlieHU (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHHE WJIM CHCTEMa YpPaBHEHUH pELIEHUs, €CIU HMMEET, TO CKOJbKO, U
npouee).

[lepexoauth OT cioBecHON (HOPMYITUPOBKU 3a7aud K €€ anre0panyeckoin
MOJENU C TOMOIIbIO COCTaBJIEHUS YpPaBHEHUS WM CUCTEMbl YypaBHEHUH,
UHTEp NP ETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu MOJIyYEHHbBIH pe3yabTarT.

[IpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHHUSI, OLICHKH, PeElIaTh
JMHEHHbIE HEPABEHCTBA C OJTHOM MepEMEHHON U UX CHUCTEMBI, 1aBaTh rpadUUecKyIo
WJLTIOCTP ALIMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIUN

[loHumaTh W HUCMOJIBL30BATh (PYHKIIMOHAJIbHBIC TMOHATUS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HaueHMs), ONpENensTh 3HaueHWe (PYHKUMU MO 3HAYEHHIO
apTyMEHTa, OTIp eAeNATh CBOMCTBA (DyHKIIMU 10 €€ TpaduKy.

Ctpoutb rpaduku aneMeHTap HbIX (yHKIUN BUAA:

y=k/x,y=x2,y=x3,y = x|, y = VX, orucsIBaTh CBOiiCTBa YHCIOBOI (YHKIHH
no e€ rpaduky.

K koniy oOydeHus B 9 kjacce oOydalomMiCS TOJYYHUT CIEAYIOIIUE
Ip €AMETHBIE P Ee3YJIbTATHI:

Yucina v BbIYHCIEHUSA

CpaBHMBaTh U YHOPSAJOYUBATH pallMOHAJIbHBIE U UP P aIOHAJIbHBIEC YUCIA.

BoinonusaTe apudmernueckue IeHCTBHS C pallMOHAIbHBIMUA YHCIAMH, COUETast
YCTHbIE M THCbMEHHBIE MPHUEMBI, BBIMIOJTHATh BBIUYUCICHUS C UPpPalUOHATbHBIMU
YHCIaMHU.

HaxoauTb 3Hau€HUs CTENEHEN C LENbIMU OKAa3aTEeNSIMU U KOPHEM, BEIYUCISATh
3HAYEHUSI YUCIOBBIX BbIPaKEHUM.

OKpyrisiTh [EUCTBUTENBHBIC YHUCIA, BBINOJHATH MPUKUAKY pPeE3ybTaTa
BBIYMCIIEHUI, OLIEHKY YUCIOBBIX BBIP a’KEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrath nuHeliHbIE U KBaJpaTHbIC ypaBHEHUS, YpaBHEHUS, CBOAIINECS K HUM,
npocreinme ApoOHO-paluOHAIbHBIE Yp aBHEHUS.

Pemath cucrtembl JBYX JHMHEWHBIX YpPaBHEHHUWU C JIBYMSI TIEpEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHMIA, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISICTCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3ajauM aiareOpanyeckuMm CrIocodoM ¢ TOMOIIbIO
COCTaBJICHUSI YPaBHEHUS WIM CUCTEMbI JIBYX YpaBHEHUU C ABYMS [€p EMEHHBIMU.

[IpoBOAUTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHHM U CHCTEM YpAaBHEHUU, B
TOM 4YHCII€ C IPUMEHEHHEM rpaduyecKkux MpeAcTaBlieHud (yCTaHAaBIUBATh, UMEET
JY YpaBHEHHE WM CHCTEMA YPAaBHEHUU pEUICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



Pemate nuHelHbIE HEpaBEHCTBAa, KBaJApaTHbIE HEPABEHCTBA, M300pa)aTb
pEIICHHE HEPABEHCTB HAa YUCIOBOM IPSMOM, 3alMCHIBATH PELICHHE C IOMOIIBIO
CUMBOJIOB.

Pemrate  cucTeMBl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTb pEIIEHHE CHCTEMBI
HEPABEHCTB HA YHCIOBOM NP SMOM, 3aIIUCBIBATH P EUICHUE C IOMOILBIO CUMBOJIOB.

Mcnosb30BaTh HEPABEHCTBA IIPH PEIICHUH Pa3JIMYHbIX 3a4a4.

DyHKUNHA

Pacro3naBath (QYyHKIMHM H3yudeHHBbIX BUAOB. I[loka3blBaTh cxeMaTHYECKHU

PacIoJIoKEHHE Ha KOOP IMHATHOM ITOCKOCTH TpadukoB GyHKIMA Buaa: Y = Kkx, y =
kx + b,y = kix, y =ax2 + bx + ¢,y =x3, y=X, y = |x|, B 3aBucHMOCTH OT 3HauYCHHUiT
KO3 (UITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth M u3zo0paxaTh CXeMaTUYECKH TrpaduKd KBaJIpaTHUYHBIX (DYyHKIUH,
OTUCHIBATh CBOMCTBA KBAaJPaTUUYHBIX PYHKIMN MO UX IpaduKam.

Pacno3naBaTth KBagpaTUyHy0 (PyHKUHIO 1O (popMmyJie, IpUBOJUThH TP UMEPHI
KBaJpaTUYHBIX QYHKUIUNA U3 peabHOM )XU3HU, PU3UKHU, TEOMETP UH.

YuciioBble MOCTEN0BATEIBHOCTH W NPOTPeccuu

Pacno3naBaTh apupMeTHUECKYI0 U TEOMETPMUECKYIO IPOTPECCUU MTPH P a3HbIX
cocobax 3aJaHusl.

BBIMOAHATE  BBIYMCIEHUS C  HCIOJB30BaHHeM (GopMyda N-ro  yjeHa
apu(METUIECKON M T€OMETPHUECKOW TP OrpecCrii, CyMMBI TIEpBBIX N YJICHOB.

N300paxkath ujeHbl MOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJIWHATHOM
IUIOCKOCTH.

Pemrate 3amaun, CBSI3aHHBIE C YMCIOBBIMU TOCIENOBATEILHOCTSIMU, B TOM
YUCIie 3aJlaul U3 PeabHOM KHU3HU (C MCMOJb30BAHUEM KaJIbKYJIATOPa, U(BP OBBIX
TEXHOJIOTHH).

®opmbl yuera padodeil NporpaMMbl BOCIIUTAHUS

Ne HanmenoBanne Tembl Kon-Bo | Yuer paboueit mporpammsl
/I /y4eOHOTO MOTYJIs 4acoB | BOCIIUTAHUS
(paznena)
7 xiacc
1 Yucna v BEIYUCIICHHS. o5 Bocruranue obyuarorierocs
PanonanbHbie yncia BBIP A)KAIOIIEro
MO3HABATEIIbHbIE HWHTEPECHI,
AnreGpanyeckue
2 27 AKTUBHOCTD,
BBIP A)KEHUS
110003HATENbHOCTh u
3 YpaBHEHUs U HEp aBEHCTBA 20




KoopaunaTe! 1 rpaduku. 24 CaMOCTOSITEIbHOCTh B
OyHKINN MMO3HAHUH, HHTEP eC "
YBa)KCHUE K  HaydYHBIM
3HAHHSAM, HayKe,
o0Js1a1aromiero
nep BOHAYaJIbHBIMU
TP €/ICTABJICHUSIMU 0
MPHUPOJTHBIX M COIMATIbHBIX
o0beKkTax,  MHOTOOOpa3uu
00BEKTOB u SIBJICHU I
[ToBTOopenue u 06o0menne | 6 IPUPOJBL, CBA3H IKHUBOM M
HEXHUBOW TPHUPOBI, O HAYKE,
HAay4YHOM 3HAaHUM;
HMMEIOIIEr0 TIep BOHAYAJIbHBIC
HaBBIKH HaOIIOECHHM,
CHCTEMaTH3aINH "
OCMBICIICHUS OIIBITA B
€CTECTBEHHO-HAayYHOU
001aCTH 3HAHUA.
KJ1acc
Yucna ¥ BEIYHCIEHUS. 15 Bocruraane oOyuaromerocs
KBanpartHeie kopHU BBIP @)KAOIIIEr0
MO3HABATEbHBIE HMHTEPECHI,
Yucna v BEIYUCICHUS.
aKTUBHOCTb,
Crenenb € UEIbIM 7
110003HATENIBHOCTD u
MoKa3aTelieM
CaMOCTOSITEIbHOCTh B
AnreOpanyeckue MO3HAHUH, HHTEp eC u
BBIpakeHus. KBaapatHbIi 3) YBa)KCHHUC K  Hay4YHBIM
Tp EXUJIeH 3HAHUSAM, HAYKeE,
00J1a1aroIIero
Anrebpanyeckue Fratott
Tep BOHAYAJIbHBIMHU
BBIP a)KEHUSI. 15
TP €/ICTAaBJICHUSIMU 0
Anre6panyeckasi Apo0b pel
MPUPOJIHBIX M COIHATBbHBIX
VYpaBHEHUSI U HEp aBEHCTBA. 15 o0beKkTax, = MHOTOOOpa3uu
KBagpartHbie ypaBHeHus 00BEKTOB u ABJICHU I
NPUPOIBI, CBSI3U JKUBOU U
YpaBHEHUS U HEPaBEHCTBA. 13 pHp AL,
. HEXHUBOW TPUPOIBI, O HAYKE
Cucremsl ypaBHEHUH PHUP OB, YKE,
HAay4YHOM 3HAHUH;
YpaBHEHUS U HEP ABEHCTBA. 12

HepaBenctra




@Oynkunu. OCHOBHBIE

HMCIOIICTO MICPBOHAYAJIBHBIC

8 5 .
MTOHS TS HaBBIKM HAOIIOICHUH,
CHUCTEeMAaTH3aIuu U
Oyakunu. Yucnossie H
9 9 OCMBICJIEHHS OTIBITA B
byHKIMHA -
€CTECTBCHHO-HAayYHOU
10 [ToBTOpenue u o0o0IIeHNe 6 o0s1acTy 3HAHUS.
KJIacC
1 Yucna v BEIYUCICHUS. 9 Bocrmuraane oOyuaromerocs
JleiCTBUTENbHBIEC YHCIIA BBIP Q2KAIOLLIET O
MO3HABATENIbHBIE HWHTEPECHI,
YpaBHEHUsI U HEpaBEHCTBA.
. AKTUBHOCTb,
2 YpaBHEeHUs ¢ OJHOU 14
. T10003HATENIBHOCTD u
nep eMeHHO M
CaMOCTOSITEILHOCTD B
3 YpaBHEHUS U HEpaBEHCTBA. 14 MMO3HAHUU, HUHTEp eC u
Cuctembl ypaBHEHUIN YBaXKCHHE K Hay4YHBIM
3HAHUSIM, HAYKE;
YpaBHEHUS U HEP ABEHCTBA.
4 16 00J1a1a101I1Ero
HepaseHctBa
rep BOHaYaJIbHBIMU
5 OyHKIUn 16 TIp €/ICTABIIEHUAMHI 0
MPUPOJHBIX M COILHAI
6 Yucnossie 15 16) poA t 5 bHBIX
MOCIEA0BATEILHOCTH 0OBeKTax, MHOTOObpasni
00BEKTOB " SIBJICHU I
MPUPOJIbI, CBSI3U KUBOU U
HEKMBOUW MPUPOJbI, O HAYKE,
Hay4YHOM 3HAaHUH;
MMEIOIIEro MepBOHAYAILHbI
[ToBTOpeHue, 0600IIEeHNE, m P . ©
7 18 HAaBBIKM HAOJIIOJCHUN,

cucreMaTu3danusi 3HAHMUHU

cUCTEMAaTH3aluu U
OCMBICIICHHUS OTIbITA B
€CTECTBEHHO-HAayYHOU
00J1acTu 3HAHUSI.




TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KosuuecTBO yacos JIeKTPOHHbIE
HauMeHoBaHue pa3aeioB U TeM ugposbie
Ne ni/mn pasi Kontpoabhbie | IlpakTHueckue (wibp )
NporpamMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsl
1 Uucna u BeruuciieHus. PaimonanbHbie 25 1 bubnuorteka [JOK
qucia https://m.edsoo.ru/7f415h90
bu6anorexa [IOK
2 ANredpateckue BhpaKCHIA 27 ! https://m.edsoo.ru/7f415b90
bu6aunoreka [IOK
3 YPaBHEHNUS 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nnoreka [JOK
4 Koopaurats! 1 rpagui. yHEKIHY 24 1 https://m.edsoo.ru/7f415b90
bu6anoreka [JOK
S losropenue u 0600menne 6 ! https://m.eds00.ru/7f415b90
OBILEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOI'PAMME
8 KUIIACC
KosauvecTBo yacon DJ1eKTPOHHbBIE
HaumeHoBaHUe pa3/iesioB U TeEM uugpoBbie
Ne ni/nn P Kontpoabnble | IpakTuueckue (uicpp )
MpPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTBI padoThI
pecypcsl
bub OK
1 Uwncna v Berauciaenus. KBanpaTHeie KOpHU 15 uonuorexa L

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



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8

5 Yucna u BeruucieHus. CTeneHb ¢ HeIbIM 7 bu6aunorexa [IOK
IoKa3aTejieM https://m.edsoo.ru/7f417af8
AnreOpandeckue BhIpaKeHUS. bubnuotexa [IOK

3 L 5 1
KBagpatHsiii TpéxuieH https://m.edsoo.ru/7f417af8

4 Anrebpandeckre BhIPpaKCHHS. 15 1 bu6nmnorexa LIOK
AnrebGpaundeckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBA. KBagpaTHbie bu6nmorexa [IOK

5 15 1
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnuoteka [JOK

6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8

bu6anorexa [IOK

7 VYpaBHeHus u HEpaBeHcTBAa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7f417af8

bubaunoreka [IOK

8 ©yHKIIH. OCHOBHbIC IOHATHS 5 https://m.edsoo.ru/7f417af8

bu6nanoreka [JOK

9 DyHKIMH. HCT0BbIE PyHKIHM 9 https://m.edsoo.ru/7f417af8

bubnuorexa [JOK

10 Hosroperme u 06obmenye 6 1 https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOI'PAMME
9 KJIACC
KosunuecTBO yacos DJIeKTPOHHBIE
HaumeHnoBaHme pa3aesioB U TeM nupoBbIe
Ne n/m P Kontposbnbie | IpakTnueckue (uincpp )
NMPOrpamMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BerauciaeHus. J[eCTBUTEIbHBIC 9 bubmmotexa [JOK

qucliia

https://m.edso0.ru/7f419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

5 VYpaBHEeHUS 1 HEPABEHCTBA. Y paBHEHUS C 14 bubmumoteka [JOK
OJTHOM MepPEMEHHOM https://m.edso0.ru/7f419d08
3 YpaBHeHusa u HepaBeHcTBA. CHUCTEMBI 14 bubnuotexa [IOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bubnuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 httos://m.edsoo.ru/7419d08
but6mmorexa [JOK
5 PynKumm 16 https://m.edso0.ru/7f419d08
but6mmoreka [JOK
6 YucioBbIe HOCIIEA0BATEILHOCTH 15 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IeHUE, CUCTEMATH3ATIHS 18 bu6aunoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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