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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1o MaTeMaTHKE YriayOJIEHHOTO YPOBHS IS
oOyuarormuxcs 7-9 xiaccoB pazpadorana Ha ocHoBe PI'OC OO0 u ®PIT OO0
110 MaTeMaTHKE yTITyOJIEHHOTO YPOBHSI

B mporpamme mo maTeMaTWKE YYTE€Hbl UJEU U TOJIOKEHHUSI KOHIEMIIUU
pa3BUTHUsI ~MaTeMmaTHdeckoro ooOpasoBaHus B  Poccuiickoit =~ ®enepanuu.
[IpeameToM mMaTeMaTUKU SBISIOTCS (QyHAAMEHTAIbHBIE CTPYKTYPbI HAILLIETO MUPA
— MPOCTPAaHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOILIEHUS (OT MPOCTEHUIIHNX,
YCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTAaTOYHO CJIOXKHBIX,
HEOOXOJIMMBIX JIJII Pa3BUTHUSI HAYYHBIX W MPUKIAAHBIX ujei). Marematuueckue
3HaHUs O00ECIEeYMBAIOT MOHUMAaHUE MPUHIMUIOB YCTPOWCTBA M HUCIOJIL30BaHUS
COBPEMEHHOW  TEXHUKH, BOCIPHUATHE W  HHTEPHPETAUIO  COLHUAIBHOM,
HKOHOMHUYECKOM, MOJUTUYECKON HH(POpMALUU, TaIOT BO3MOXHOCTH BBITIOJIHSTH
pacy€Thl U COCTABIATH AJTOPUTMBI, HAXOJUTh U MPUMEHSITH (POPMYIIbI, BIAJCTh
MPAKTUYECKUMH MPUEMAMU F€OMETPUUYECKUX U3MEPEHUN W MOCTPOCHHM, YUTATh
nH(popMaIio, IPEJACTABICHHYIO B BUJIE TAOIUI, AMarpaMM U rpadukoB, KUTh B
YCJIOBUSIX HEOMPEICNEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep CIy4yalHbIX
COOBITH.

N3yuenue wmartemaTukd GOpMUPYET y OOYYalOMUXCS MaTeMaTH4YeCKUi
CTUJIb MBIIIJICHUSI, TPOSIBISIONIUICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX.
OO6yuaroniuecss 0OCBauBaIOT TaKUe MPUEMBI U METObl MBIIIJICHUS, KaK UHIYKIUS
U JAeAyKIus, 0000IeHre U KOHKpPETU3alys, aHaJlu3 U CUHTE3, KiIacCupUKaius u
cucrteMmarusaius, aocTparupoBaHue U aHanorus. OOBEKTHl MaTeMaTHYECKHUX
YMO3AKJIIOUYECHHM, TpaBWjla HMX KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHM, CIIOCOOCTBYIOT BBIpAOOTKE yMeHUs (HOpMYITUPOBATh,
00OCHOBBIBaTh W JOKA3bIBATh CYXICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MBIIIICHHE.

N3yuenne wmarematuku oOecreuuBaeT (HOPMUPOBAHHUE  AITOPUTMHUYECKOM
KOMIIOHEHThl MBIIIUICHUSI WM BOCIUTAHWE YMEHUW AEHCTBOBATh MO 3aJaHHBIM
aIrOpuTMaM, COBEPIICHCTBOBATh W3BECTHBIE U KOHCTPYHMpPOBaTh HOBBIC. B
IpoLECcCe peUIeHHs] 3aJady — OCHOBOW yueOHOW JeATENbHOCTH Ha YpOKax
MaTeMaTUKU — Pa3BUBAIOTCA TBOpUYECKAs M MPHUKIAJHAS CTOPOHBI MBIIIJICHUS.



OOyuenne maTeMaThke JAET BO3MOXKHOCTb Pa3BUBAaTh Yy OOYYAIOIIMXCS TOYHYIO,
palMoHaNbHYl0 ¥ HWHGOPMATUBHYIO pedb, YMEHHE OTOuUpaTh Haumbosee
MOJIXOJISIIINE SI3bIKOBBIC, CUMBOJIHUYECKHE, TpaQUuecKue CpeACTBa AJIsl BhIPAXKECHUS
CYXJCHMA W HarIsgHOro uX mnpeacrasieHus. llpu u3ydeHMn MareMaTHKU
OCYILECTBISIETCS O0Iee 3HAKOMCTBO C METOJAMU IIO3HAHUS JEHCTBUTEIBHOCTH,
IPEJCTaBICHUSAMU O IIPEIMETE U METOJaX MATEMAaTUKU, UX OTIMYHUU OT METOJOB
JIPYTUX E€CTECTBEHHBIX M T'YMAaHHTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTEMAaTUKH JJIsl PEIICHHs HAYYHBIX U NPUKJIAIHBIX 3a4a4.

Marematuueckoe oOpa3oBaHHE JOJDKHO pellaTh, B YacCTHOCTH 3aJaud
o0ecrieyeHnsl CTpaHbl BBIMYCKHUKaMH, MaTeMaThyecKas MOJrOTOBKAa KOTOPBIX
JOCTaTOYHA Il MOPOAODKEHUS OOpa3oBaHUs B PA3IMYHBIX HaIpaBICHUSX,
BKJIIOYAsl MaTeMaTHUYeCKUE HCCleoBaHusA, paboTy B chepe HHPOPMALMOHHBIX
TEXHOJIOTUI, NPENoJaBaHHE€ MAaTEMAaTHKH, C OJHOW CTOPOHBI, U NPUMEHEHHE
MaTE€MaTUKU B APYIMX HayKax, B MHKEHEPHO-TEXHOJIOIMYECKOM M COLMAaIbHOU
cpepe ¢ apyroit croponsl. s obGecrieueHuss AOCTHXKEHHUS COOTBETCTBYIOIIEH
3TUM  3ajjayaM  MaTe€MaTU4eCKOW  MOATOTOBKM  OOyyaromuxcs, IS
YIOBJIETBOPEHUSI HX 3alpPOCOB M BO3MOXHOCTEW IIpeIHa3Ha4Y€Ha IporpaMma
yriayOonéHHoro u3ydyeHus wmareMmatuku. Ilporpamma mo MaTtemaTHke
YIJIyOJIEHHOTO0 YpPOBHA NAa€T BO3MOKHOCTH PACIIMPHUTL M YIJIYOMTH KPyr
H3y4aeMbIX BOIIPOCOB, CO31aTh 0o0Jiee LEeJOCTHOE MpeJCTaABJIeHNE 0 CUCTeMe
MaTeMaTH4YeCKMX 3HaHMi, chopMupoBaTh 0oJiee yCTOMYMBbIC M 0COZHAHHBbIC
YMEHHUsl.

IIpuopuTeTHBIMH HeJsiMM OOy4YeHHMsl MaTeMaTHKe B 7-9 Kiaccax

SIBJISIFOTCSI:
o dbopMHpOBaHNE IEHTPATBHBIX MATEMATHUYCCKUX TIOHATHHA (4MCII0, BEIMYMHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKINS),

00eCIeYnBaAOIINX TMPEEMCTBEHHOCTh U TEPCHEKTUBHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHus 00y4YaIOIIUXCS; MOJBECHUE 00yJaIOMUXCs HA JOCTYITHOM JJISI HUX
YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MATEMATHKH MW OKPYXKAIOLIETO MU,
MMOHMMAaHUE MAaTeMAaTUKU KaK 4acTHh O0IIeH KyIbTyphl YEJIOBEUYECTBA;

o Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHM 00yUarommxcs,
M03HABATEIbHOW  AKTUBHOCTH, MCCIIENOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHHS, UHTEPECA K U3YUYECHHUIO MAaTEMATUKU;

o dbopmupoBanre (PyHKITMOHAILHOW MaTEMaTHYECKONW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSBJICHUS ~ MaTeMaTHYECKUX  TOHATHM, OOBEKTOB W
3aKOHOMEPHOCTEU B PEAJbHBIX >KU3HEHHBIX CUTYalUsX U IIPU U3YUYEHUU JIPYTHUX
y4e€OHBbIX MPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEM ©  3aKOHOMEPHOCTEH,



dbopMyIMpOBaTh WX Ha S3BIKE MATEMATHUKH W CO3/1aBaTh MATEMATHUYECKUE MOJIEIH,
MPUMEHSTh OCBOCHHBI MaTEMAaTHYECKUW ammapar s PEeIIeHUs TPaKTUKO-
OpPUCHTUPOBAHHBIX 3a/la4, UWHTEPHPETUPOBATH M OLEHUBATH IOJTYYCHHbIC
pE3yNbTaTHhI.

Ilpozpamma yenyonennozo usyuenus mamemamuku 6 7 — 9 Kinaccax
paccuumana Ha 00yYarOMIMXCS, KOTOpble OYIyT HCIOJIb30BaTh MAaTEMaTHKy B
npodeccut B KauyecTBE WHCTPYMEHTAa, B MPOECCUsx, CBSA3AHHBIX C
UCIIOJIb30BAaHUEM NPUKIAJIHON MaTeMaTUKU, WHOOPMATHKU WIH MPUIOKEHUN
MaTE€MaTUKH.

Ilpunyuner  usyuenun mamemamuku Ha  Y21YO01eHHOM  YPOGHe
TiaTeabHOCTh, KOTOPBIM O3HA4YaeT, YTO TeMa MPOXOJUTCS TIIATEIBHO,
3aKOHYEHHBIM [0 CMBICIY (PparMEHTOM, YTO HE HCKIIOYAET MOCIEAYIOUIEro
BO3BpATa K TEME Ha HOBOM, 00JIE€ BBICOKOM, CO/IEPKATEIHLHOM YPOBHE;

* HetoponnmBocTh, KOTOpBIM O3HA4YaeT, 4YTO Ha KaXAYK TPYIHOCTh
YUUTENh TPATUT CTOJIBKO BPEMEHH, CKOJIBKO HY>KHO;

* (CaMOCTOATENIBHOCTh, KOTOPBIA O3HAYaeT, YTO 3HAYMUTENIbHAS 4YacThb
TEOPETHUYECKOr0 MaTepHalia OCBAUBAETCS YYallUMHUCA CAMOCTOSITEIbHO — OHH
caMu 0OOCHOBBIBAIOT OOJIBIIYIO YaCTh MpejiaraeMbIX i1 U3ydeHUs (aKTOB U
YTBEPKIICHH.

OcHOBHBIE JIMHMU CO/EPKAHMS MPOrpaMMbl MO0 MareMaTtuke B 7-9
Kkiaccax: «Yucna u BeUUCICHUS Y, «Anredpa» («Anredbpandeckue BIPOKEHUS,
«YpaBHEHHsI M HEpaBeHCTBay»), «DyHkiuny», «['eomerpus («I'eomerpuueckue
burypel u uX CcBoOWcTBa», «M3mMepeHHe TeOMETPUYECKUX BEIHUUHY),
«BeposiTHOCTh M cTaTUCTUKa». J[aHHBIE JMHUM pPa3BUBAIOTCS MapalIENbHO,

KaXJasi B COOTBETCTBHHM C COOCTBEHHOW MPUPOJON M TPAIULIUSIMH, OJTHAKO HE
HE3aBUCUMO OJHA OT JpPYyro, a B TECHOM KOHTAaKT€ W B3aUMOJICHCTBUM.
CopeprkaHue IporpaMMbl 0 MaTEMaTUKE, paclpeeEHHOe 0 TogaM 00yJYeHus,
CTPYKTYPUPOBAHO TaKUM OOPa3OM, UTOOBI KO BCEM OCHOBHBIM, IPUHITUTTHAIBHBIM
BOIlpocaM oOydaromuecss oOpaljajiuch HEOJHOKPATHO, 4YTOOBI OBJIAJICHHE
MaTeMaTUYECKUMU MOHSITUSMH W HaBBIKAMU OCYUIECTBIISLIOCH MOCJIEIOBATEIBHO
¥ TIOCTYIATEIhHO, C COOJIFOJICHHEM TPUHIINIIA TMPEEMCTBEHHOCTH, a HOBBIC
3HAHHS BKJIIOYAIKMCh B OOIIyI0 CHUCTEMY MaTEMaTUYECKUX MPEACTABICHHM
oOy4arommxcs, pacmupsis U yriyosnss e€, oOpa3ys NpOYHbIE MHOKECTBEHHbBIC
CBSI3H.

MecTo npeaMeTa B yueOHOM IJIaHe
B coorBerctBUn ¢ PI'OC OOO wmaremaruka SBIISIETCS 00s3aTEIbHBIM

IpeaAMETOM Ha YpPOBHE OCHOBHOTO o0Omiero oOpa3oBaHMsS W H3ydaeTcsl Ha
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yrayOn€HHOM YPOBHE B paMKax CIEAYIOIUMX Y4eOHBIX KypCoB: «Amnredpay,
«leomerpusi», «BeposiTHocTh U cratuctukay. OOmee YHUCIO  YacoB,
PEKOMEHIOBAaHHBIX /I U3y4YEeHHs] MaTeMaTuku, — 816 dacos: B 7 kiacce — 272
yaca (8 yacoB B Hefeno), B 8 kinacce — 272/306 gaca (8/9 yacoB B Heneno), B 9
Kiacce — 272 4daca (8 4acoB B HEJIEIIIO).

KYPC «AJITEBPA»
(YLIAYBJEHHBLIV YPOBEHD)

Henu u3yueHusi yaeOHOro Kypca
Anrebpa sIBIS€TCS OJJHUM M3 OMOPHBIX KypCOB OCHOBHOT'O OOIEro 0Opa3oBaHUS:

OHa O0ECIEeUYMBACT M3YyUYCHHUE JIPYTUX JTUCIUIUIMH KaK €CTECTBEHHO- HAYYHOTO, TaK W
T'YMaHUTAPHOTO LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JIJIsi IPOJIOJKEHUS 00pa3oBaHus U
JUIsl TIOBCEAHEBHOM >ku3HU. Pa3Butue y 0O0y4aromuxcsi HAy4YHBIX MPEACTABICHUA O
MPOUCXOXKJCHUM U CYIIHOCTH anreOpanueckux aOCTpakiuii, crnocode OTpaKeHUs
MaTeMaTUYeCKOM HayKOW SBJICHUW U TMPOILECCOB B MPUPOJAE M OOIIEeCTBE, POJU
MaTeMaTHYeCKOTO0 MOJICTUPOBAHMS B HAYYHOM TIO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIS
aJlanTali B COBPEMEHHOM UG POBOM OOIIECTBE.

N3yuenune anreOpbl oOecreynMBaeT pa3BUTHE yMEHHUS  HaAOJI0AATh,
CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH ~ apTyMEHTHPOBAHHO  OOOCHOBBIBATH CBOW  JICHCTBHUS,  BBIBOJFI,
dbopmynupoBath yTBepkaAeHUS. OCBOCHHE Kypca aiareOpbl 00OeCIeuMBacT pPa3BUTHE
JIOTUYECKOTO  MBIIUICHUS OOyYarouuxcsi: OHM  HCIONB3YIOT JCAYKTHBHBIE U
UHIYKTUBHBIE PACCYXICHHUS, O0O0OIIEHWEe W KOHKPETH3alluio, a0CTparupoBaHuE U
anajoruto. O0ydeHue anreOpe mpesanoiaracT 3HaUUTEIbHBIA 00BEM CaMOCTOATEIIHLHOM
NEATETPHOCTH  OOYYaromIuXcsi, IMO3TOMY  CaMOCTOSITETLHOE  peIieHHe  3aaad
0OyJarOITUMUCS SBIIICTCS peanu3aleil AeITSIbHOCTHOTO MTPUHITUIA O0yYICHHS.

OcHOBHBIC IMHUY ¥ IPHHIUNBI M3Y4YeHUs Y4eOHOr0 Kypca

B crpyktype mnporpammbl yueOHOro Kypca «Anuredpa» yriyoi€HHOTro
M3y4YE€HUsS OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna u  BBIYMCICHUS», «ANTeOpanuecKkue BBIPAKECHUS», «YPaBHEHHUS U

HEepaBeHCTBa», «DyHkium». Kaxngas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIUHUAN
pPa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYSI C

IpyTMMH €ro JUHUSIMH. B Xonxe u3ydeHHs Kypca OOydaromUMCs NPUXOIUTCS

JIOTMYCCKH PaACCyKIaTb, UCIIOJb30BATh T€Op€THKO-MHO)KCCTB€HHBIﬁ s3bIK. B CBsi3U
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C 3TUM B MporpamMmy yueOHOro Kypca «Anredpay BKIIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pazfenax MaTeMaTHYeCKOro
oOpa3oBaHHsI H  CIIOCOOCTBYIOIIWE  OBJIAJICHHIO  OOYYaIOMUMHKCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4yeckoro s3bika. CopaepkaTelabHOM U CTPYKTYpHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» SBISETCS €ro HUHTETPUPOBAHHBIN
XapakTep.

Conepxxanne nuHUM «Yucna W BBIYMCICHHSD CIYKAT OCHOBOWM ISt
JANbHEMIIEro U3y4YeHHs MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOydYarOMIMXCA
JIOTUYECKOTO MBIIIJICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJIrOpUTMaMHU, a
TaK)ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE MOHATHUA O 4YKCJE HA YpPOBHE OCHOBHOI'O 0O0OIIEro o0pa3oBaHUs
CBA3aHO C PALMOHAIBHBIMU W HWPPALMOHAIBHBIMH YHCIAMH, (POPMUPOBAHUEM
IIPEACTABICHAN O JCHUCTBUTEIBHOM WYHCIIE. 3aBEpPLICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30oBaHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIpaKeHUs
U «YpaBHEHMs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarOIIMXCs
MaTEeMaTUYECKOIo amnmnapara, HeoOXOJUMOTrOo IJsl pEIleHUs 3ajJad MaTeMaTHUKH,
CMEXXHBIX NPEJIMETOB U OKpYyXkaroliei peanbHocTH. Ha ypoBHE OCHOBHOIO 00111€r0
oOpa3zoBaHusl y4eOHbIH Marepuan TPYIIUPYETCS BOKPYT  pPallMOHAIBHBIX
BbIp&KEeHUA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKU KakK s3bIKa IS
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNIel, OMNMCaHusl TMpPOLIECCOB M  SBIICHUU
peanpHOro Mupa. B 3agaun oOydeHus anreOpe BXOMST TakKe JalibHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOIO, B YacCTHOCTH, JUIs
OCBOCHMSI Kypca HHGPOPMATUKH, U OBJAJICHUEC HaBBIKAMHU JEAYKTHBHBIX
paccyxaenuit. IlpeoOpaszoBanne CHUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHUs1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKUMOHATBHO-TPAPUUYECKOIN JTMHUU HALIEJIEHO Ha MOJyYEHUE
OOy4YarOIIMMUCS 3HAHUNW O (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTuuecKol MOJeNn
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yuenne matepuana CrHocoOCTBYET Pa3BUTHIO Y OOy4aromIuxcs
YMEHHUSI UCIIOJB30BaTh PA3JIMUHbIC BHIPA3UTEIbHbBIEC CPEJICTBA S3bIKA MATEMATUKHU —
CIIOBECHOTO, CHMBOJIMYECKOTO, TpauuecKkoro, BHOCUT BKJaJ B (OPMUPOBAHKE
MPEACTABICHUIN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

Yrayonéuuslii  Kypc  ajareOpbl  XapakTepudyercsi — HM3yYeHHeEM
JAOMOJHUTEJIbHOI0 TEOPETUYECKOr0 ANNAapaTa W CBSA3AHHBIX ¢ HUM MeETOH0B
peumieHMs 3axa4. AJiredpa siBJseTCS SI3BIKOM JJIsl ONMCAHUSL O0BEKTOB W
3aKOHOMEPHOCTEM, CJIYKUT OCHOBOM MaTeMaTH4ecKoro moaejauposanus. [pu

3TOM caMH O0BbEeKTbl MaTeMaTHYeCKHX yMozaKmoqunﬁ U INPUHATBIC B
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ajredpe NpaBWJIa HMX KOHCTPYMPOBAHHUSI CHOCOOCTBYHT (POPMHPOBAHUIO
yMeHHii  000CHOBBIBATH W  /JA0Ka3bIBATHL  CYXJA€HHS, Pa3BHBAIOT
MATEeMATHYECKYI0 MHTYUIUI0, KPATKO M HAIJISIHO PACKPBIBAIOT MeXaHHU3M
JIOTMYECKUX MOCTPOCHWH W y4aT HMX NpuMeHeHur0. Tem cambiM aJjredpa
3aHUMAaeT OJHO U3 BeXYUIUX MeCT B ()OPMUPOBAHNUM HAYYHO-TEOPETHYECKOIO
MBIILIEHUs 00YYAOUIUXCS.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo yueOHOMy IulaHy B /-9 Kjaccax wH3ydaercs y4deOHbIH Kypc

«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COAEPIKAHMUS:
«Yucna # BBUHCICHUN», «AJTreOpandyeckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUI.

Ha uzydenue yuebHoro kypca «Anredbpa» orBogutcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 Jaca B Hezeno), B 8 kiacce — 136/170 gacos (4/5 yaca B Heneno),
B 9 kiacce — 136 4acoB (4 yaca B HEJIEINIO).



COAEPXKXAHUE OBYYEHUSA
7 KUIIACC

Yuciia 1 BBIYUCICHUS

Panmonanehpie umucna. CpaBHEHHE, YHOPSAOYMBAaHUE U apUPMETHUECKUE
JEUCTBHS C PAllMOHAIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOyJb YHACIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3alUCh YHCIA B
JECATUYHON IMO3UIIMOHHOM CUCTEME CUHUCIICHUS.

Pemenne TekCTOBBIX 3aAa4 apu(pMETUYECKUM criocoOoM. Pemenue 3anay u3
peanbHOW MPAKTUKKU Ha YacTH, HA ApoOU, HA MPOLEHThI, IPUMEHEHUE OTHOLICHUN
U MpONoOpUMH MpH PpELIeHUHM 3ajad, pelIeHHEe 3ajad Ha JBWXKEHHE, padoTy,
IOKYTIKH, HAJIOTH.

JlenumocTs nensix ynces. CBONCTBA AETMMOCTH.

IIpocTeie u cocraBHble uncia. YETHble W Hed€THble 4yucna. [Ipu3Hakum
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku ACAIMMOCTH CYMMBI M
IIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM.

Haubonpmuii o0muil 1e1uTens 1 HauMeHblee 00I11ee KpaTHOE JBYX YHCEL.
B3aumno nipocteie uncna. Anroput™ EBkinja.

Jlenenwue ¢ ocratkoM. ApudMeTHYecKre onepaiuy Hajl OCTaTKaMHU.

AsredOpanvyecKue BbIPaKeHUs

BelpaxkeHne ¢ NepeMEHHBIMUA. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[TpencraBieHune 3aBUCUMOCTH MEX/1y BETUUMHAMHU B BUIE€ (GOPMYJIbL.

ToxnaectBo. ToxnecTBeHHbIE TPEOOPa30BaHUS AIT€OPanYECKUX BHIPAKEHHMN.
Jloka3aTenbCTBO TOKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.

MHuorounensl. MHorouneH craggaptHoro Buaa. CrTeneHp MHOIOWIEHA.
CrnoxxeHue, BbIUYUTAHUE, YMHOXKEHUE U JeIeHHe MHOTOwIeHOB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIeH. KOpHM MHOro4sIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTU
JIByX BBIpaXEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHUI, pa3HOCTb
KBaJpaTOB JIBYX BBIPAXEHUW, NPOU3BEICHUE PA3HOCTH M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

Paznoxenue MHOTOWIEHa HA MHOXUTENN. BhiHECeHHe 00111ero MHOKUTENS 32
CKOOKU. MeTo1 rpynnupoOBKH.

YpaBHeHMs U HEPABEHCTBA



VYpaBHeHue ¢ oiHOI nepeMeHHoi. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHUI
C OOHOM TIEpEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHHW. YPAaBHEHHE  KaK
MaTeMaTH4YECKasi MOJAEINb PEAIbBHOW CUTYallNH.

JluHerHOE ypaBHEHME C OJHOM MEPEMEHHOM. UMCIIO KOpPHEW JMHEMHOIrO
ypaBHEHUs. PenieHue TEKCTOBBIX 3a7a4 C IOMOIIBIO JIMHEHHBIX YpaBHEHW.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOYJIS.

VYpaBHeHuE ¢ AByMs NepeMeHHbIMU. ['paduk JIMHEWHOTO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPAaBHEHHH C JBYMs HEPEMEHHBIMU.
['paduyecknii MeTOJ peEIICHUS CHUCTEMbl JMHEHWHBIX YypaBHEHUM C JABYyMs
IIEpEMEHHBIMU. Penenue cucTem JIMHEMHBIX YPAaBHEHWM C IBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioeHusd. Cucrema JBYX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DOyHKUMH

Koopaunara Touku Ha npssmMoi. UucnoBsle TpoMeEXYyTKU. PaccTosiHre Mexay
JBYMSI TOUKaMHU KOOPJAMHATHOU MPSMOM.

[IpsimoyronbHast cucrema KOOpAMHAT. AOcmucca ¥ OpJAuHATa TOYKHU Ha
KOOPJIMHATHOM MockocTh. [Ipumepsl rpadukos, 3agaHHbix (popmynamu. UteHnue
rpauKOB peabHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MeXay BenuuuHamu. llonstue ¢yHKUUU.
OyHkuMg Kak MaTeMaTHueckas MoOJeNlb pealbHoro mporecca. O6macthb
ompejieneHuss W ob6nacte 3HadeHU GyHkuuu. CrocoObl 3amaHus (QYHKIUU.
I'padux dynkuuu. [ToHATHS MakcuMymMa U MUHUMYyMa, BO3pacTaHusl U yObIBaHUSA
Ha MMPUMEPax pealbHbIX 3aBUCUMOCTEMN.

JIuneitnas ¢ynkuus, e€ cpoiictBa. I'padux nunHeitHo QyHkuuu. I'padux
¢ynknuu Y = |X|. Kycouno-3agannbie QyHKINN.

8 KJIACC

Yucaa v BIYUCTICHUSA

KBanpartueie kopHu. ApudmeTndecKkuil KBaapaTHbIA KOPEHb U €T0 CBOWCTBA.
[TonssTe WppanMOHANBLHOrO YHCHa. [[eUCTBUS C HPPALUOHAIBHBIMUA YHUCIIAMM.
CBoiiCcTBa IEWCTBUN C UPPALMOHAIBHBIMU ynciaaMid. CpaBHEHUE UPPALMOHATbHBIX
quced.

[IpencraBiennss O pacHIMPEHUSX YHUCIOBBIX MHOXECTB. MHOXKecTBa
HAaTypaJbHBIX, UEJbIX, PALUOHAIBHBIX, JCUCTBUTENBbHBIX uHcen. (CpaBHEHHE
yucell. YucaoBble POMEXKYTKH.

HeiictBusa ¢ ocrarkamu. Ocrtatku crteneHed. [IpumeHeHune oCTaTKoOB K
PELIECHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a/1a4.
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Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, AJIUTEIBHOCTH TMPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredOpandecKkue BbIPAKEHUSA

AnreOpaundeckas aApoOb. JlomycTUMBbIE 3HAYE€HHsI MEPEMEHHBIX B JIPOOHO-
palMoHANbHBIX BhIpaxeHUsix. OCHOBHOE CBOMCTBO airedpanueckol Japoodwu.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHHE U [IEJICHUE airedpandyeckux JpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Pannonanbabie BBIPAXKEHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKECHUH.

JlonmycTumple 3HA4YEHUs MEPEMEHHBIX B  BBIPAXKCHUAX, COAECPXKALIUX
apu(pMeTHYeCKUe KBaJipaTHbIe KOPHHU. TOXKIECTBEHHbIE MPeoOpa3oBaHUS
BBIPKEHUM, COIepKAIINX apuhMETUIECKUE KBAPATHBIE KOPHH.

Crenenb ¢ 1enbIM TOKa3aTeleM u €€ cBoicTBa. [IpeoOpasoBaHue
BBIPAKEHUU, COAECPIKAIINX CTETICHHU.

YpaBHeHHs U HEPABEHCTBA

KBagpaTtHoe ypaBHeHune. @opmyna KOPHEHM KBaIpaTHOTO YPaBHEHUS.
KonnuecTBO EMCTBUTENBHBIX KOPHEW KBagpaTHOTO ypaBHeHUs. Teopema Buera.
VYpaBHEeHUs1, CBOJMMBIE K JIMHEMHBIM YpPAaBHEHUSAM WIH K KBaJAPATHBIM
ypaBHeHUsIM. KBagpaTHoe ypaBHEHHE C mapamMeTpoM. Pemenne TeKCTOBBIX 3a7ay ¢
MMOMOIIIbIO KBA/IPATHBIX YPABHEHHUIA.

JpoOHO-panoHadbHbIle  ypaBHEHMs. PelleHne  ApoOHO-paIMOHaTBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aad C IMOMOIIbI JAPOOHO-pAlMOHAIBHBIX
ypaBHeHUH. ['padmyeckas MHTEpIIpeTaIis YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagencTtBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. CloKeHNE
U YMHOXKEHHE YHUCJIOBBIX HepaBeHCTB. OIlICHMBAHWE 3HAYEHUS BBIPAKEHUSI.
Jloka3aTensCTBO HEPABEHCTB.

[lonsiTHe O pemeHnr HEpPaBEHCTBA C OJHOM IEPEeMEHHOW. MHOXKECTBO
pelIeHul HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHEeHOe HEepPaBEHCTBO C OJHOW IEPEMEHHOW U MHOXKECTBA €r0 PELICHUM.
Pelienrie TMHENHHBIX HEPABEHCTB C OJHON nepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PellleHue TEeKCTOBBIX 3ajad C
MMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUU

O6nactb onpeneneHuss 1 MHOXKeCTBO 3HaueHU GyHkuuu. CrocoObl 3a1aHus
byukuit. ['paduk byakuuu. Yrenue cBoiict GyHKIuu 110 e€ rpaduky. [Ipumepsl
rpadukoB QPyHKINIHA, OTpAKAIOIINX peaTbHbIE MPOIECCHI.
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Jluneitnas Qynkuusa. DyHKIHMHM, OMHUCHIBAIONIUME TPSIMYIO W OOpaTHYIO
MPOTNOPIIMOHANIBHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| 1 ux cBoiicTa.
Kycouno-3a1annbie pyHKIUU.

9 KJIACC

Yucaa 1 BIYUCTICHUSA

Kopenp n-ii crenmenn u ero cBoiictBa. CTeneHb C panuOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AaredpanvecKue BbIPAKEHUS

ToxaecTBeHHbIE TPeoOpa3oBaHUsl BBIPAXKEHUH, COJAEPKAIMX KOpPEeHb N-id
creneHu. ToXKIeCcTBEHHbIE TPE00Pa30BaHUsl BbIPAKEHUH, COAEPKAIUX CTENEHb C
pPalMOHAIIBHBIM [TOKA3aTEJIEM.

KBagparueii TpéxwieH. KopHu kBaapaTtHoro TtpéxwieHa. PasznoxkeHue
KBaJpaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

bukBaaparasie ypaBHeHus. [IpruMepsl MPUMEHEHUN METONOB PaBHOCHUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENIEHEM.

Pemenue npoOHO-paliioOHaTBHBIX YPABHEHH.

Pemenue cucrem ypaBHEHUH ¢ IBYyMs IEPEMEHHBIMU. Penienne npocrenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUUN C ABYMS MEPEMEHHbIMU. ['padudeckuii MeTo.
pELICHUs] CUCTEMBbI HEJIMHEHHBIX YpaBHEHMM C JByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUN C JBYMs INEPEMEHHBIMH KAaK MOJENb pPEATbHOU
CUTYALINH.

HucnoBble HepaBeHCTBA. PemeHne JIMHEMHBIX HEpaBeHCTB. Jl0Ka3aTerbCTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBa € OJHOM MNEpPEeMEHHOU. PelieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HMHTEpPBAJIOB. MeTo1 MHTEpBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTelile HepaBeHCTBA € TAPAMETPOM.

Pemienne TEKCTOBBIX 3a7ja4 € MIOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHncTBO ¢ ABymMs mepeMeHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMbl HEPABEHCTB C JBYMsl MEpeMEHHbIMU. [ padpuyeckuit
METOJ PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKUNH
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Oyukums.  CpoiictBa  QyHKUMA:  Hynu — QYHKIOUH,  OPOMEXYTKU
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXKYTKHA BO3pacTaHUs W yObIBaHUS (DyHKIIUH,
4YETHBIE ¥ HEUETHBIE (PYHKITNH, HAauOOJIbIllee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIUU.

KBampatnunas ¢ynknus u e€ cBoiicTtBa. lcmonb3oBaHuME CBOMCTB
KBaJipaTuyHOM  GyHKUMM 10 pemieHuss 3anad.  [loctpoenue  rpaduka
kBagpatTnuHoil ¢yHkiuu. Ilomoxkenue rpaduka kBagpaTHUHOM (QYHKIUU B
3aBHCHMOCTH OT e kKo3(durmentos. ['pabuxu dyskumii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. IocTpoenne rpaduKoB HyHKIHMIA ¢ TOMOIIHIO TPEOOPA3OBAHHIL.

HpoOHo-nunelinas ¢yakuus. MccnenoBanue QyHKIIUM.

®ynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTteneM N 1 €& rpaduk.

YucsioBble MOCAEA0BATEILHOCTH H IPOTPeCCHH

[TonsiTue wymcnoBoil mnocnenoBaTenbHOCTH. KoOHEuHble M OECKOHEUHbIE
nocienoBaTeabHOCTH.  OrpaHMY€HHas  IMOCJIEA0BATEIBbHOCT.  MOHOTOHHO
Bo3pactatomias  (yObIBatomasi)  mociieioBaTesibHOCTh.  CrocoObl  3ajaHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJIWYHBIN, ¢ TOMOILIBIO (POpPMYIBI N-TO
YJICHA, PEKYPPEHTHBIM.

ApudmeTrnueckas u TeomeTpuyeckas mnporpeccu. (CBOHCTBa UJICHOB
apu(pMETHYECKO U TeoMeTpudeckol mporpeccuid. @Dopmyibl N-ro  YieHa
apu(pMETHIECKON M reomMeTpuueckoil mporpeccuit. @opMynbl CyMMbI TIEPBBIX N
YJIEHOB apU(PMETUUECKON M FeOMETPUUYECKON Mporpeccuid. 3agaud Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpeacTraBienre O CXOAUMOCTH TOCIEIOBATENbHOCTH, O CYMMHUPOBaHUU
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maremarnueckor HHAYKIMU. [Ipocrenme npumepsl.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3ybTaTbl OCBOCHHsS IPOrpaMMbl [0 MaTEMaTUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHMSA:

OPOSBICHHEM MHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaT€MaTUKH, LEHHOCTHbIM  OTHOLUIEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MATEMAaTUYECKOW IIKOJbI, K HCHOJIb30BAHHUIO ITHUX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHNA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0A3aHHOCTEH IrpakJaHUHA U PeaJTu3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUHN, NPOLEAYp IPa)kIAHCKOTO OOIIecTBa (HAaIpuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHUEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIUTAHUS:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHHH MPAKTUYECKHX 3aj]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTHYECKOTro
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU JJIA YCHEIIHOW MPOQEeCCHOHATBHON
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHHUEM MHIAUBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX IACHUN, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEel HAYYHOT0 MO3HAHMUSI:

OpUEHTallMeld B JIEATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHYECKONM HayKd Kak cQepbl 4YeIoBeuYeCKOn
NEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LMBUJIM3ALINAH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMATHYECKOW KYyJIbTYpOW KaK CpeICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIE0BATEIBCKOMN NEATEIBHOCTH;
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6) ¢pusuyeckoro BocnHUTAHUS, (GOPMHPOBAHHA KYJIbTYPbI 3/10POBbS W
IMOLMOHAIBHOTO 0JIATOMOTYYHsI:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTU4YECKHWE 3HaHWs B HMHTEpPEcax CBOETO
3IOpPOBBSI, BEIEHHUS  370pPOBOrO  o0pa3a  Ku3HU  (3MI0OpOBOEC  TUTAHHE,
cOamaHCUpPOBAHHBIA PEXUM 3aHATHH W OTIbIXa, pETyJsApHas QuU3NIecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeI0BeKa;

7) 3K0JIOTHYECKOT0 BOCTIUTAHNS

OpHEHTallel Ha MPUMEHEHUE MAaTEeMaTHYCCKUX 3HAHWUHN JJIA PEIICHHS 3a7ad
B 00JIaCTH COXPaHHOCTH OKPYKAIOIIEH cpejbl, IUIAaHUPOBAHUSA TMOCTYNKOB H
OLICHKM WX BO3MOJKHBIX IOCJEACTBUI i OKPYXKAIoIIed Cpeibl, OCO3HAaHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelieHus;

8) amanTanuM K M3MEHSIOIIAMCS YCJIOBUSAM COIHAILHOH W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIIOBHSX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JIEATebHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTUX JOJed, MpUOOpeTaTh B COBMECTHOM NEATETbHOCTH
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUKM HOBBIX 3HAHHM, (HOPMYITUPOBATH UJIEH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX W SBIICHUSX, B TOM YHCJIC paHEe HEHU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWA W KOMIIETCHTHOCTEH, TUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyaIlMI0O KakK BbBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
MpUHUMAEMbIE pEIIeHUs] W JeHCTBUA, (HOPMYJIUPOBATH U OIICHHBATh PUCKH U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOCHUSI MPOrpaMMbl MO MaTeMaTHKE Ha yPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOyyaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, XapaKTePHU3YIOIIHECS OBJIAJICHHEM YHUBEPCAITbHBIMU
MO3HABATCIILHBIMU  JICHCTBUSIMH,  YHHBEPCAIBHBIMH  KOMMYHHKAaTHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eMCTBUS
Bba3oBble JJornueckue 1eiicTBUA:
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BBIABJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOMIEHWHA MEXAY TOHITHAMH, (POopMyIHpOBATH
OTIpEJICIICHHS TIOHATHUN, YCTaHABIMBATh CYIIECTBCHHBIN MPHU3HAK KiacCU(DHUKAINH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QopMyIHpoBaTh HW  TPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

JienaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3ouparh NOKa3aTelibCTBA MAaTEMaTUYECKUX YTBEPKICHUM (MpSAMBbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHUYECKUX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW WHAYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHus;

BBIOMpPATh CHOCOO pelieHus y4dyeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJiee MOAXOASIMMK ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeiicTBUS:

HCIIOJB30BaTh BOMPOCHl KaK HCCJIENOBATEIIbCKUM HWHCTPYMEHT ITO3HAHMS,
bopMynaMpoBaTh  BOMPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENILHO YCTAaHABJIMBATh HCKOMOE M JIlaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

IPOBOJNTH [0 CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEHN 00BEKTOB MEXKITY COOOMH;

CaMOCTOSTENIbHO (OPMYIHPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
MPOBENEHHOTO  HAONIOJCHHS, HUCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3YyIbTaTOB, BBIBOJIOB M 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MIPETO0JIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6Gora c undgopmanmueii:

BBISIBIIATh HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGPOpMAIMK, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPHPETUPOBATH
WH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEACTABICHHUS;

15



BbIOMpaTh (QopMy TMpencTaBieHUs HHGOpPMAMM W WLIIOCTPUPOBATDH
pelaeMble 3a/1a4l CXeMaMu, AuarpaMmMamMu, HHOU rpadUKoi U UX KOMOWHAIUSIMU;

OLIEHMBATh HAJEKHOCTh MH(POPMAIMK TIO KPUTEPHUSIM, MPEATOKEHHBIM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAIbHbIE Y4eOHbIe AelcTBUSs

BOCTIPUHUMATH U (DOPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeMsIMA  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIPa)XXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHHS 3aJayH,
KOMMEHTHUPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYKJICHHsSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOI TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOWCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3iM4ve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJBTATHl PEIICHHS 3a/1aud, dKCTIICPUMEHTA, HCCIICIOBAHUS,
MPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayTUTOPUH;

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYaTbHON
paboThl TMpHU pEIIeHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IIeJb
COBMECTHOM JEeSATEIBHOCTH, IUIAHUPOBATH OPTraHU3allMI0 COBMECTHOM paboTHI,
pacnpenensaTh BUIbI padOT, JAOrOBapHBaThCs, OOCYXKIAaTh MPOIECC U PE3YNbTAT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBINOJHATH CBOKO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUA C JPYTMMHU YICHAMH KOMAaHJIbI, OIIEHUBATh
KauecTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMI pe3ylabTar Io
KpUTepusiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIE Y4eOHbIe NeiiCTBUSA
Camoopranm3anus:

BBISIBJISITH TPOOJIEMBI ISl PEIICHUS B JKM3HEHHBIX M YYCOHBIX CUTYaIlUsX,
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOJAX MPUHITHUS PEIICHUN (MHIUBUAYAIBHOE,
IpyIIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, ATOPUTM pEHIeHUs 3aaadd (WM €ro
4acTh), BBIOMpATh CHOCOO pEImIeHUS ¢ YYETOM HMEIONIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BapHAHTHI
peleHnit ¢ ydéTomM HOBOM MH(popMaIuu.
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CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3ysbrara
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBAIIMU U pedieKkcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPY PELICHHUH 3aJa4H,
BHOCUTh KOPPEKTHBBl B JEATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATb COOTBETCTBUE PE3YyJIbTaTa JEATEIbHOCTH IOCTABICHHON LENH U
YCIIOBUSIM, OOBSACHATh IPUUYUHBI JOCTHKEHUS WIM HENOCTHKEHUS 11€TU, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BBIPAXATh 3MOLMHM NPH H3YYEHHUM MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh HMOIMOHAIBHYIO OLEHKY PELICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDI

K koHIly 0oOy4eHus B 7 kjacce o0y4aromuiics MOIyYuT CIAEAYIONIUE MPEeIMETHBIC
pE3yJIbTaThI:

Yucsia v BBIYHCIIEHUS

PammmonannHBIE YKCaa.

[lepexoauTh OoT OHOW (HOPMBI 3aMKCH YUCET K APYrod (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOXKECTBA HATYpPaJbHBIX YMCEN, MHOKECTBA LIEbIX
YuCeJl, MHOXKECTBA PAIlMOHAIBHBIX YHUCEI MPU PEUICHWU 3a/1ad, IPOBEACHUU
PacCyKJI€HUU U I0KA3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICI MO3UITMOHHON 3alMCH HATYPaIbHOTO YHCIIA.

CpaBHUBAaTh U YIOPSI0YMBATH PAIIMOHAJIbHBIE YHCTIA.

BreinonHaTh, coueras YCTHbIE W NMHUCHMEHHBIE NMPUEMBI, apudmeTnyeckue
JEUCTBUS C PAIlMOHAILHBIMU YKMCIIAMH, UCIIOJI30BaTh CBOMCTBA YMCENl U MpaBUIIa
JIEVCTBHM, TPUEMBI PALIMOHATIBHBIX BBIUYHACICHUMN.

BbINOnHATH JEHCTBUS CO CTETIEHSIMU C HATYypaJIbHBIMU [MOKA3aTENSIMU.

HaxoauTh 3HaueHUs YMCIIOBBIX BBIPAXKEHUN, COJEPXKAIIUX pPAIlMOHATBHBIC
YuCia W CTENECHM C HATypalbHBIM IIOKa3aTeleM, MPUMEHSITh Pa3sHOOOpa3HbIC
CIIOCOOBI ¥ TIPUEMBI BBIUUCIICHHUSI, COCTABIISTh U OIICHUBATh YMCIIOBBIC BBIPAKCHUS
MIPY PEIICHUHU IPAKTUICCKUX 3a7a4 U 33/1a4 U3 IPYTUX YUYCOHBIX TPEIMETOB.

OKpyrisiTh  4yMcla ¢ 33JaHHOM TOYHOCTBIO, a TaKXE IO CMBICITY
MPAKTUYECKOM CUTyalluu, BBINOJHATh NPUKUAKY U OLEHKY pe3yibTara
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BBIYMCJICHUW, OLICHKY 3HAYEHWHW YMCIIOBBIX BBIPAKEHUM, B TOM 4YHUCJIE IIpU
pEILIEHUN MPAKTUYECKHX 3a7ad.

Pemate TexkcTOBBIE 3adaud apuU(METUYECKUM CIIOCOOOM, HCIOIb30BAThH
TaOJNMIIBI, CXEMBbI, YEepTEXKHU, IPYrUe CpeACTBa MPEJCTaBICHUS [aHHBIX TNpU
pelLIeHNH 3a1a4.

Pemiath mpakTHKO-OPUEHTHPOBAHHBIE 3aJla4d, CBSI3aHHBIE C OTHOILICHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yAbTaThl PEIICHUS 3a7a4 ¢ Yy4ETOM OTPAaHMYCHHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

J1enmMOoCTb.

JlokasbIBaTh U MIPUMEHSTH TP PEUICHUU 3a]1a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JeTMMOCTH CyMMBI U IPOU3BEACHUS LETBIX YUCEIL.

PacknaapiBaTh Ha MHOKUTEIN HATypabHbIC YHCIIA.

CBoOOAHO oOMEpUpPOBATH TMOHSATUSMU: YETHOE YHCIIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxoaute HanOosbmmii 00U 1eUTeNb U HauMEHbIIee 00IIee KpaTHOE
YUCeJ ¥ UCIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHATh aIrOpuT™M EBKiHaa.

OnepupoBarb IMOHSATUEM OCTaTKa MO MOMAYJIKO, IPUMEHATH CBOMCTBA
CPaBHEHU O MOAYJIIO.

AnredpanvecKue BbIPAKEHUS

BoipakeHus ¢ mepeMEeHHBIMHU.

Hcnionp3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoguTh 3HaueHus OYKBEHHBIX BBIPOKCHHUN TPHU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

Ucnonr3oBarh  MOHATHE  TOXIECTBA,  BBINOJHATH  TOXKJIECTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, TOKa3bIBaTh TOXKIECTRA.

MHOro4JseHsbI.

Beimonuate  mpeoOpa3oBaHUsl  1IEJIOTO  BBIPAKEHUS B MHOTOYJIEH
MIPUBEICHUEM TTOJOOHBIX ClIaraeéMbIX, PaCKphITHEM CKOOOK.

Beinonuats neicTBus (CI0KEHUE, BBIUUTAHUE, YMHOKEHHE) C OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
Ky0 CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpPaTOB, CYyMMa M Pa3HOCThb
KyOOB), B TOM YHCJIE JJIs YIIPOIIIEHUS BBIYUCICHUM.

OcCymIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 332 CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIaraeMblX, TPUMEHSS
(bOopMyITBI COKPAIIEHHOTO YMHOXKEHHUSI.
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[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEILICHUS PA3IMYHBIX 3a]a4
13 MaTEMATHKH, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpajJbHBIMH ITOKA3aTEISIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSA NpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepbl Map YMCEN, SBISIIOUUXCS PEHICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TIpaUK JIMHEHHOTrO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemate cuctemsl IByX JMHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN 1O YCJIOBHUIO 3a/Ja4d, WHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIN Pe3yJIbTar.

DyHKUMH

Koopnunate! u rpaduxu.

N3o0paxkath Ha KOOPAMHATHOUN MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATh YHCIIOBbIE TPOMEKYTKH Ha
anre0pandecKoM SI3bIKe.

OTmedaTh B KOOPJAMHATHOM INIOCKOCTH TOYKH MO 3aJaHHBIM KOOPIUHATAM.

OyHKIMH.

Ctpouth rpapuku TMHEHHBIX QYHKIHUIA.

OnuceiBaTh € MOMONIbIO (YHKIMI H3BECTHbIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, II€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue pyHKIUN O 3HAYCHUIO €€ apryMeHTa.

[Tonumath rpaduydeckuii crocod TMpeACTaBIeHUs] U aHadu3a HWHQpOpMaIlUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPa(UKOB pealbHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBath cBOMCTBa (GYHKUMHA ISl aHaiuu3a TpadUKOB peabHBIX
3aBUCUMOCTEH (HyIM (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS (DyHKUMH, HauOOJbIIEe M HAaUMEHbBIIIEE
3HaYeHUs PYHKIIUHN).
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Hcnonb3oBath rpaduku 1 KCCIEAOBAaHUS MPOIIECCOB U 3aBUCUMOCTEH, MIPH
pelIeHuN 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniy 06y4denus B 8 kjiacce 00ydJarOmuiAcs OTYUUT CACAYIOMINE TPEIMETHBIC
pe3ynbTaThl:

Yucaa 1 BIYUCTICHUSA

HppanmonanpHbIe yncia.

[loHnMaTe W UCHNONB30BaTh IMPEACTABICHHUS O PACIIUPEHUH YHCIOBBIX
MHOECTB.

CB0OOOIHO ONepupoBaTh MOHATUSMU: KBaJAPATHBIN KOPEHb, apu(hMETHUECKUI
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATH KBAaJPATHbHIC
KOpHH,  MCIHOJIB3YySl  NPU  HEOOXOJAUMOCTH  KaJbKYJISTOP,  BBINOJHATH
npeoOpa3oBaHusl BBIPAKECHUM, COACPKAIIMX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh HAYaAJIbHBIE MPEJICTABICHUS O MHOMXECTBE ACHCTBHUTEIBHBIX
YUCeJN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
YHUCIIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOM.

Ncnonb3oBaTh 3anucy OOJBIIMX U MaJIbIX YHCEI C MOMOIIBIO AECATUYHBIX
npoOeit u creneneil yucna 10, 3amuchiBaTh U OKPYIJISITh YUCIOBBIE 3HAYCHUS
peabHbIX BEJIUYUH C UCIIOIh30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

JlenuMoCTb.

CBOOOMHO oOmMEpUpPOBATH TMOHSATHEM OCTaTKa [0 MOMYJI0, MPUMEHSThH
CBOMCTBa CpPaBHEHUM MO MOJYJIIO, HAXOJUTh OCTAaTKW CYMMBbI U TIPOU3BEACHUS IO
JTAHHOMY MOAYJIIO.

AsredOpanvecKue BbIPAKEHUS

JpoOHO-paliioHaIbHbIE BHIPAXKEHUSI.

Haxonuth pomycTUMbIE 3HAUYEHUSI TEPEMEHHBIX B JIPOOHO-PAIIMOHATBHBIX
BBIPOKCHUSX.

[IprMeHSATH OCHOBHOE CBOMCTBO pallMOHAILHON JPOOH.

BrinonHsaTh IpUBECHUE anre0pandeckux Apoodeit Kk oOmeMy 3HaMeHaTeto,
CJIOKEHUE, YMHOXKEHUE, JICTICHNE alreOpandecKkux IpoOet.

BrINOMHATH TOXAECTBEHHBIEC TPEOOPA30BaAHUS PAITMOHATBHBIX BEIPAKCHHIM.

[TpumensTh MpeoOpa3oBaHus BRIPAKECHUM JJIs1 pEIICHUs pa3IudYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyuMeHATh NOHSATHE CTENEHWM C LENbIM  [IOKA3aTENEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIIUX CTEIIEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BBIPAKEHUS.
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Haxonuth qomycTuMbIe 3HaYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPIKAILUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

Bemonsate npeoOpa3oBaHus HMPPalMOHATIBHBIX  BBIPAKEHHUH, HCIOJIB3YS
CBOMCTBA KOPHEW.

YpaBHeHUS U HEPABEHCTBA

PemaTp kBagpaTHbIE ypaBHEHUSI.

Pemats 1poOHO-paninoHaIbHbIE YPABHEHUS.

Pemwate nuHElHbIE ypaBHEHUS C MapaMeTpaMHu, HECIOKHBIE CHCTEMBbI
JIMHENHBIX YPABHEHUI C ITapaMeTpamu.

[IpoBOoauTH HCCIIENOBAHUS YPABHEHUM M CHCTEM yYpaBHEHHW, B TOM YHUCJE C
OPUMEHEHHEM TIpapUUecKuX MpeJCTaBlIeHUN (yCTaHABIMBAaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHMs, €CIM HMEET, TO CKOJIBKO, H
rpouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpandeckoit
MOJIETM C TIOMOILIBI0 COCTaBJICHHUS YPABHEHUS WM CUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4M MOJYYEHHBIN pe3ysbTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CpPaBHEHMS, OLICHKH,

peniaTh JUHEHHBIE HEPABEHCTBA C OJAHOW NEPEMEHHOW M MX CHCTEMBI, /1aBaTh
rpaduUecKyl0 WUIIOCTPAllMI0 MHOXKECTBA PEIICHUITHEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

DOYyHKIUU

[loHuMaTh ¥ HUCMONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAUYCHHE (PYHKIHUHU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaguku GyHKUUNA , ONMCHIBATH CBOMCTBA YHUCIOBON (DYHKIMH IO
e€ rpaduky.

K koniry oOyuenust B 9 kj1acce 00y4aromuics MOTyIUT CICTYIONTNE MPEeIMETHBIC
pE3yJIbTaThI:
Yucaa v BIYUCTICHUSA
CBOOOHO OIepUPOBATh MOHATHSIMH: KOPEHb N-i CTENEHHW, CTENEeHb C
palMoOHaJIBLHBIM  TIOKA3aTeleM, HaXOAWTh KOPEHb N-ii  CTCTNCHHW, CTENEeHb C
paIMoOHaIBFHBIM MOKA3aTesieM, HCIOJb3Yysd TpPU HEOOXOAMMOCTH KaJbKYJATOD,
MIPUMEHSTH CBOMCTBA KOPHSI N-11 CTETIEHH, CTENIEHHU C PAIlMOHAIBHBIM TTOKA3aTEIICM.
Hcnonp30BaTh MOHSATHE MHOXECTBA JEHCTBUTEIBHBIX UYWCET MPU PEHICHUU
3a/1a4, MPOBEJCHUH PACCYKIACHUIN U IOKAa3aTEeIIbCTB.

21



CpaBHHMBaTh M  yHOPSIOYMBATH JCHCTBUTEIBHBIE YHUCIA, OKPYIJISATh
JCWCTBUTEIBHBIE YUCIA, BBIOJIHATh IPUKHUJIKY PE3YJIbTaTa BBIYUCICHHUM, OLICHKY
YUCIIOBBIX BBIPAKECHUM.

AnredOpandecKkue BbIPAKEHUSA

CB0OOOIHO oOmEepUpOBaTh MOHATHEM KBAAPAaTHOTO TPEXUWIEHA, HAXOAWUTH
KOpHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBaApaTHBIA TPEXWICH HA JIMHENHBIE MHOKHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YPABHEHHWsI, YPABHEHUs, CBOSAIIMECS K
HUM, IpOOHO-pallMOHAJIbHBIE YPABHEHHS.

Pemiats HeclI0KHBIE KBAIPATHBIE YPABHEHHUS C TIAPAMETPOM.

Pemate nMHEHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, HCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIIEHHE HEPAaBEHCTB Ha YHUCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTteMbl JBYX JIMHEWHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMH U
CUCTEMBI JIBYX YPAaBHEHUN, B KOTOPBIX OJHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

Pemlate HecnoXXHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUU C IapaMETpPOM.

[TpuMeHsTh METObI PABHOCHIIBHBIX MPeoOpa3oBaHull, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpy peiieHuy ypaBHeHUH 3-11 u 4-i cTeneHe.

Pemate  cucTeéMbl  JITMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPABEHCTBO, HW300pa)xaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Pemlare ypaBHEHHs, HEpaBEHCTBA M HX CHUCTEMBI, B TOM YHCIE C
OTPaHWYCHUSIMU, HAITPUMEP, B LIEIIbIX YNCIIAX.

[IpoBOAUTE HCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHUEM TpadHuuecKuX TMpeAcTaBlIeHUd (yCTaHABIMBaTh, HMEET JIU
YPAaBHEHHE WJIM CUCTEMA YpPAaBHEHUW PEIIEHUS, €CIM HMEET, TO CKOJIBKO, U
rpouee).

Pemarp TekcTOBBIE 3alauM  aNreOpanvdeckuM CHOCOOOM C  TOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA MU MX CHUCTEMBI ISl COCTABIICHUS
MAaTEMaTUYECKOM MOJEIW PEANbHOM CUTyallMd WA TPUKIAJHOM 3aJauu,
MHTEPIIPETUPOBATH MOJTYyUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucioBbIe IOCTE10BATEIbHOCTH H IIPOIPECCHHU

CB0oOOAHO oOmepupoBaTh TMOHITHSAMHU: 3aBUCUMOCTb, (PYHKIHUS, Tpaduk
byHKIIMKM, TpsMas MPONOPLUMOHANBHOCTb, JHHEWHas (QyHKUMUA, oOpaTHas
MIPOTIOPITMOHAIEHOCTh, Mapadosia, TunepoosIa, KyCOUHO-3a1aHHast (PyHKITHS.
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HccnenoBath QpyHkuuio no e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIHIA:
007acTb OMpEENICHUs, MHOXXECTBO 3HAUCHHUN, HYMU (GYHKIUH, MPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHUsi W YyObIBaHHs, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUs, ACUMITTOTHI.

Pacnio3naBath kBagpaTHuHy0 (QYHKIUIO 10 (HOpMYIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUZUKHU, TEOMETPHH.

Onpenenarb nonoxeHue rpaduka KBaJApaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouts rpaduk KBagpaTUYHOM  (YHKIMH, OINUCHIBATH  CBOMCTBA
KBaJIpaTUYHOU QPYHKIMU 1O €€ rpaduKy.

Hcnonp30BaTh CBONMCTBA KBAJPATUYHON (PYHKIIMU JJIs1 pELICHUS 3a/au.

Ha npumepe kBampatndnoit GpyHKIuu cTpouth rpaduk Gpyukiuu y =af(kx +
b) + ¢ ¢ nomorsio peobpazoBanuii rpaduka pynkuun y=Ff(X).

WNnmocTpupoBaTh € NOMOIIBIO TIpaduka peaJbHYH0 3aBHCUMOCTh WM
IPOLECC 110 UX XapAaKTEPUCTUKAM.

ApudmMeTndeckasi ¥ reoMeTpuYecKasi IpoOrpeccuun

CB00OHO OnEepUpOBaTh MOHATUSAMU: NTOCIIEOBATEIBHOCTD, apU(pMETHIECKAS
¥ TE€OMETPUYECKasi IPOTPECCHH.

3amaBaTh IMOCJEIOBATEIBHOCTH PA3HBIMM CIIOCOOAMH: ONMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIYMCIEHUS C  HWCIOJIb30BaHMEM (QopMylal N-TO  YieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh wi€Hbl MOCJIEIOBAaTEJIbHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH MOCIIEIOBATEIHLHOCTSAMU, B TOM
YuClie 331a4d U3 peaNbHOM JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, HUPPOBBIX
TEXHOJIOTHH).

PacrioznaBaTh W TOPUBOAUTH NPUMEPHl KOHEYHBIX UM  OECKOHEUYHBIX
MOCJIEIOBATEIbHOCTEH,  OrPAaHUYEHHBIX  IOCJIEJA0BATEILHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HmeTs mipeacTaBieHne 0 CXOAUMOCTH MOCIEI0BATEILHOCTH, YMETh HAaXOUTh
CyMMY OECKOHEYHO yOBIBaIOIIEH reOMETPUUECKOM MPOTrPECCUH.

[TpuMeHSTh METO MaTEeMaTHIECKOW MHAYKIIMU TIPU PEIICHUH 3a7ad.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Komrrpoasnpie | Tpakruseckue (uudgposbie)
NMPorpaMmbI Bcero o0pa3oBare/bHbIE
padoThbI padoThI pecypesr

1 UNCJIA 1 BBIYNCJIEHMA. 1 1 bubnuoreka [JOK
PanmonaneHblie uncina (MOBTOpEHUE) https://m.edsoo.ru/77e09b13

5 OYHKIHWN. KoopauHatsl u 17 1 bu6mmoteka [LIOK
rpaduku. OyHKIUN https://m.edso0.ru/77e09b13

3 AJITEBPAMYECKHUWE BBIPAXKEHU L. 7 bubmuoreka [JOK
BeIpaxkeHus ¢ nepeMeHHbIMA https://m.edso0.ru/77e09b13

4 YPABHEHI/I{{ N CUCTEMBI 10 1 bubnnorexa [IOK
YPABHEHHMU. JIunelinbie ypaBHEHUs https://m.edso0.ru/77e09b13

5 UUCJIA 1 BBIUUCJIEHU . Crenens ¢ 6 bubnuorexa [JOK
HaTypaJbHBIM [10Ka3aTelIeM https://m.edso0.ru/77e09b13

6 AJITEBPAMYECKUE BBIPAXKEHU L. 23 1 bubnnorexa [IOK
MHorouseHsl https://m.edso0.ru/77e09b13

7 AJITEBPAMYECKHWE BBIPAXKEHUAI. 14 1 bubmuorexa [JOK
DopmyJIbl COKPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/77e09b13

bu6mmoreka [IOK

8 UNCJIA 1 BBIYUCJIIEHU . JenmumocTh 10 https://m.e dso;.lru 177609b13

9 OVYHKIWUN. JIuneitnas GyHKIus 16 1 Eg{i?;;i%iiﬁﬁ)ﬁ?e 09b13
YPABHEHI/I{I N CUCTEMBI BuGmiorexa LIOK

10 YPABHEFH/H/I. CucTeMbl TMHEWHBIX 14 1 httos://m.eds00.ru/77609b13
YpaBHEHU
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https://m.edsoo.ru/77e09b13

1 [ToBTOpenue, 06001mEeHNE, 8 bu6mmotexa [LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 136
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https://m.edsoo.ru/77e09b13

8 KJIACC

KoJsun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB M TeM (uudgposbie)
Ne n/n Kontpoabsnsie | Ilpakrudeckue
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 YPABHEHNMSA U HEPABEHCTBA. 20/25 1 bubnuoreka [IOK
HepaBenctpa https://m.edso0.ru/6d40b704
2 UN1CJIA YU BBIYMCJIEHU . KBaapaTHblit 17/20 1 bubnnoreka [IOK
KOpEHb https://m.edso0.ru/6d40b704
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
3 17/20 1
KBagpartHble ypaBHEHUs https://m.edso0.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU . 17/20 1 bubmmoreka [JOK
JpoOHo-paninoHaIbHbIE BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUMA 1 HEPABEHCTBA. 19/20 1 bubnnoreka [IOK
HpoOHo-paninoHaIbHbIe ypaBHEHUS https://m.edso0.ru/6d40b704
bu6mmotexka IIOK
OYHKIMN 15/1 1
6 YHKIL S/15 https://m.edso0.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXKEHU . 14/20 bubnnoreka [IOK
Crenenun https://m.edso0.ru/6d40b704
bubnunoreka [IOK
8 UNCJIA U BBIYUCIIEHUA. JenumocTh 7/15 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenwue, 0000mIEeHNE, 10/15 1 bubnunoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136/170 8 0
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9 KJIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 OYHKIMH 25 1 https://m.edsoo.ru/133deaba
5 YPABHEHUMA 1 HEPABEHCTBA. 15 1 bubnunoreka [IOK
KBagpaTHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubnuotexa [JOK
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIEJOBATEJIBHOCTHU o5 1 bubnunoreka [IOK
N ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXKEHUM . 12 1 bubnuoteka [IOK
CreneHs ¢ pallMOHaIbHBIM [10Ka3aTENIEM https://m.edsoo.ru/133deaba
[ToBTOpenue, 00001IeHNE, CHCTEMATH3AIIUS bu6mmoreka [IOK
6 . 34 1
3HAHUI https://m.edsoo.ru/133deaba
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0

27



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

YYEBHO - METOJUYECKHI KOMILJIEKT

YUYEBHBIN KYPC «AJITEEPA»

e Marematuka. Anredpa : 7 — i kjacc : 0a30BBIA YPOBEHb : YYCOHUK /
1O.H.Makapsiues, H.I'.Munatok, K.1. Hemkos, C.b.CyBopoBa : noj pex.
C.A.TensxoBckoro — Mockaa : [Ipocsenienue, 2023;

e Marematuka. Anredpa : 7 — il Kjace : yriiyOJI€HHBIN ypOBEHb : yueOHOe
nocoone / FO.H.Makapeiue, H.I'Munmox, K.HW. Hemxkos,
N.E.®eoktrctoB — Mocksa : [Ipocsenienue, 2024;

e Marematuka. Anrebpa : 8 — i kjacc : 0a30BbId YPOBEHb : YYCOHUK /
0.H.Makapsiues, H.I'. Munarok, K.1. Hemkos, C.b.CyBopoBa : mox pex.
C.A.TensaxoBckoro — Mocksa : [IpocBenienue, 2023;

e Maremartuka. Anrebpa : 8§ — i kiacc : yriyOn€HHBIN YpOBEHb : yueOHOe
nocoome /  FO.H.Makaperue, H.I'Munmoxk, KMUW. Hemxkos,
N.E.DeoktrctoB — Mocksa : [Ipocsemenune, 2024;

e Marematuka. Anrebpa : 9 — i kjacc : 0a30BbIA YPOBEHb : YUCOHUK /
10.H.Makapsiues, H.I'. Munatok, K.M. Hemikos, C.b.CyBopoBa : moa pe.
C.A.TensaxoBckoro — Mocksa : [IpocBenienue, 2022;

e Maremartuka. Anrebpa : 9 — i kiacc : yriayOn€HHBIN YpOBEHB : yueOHOe
nocoome /  FO.H.Makaperue, H.I'Munmok, KMUW. Hemxkos,
N.E.®eoktrctoB — Mocksa : [Ipocsemenne, 2023.

28



