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IHosicHUTEABLHAA 3AIINCKA

PabGouas nporpamma 1o maremartuke (airedpe u reoMeTpun) pazpadoTana Jyisi 0Oy4eHHs B
7- 9 Kjmaccax MYHHMIHMIIAIBHOTO oOpasoBaresibHOro — yupexaeHusi CapaeBckas —CpeaHss
o0m1eoOpa3oBaTenbHas MKOJIA C YIETOM:
— HOPMATHUBHO-TIPABOBBIX JIOKyMEHTOB:
o DepepanpHoro 3akoHa «O06 obOpaszoBanuu B Poccuiickoit denepamum» ot 29.12.2012 Ne
273-03;
e [locranoBienuss [7maBHOroO rocygapCTBEHHOTO CaHMTapHOro Bpada Poccuiickont
Oenepauun ot 28.09.2020 r. N 28 "OO6 yrBepx)aeHuu canutapHeix npaswmi CII 2.4,
3648-20 «CanuTapHO-3MUIEMHOJIOTHIECKHE TPEOOBAHMS K OPTaHU3AIMSIM BOCITUTAHUS U
00y4eHus1, OTJBIXa U 03JI0POBIICHUS JICTEH M MOJIOICIKI
e OcHoBHOUW 00pa30oBaTeNbHON MPOTPaMMBbl OCHOBHOTO 0O0I1Iero obpaszoBanus MOY
Capaesckas COILI.
e  VYuebOHoro iana MOY Capaesckas COIL na 2023-2024 y4eGHbIH TOA
— TpeOOBaHUH K YPOBHIO MOATOTOBKH yJamuxcs /-9 Kiaccos,
— TIO3HABATEBHBIX HHTEPECOB YUAIIUXCS.
[Ipu BBIGOpE cUCTEMBl 00y4YeHHS M y4eOHO-METOANYECKOTO KOMILJIEKCa MO MpeAMEeTy s
peanmu3aryu paboueil mporpaMmbl yIUTHIBAUCH:
— cootBerctBUe YMK BO3pacTHBIM U NCUXOJOTHYECKUM OCOOCHHOCTSM y4allluXcsl;
— COOTHECEHHOCTBH C COJIEPKAHUEM TOCYJAPCTBEHHON UTOTOBOM aTTECTAlINH;
— 3aBepLIEHHOCTh y4eOHOM JIMHUU;
— o0ecrne4yeHHOCTh 00Pa30BaTEIBLHOTO YUPEIKIACHUS yaeOHUKAMU
— BOCIUTATEIbHBIE BO3MOYKHOCTH IPOTPAMMBbl OTPAXKEHBI B IUIAHUPYEMBIX JUYHOCTHBIX
pe3yibTaTax u3ydeHusl yueOHOro npeamMera.

Hcnonwvzyemorit YMK

YyeOHuku YyeoHbie mocoous MeToanuyecKHue nNocoous

Anrebpa. 7 kiacc. JunakTryeckue MaTepHalibl 1Mo | Y4eOHO-MeTOAuYecKoe Iocooue
MakaperueB FO.H., Munmtok | anre6pe. JL.M. 3BaBuu, H.B. | «PaGoune mporpammbi»

H.TI" HemixoB K.U., CyBopoBa | JIpsikoHoBa. — M.: Ox3ameH, | Macnakosa .., Munarok H.I'. —
C.b. — M.: IIpocBemienue, 2019 M.: BAKO, 2017.

20109. [Toypounble pa3pabOTKH O
anreope 7 kiacc. A.H. Pypykus,
I'.B. JIynenko, U.A.
MacnennukoBa. — M.: BAKO
2017.

[TpumepHBIE MPOTPaMMBI T10
yueOHBIM MpeMeTaM
Maremaruka 5 — 9 xnaccel. 3-¢
n3nanue. — M.: [Ipocsemenue

2016.
Anrebpa. 8 knacc. FO.H. JluakTHUecKue Marepuansl 1Mo | YueOHO-MeToaudeckoe mocolOue
MakapserueB, H.I'. Muniok u |anredpe 8 xiacc. JLU. 3BaBuy, | «Paboune nporpaMmbby
ap. [on pen. C.A. H.B. J[psxonoBa. — M.: | Macnakosa ['.1., Munmtox H.I'. —
TemsskoBckoro. - M. Ox3ameHn, 2019. M.: BAKO, 2017.
IIpocsemenue, 2019. Hunaktuueckue matepuaisl o | [Toypounsie pa3paboTku 1o

anreOpe ans 8 xmacca / B.W. | anrebpe 8 xiacc. A.H. Pypykun,
XKoxos, IO.H. Makapeiues, | I'.B. JIynenko, . A.

HI. Mwunmox. —  M.: | Macnennukosa. — M.: BAKO
[Ipocsemenue, 2018. 2017.




IIpumepHple  TpOrpamMmsl IO
y4eOHBIM peaMeTam
Maremartuka 5 — 9 kiaccel. 3-e
m3ganue. — M.: IlpocBemienue
2016.

Anre6pa. 9xiacc. FO.H.
MakapsiueB, H.I'. MuH10K 1
ap. [on pen. C.A.
TensxoBckoro. - M.:
[Ipocsemienue, 2019.

JMIaKTHYeCKUue MaTepuabl 10
anreope 8 kmacc. JL.U. 3BaBuu,
H.B. [psxonoBa. — M.:
Ox3amen, 2018.

JlMaKTHYeCKue MaTepHabl 1o
anrebpe mns 8 xmacca / B.M.

VY4ebHO-MeToanYeckoe Mmocodue
«Pabouune mporpaMmMbi»
Macmakosa I'. 1., Mungrox H.I'. —
M.: BAKO, 2017.

[Toypounsie pa3paOoTKu 1O
anrebpe 8 xiacc. A.H. Pypykun,

Koxos, IO.H. Makapsrues, | ['.B. JIlynenko, U.A.

HI. Mwunmox. —  M.: | Macnennukosa. — M.: BAKO

[Tpocsemenue, 2018. 2017.
IIpumepHBlE  TpOrpamMmsl 1O
y4eOHBIM peaMeTam
Martematuka 5 — 9 kiaccel. 3-e
mganue. — M.: IlpocBenienne
2016.

I'eomerpus 7-9. JI. C. PaGouas TeTpanas no I'aBpwioBa H.®. Iloypounsie

ArtanacsH, B. @. byty30B 1
np. — M.: IIpocsenienue,
2020.

reomeTrpud. 8 knacc. JI.C
AranacsH, FO.A. I'ma3zkoB. —
M.: Dx3amen, 2019.

COOpHHUK TECTOBBIX 3aJIaHUN
JUTSI TEMATHYECKOTO KOHTPOJIS.
I'eomerpus. 7-9 xnacc. T.M.
Murmienko, A.Jl. bauakos. —
M.: Dk3ameHn, 2017.
Junarnoctudeckue TECTHI.
I'eomerpus. 7-9 kmacc. T.M.
Mumenko, A.JI. bmuakoB. —
M.: Dk3amen, 2018.

pa3pabOTKH 1O TEOMETPHH. &
knacc. — M.: BAKO, 2017.

Cornacno @enepanbHOMy 0a3MCHOMY y4eOHOMY IUTaHY Ui 00pa30BaTeIbHBIX YUpEKACHUN
Poccuiickoit @enepanuu 11 0043aTeIbHOTO U3yYEHUs] MAaTEMAaTUKH Ha 3Tale OCHOBHOIO OOIEero
00pa3oBaHUs OTBOJAUTCS:

B 7 xiacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Heaento. CorjgacHO yueOHOMY IIaHy
MOY Capaesckass COILLl Ha u3ydyeHre MaTeMaTUKHU OTBOJUTCS 5 4acOB B HEJENIO IUTtOC | yac u3
IIKOJIBHOTO KOMIIOHEHTa, UTOT0 6 4acoB, MPHU MPOJODKUTEIHHOCTH ydeOHOro rofa 34 Hememnw.
Bcero 204 yaca B roj, mpu 3TOM Ha M3ydeHHE anreOpel - 4 yaca B Heaearo anreopsl (urorol36
YacoB B T'0J1), HA U3yYCHUE TEOMETPHH -2 Yaca B HeJIeNo (MTOro 68 4acoB B roj);

B 8 Kiacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Heemo. CoriaacHo ydeOHOMY IUIaHy
MOY Capaesckas COILIl Ha n3ydyeHue MaTeMaTUKU OTBOJUTCS 5 4acoB B HENENIO IUIIOC | yac wu3
IIKOJIBHOTO KOMIIOHEHTa, UTOT0 6 4acoB, MPU MPOJOJDKUTEIBHOCTH y4yeOHOTo roaa 34 Hejmenu.
Bcero 204 yaca B rox; Ha anre6py -119 vacos (1 nomyroaue — 4 yaca B Hezento, 2 MOJIyrojaue — 3
qaca B HEJIEINI0), Ha TeoMeTputo — 85 uacoB (1 momyroaue — 2 yaca B HeJlento, 2 MOIyroAue — 3 yaca
B HEJIETIO);

B 9 wiacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Heento. CorjaacHo yd4eOHOMY IUTaHy
MOY Capaesckass COILIl Ha u3yuyeHre MaTeMaTUKHU OTBOJUTCS S 4acOB B HENENIO IUTt0C | yac u3
IIKOJIBHOTO KOMIIOHEHTa, UTOTO 6 4acoB, MpU MPOAOJDKUTENHLHOCTH yueOHOro roja 34 Hememnu.
Bcero 204 gaca B roj, mpu 3TOM Ha M3ydeHue anreOpel - 4 yaca B Helenro anredpsl (urorol36
9acoB B T0JI), HAa U3yYCHUE TEOMETPHH -2 yaca B He/IeNto (MToro 68 yacoB B roJ)




Paspgea 1. Ilnanupyembie pe3yabTaThl H3Yy4YeHHs Y4eOHOI0 peaMeTa

Juunocmuuwle pezyiomamot

MaTPUOTU3M, yBakeHHEe K OTeuecTBy, K MPOIIJIOMY U HACTOSIIEMY MHOTOHAIMOHAJIbHOIO
Hapojga Poccum, 4yBCTBO OTBETCTBEHHOCTH M Jojra mnepel PoauHON; TOTOBHOCTH U
CIOCOOHOCTH 00YJaIOUINXCS K CAMOPA3BUTHIO U CaMOOOPa30BAaHHUIO Ha OCHOBE MOTHUBALIH K
00yUYEHUIO U NIO3HAHMUIO;

TOTOBHOCTh M CIIOCOOHOCTH OCO3HaHHOMY BBIOOPY ¥ TIOCTPOCHHIO JallbHEHIIEH
WHIUBUAYaIbHONW TpaeKTOpuu 00pazoBaHUs HAa 0a3e OPUEHTHPOBKU B MUpe Ipodeccuit u
npo(hecCHOHANBHBIX MPEINOYTCHUH, C YU€TOM YCTOWYMBBIX IO3HABATEIBHBIX HHTEPECOB;
(hopMHpOBaHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEIEHHUS, OCO3HAHHOIO U
OTBETCTBEHHOT'O OTHOLIEHHSI K COOCTBEHHBIM MOCTYIIKAM; 3HAHHE OCHOBHBIX HOPM MOpAJIH,
HPaBCTBEHHBIX, TyXOBHBIX UJICAJIOB;

c(OpPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILLIEHUS K YUEHUIO; YBAXKUTEIBHOIO OTHOLLIEHUS K
TpYAY, HAJIMYKME OMBITA yYaCTHs B COLMATIBHO 3HAYMMOM TPY/E;

c(OpPMUPOBAHHOCTh IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPAa3BUTHS HAyKu M OOLIECTBEHHOW MpPAaKTHUKU; OCO3HAHHOE, YBAXKUTEIBHOE H
noOpoxenarelbHOe OTHOIIEHHE K JPYroMy 4YeJOBEKY, TOTOBHOCTh U CHOCOOHOCTbH BECTH
JMAJIOT € APYTUMHU JIIOJIbMU U JOCTUTaTh B HEM B3aUMOTIOHUMAHUS;

OCBOEHHOCTb COI[HAJIbHBIX HOPM, NPaBUJ MOBEJCHNUS;

ydacTue B HIKOJILHOM CaMOYIPaBJICHUHM U OOLIECTBEHHOW KU3HU B IpPEEsax BO3PACTHBIX
KOMITETEeHIMI ((popMUpOBaHHME TOTOBHOCTH K Y4YacCTHIO B IIpoliecce YIOPSAOYEHUS
COLIMANIBHBIX CBSI3€M W OTHOIIEHUH, B KOTOPbIE BKIIIOYEHBI U KOTOpPbIE (POPMHUPYIOT CaMH
ydaimuecs; BKIIOYEHHOCTb B HEMOCPEICTBEHHOE TPAXKIAHCKOE Yyd4acTHEe, TOTOBHOCTH
y4acTBOBAaTb B JKU3HEIESTEIbHOCTH IOAPOCTKOBOIO OOIECTBEHHOIO OOBEIUHEHUS,
MPOJYKTUBHO B3aUMOJICHCTBYIOIIETO C COIMATIBHON CPeaoil;

MHTEPHOPHU3alMsl  LICHHOCTEHM  CO3MJATEIbHOTO  OTHOIIEHUS K OKpPYKaroLeH
JIEUCTBUTEIBHOCTH, LIEHHOCTEH COIMAJIbHOIO TBOPYECTBA, LIEHHOCTH MPOJTYKTUBHOMU
OpraHM3alMy COBMECTHOM JEATEIBbHOCTH, CaMOpealM3allid B TPYyNIE M OpraHHU3alllH,
LEHHOCTH <«JIpyroro» Kak paBHOIIPABHOTO MapTHepa, (opMuUpoBaHHE KOMIIETCHLIHMH
aHalu3a, IPOEKTUPOBAHUS, OPraHU3alMu e TeIbHOCTH, pedaekcuu n3MeHeHuH, crocoOoB
B3aMMOBBITOJJHOTO COTPYAHHUYECTBA, CIIOCOOOB peain3alud COOCTBEHHOIO JIHMIEPCKOIO
MOTEHITMANA);

Cc(OPMHPOBAHHOCTb LIEHHOCTH 3[JO0POBOTO U O€30I1ACHOTO 00pa3a KU3HU.
Memanpeomemmnbvle pe3yivmamol

PeryasituBubie YY /|

1. YMeHue camMOCTOATENIBHO ONpENENATh el OOydeHMs, CTaBUThb U (HOPMYIUPOBATH

HOBBIC 3a1da4Y1 B ytle6e M MO03HABaTECIbHON ACATCIIbHOCTHU, pa3BUBATb MOTUBLI U MHTCPCCHI cBOCH
MO3HABATEIbHOM JEATEIBHOCTH. O6yqa}0m1/1171c;1 CMOXKCT:

aHAJIM3UPOBATH CYILIECTBYIOIINE U IJIAHUPOBATh Oyayiue oOpa3oBaTelbHbIE PE3yabTaThI;
UICHTUPHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPENENSITh IIIaBHYIO TPOOIeMY;
BBIJIBUTaTh BEPCUU pelleHus] mpobiembl, (OpMyIUpOBaTh THUIOTE3bl, MPEIBOCXUIIATH
KOHEYHBIN pPe3yJIbTaT;

CTaBUTh IIeNIb JEATEIHHOCTH Ha OCHOBE OTMpEIeNeHHOW MpoOieMbl U CYIIECTBYIOIIUX
BO3MO>KHOCTEH;

dbopMmynupoBaTh ydyeOHBIE 3aJauyd KaK IIard JOCTHXKEHHUsS TOCTaBJICHHOW IIeNu
JIeSITeIbHOCTH;

000CHOBBIBATh IIE€NIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUTKAMU Ha IIEHHOCTH, yKa3bIBas W
000CHOBBIBas JIOTMUECKYIO TIOCIEA0BATEILHOCT II1aroOB.

2. YMeHHE CcaMOCTOSTENbHO IUTAHUPOBATh IYTH JOCTHXKEHUS LeJe, B TOM YHCIe

aJIbTepHATHBHbBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(h(eKTUBHBIE CHOCOOBI pelIeHHs] y4eOHBIX U



MO3HaBaTEIbHBIX 331a4. O0yJarOUUiiCs CMOXKET:

OTIpeNeNiATh HEOOXOIUMbIE AECHUCTBUE(S) B COOTBETCTBHHM C y4eOHOW M TMO3HABATEIBHOM
3a/1a4ei U COCTABJIATH AJITOPUTM UX BBINOJIHEHHUS,

00OCHOBBIBaTh M OCYHIECTBIATH BBIOOP HamOoiee 3(PPEKTHBHBIX CHOCOOOB pEIICHHS
y4eOHBIX U [103HABATEIbHBIX 3a/1a4;

OTIpEeNeNATH/HaX0AUTh, B TOM UHCJIE€ W3 TPELIOKCHHBIX BapHAHTOB, YCIOBHS IS
BBITIOJTHEHUS YI€OHOHN ¥ IMO3HABATEIHHOM 3a/1a4H;

BBICTPAaWBaTh >KU3HEHHbIE IUIaHBl HAa KpPAaTKOCpPO4YHOE Oynyuiee (3asgBiSATh LIEJEBbIE
OpUEHTHUPBI, CTaBUTh aJIEKBATHbIE MM 3aJayd U NpeiaraTb JACUCTBUS, YyKa3blBas U
000CHOBBIBAs JIOTHUYECKYIO ITOCIIEIOBATEILHOCTD IIAT0B);

BBIOMpATh U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO UCKaTh CPEJCTBA/peCypChl s
pelIeHUs 3a/1a4K/I0CTHXKEHUS LIENH;

COCTaBJIATH IUIAH PelIeHUs poOeMbl (BBIMOIHEHUS TPOEKTA, IPOBEACHUS UCCIIEI0OBAHNSA);
OTIPEENATh IMOTEHIMAJIbHbIE 3aTPYJHEHMs] NpPU pElIeHHM Yy4eOHOM M I03HaBaTEIbHOU
3a/1auM U HaXOJUTh CPE/ICTBA I UX YCTPAHEHHUS;

OTHCHIBATh CBOM OMBIT, OQOPMIISSL €ro AJIs Mepeiadu APYruM JIOASM B BUAE TEXHOJOTUU
peIlIeHNs MPAKTUYECKHUX 3a7a9 OTIPECIIEHHOTO KJIacca;

IJIAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHSI C TUTAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIIATH

KOHTPOJIb CBOEH JEATEIbHOCTH B TMpollecce AOCTHXKEHMsI pe3yabTaTa, OMNPENeNsiTh CHOCOObI
JNeUCTBUIM B paMKax MPeJIOKEHHBIX YCIOBHHM U TpeOoBaHUI, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIONIEHCS cuTyarueit. O0yJaromuicss CMOXKET:

OTIPENeNIATh COBMECTHO C IE€JaroroM U CBEPCTHUKAMHM KPUTEPUHM IUIAHUPYEMBIX
Pe3yNbTaTOB M KPUTEPUH OLIEHKU CBOEH yueOHOMU AESITeTbHOCTH;

CUCTEeMAaTHU3UpOBaTh (B TOM YHCJIE BBHIOMpATh MPHUOPUTETHBIE) KPUTEPHUU IUIAHUPYEMBIX
PE3yNbTAaTOB U OLIEHKU CBOEH e TENbHOCTH;

oTOMpaTb HMHCTPYMEHTBHI [UIsl OLICHMBAHHUA CBOEH  JESITENBbHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOEH JCSITEIPHOCTA B paMKaX MPEJIOKEHHBIX YCIOBUM U TPEOOBAHHMIA;
OIICHUBATh CBOIO JIESATEIBHOCTb, APTYMEHTHPYS HPUYUHBI JTOCTIKEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO Pe3yibTara;

HaXOJHUTh JOCTAaTOYHBIE CPEACTBA JJISl BHIMIOJHEHHS Y4EOHBIX JEUCTBUN B M3MEHSIOIIEHCS
CUTYaIlMU W/WIN IPU OTCYTCTBHUH ILNTAHUPYEMOTO pe3ybTaTa;

paboTasi Mo cBoeMy IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO AESITEIbHOCTh HAa OCHOBE
aHaJu3a UW3MEHEHUN CUTyalud JJs T[OJYYEeHHs 3alJTAaHUPOBAHHBIX XapaKTEPHUCTUK
MIPOIyKTa/pe3ynbTara;

yCTaHAaBIUBAaTh  CBA3b MEXKAY TOJNYyYCHHBIMH  XapaKTEpUCTUKAMHM  MPOJIYKTa U
XapaKTepUCTUKaMU Tpoliecca AEATEIbHOCTH U 0 3aBEPIICHUU JIEATEIbHOCTH Mpeaiarathb
W3MEHEHHE XapaKTepUCTHK TMpollecca s TMOJYUYEHHUS YIYYIIEHHBIX XapaKTePUCTHK
IPOJIYKTa,;

CBEpSTh CBOM JCUCTBUS C LEIbI0 M, IpU HEOOXOAUMOCTH, HCIPABIATh OIIMOKU
CaMOCTOSITENBHO.

4. VYMeHHe OIICHHBATh MPaBUIBHOCTh BBIMOJHEHUSI Yy4eOHON 3amaud, COOCTBEHHBIC

BO3MOKHOCTH €€ PCILICHMU. O6yanOH1HIZCH CMOXCT:

ONpCACIIAATE KPUTCPHUU ITPABUIIBHOCTU (KOppeKTHOCTI/I) BBITIOJTHCHU A y‘le6H0ﬁ 3aJa4u,
AHAJIU3UPOBATL U 000CHOBEIBATh MMPUMCHCHUEC COOTBCTCTBYIOIICT'O HHCTPYMCHTAPUS IJIA
BBITIOJITHCHU A y‘Ie6H0ﬁ 3aJa4u,

CBO60,Z[HO IIOJIB30BAaTbLCA BBIpa60TaHHBIMI/I KpUTCpUAMU OLCHKU U CAMOOLICHKU, UCXOOA U3
eI U UMCIOIIUXCA CPpCACTB, pasdjinyad pe3yjabTaT U CITOCOOBI HeﬁCTBHﬁ;

OLCHUBATL TPOAYKT CBOEHl JeATENbHOCTH MO 3aJaHHBIM W/WIA  CaMOCTOSTEIILHO
ONPCACIICHHBIM KPUTCPUAM B COOTBCTCTBUHU C LCIIBIO JACATCIBHOCTH,

000CHOBKIBATH JOCTHXKMMOCTh ILCIIN BBI6paHHBIM CIIOCOOOM Ha OCHOBE OILI€CHKHK CBOHMX



BHYTPEHHHUX PECYPCOB U JOCTYIIHBIX BHELIHUX PECYPCOB;
(UKCHPOBATh U AHATTM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.
5. Bmagenume oOcHOBaMM  CaMOKOHTpPOJS, CAaMOOLIGHKHM, IPUHATHS  pELIeHUH U

OCYILIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOU U MOo3HaBaTeIbHOU. OOyUarOmuics CMOXKET:

HaOJI0/1aTh U aHAJTM3UPOBATh COOCTBEHHYIO YUEOHYIO M TIO3HABATEIBHYIO NESTEIBHOCTh U
JESITEIbHOCTD IPYrUX 0Oy4yaroluxcs B POLEcCe B3aUMOIIPOBEPKH;

COOTHOCHUTh DPEAJIbHBIE U IUIAHUPYEMbIE PE3yJbTaTbl MHAMBHYaJbHON 00pazoBaTeinbHON
JEeSITEIbHOCTH U JIEJIaTh BbIBO/IBL;

MIPUHUMATh pElIeHUE B y4eOHOM CUTyallul U HECTH 3a HETO OTBETCTBEHHOCTD;
CaMOCTOSITEJIBHO OIPENENIATh IPUYUHBI CBOETO YCII€Xa WM HEYCIeXa U HaXOIUTh CIOCOObI
BBIXOJIa U3 CUTYAllUH HEYyCIIexa;

PETPOCHEKTUBHO ONPENENATh, KaKhe JEMCTBHS IO pelIeHHI0 ydyeOHOM 3ajaduu Wiu
napaMeTpel 3TUX JAEWCTBUHA MPUBEIM K IMOJYYEHUIO HMMEIOIIErocs MNpOaAyKTa y4yeOHOMH
NeSITENIbHOCTH;

JEMOHCTPUPOBATh  MPUEMBbl  PETYISIIUN  NCUXO(PU3NOJIOTMUECKUX/  3MOLMOHAIBHBIX
COCTOSIHUM Ansi  JOCTWXEeHUs d@deKkra ycrnokoeHuss (YCTpaHEHUsS SMOIMOHAIbHOU
HampsLDKEHHOCTH), 3(¢eKTa BOCCTAaHOBJIEHHS (OClIa0lieHusT MpPOSBIECHUN YTOMIIEHUS),
s¢dekTa akTHBU3aUH (TTOBBIIIEHUS IICUXO(PU3NOTIOTHYECKON pEaKTUBHOCTH).
ITo3naBaTeabublie YY /1

1. VYmenuwe omnpenensaTh TOHATHSA, CO37aBaTh OOOOIIEHUS, YCTAaHABIMBATH AHAJIOTHH,

KJIacCU(PHUITUPOBATh, CAaMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUU ISl KiacCUpUKAIINH,
YCTaHABIWBATh  MPUYUHHO-CICJCTBEHHBIE  CBSI3M, CTPOUTh  JIOTHYECKOE  pacCyXXIEHUE,
YMO3aKJIIOYCHUE (MHAYKTUBHOE, JEIYKTUBHOE, MO0 aHAJIOTHH) M JiejaTh BbIBOABL. OOydaromuics
CMOJXKET:

BBIJICIISITH OO MPU3HAK JBYX MM HECKOJIBKUX MPEIMETOB HIIH SIBJICHUI M OOBSCHATH UX
CXOJICTBO;

O0OBETUHATH TPEJAMETHI M SIBJICHUSI B TPYIIIBI IO OMpPEICICHHBIM MPU3HAKaM, CPaBHUBATH,
KkiaccuuIpoBaTh 1 00001maTh (HAKTHI U SBJICHHUSI,

CTPOMThH PACCY)KICHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

CTPOMTBH PACCYXKJICHHE HA OCHOBE CPaBHEHUS IPEIMETOB M SIBIICHHM, BBIJACISAS IPU 3TOM
001IHe MPU3HAKY;

M3JIaraTh MOJIy4eHHYI0 HH(pOPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PeIIacMOi 3a1au;
CaMOCTOSITEIIbHO YKa3bIBaTh Ha WH(POPMALMIO, HYXKIAIOUIYIOCS B MPOBEPKE, Npeiarath 1
MPUMEHSTh CIIOCOO MPOBEPKH JJOCTOBEPHOCTH WH(POPMAIIHH;

BepOaIM30BaTh SMOIMOHATILHOE BIICUATIICHHE, OKa3aHHOE HA HETO MCTOYHUKOM;

OOBSICHATD SIBIICHHSI, TIPOLIECCHI, CBSA3M U OTHOIIICHHS, BBISBIISIEMBIC B XOJIC TIO3HABATEIHLHON
U HCCIICJIOBATEIILCKOW JIEATEILHOCTH (MPUBOJUTh OOBSICHEHHE C H3MEHEHUEM (OPMBI
MPEJCTABICHHS;, OOBSICHITH, JCTAIU3UPYS HIU 0000MIas; OOBACHATh C 3aJaHHOW TOYKH
3peHHS);

JieNaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHallM3a Pa3HbIX TOYEK 3PEHUs, MOATBEPKAATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Uil CaMOCTOSTENBHO O YYeHHBIMH TAHHBIMU.

2. YMeHue co3JaBaTh, MPUMEHATH U MPeoOpa3oBBIBaTh 3HAKM W CUMBOJIBI, MOJAETH U

CXEMbI I PCIICHUA y‘IeGHHX M IIO3HABATCJIBbHBIX 3a/1a4. O6yqafomm710;1 CMOXCT:

0003HauaTh CUMBOJIOM U 3HAKOM MpPEAMET W/ UIH SBJICHUE;

OTIpeNIeNATh JIOTHUECKUE CBS3U MEXy MpeIMeTaMM W/WIN SBICHUSIMHU, 0003HAYaTh JaHHbIE
JIOTUYECKHUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

cO3/1aBaTh aOCTPAKTHBIN MM peasibHBIN 00pa3 npeaMeTa 1/1iu sIBICHUS;

CTPOMTH MOJIENIL/CXEMY Ha OCHOBE YCIIOBUI 3a/1auu U/WIIK CTIOCO0a ee pelieHs;

co3/aBaTh BepOajbHbIC, BEIIECTBEHHbIE UM HWH(POPMAIIMOHHBIE MOJIENU C BbIACICHUEM
CYIIECTBEHHBIX XapaKTepUCTUK OOBEKTa sl ompejaeieHus crocoba perieHus 3ahadu B



COOTBETCTBUHU C CUTYaLIHEM;

peoOpa3oBbIBATh MOJAEIH C IIEJbI0 BBISBICHHUS OOIIMX 3aKOHOB, ONMPEICIAIONINX JaHHYIO
MPEIMETHYIO 00JIacTh;

MIEPEBOAUTH CIOKHYIO MO COCTaBy (MHOTOACHEKTHYIO) HH(POPMALIUIO U3 TPAPUUECKOTO WU
(hopManTu30BaHHOTO (CUMBOJIEHOTO) MPEICTABICHHS B TEKCTOBOE, H HA000POT;

CTPOHTH CXEMY, aJTOPUTM JEHCTBUS, WCIPABIATh WIM BOCCTAHABIMBATH HEH3BECTHBIN
paHee aNrOpUTM Ha OCHOBE MMEIOLIETocs 3HaHHSA 00 00beKTe, K KOTOPOMY HPUMEHSETCS
AIITOPHUTM;

CTPOMTH J0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHAIM3UPOBATH/PEPIIEKCUPOBATh OMBIT Pa3padOTKA W pealu3alii y4eOHOTo MPOCKTa,
uccaeaoBaHus (TEOPETUUYECKOTO, SMITMPUIECKOTO) Ha OCHOBE MPEJIONKEHHON MPOOIeMHON
CHUTYalllH, TIOCTABJICHHOH 1IN W/WJIH 33JJaHHBIX KPUTEPUEB OLIEHKHU TPOJTyKTa/pe3yibTaTa.
3. CwmpicnoBoe urenne. OOyJarOmuics CMOXKET:

HaXoIUThb B TeKcTe TpeOyemyro HHpopMmaluio (B COOTBETCTBUM C LEISIMH CBOEH
JeSITENILHOCTH);

OpUEHTHUPOBATHCSI B COJCPKAHWM TEKCTa, MOHUMAaTh IIEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

YCTaHABJIMBATH B3aUMOCBS3b OTICAHHBIX B TEKCTE COOBITHH, SIBIICHHIA, IIPOIIECCOB;
PE3IOMUPOBATH TIIABHYIO UACIO TEKCTA;

KPUTHYECKH OIICHUBATH COJICPKaHue U (OPMY TEKCTa.

KommyHnukatusubie YY /|

1. YMeHHne opraHM30BBIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO NESTEIBHOCTH C

y4HTEIEeM M CBEPCTHHKAMH; pabOTaTh MHAWBUYaJbHO M B IPYIIE: HAXOAUTH O0Illee pelieHue u
paspemiath KOH(QJIMKTBHI Ha OCHOBE COTJIACOBAaHUS MO3WULMH W ydyeTa MHTepecoB; (GOpMyIHUpOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBO€ MHeHHE. OOyJaromuics CMOXKET:

OTIPEJIENIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATENBHOCTH;

UTPaTh ONPEAETICHHYIO POJIb B COBMECTHOM EATEIbHOCTH;

MPUHUMATh MO3ULHMI0 coOeceHNKa, TTOHUMAasi MO3MUIMI0 JAPYroro, pas3indarh B €ro peuu:
MHEHHE (TOYKY 3pEHHs), J0Ka3aTelbCTBO (apryMeHThI), (DaKThl, THUIOTE3bl, AKCHOMBI,
TEOpUHU;

OTpENeNATh CBOM JICHCTBUS M JIGHCTBUS MapTHEpa, KOTOpbIe CIOCOOCTBOBAIM MIIU
MPEMSTCTBOBANIU MPOAYKTUBHON KOMMYHHKAIIUH;

CTPOUTH MO3UTHUBHBIE OTHOILIIEHUS B Ipoliecce yueOHOM 1 MO3HABATEeNIbHOM JIeSATEIbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAHO OTCTaUBaTh CBOIO TOYKY 3pEHMs, B JUCKYCCHH YMETb
BBIJIBUTaTh KOHTPApryMEHTHI, Mepedpa3upoBaTh CBOIO MbICHH (BJIaJCHHE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHTBCA K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM IpPU3HABaTh
OLIMOOYHOCTh CBOEr0 MHEHHUSI (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

npeaiaraTe albTepHATHBHOE PEllIeHNE B KOH(DIUKTHON CUTYallNU;

BBIJICIISATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBATHCA O MPABHIAX U BOMPOCAX A7 00CYKICHHsI B COOTBETCTBUU C TIOCTABICHHOMN
repe rpyImnou 3aavyen;

OpraHW30BBIBATH y4eOHOE B3aWMOJEHCTBHME B Tpynmne (OompeaeisaTh oOlue Ienu,
pacnpenensTh poiiu, T0TOBapUBAThCS APYT C APYTOM H T. [1.);

yCTpaHsATh B  paMKax JMajgora pa3pbiBbBl B~ KOMMYHUKAIlUHM, OOYCIOBICHHBIC
HEMOHMUMAaHHEM/HETIPUSITHEM CO CTOPOHBI coOeceqHUKa 3amaud, (GOPMBI WK COJEPKaHUS
Janora.

2. YMeHHe OCO3HAaHHO WCIOJB30BaTh PEYEBHIE CPEACTBA B COOTBETCTBHM C 3ajadeid

KOMMYHUKAIIMH JUIS BBIPQXXEHHUS CBOUX YYBCTB, MBICIEH M MOTpeOHOCTEH Ui MIaHUPOBAHUS U
pEryIIALIMM CBOEH MAEATEIbHOCTH; BJIAJECHUE YCTHOM M INHCBMEHHOM peYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM peubto. OOyJaromuics: CMOXeT:



OTIpEeNIeNATh 3a7a4y KOMMYHHKAIIMU U B COOTBETCTBUU C HEH OTOMPATh peUYeBbIE CPEACTBA;
OTOMpaTh M HCHOJB30BATh PEUEBBIC CPEACTBA B MPOLECCEe KOMMYHHKAIMUA C APYTHMMHU
JIOJbMU (JIUAJIOT B TIape, B MaJIOM rpyIine u T. 11.);

NPEICTaBIATh B YCTHOW WJIM TNUCHbMEHHOW (opMe pa3BepHYTHIA IUIaH COOCTBEHHOU
NeSITENIbHOCTH;

coOI0IaTh HOPMBI ITyOJTMYHOM peyH, perJaMeHT B MOHOJIOTE M JAUCKYCCHU B COOTBETCTBHHU
C KOMMYHHUKAaTHBHOM 3aJa4ei;

BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CY)KIEHHUE) M 3alpalliBaTh MHEHHE MAapTHEpa B
paMKax quaora;

MPUHAMATh PEIICHHE B XO/I€ IUAIOTA U COTJIACOBBIBATH €T0 C COOCCEIHUKOM;

co3/[aBaTh NMHUCHbMEHHBIE «KJIMIIWPOBAHHbBIE» U OPUTHMHAIIBHBIE TEKCThI C HCIOJb30BAHUEM
HE0OXO0IMMBIX PEUYEBBIX CPE/CTB;

HCIO0JIb30BaTh BepOaNbHbIE CpeACcTBa (CpPEeACTBAa JIOTMUECKON CBA3M) JJIs BBIICIICHUS
CMBICIIOBBIX OJIOKOB CBOET0 BBICTYIIJICHUS;

HCIIOJIb30BATh HeBepOaIbHbIE CpeacTBa WIH HarJsiHbIe MaTepHabl,
MIOATOTOBJIEHHbIE/OTOOPAaHHBIE MTOJ1 PYKOBOJACTBOM YUHUTEIS;

JieNlaTh OLIEHOYHBIM BBIBOJ O JOCTH)KEHHU LENM KOMMYHUKALMHW HEMOCPEICTBEHHO IOCIIe
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €T0.

3. ®opMupoBaHME W  pa3BUTHE KOMIIETEHTHOCTH B  OOJACTH  WCIIOJIb30BaHHS

nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosoru# (nanee — UKT). OGyuaroniuiicss cMOXeT:

[eJICHANTPABJICHHO UCKAaTh M MCIOJIb30BaTh HH(POPMAIIMOHHBIE PECYpPChl, HEOOXOIUMBIE TSI
pereHust yueOHbIX U MMPAKTUUECKHX 33/1a4 ¢ momoIisio cpeacts UKT;

BBIOMpATh, CTPOUTH U UCIOJIB30BATh J€KBATHYIO MHGOPMAITMOHHYIO MOJEIb JUIsl TIepeiadun
CBOMX MBICIIEH CpEACTBAMHM ECTECTBEHHBIX U (POPMANbHBIX S3bIKOB B COOTBETCTBHM C
YCIIOBHSIMU KOMMYHHUKALIHH;

BBIJCNATh MHGOPMAIMOHHBIM acmekT 3ajaud, ONEepUpOoBaTh JaHHBIMH, HCIIOJIb30BATh
MOJIENb PELICHUS 3a/1a4U;

WCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHHM (BKJIIOYas BBIOOp aJeKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX IPOTrPaMMHO-ANNapaTHBIX CPEICTB W CEPBUCOB) [UIS PEHICHUS
MH(OPMALIMOHHBIX M KOMMYHHMKAI[MOHHBIX Y4e€OHBIX 3ajay, B TOM YHUCIJIE: BBIYHUCIICHHE,
HarmucaHue MUceM, COUMHEHUH, TOKIIa 0B, pedepaToB, CO3IaHUE MPE3eHTALUN U JIp.;
MCIO0JIb30BaTh HH(OPMALIMIO C YIETOM ATHUECKUX U IPABOBBIX HOPM;

co3aBaTh MHPOPMAIIOHHBIE PECYPChl PA3HOTO THIA U AJIS Pa3HbIX ayJAUTOPHil, cOOMI0AaTh
MH(OPMALIMOHHYIO TUTHEHY U MTpaBuiia UHGOPMAITMOHHOM 06€30MaCHOCTH.

Ilpeomemmoie pe3yivmanivt

Yyenuk Hayuutcss B 7-9 Kinaccax I WCIOJIBb30BAHMS B IIOBCEIHEBHOW KU3HU U

obecreyeHns: BO3MOKHOCTH YCHICIIHOTO MMPOAOJIPKCHU A 06pa3013aHH$1:

Dnemenmuvl meopuu MHON’CECME U MAMEMAMUYECKOU JIOSUKU

OnepupoBaTh  MOHSATUSAMHU:  MHOXXECTBO,  JJEMEHT  MHOXECTBa,  IOJMHOXECTBO,
MPUHAJIC)KHOCTH;

3a7[aBaThb MHOKECTBA NIEPEUYUCIIEHUEM UX DJIEMEHTOB;

HaXOJHTh MepeceueHne, 00beIMHEHUE, TOJAMHOKECTBO B IIPOCTEHUIITUX CUTYAIUSX;
OIIEpUPOBATH MOHATUAMU: OIPEACIICHUE, AaKCUOMA, TEOPEMA, JOKA3aTEINBCTBO;

MIPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPBI ISl TOATBEPKIACHUSI CBOUX BbICKA3bIBaHUN

B noBce1HEBHOM KU3HU U IIPU U3YYEHUH IPYTUX MPEIAMETOB:

HCIOJIb30BaTh rpaduueckoe MpeCTaBIeHNe MHOKECTB IS OMMCAHUS peabHBIX TMPOIECCOB
U SIBIICHUH, IPU PEIICHUH 3324 JPYTUX YIeOHBIX TPEIMETOB

Yucna

OnepupoBaTh MOHATHIMH: HATypalbHOE YHCIO, IIEJ0€ YHUCIO0, OOBIKHOBEHHAs ApOOb,
JIecsiTUYHas JpoOb, cMmemaHHas JApoOb, palMOHAIBHOE YHCIO, apU(PMETHUYECKUN
KBaJIpaTHbIN KOPEHb;



HCIIOJIb30BATh CBOMCTBA YNCEI U IPABWIIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYUCIICHUM;
WCIIOJb30BaTh MPU3HAKKU JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN U
pELIEHNN HECIIOKHBIX 3a/1a4;

BBIIIOJIHATH OKPYIJIEHHE PallMOHATIbHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMY;

OIICHMBATh 3HAUEHUE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOIO LEJIOT0 YUCIa;

pacrno3HaBaTh pallMOHAJIbHbIE U UPPallMOHAIbHbBIE YNCIIA;

CpaBHMBATh YHUCIIA.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

OIICHUBATh PE3YJIbTAThl BBIYUCICHUM [IPU PEIIEHUN TPAKTUUECKUX 3aa4;

BBIIIOJIHATh CPABHEHUE YHCET B PEAIbHBIX CUTYaLUSX;

COCTaBJISATh YHMCJIOBBIE BBHIPAYKEHUS NIPU PEIICHUU NMPAKTHUUECKUX 3a7ad U 3aJad U3 APYrux
Y4E€OHBIX MPEIMETOB

Tootcoecmsennvle npeobpazosanus

BoinonHATE  HEcNOKHbIE MpeoOpa3oBaHMsl Ui  BBIYMCIEHMS 3HAYEHUH YHUCIIOBBIX
BBIPOKEHUH, COJEp)KalllMX CTENEHH C HaTypaJlbHbIM I[I0Ka3aTeleM, CTENEHU C LEIbIM
OTpULATENIbHBIM MOKa3aTeNeM;

BBITIOJIHATh HECJIOKHBIE MPeoO0pa3oBaHMs LEbIX BBIPAKEHUH: pacKpbIBaTh CKOOKH,
MIPUBOJIUTH TIOJIOOHBIE CIIaraeMeble;

HCIO0JIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUs (KBaJpaT CyMMbI, KBaapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIPOIICHUSI BEIYMCICHUIN 3HAYCHUN BHIPKCHHUI;

BBITIOJIHATh HECJIOXKHBIE MPEeoOpazoBaHusl APOOHO-TUHEHHBIX BBHIPAKEHUN U BBIPAXKEHHUN C
KBaJIpaTHBIMU KOPHSIMH .

B noBcenHEeBHOM )XU3HU U IPUA U3YYEHUU APYTUX MPEAMETOB:

ITOHMMATh CMBICJ 3aIIMCH YUCJIA B CTAHIAPTHOM BHJIE;

ONIEPUPOBATH MOHATUEM «CTAHAAPTHAS 3aIIUCh YUCIIa»

Ypasnenus u nepagencmea

OnepupoBaTh NOHATHUSMHU: PABEHCTBO, YMCIOBOE pPABEHCTBO, YPAaBHEHUE, KOPEHb
YpaBHEHUs, PEIICHHE YpPAaBHEHMS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHUE
HEPaBEHCTBA;

MIPOBEPSATH CIPABEAJIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIINECS K JIMHEHHBIM;
peuiaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHH, HEPABEHCTB;

MIPOBEPSATH, SBJSETCS JIU IaHHOE YHCIIO PElICHUEM ypaBHEHUS (HEpaBEHCTBA);

peliath KBaJipaTHble ypaBHEHUS 10 (hopMylie KOpHEH KBaJIpaTHOTO ypaBHEHUS;

n300paxaTh peleHusi HEPaBEHCTB M UX CHCTEM Ha YHCJIOBOH MPSMO.

B noBcenHeBHOM )XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:

COCTaBJIATh U pellaTh JUHEHHbIE YPABHEHUS NIPU PEIICHUH 337a4, BOZHUKAIOLIUX B JIPYIUX
y4eOHBIX MpeAMeTax

DyHxyuu

HaXOJHUTh 3HAUCeHUE (QYHKIIMH 110 33JJaHHOMY 3HAUEHUIO apTyMEHTa;

HaxXoJUTh 3HAU€HHE apryMeHTa IO 33aJaHHOMY 3HAUEHUI0 (QYHKIMU B HECIO0XXHBIX
CUTYaLMSIX;

OTIPEIEIIATH MOJI0XKEHUE TOUKH M0 €€ KOOpAUHATAM, KOOPIAUHATBI TOUKH I10 €€ MOJI0KEHHUIO
Ha KOOPJMHATHOM IJIOCKOCTH;

no rpaduKy HaxoJuTh 00JAcTh OIpeJeNIeHUsl, MHOXECTBO 3HAU€HWH, HYIU (QYHKUIUH,
MIPOMEXYTKHA 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pAacTaHUs U YObIBaHMSA, HauOoJiblliee U
HanMeHblIIee 3HaYeHUs (PYHKIIH;

CTPOUTH TpaduK TUHEHHONU PyHKINU;

NPOBEPATh, SBISIETCS JM JaHHBIM rpaduk rpadukom 3amaHHOM (QyHKIMM (JIMHEHHOH,
KBaJIpaTU4HO, 00paTHON MPOMOPLUOHATIBHOCTH);



OTIpEeNIeNATh MPUOIMHKEHHBIC 3HAUEHUSI KOOPAMHAT TOUKH IepecedeHus rpapukoB GyHKINH;
ONEpPHPOBATh  TOHATHUSMH:  IOCIENOBATEIBHOCTh,  apu(MeTHuecKass  Mporpeccus,
reoMEeTpUYEcKasi IPOrpeccus;

peraTh 3a/1a41 Ha MPOTPECCHH, B KOTOPBIX OTBET MOKET OBITh MOIy4eH HEMOCPEICTBEHHBIM
moacu€ToM 06e3 mpuMeHeHUsT (OPMYII.

B noBcetHEBHOM JKM3HU U TTPU U3YYCHHUU APYTHX HMPEAMETOB:

WCTOJB30BaTh TpaUKK pEabHBIX IPOLECCOB W 3aBHUCHUMOCTEH Ul ONPEACICHUS WX
CBOMCTB (HanOOJbIINE U HAUMEHBINE 3HAYCHUS, IIPOMEKYTKH BO3pACTaHUS M YObIBaHHS,
00J1aCTH TOJIOKUTENBHBIX U OTPHIIATEIIBHBIX 3HAYCHUH U T.11.);

WCIIOJIb30BaTh CBOWCTBA JIMHEHHON (QYHKIMH U ee TpaduK MpH pemIeHud 3a/1a4 U3 JIPYrux
y4eOHBIX MPEIMETOB

Cmamucmuxa u meopus 6eposimHocmeli NOCMAsums NOCle MEeKCMOosblX 3a0a4d, KaK 6

CcOo0epHCanuu.

HNmeTrp mpencTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4ailHOTO
cOOBITHS, KOMOMHATOPHBIX 3aa4ax;

pemary npocTeinine KOMOWHATOPHBIE 33Jayd METOJIOM NPSIMOTO U OpPraHM30BaHHOIO
niepedopa;

MIPEJICTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpadukos;

YUTaTh UH(POPMALKIO, TPEICTABICHHYIO B BUJIE TaOIMIIbI, TUarpaMMbl, rpaduka;
OTIPEIENIATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUILINX CITydasix;

HMMETh MPEJCTABIEHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBceHEBHOM KU3HU U IIPU U3YyYEHUU APYIHX IPEAMETOB!

OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METOI0M I1epedopa;

UMETb MIPEJCTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;
CpPaBHUBaTb OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTUKH, IOJy4EHHbIE B IpoLecce
peleHus NPUKIAAHON 3a/1aui, U3y4EeHUs PEATbHOTO SIBJICHMUS,

OLIEHUBATh BEPOATHOCTb PEAJIbHBIX COOBITUI U ABJICHUN B HECIOXKHBIX CUTYALUAX
Texcmosvie 3a0auu

Pemare HecoXKHbBIE CIOKETHBIE 3a]1a4l Pa3HbIX TUIIOB HA BCE apupMETHUYECKUE ACHCTBUS;
CTPOMUTH MOJEb YCIOBHA 3a7a4yM (B BHJE TAOJMIbI, CXEMbl, PUCYHKA WM ypaBHEHUs), B
KOTOpPOM JaHbl 3HA4YEHUs ABYX M3 TPEX B3aUMOCBA3aHHBIX BEIMYMH, C LEJIbIO MOHMCKA
peleHus 3a1a4u;

OCYILIECTBIIATh CHOCOO MOMCKA pELIeHMs 3aJayd, B KOTOPOM PpAacCCyXIEHHE CTPOUTCS OT
yCJIO0BHS K TpeOOBAHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

COCTaBJISATH IUIAH PEIICHUS 3a/1a4H;

BBIJICJIATH ATAIlbl PELICHUS 3aJauu;

UHTEPIPETUPOBATh BBIYHUCIUTENIbHBIE pE3ylIbTaThl B 3ajjaye, MCCIEI0BAaTh IOJY4EHHOE
peleHue 3a/1auu;

3HATh Pa3IMuUe CKOPOCTeH 0ObEKTa B CTOSTUEH BOJE, IPOTHB TEUCHHUS U [0 TEUEHUIO PEKHU;
pelaTh 3a/1a4y Ha HaX0KJICHHE YacTH YUCIIa M YKMCia [0 €ro YacTH;

pelaTh 3aa4u pa3HbIX THMOB (Ha padoTy, HAa MOKYNKH, Ha JABM)KEHHUE), CBA3BIBAIOLINX TPH
BEJIMYUHBI, BBIACIATH 3TH BETMUUHBI M OTHOILIEHUS MEXly HUMH;

HaXxOJUTh IPOLEHT OT YHUCJIA, YUCJIO IO IPOLEHTY OT HEro, HaXOAWTh IPOLEHTHOE
CHM>)KEHHE WM ITPOLIEHTHOE MOBBIILIEHUE BEJINYMHBI;

pelIaTh HECIOXKHBIE JJOTMYECKUE 3aJa4d METOIOM PacCyXACHUH.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX IPEIMETOB!

BBIIBUTaTh TUIOTE3bl O BO3MOKHBIX MPEAETbHBIX 3HAUEHHUSIX MCKOMBIX B 33Jaue BEIMYUH
(enatp NPUKUIKY)

TI'eomempuueckue guzypul
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OnepupoBarh MOHATUSIMHU T€OMETPUICCKIX QUTYD;

M3BJICKaTh MH(POPMAIIMI0O O TEOMETPUYECKHX (PUTypax, MPEICTABICHHYI0 Ha 4YEpPTEkKax B
SIBHOM BUJIE;

MPUMEHSTh JJIS PEHIeHUs 3a7ad reoMeTpudeckue (hakThl, €CITU YCIOBHS MX MPHUMEHEHUS
3aJaHbl B SBHOU (opme;

pelIaTh 3a/1a4 Ha HaX0XKICHNE TeOMETPUICCKUX BEITMYHH MO0 00pa3iiaM WIH allTOPUTMAM.
B noBcenHeBHOM XU3HU U TIPU U3YYEHUU APYTHX MPEAMETOB:

WCIIOJIb30BaTh CBOMCTBA TCOMETPHUYSCKUX (UTYp I PEIICHUS TUIIOBBIX 3ajad,
BO3HUKAIONINX B CUTYAIUSAX MOBCEAHEBHOM JKM3HU, 3a]1a4 MPAKTHIECKOTO COJICP KaHUS
OmHoweHnus

OnepupoBaTh MOHIATHAMU: PABEHCTBO (GUTYp, paBHBIC (DUTYPHI, PABEHCTBO TPEYTrOJIHHUKOB,
MapauIeTbHOCTh TMPSAMBIX, TEPHEHAUKYIIPHOCTh TMPSAMBIX, YIJIBI MEXIYy MPSIMBIMU,
MePIEHIUKYIISIP, HAKIIOHHAS, TIPOESKIIUSL.

B noBceHeBHOM XU3HU U TIPU U3YYEHUU APYTHX MPEAMETOB:

WCIIOJIb30BaTh OTHOIICHUS YISl PEIICHUs MPOCTEHINNX 3a7a4, BO3HUKAIOIINX B PEAIbHOU
KUZHU

Hzmepenus u evluucnenus

BrImonHsATE U3MEpEeHHe TMH, PACCTOSIHHM, BEJIMUUH YIII0B, C TOMOIIBIO HHCTPYMEHTOB IS
W3MEPEHUH JIJIUH U YIJIOB;

MPUMEHSTH (POPMYJIBI TIEPUMETPA, TUIOMIAIN U 00bEMA, IO TTOBEPXHOCTH OTIACITHHBIX
MHOTOTPaHHUKOB TPY BBIYHCIICHUSIX, KOT/1a BCE TaHHBIE UMEIOTCS B YCIIOBUH;

npuMeHaTh Teopemy [ludaropa, 0a30Bble TPUTOHOMETPHUYECKHE COOTHOIIEHHUS IS
BBIUHCIICHUS JUTMH, PACCTOSTHUM, IUTOMIAACH B MPOCTEHIINX CIydasX.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB:

BBIYHCIISATH PACCTOSHUSL HA MECTHOCTH B CTAHJAPTHBIX CUTYallUsX, IUIONIAN B MPOCTEHIITNX
ClIydasix, MPUMEHATH (QOPMYJIbl B MPOCTEUIITNX CUTYaAI[USAX B IIOBCETHEBHOM KU3HU
TI'eomempuueckue nocmpoenus

N3obpaxaTs THMOBBIE TUIOCKKE (PUTYpPHI U (GUTYPHI B MPOCTPAHCTBE OT PYKU U C MOMOIIBIO
WHCTPYMEHTOB.

B noBceHeBHOM KU3HU U MPH U3YYEHUH IPYTHX MPEIMETOB:

BBITIOJIHATH IPOCTEHIIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMbIE B pealbHON KU3HU
TI'eomempuueckue npeobpazosanus

Crpouts urypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHLHO OCH U TOYKH.

B noBceqHeBHOM KU3HU U IPH U3YYEHUH APYTUX MPEAMETOB:

pacrno3HaBaTh JBIKEHUE 0OBbEKTOB B OKPYKAIOIIEM MHUPE;

pacrno3HaBaTh CHMMETPHYHbIE (PUTYPBI B OKPYXKAIOIIEM MHUpE

Bexmopuwl u koopounamul Ha niockocmu

OnepupoBaTh MOHATHUAMU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha YHUCIO,
KOOPJIMHATHI Ha TIOCKOCTH;

OTpeNeNaTh MPUOIMKEHHO KOOPAMHATHI TOUKH MO €€ M300paKeHHI0 Ha KOOPAWHATHOU
MJIOCKOCTH.

B noBcenHeBHOM XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:

WCIIOJb30BAaTh BEKTOPBI JJIA PELIEHHS NPOCTEHIIMX 3a7ad Ha OMNpEeIeJeHUE CKOPOCTH
OTHOCHUTEIILHOTO JBUKEHUS

Hcmopusa mamemamuku

OnuceiBaTh OTAENBbHBIE BBIJAIONIMECS PE3YJAbTAThl, IOJYYEHHbIE B XOJ€ pa3BUTHS
MaTeMaTUKU KaK HAyKH;

3HaTh MPUMEPHl MATEMAaTHYECKUX OTKPBITUH U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOW WU
BCEMUPHOU UCTOPUEH;

MMOHMMATh POJIb MAaTEMATUKHU B pa3BuTun Poccun

Memoowvr mamemamuxu
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— BpiOupare mnoaxonmsdmuii U3y4EHHBI METOX JUIsl  pEIIeHUsT HM3YyYCHHBIX THUIIOB

MaT€MaTUYCCKUX 3aJa4,

— IlpuBoauTh  mpHUMEpbl  MAaTEeMaTHYECKUX  3aKOHOMEPHOCTEM B OKpYXKarouen

JIEMCTBUTEILHOCTH U TPOU3BEACHUSAX UCKYCCTBA.
VY4eHUK MOJydyuT BO3MOXKHOCTh HAYYUTHCSA B 7-9 Kiaccax ajisi 00eCieYeHHs] BOZMOXKHOCTH

YCHENTHOTO MPO0JIKEHUS 00pa30BaHUs:

Dnemenmvl meopuu MHONICECME U MAMEMAMUYECKOU TOSUKU

OnepupoBaTh NOHATUSAMU: OIPEAEICHUE, TEOPEMA, aKCUOMA, MHOKECTBO, XapaKTEepUCTUKU
MHOJKECTBa, DJIEMEHT MHOXECTBA, IIyCTOe, KOHEYHOE M OECKOHEYHOE MHOXKECTBO,
[IOJAMHOKECTBO, IIPUHAJIEKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOYKECTB;

n300pakaTh MHOKECTBA M OTHOIIIEHHE MHOXECTB C TIOMOIIBIO KPYroB Diijiepa;

OTPENENATh MNPUHAJIEKHOCTh DIIEMEHTAa MHOXKECTBY, OOBEIUHEHHI0 M IEPECEUCHUIO
MHO>KECTB;

3a/1aBaTh MHOKECTBO C MMOMOIUIbIO IEPEYNCIICHNUS JIEMEHTOB, CIOBECHOTO OMHCAHNUS;
ONEepUpPOBaTh MOHATHUSAMH: BbBICKA3bIBAHUE, HCTUHHOCTb M JIOXKHOCTh BBICKA3bIBaHUS,
OTpULIAaHUE BBICKA3bIBAHUM, ONEpallMM HaJ BbICKa3blBaHUSMU: W, WIH, HE, YCJIOBHbBIE
BBICKa3bIBAHUS (MMIUIMKALIUN);

CTPOUTH BBICKAa3bIBaHUsI, OTPULIAHUS BbICKa3bIBAaHUM.

B noBceaHeBHOM KU3HU U MPU U3YYEHUH IPYTUX MPEIMETOB!

CTPOUTH IETIOYKH YMO3AKIIOUEHUI Ha OCHOBE UCIIOJIB30BaHUS IPABUII JIOTHUKH;
HCII0JIb30BAaTh MHOKECTBA, OTEpaIli C MHOYKECTBaMHU, UX rpaduueckoe mpeacTaBieHue Ais
OTIMCAHHUs PeasIbHBIX MPOIECCOB U SBJICHUM

Yucna

OnepupoBaTh MOHATUAMU: MHOYKECTBO HATYpalbHBIX YHMCEJ, MHOXKECTBO LEJIBIX YHCEI,
MHOJKECTBO pAI[MOHAIBHBIX 4YHCEJ, HUPPALMOHAIBHOE YHUCIO, KBAJApPATHBI KOPEHB,
MHOJKECTBO JICHCTBUTENIBHBIX UHUCEN, T'€OMETpPUYECKas MHTEpIpeTalusl HaTypaJlbHBIX,
LEJIBIX, PAL[MOHAJIBHBIX, IEHCTBUTEIILHBIX YHCET,

MIOHUMATh U OOBSICHATH CMBICII O3ULIMOHHOM 3alIMCH HATYpaJIbHOI'O YNCIIA;

BBITMIOJIHATh BBIYMCICHHUS, B TOM YHCIE€ C HCIHOJb30BAHUEM IPHUEMOB PALMOHAIBHBIX
BBIYHCIICHHUH;

BBITOJIHATE OKPYIJIEHUE PallMOHAIbHBIX YMCEN C 33JaHHOM TOUYHOCTBIO;

CpaBHUBATh pallMOHAJIbHBIE M HPPALIOHAJIbHBIE YUCIIA;

IPEJCTABIATh PAllMOHAIILHOE YHCIIO B BUJIE IECITUYHON ApOOH

YIOPSI0YUBaTh YKCIIa, 3alIMCaHHbIE B BUI€ OOBIKHOBEHHOH U JIECATUYHOM qpodu;

Haxoauth HO/] m HOK uncen u ncnosip30Bath UX MpH pELICHUN 3aau.

B noBceHEBHOM KU3HU U IIPU U3YYEHUHU APYIHX IPEAMETOB:

IPUMEHAThH MpaBWa MPUOIMKEHHBIX BBIYMCICHUN NPU PEIIEHUU NPAKTHUYECKUX 3ajJad U
peLleHNH 3aa4 APYruX y4eOHbIX IPEIMETOB;

BBITOJIHATh CPAaBHEHHUE PE3YJIbTATOB BBIUMCIICHUM IPU PELICHUN IPAKTUYECKUX 33/]a4, B TOM
qucie NPUOIMKEHHbBIX BBIYUCIICHHIH;

COCTAaBIIATh U OLIEHUBATh YHCJIOBBIEC BEIPDAKEHUS IIPU PEILIEHUH MTPAKTUYECKUX 3a7ad U 3a7a4
U3 Jpyrux y4eOHbIX IPEIMETOB;

3alMChIBaTh M OKPYIJIATh YNCJIOBBIE 3HAUYEHUS PEAIbHBIX BEIMYHMH C HCIOJIB30BAHNEM
Pa3HBIX CUCTEM U3MEPEHUS

Toorcoecmsenuvie npeodbpazoeanus

OnepupoBaTh MNOHATHSMHM CTENEHM C HATypaJIbHBIM IIOKA3aTElEM, CTENEHH C LEIbIM
OTPULATENIBHBIM IT0KA3aTENEM;

BBITNIOJIHATE NPeoOpa3oBaHMs IIENbIX BBIPAKEHUI: NeWCTBUS ¢ OJHOWICHAMHU (CIOXKEHUE,
BBIUMTAHUE, YMHOXXEHHE), JEHUCTBUA C MHOTOWIEHAMH (CIOKEHUE, BBIUMTAHUE,
YMHOJKEHHUE);
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BBITIOJTHAT PA3JIOKEHHE MHOTOWICHOB HAa MHOKUTENM OJHUM U3 CHOCOOOB: BHIHECCHHE 32
CKOOKY, TpYIIIUPOBKA, UCTIOIb30BaHUE (DOPMYIT COKPALICHHOTO YMHOXCHHUS;

BBIJCIIATD KBAJpaT CyMMbI U Pa3HOCTH OJHOWICHOB;

pacKiagpIBaTh HA MHOKUTENINA KBAJAPATHBIN TPEXWICH;

BBIIIOJIHATh ~ NPEOOpa3oBaHMsI  BBIPOKEHWH, coAepKallluX CTENeHH C  LEJIbIMU
OTpULATENIbHBIMHM TI0Ka3aTeIsiIMU, IE€PEXOJUTh OT 3alUCU B BUJE CTENEHU C LENbIM
OTpULATENbHBIM [T0Ka3aTeNIeM K 3allUCH B BUE JpooH;

BBINIOJIHATE Ipeo0pa3oBaHMsl APOOHO-PALMOHAIBHBIX BBIPAKEHUM: COKpallleHue Jpooei,
IpUBEACHNUE anredpandeckux JIpoleil K oO0lieMy 3HaMEHATEN0, CIOXKEHUE, YMHOXKEHHE,
JeNieHne anreOpandeckux apoOei, Bo3BeAeHNEe anredpandeckor ApoOHu B HATYpaJbHYIO H
LEJIYI0 OTPULIATENbHYIO CTEIICHb;

BBITIOJIHATH IPE0OpPa30BaHUs BBIPAXKEHNUN, COJIEPKAIINX KBAIPATHBIE KOPHU;

BBIJICNSATh KBaJApaT CYMMBbl MJIM pPa3HOCTU [JBYWIEHA B BBIPAXKEHHSX, COJAEPIKAIINX
KBa/IpaTHbIE KOPHH;

BBITNIOJIHATH IPE0OpPa30BaHUs BBIPAXKEHUN, COAEPKAIIMX MOTYJIb.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX IPEIMETOB!

BBITIOJIHATH IPe0Opa30BaHus U JIEHCTBUS C YUCIIAMU, 3alIMCAaHHBIMU B CTaHAaPTHOM BUJIE;
BBITIOJIHATE MpeoOpazoBaHus adreOpandeckuX BBIPAKEHUN NP pelIeHWH 3aiad JIpYyTrux
y4eOHBIX MPEIMETOB

Ypasnenus u nepasencmea

OnepupoBaTh TMOHSATUSMHU: ypaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHHUsS, pEIICHUE
HEpaBEHCTBA, PAaBHOCHIIbHBIE YpaBHEHMsI, 00JIaCTh OMpe/eNieHUs] ypaBHEHUS (HEpaBeHCTBA,
CHCTEMBbl ypaBHEHUI WM HEPABEHCTB);

pelaTh JIMHEHHbIE YpaBHEHUS W YPaBHEHUS, CBOJUMBIC K JIMHEHHBIM C IOMOIIBIO
TOXJECTBEHHBIX ITPe0Opa30BaHUN;

pelaTh KBaJpaTHbIC YPABHEHUS M YPaBHEHUs, CBOJUMBIE K KBaJPAaTHbIM C IOMOLIbIO
TOKJECTBEHHBIX ITPE0OpPa30BaHNUM;

pemaTh IpoOHO-TMHENHbIE YPAaBHEHNUS;

peuiaTtb HpOCTCfII.HPIC HppaluOHAJIBHBIC YPaBHCHUSA BU A \/f (X) - a, \/f (X) - \/g (X) ;

pelaTs ypaBHEHUs BUJA x"=a ;

pelaTh ypaBHEHHsI CIOCOOOM pa3/i0KEeHUsl HA MHOXKHUTEIN U 3aMEHbI IEPEMEHHOM;
UCIOJb30BaTh METOJ HWHTEPBAIOB JUISl pEIIEHHs LEeNbIX MU JPOOHO-PALMOHAIBHBIX
HEPABCHCTB;

pelaTh JTMHEWHbBIE YPAaBHEHUs U HEPABEHCTBA C TapaMeTPaMHU;

pelIaTh HECIO0XKHbIE KBaIPaTHBIE YPABHEHHUS C IapAMETPOM;

pelIaTh HECI0KHbIE CUCTEMBI JINHEHHBIX YPABHEHUN € IapaMeTpamy;

pelIaTh HECIO0KHbIC YPABHEHMS B LIEJIBIX YHCTIAX.

B nosceqHeBHOM KU3HU U NIPU U3YYEHUH IPYIUX NIPEAMETOB:

COCTAaBJIATh U PEIIATh JUHEWHBIE U KBaJPaTHbIC yPAaBHEHUS, YPABHEHMSI, K HUM CBOJALINECS,
CHCTEMBl JIMHEHHBIX YypaBHEHUH, HEPABEHCTB MpPH pELIeHUM 3ajad JAPYTUX Y4eOHBIX
MIPEAMETOB;

BBITOJIHATE OLICHKY ITPaBI0OTNOA00Us pe3yabTaToOB, MOJYy4aeMbIX P PELICHUU JTUHEHHBIX U
KBaJPAaTHBIX YPABHEHUU U CUCTEM JIMHEWHBIX YPABHEHUM U HEPABEHCTB IIPU PELICHUN 3a/1a4
JPYruX y4eOHBIX MPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA UJIM UX CUCTEMBI, JUIS COCTaBJICHUS
MaTeMaTU4EeCKOM MOJIENN 3aJaHHOM peabHOM CUTyalluy WU IIPUKIIAJHOMN 3a/1a4H;

YMETb HHTEPIPETUPOBATH IIOJNYYEHHBIH IIPpU PEIICHUM YPaBHEHHs, HEPABEHCTBA WIIU
CUCTEMBI PE3yIbTaT B KOHTEKCTE 3aJaHHOM peaabHOM CUTyalluy WU IIPUKIIAJIHON 3a1a41
DyHxyuu
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OnepupoBaTh MOHATUSAMHU: (PYHKIMOHAIBHAS 3aBHCUMOCTh, (PYHKIHS, TpaduK (YHKIUH,
crocoObl 3amaHus (YHKIHUWA, apryMEHT W 3HaYeHHe (QYHKIUHU, 00JacTh OMpPENEICHUS WU
MHOKECTBO 3HAueHUH (YHKIMHM, HYIH (QYHKIUH, TPOMEKYTKA 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (PYHKIINH;

CTpOHTH TpadUKH JHUHEHHOH, KBagpaTHUHOW (DYHKIHA, 0OpaTHOW MPOMOPIUOHAIBHOCTH,

y=a+ _ . _3 —
Ha HpI/IMepe KBaIIpaTPILIHOﬁ q)yHKHI/II/I, HUCIIOJIb30BaTh Hp606pa30BaHI/I$I Fpa(bI/IKa q)yHKHI/II/I

y=f(X) st moctpoenus rpaguxoB HyHKIUI y=af (kx+b)+c ;

COCTaBJISATh YPaBHEHUS MPSAMOW IO 33aJaHHBIM YCJIOBHUSAM: IPOXOJALICH uepe3 JABE TOUKHU C
3aIaHHBIMM KOOpAMHATaMM, NPOXOIALIEH Yepe3 JaHHYI0 TOYKY M NapajuleIbHOW JTaHHOU
MIPSIMOM;

uccienoBaTh QYHKIHUIO 10 e€ rpaduky;

HaXOJUThb MHOXKECTBO 3HAUEHUM, HYJIH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTHU
KBaJIpaTUYHOMN (YHKIINU;

ONepUpOBaTh  MOHATHSAMH:  MOCIEAOBAaTENbHOCTh,  apu(MeTHyecKass  Mporpeccus,
reoMeTpHryuecKas Mporpeccus;

pelaTh 3a/1a4i Ha apuPMETUUECKYIO U T€OMETPUUECKYIO ITPOTPECCHUIO.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB!

WUTIOCTPUPOBATh € TMOMOIIbIO TpaduKa pealbHYH0 3aBHCHUMOCTh WM MpOIecCc M0 HX
XapaKTepUCTUKAM;

UCIOJb30BaTh CBOICTBA U rpadUK KBaApaTUUYHOW (PYHKIMM NPU pelIeHUH 3a7ad U3 APYrux
y4eOHBIX MPEMETOB

Texcmoegvle 3a0auu

Pemarte mpocTele M COXKHBIE 3aJa4d Pa3HBIX THIIOB, a TAaKXKE 3a7add IMOBBIIIECHHOU
TPYAHOCTH;

HCIIOJIb30BATh pa3Hble KPATKHE 3allMCH KaK MOJEIM TEKCTOB CJIOKHBIX 3afad s
IIOCTPOCHHMSI IOMCKOBOM CXEMBI U PELICHUS 3a/1a4;

pasnuyaTh MOJENb TEKCTa U MOJENb PEUICHUS 3aJa4yd, KOHCTPYHPOBaThb K OJHOW MOJENH
pELIEeHNs HECTI0KHON 3aJaul pa3Hble MOJAEIN TEKCTa 3a/1a4H;

3HaTh M NPUMEHATH 00a crocoba MoucKa peleHus 3a1ad (0T TpeOoBaHUs K YCIOBUIO U OT
YCIIOBHS K TPEOOBAHMIO);

MO/IEIMPOBATh PACCYKICHUS IIPU MOUCKE PELICHUS 3a/]ay C IOMOILBIO I'pad-CXeMBbI;
BBIJCIIATD ATAIbl PEUICHUS 3a/1a4 U COAEPIKAHUE KaXA0I0 ITala;

yMeTh BBIOMpaTh ONTHUMAaJbHBIA METOJ pPELIeHHs 3a7ayd M OCO3HaBaTh BBIOOpD METOJa,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbIC PEIICHUS 3a1a4H, ECJIM BO3MOXKHO;
aHAJIM3MPOBATh 3aTPYIHEHUS IIPU PEILICHUN 3a]ay4;

BBITNIOJIHATE Pa3IMyHble MPeoOpa3oBaHus MPEATIOKEHHOHN 3a/1auu, KOHCTPYHPOBATh HOBBIE
3aJjau U3 JaHHOM, B TOM 4HcJie 0OpaTHBIE;

MHTEPIPETUPOBATh BBIYUCIUTENIBHBIE PE3YJIbTAaThl B 3a7adye, HCCIENOBaTh IOJYYEHHOE
pELIECHNE 3a/1a4H;

aHAJIM3UPOBAaTh BCEBO3MOXKHBIE CHUTYAIlMM B3aUMHOIO PAcIOJIOKEHHs JBYX OOBEKTOB U
U3MEHEHHE MX XapaKTepUCTHUK IPU COBMECTHOM JIBUKEHHMHU (CKOPOCTh, BPEMsl, paCCTOSIHUE)
IIPU peIlIeHUH 33]au Ha JABWKEHHE JIBYX 0OBEKTOB KaK B OJTHOM, TaK M B IPOTUBOIIOJIOKHBIX
HaIlPaBJICHHUSX;

HCCIIEI0OBAaTh BCEBO3MOXHBIE CHUTyallUH IpU pEIIEHMHM 3a7ad Ha JBWKEHUE II0 pEKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

pemaTh pa3Ho0Opa3HbIe 33/1a41 «HA YacTH»,

pemaTh ¥ 0OOCHOBBIBaTh CBOE pEIICHHE 3ajay (BBLACIATh MAaTEMaTHYeCKyl0 OCHOBY) Ha
HAXO0’KJICHHE YaCTH YUCIIAa U YKCIIa [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA ApOOH;
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OCO3HABaThb M OOBSACHATH HWIACHTUYHOCTh 33Ja4 PA3HBIX THUIIOB, CBS3BIBAIOIIUX TPU
BEeNUYMHBI (Ha paboTy, Ha MOKYIKH, HA ABM)KCHHE). BBIICIATH ITH BEJIMUYUHBI M OTHOIICHUS
MEXIy HUMH, TIPUMEHSATh UX MPH PEIICHUH 33/1a4, KOHCTPYHUPOBATH COOCTBEHHBIC 3a]ad
yKa3aHHBIX THIIOB;

BJIAJIETh OCHOBHBIMH METOJaMU PEIICHUS 33/1a4 HAa CMECH, CIUIaBbI, KOHIICHTPALINH;

pemaTh 3agaydl Ha TPOLEHTH, B TOM YHCJE, CJIOXHBIE IPOIEHTHl ¢ OOOCHOBAaHHEM,
KCIIOJIb3Ys Pa3HbIE CIIOCOOBI;

pemaTh JIOTUYECKHE 3aJaud pasHbIMU croco0amu, B TOM YHCIE, C JABYMs OJOKaMH H C
Tpemsi OJI0KaMH TAHHBIX C IIOMOIIBIO TaOJIHII;

pemaTh 3aJadd M0 KOMOMHATOPUKE W TEOPUHM BEPOSITHOCTEH Ha OCHOBE HCIIOJIB30BaHUS
M3YYCHHBIX METOJIOB U 00OCHOBBIBATH PEIICHHUE;

peraTh HECIOKHBIE 3a]auH 110 MATEMaTHYECKOW CTaTUCTUKE;

OBJIAJICTh OCHOBHBIMH METOJIAaMU PEHICHUS CIOKETHBIX 3a1ad: apuMETHUICCKHA,
anreOpanveckuii, epedop BapUaHTOB, TEOMETPHUSCKUN, TpaduUecKuid, MPUMEHITh UX B
HOBBIX TI0 CPABHCHHIO C U3YUYCHHBIMH CHTYAIIHSX.

B moBceHEBHOM KU3HU H NPH H3YICHUH JIPYTHX PEIMETOB:

BBIJICISATh TIPY pEIISHUH 3aJad XapaKTEPUCTHKH pPacCMAaTpPHBAEMOW B 3ajade CHUTYallWH,
OTJIMYHBIE OT pPEATbHBIX (T€, OT KOTOPHIX aOCTParupoBaJUCh), KOHCTPYUPOBATh HOBBHIE
CUTYyaIlldd C YYETOM OTHX XapaKTePUCTHK, B YACTHOCTH, IPH pEIICHUH 33Ja4 Ha
KOHIICHTPAIINHY, YIUTHIBAThH TUIOTHOCTh BEIIECTBA,

pemaTrh W KOHCTPYHpPOBATh 3a/ladd Ha OCHOBE PACCMOTPEHHS peajbHBIX CHUTYalud, B
KOTOPBIX HE TPEOYETCSI TOYHBIN BEIYMCITHTEILHBIA PE3yiIbTaT;

pemaTh 3a/1a4y Ha ABM)KEHUE IO PeKe, paccMaTpuBas pa3Hble CUCTEMbI OTCUETA
Cmamucmuxa u meopus 6eposimHocmet

OnepupoBaTh MNOHATUSMU: CTOJOYATHIE U KPYroBbIE JUArpaMMbl, TaOIHIBI JaHHBIX,
cpenHee apudMeTHUECKOe, MeauaHa, HAuOOJbINEe W HAUMEHBIIEE 3HAYCHHS BBIOODKH,
pa3Max BBIOOPKH, JUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHHE, CIy4yaiiHas H3MEHUHNBOCTh;
M3BJIEKaTh MH(POpPMAIHIO, MPEJACTABICHHYIO B TAOJINIIaX, HA AUarpamMMmax, rpadukax;
COCTaBIIAThH TaOJIMIIbI, CTPOUTH JUArpamMMbl U rpadrKu Ha OCHOBE JIAHHBIX;

OTepUpPOBaTh MOHATUAMU: (DaKTOpHANl 4YMCIa, MEPECTAHOBKU U COYETAHHS, TPEYTrOJIbHHUK
ITackans;

MIPUMEHSTH MPABUIIO IPOU3BEICHUS MPU PELICHUN KOMOMHATOPHBIX 3a/1a4;

ONEepUPOBaTh MOHATUSIMM:  CIy4allHBIH  OMBIT, CIy4alHBI BBIOOpP, HCHBITAHHE,
JJIEMEHTapHOE CilydailHOe cOoObITHE (MCXOJ), KJIACCHYECKOE OIpEIesIeHne BEpPOATHOCTU
CIIy4aifHOTO COOBITHS, OTIEPAIIH HAJ| CTy4alfHBIMHU COOBITHSIMU;

MIPEICTaBIATh HHPOPMAIUIO C IIOMOIIBIO KpyroB Diiepa;

peumarh 3aJa4d Ha BBIYHUCICHHE BEPOSITHOCTH C IMOJCYETOM KOJMYECTBAa BapHUAHTOB C
MTOMOIIBI0 KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTUX TPEIMETOB:

W3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OPMAIIHMIO, MPEICTABICHHYIO B
TabnmuIax, Ha JauarpaMmax, rpadukax, OTPaXKAIOU[yI0 CBOMCTBA M XapaKTePUCTUKU
pEabHBIX MTPOLIECCOB U SBJICHUM;

OTIPEIeNIATh CTAaTUCTUYECKHE XapaKTEPUCTHKH BBIOOPOK IO TabiuiaM, AuarpaMmam,
rpadukam, BBITIOJNHATH CPABHEHHE B 3aBUCUMOCTH OT LIETTU PEIIeHHs 3a/1a4H;

OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SBICHHIA.

T'eomempuuecxue guzypol

OnepupoBaTh MOHSATUSMU T€OMETPUUIECKUX (DUTYD;

W3BJIEKAaTh, HMHTEPIPETHUPOBATH U NPeoOpa3oBbIBATh HHPOPMAIMIO O TEOMETPHUYESCKHUX
¢durypax, IpeJCTaBICHHYIO Ha YepTexax;

MIPUMEHSITh TeOMETpUUYeCKUue (PaKThI IS pEleHus 3aad, B TOM YHKCIIe, MPEANOIaralonux
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HECKOJIbKO LIaroB peLIEHUS;

(dbopMynUpoBaTh B MPOCTEHIINX CIydasx CBOMCTBA U PU3HAKU QHUTYD;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS

BIQJETh  CTaHJApTHOW  Kiaccudukanmeil  TIOCKUX  (uryp  (TpeyroJbHUKOB U
YeThIPEXYTOJIbHUKOB).

B noBcetHEBHOM JKM3HU U TTPU U3YYCHHUU APYTHX HMPEAMETOB:

WCIIOJb30BAaTh CBOMCTBA TEOMETPUYECKHX (UTYp M pemeHus 3aaad MPaKTUIeCKOTo
XapakTepa U 3a/1a4 U3 CMEKHbIX JUCLMILIUH

Omnowenus

OmnepupoBaTh NOHATUSIME: PAaBEHCTBO (UTYp, paBHBIE (PHUTYPHI, PABEHCTBO TPEYrOJIHHHUKOB,
MapajyieIbHOCTh  MPSIMBIX, TEPHEHIUKYISIPHOCT TPSIMBIX, YIIBI  MEXAY MPSIMBIMH,
MEPIEeHIUKYIIAp, HAKJIOHHAsA, MPOEKIUs, nojgodue ¢uryp, nogoOHble QUIyphl, MOJOOHBIE
TPEYrOJIbHUKH;

npuMeHsaTh Teopemy daneca u TeopeMy O HMPONOPLUUOHAIBHBIX OTpPE3KaxX MpPU peHIeHUU
3azay;

XapaKTepU30BaTh B3aMMHOE PACIOJIOKEHUE MPSMOM U OKPYKHOCTH, IBYX OKPYKHOCTEII.

B moBceHEeBHOM JKU3HU | TIPH U3YYSHHUH JPYTUX MPEIMETOB:

MCI0JIb30BaTh OTHOIICHHUS Ul PEIIeHUs 3a]1a4, BOSHUKAIOLIUX B PEAIbHOM JKU3HU
Hzmepenus u evluucnenus

OTIEpUPOBATh MPEJCTABICHUAMHU O JUIMHE, MJIOUIaau, 00bEMe Kak BelmnduHaMmu. [IpuMensaTs
teopeMy Iludaropa, popMynsl miomanu, o6bEMa Npu pelIeHMH MHOTOLIArOBBIX 3a/1ad, B
KOTOPBIX HE BCE JIaHHBIE MPEACTABIIEHBI SIBHO, a TPEOYIOT BBIUHUCIICHHI, onlepupoBarth Ooee
HIMPOKUM KOJINYECTBOM (DOpMYIN JUIMHBI, IUIOLIAaM, 00bEMA, BBIUUCIATh XapaKTEPUCTHKH
KoMOMHAMK Guryp (OKpPY>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHCIISITH PACCTOSTHUS MEXKITY
¢burypamu, NpMMEHATb TPUTOHOMETpUYECKHE (OPMYIIbI ISl BBIYMCIEHUH B 00JIee CIIOKHBIX
cllyyasiX, IPOBOJUTH BBIUMCIIEHHUS] HA OCHOBE PABHOBEINKOCTH U PABHOCOCTABIEHHOCTH;
IIPOBOJIUTH NPOCTHIE BBIYMCICHHS HA 0OBEMHBIX Teax;

(dopMynupoBaTh 3aJa4d Ha BBbIYMCIEHHE JJIMH, IUIomanedl nu oObEéMOB M pemarbh ux. B
COJIepKaHUU €CTh elé U TeopeMa CUHYCOB U KOocHMHYcOB. JInubo Tam yOpats . 1100 31€ch
100aBUTH

B noBceHEBHOM KU3HU U IIPU U3YYEHUHU APYIHX IPEAMETOB:

IIPOBOJIUTH BBIYHUCIICHUS HA MECTHOCTH;

IIPUMEHATH (POPMYIIBI IIPU BBIYMCICHUAX B CMEXHBIX YU€OHBIX IpeAMETaX, B OKpyXKarolen
NeWCTBUTEIILHOCTH

I'eomempuueckue nocmpoenusi

N306paxkaTs reomMerpudeckue GUrypbl o TEKCTOBOMY M CUMBOJIbHOMY OIIMCaHMIO;
cBOOOJTHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CIIydasx,

BBITMIOJIHATE TOCTPOEHHSI TPEYroJbHUKOB, IMPUMEHATh OTHENbHbIE METOJbl HOCTPOCHUM
LUPKYJIEM U JIMHEHKON U IPOBOAUTH NMPOCTEHIIINE NCCIIE0BAHUS YUCIIa PEIIECHU];
n300pakaTh THUIIOBBIE IJIOCKHE (GUIypbl U OObEMHBIE Teja C IMOMOILBIO HPOCTEHIINX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceHEeBHOM KU3HU U ITPU U3YUEHUHU APYIHX MPEAMETOB:

BBITOJIHATh MPOCTEHIIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH;
OLIEHUBATh pa3Mephl peabHbIX 00BEKTOB OKPYXKAIOIIEro MUpa

IIpeobpazosanus

OnepupoBaTh TNOHSATHEM JABWXKEHHMS M MpeoOpa3oBaHus Moa00us, BIaleTh NpUEMaMU
MOCTPOEHHsI GUTYP C UCTIOIB30BAHUEM JBMKEHUI U peoOpa3oBaHuil MOA00Ms, TPUMEHATh
MOJIy4eHHbIE 3HAHUS U OMBIT HOCTPOCHUN B CMEXHBIX MPEIMETAX M B pEabHBIX CUTYaIUSIX
OKPY’KaIOILEro MUPa;

CTpOUTh (QUrypy, MOJOOHYIO JAaHHOM, TOJB30BaThCS CBOWCTBAMHU MOJOOMS  UIs
000CHOBaHMSI CBOMCTB GUTYD;
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IIPUMEHATh CBOWCTBA ABWKEHUH I NIPOBEICHMS INPOCTEHUIIMX OOOCHOBAHUN CBOMCTB
¢buryp.

B noBcenHEeBHOM )XU3HU U IIPU U3YYECHUU APYTUX NPEAMETOB:

MIPUMEHSTH CBOMCTBA JBIKEHUH M PUMEHSTH TIOJJO0UE JIJISl TIOCTPOSHUI U BEIYHCIICHUIA
Bexmopul u koopounamul na niockocmu

OnepupoBaTh NOHATUSIMHU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YUCJIO, YroJI MEXKJIy BEKTOPaMHM, CKJSIPHOE IPOU3BEIACHUE BEKTOPOB, KOOpPAMHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;

BBINIOJIHATh JEMCTBUS HaJ BEKTOpaMHU (CJIOXEHHE, BBIYMTAHHE, YMHOKEHHE Ha YHUCIIO),
BBIUUCIIATh CKAJSIPHOE NPOU3BEACHUE, ONPENEIATh B NPOCTEMIINX CIydasX YroJl MEXIY
BEKTOPAMH, BBINOJHATE PA3I0KEHUE BEKTOpPA HA COCTABJIAIOLINE, IPUMEHSATDH I1OJIyYCHHBIE
3HaHMS B (PU3MKE, MOJB30BaThCA (POPMYIION BBIYMCICHUS PACCTOSHUS MEXIY TOUKAMHU IO
M3BECTHBIM KOOPAMHATAM, HCIOJIb30BaTh YpaBHEHUS QUIyp AJIs peLIeHUs 3ajay;
IIPUMEHATh BEKTOPBI U KOOPAMHATHI JUIsl PEICHHUs T€OMETPUYECKUX 3a7a4 HAa BBIYHUCIICHUE
JUIVH, YTJIOB.

B noBcenHEeBHOM )XU3HU U IIPA U3YYEHUU APYTUX MPEAMETOB:

WCII0JIb30BaTh MOHATHUS BEKTOPOB U KOOPJAMHAT JUIA PelIeHus 3a1ad o (usuke, reorpapuu
U ApYruM y4eOHBIM IpeaMeTam

Hcmopus mamemamuxu

XapakTepu3oBaTh BKJIAJ BBLIAIOIIMXCS MAaT€MATHKOB B Pa3BUTHE MAaTEMAaTUKU W HMHBIX
Hay4yHBIX oOnacTe;

ITIOHMMATh POJIb MAaTEMATHUKH B pazBuTnu Poccnn

Memoovr mamemamuxu

Hcnonb3ys n3ydeHHBIE METOABI, IPOBOIUTH T0KA3aTENbCTBO, BBIIIOIHATE ONIPOBEPKEHHUE;
Br10upate n3ydeHHbIe METO/Ibl M X KOMOMHALIMY JUIs PELICHHUsI MAaTEMAaTUYECKUX 3aa4;
HCIIOJIb30BATh MAaTEMAaTHYECKUE 3HAHUS ULl OIMCAHUA 3aKOHOMEPHOCTEM B OKpY)KarOIIEH
JNEUCTBUTEIBHOCTH U IIPOM3BEICHUAX NCKYCCTBA;

IPUMEHATh IPOCTEHINNE IPOTrpaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU MAaTEMAaTUYECKUX 3a1au.
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Paspnen 2. Conepskanue nporpamMmmbl

Auredpa
Yuciaa
PanuonanbHble YucIa
MHoxecTBO pauuoHalbHBIX uHced. CpaBHEHME palMOHalIbHbIX uucen. JleiictBus c
panroHanbHBIMU unciamu. [IpencraBienne pauoHaIbHOTO YUCIIA AECATHYHON APOOBIO.
HppanuoHajibHble YHCIA
[lonatne uppannoHanbHOro 4ucia. Pacno3sHaBaHue uppanMOHANbHBIX uucen. [Ipumepst

JI0Ka3aTeNbCTB B anredpe. MppauroHanbHOCTh yuciia \/E . [Ipumenenue B reomerpuun. CpaBHEHHE
MppalMOHANIBHBIX YKcen. MHOKECTBO A€HCTBUTEIbHBIX YHCEIL.

ToxkaecTBeHHbIEe IpeoOpa3oBaHUS

YuciaoBble 1 0yKBeHHbIE BbIPAKEHUS

Boipaxkxenune c¢ mnepemMeHHOW. 3HaueHHe BblpakeHUs. IlojcTaHOBKa BBIpAXKEHUH BMECTO
MIEPEMEHHBIX.

Iebie BbIpaKeHU s

Crenenp c HaTypalbHBIM IOKa3zarerneM U e€ cBoicTBa. IIpeoOpazoBanHusi BbIpaKeHUH,
COJIEpKAIIUX CTEIEHH C HaTypalbHbIM MOKA3aTEIIEM.

OnnouneHn, MHorousneH. JIeHCTBUA C OJHOWIEHAMH W MHOTOWICHAMH (CIIOXKEHHE,
BBIYMTAHUE, YMHOXKeHHE). DOpMyNbl COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTb KBAJpaTOB, KBaJpaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOTOUYIEHa Ha MHOKUTENIN: BbIHECEHHE OOLIEro MHOXKHUTEINS 3a
CKOOKM, TpYNIHUPOBKa, IpUMEeHEeHHe (GopMyl COKpalléHHOro yMHOXeHus. KBaapaTHbIl TpExueH,
pa3iioKeHUe KBaJpaTHOTO TPEXWICHA HA MHOXKHUTEIH.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Crenenp c 1enbiM  TokaszateneM. [IpeoOpasoBaHue ApOOHO-JIMHEWHBIX BBIPAXKEHUM:
CIIOXEHHEe, YMHOXKEHHe, AeneHne. Anredpandeckas 1poOb. JlomycTuMble 3HaUeHHS IEPEMEHHBIX B
IpOOHO-pallMOHANBHBIX  BhIpakeHHsIX. CokpamieHue anreOpamdeckux apooOei. I[lpuBenenue
anreOpandeckux ApoOe k oOmemMy 3HaMmeHaremo. JIeWcTBus ¢ aireOpandecKuMH ApoOsMHu:
CJIO’KE€HUE, BBIYUTAHUE, YMHOKEHUE, JIeJICHUE, BO3BEICHUE B CTEIICHb.

[IpeoOpa3oBanue BbIpaKEHUH, CoAepKALIUX 3HAK MOJTYJIS.

KBagpaTrHble KOpHHI

ApubmMeTnuecknii KBaJapaTHBIA KopeHb. [IpeoOpa3oBaHue BBIPAKEHUN, COJEPIKAIIUX
KBaJpaTHbIE KOPHU: YMHOKEHHE, JEJICHNE, BBIHECEHHE MHOKUTENS U3-10]] 3HAKa KOPHS, BHECEHUE
MHOYUTENS O] 3HAK KOPHSL.

YpaBHeHHS M HepaBeHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PAaBEHCTBO € MEpeMEHHOM.

YpaBHenusn

[lonarue ypaBHeHUs M KOpHsS ypaBHeHMs. [IpencraBieHne o paBHOCHIIBHOCTH YPaBHEHMIA.
Ob6nacTh onpeaencHus ypaBHeHUs (00JIaCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOM ).

JIuHeliHOe ypaBHeHHE U €r0 KOPHH

Pemenue nmuueinnbix ypaBHeHU. JInHeliHOe ypaBHeHHE ¢ mapameTpoM. KonndectBo kopHen
JINHEMHOTO ypaBHEHMUs. Pellienne IMHENHbIX YPAaBHEHUN C ITAPAMETPOM.

KBanpaTHoe ypaBHeHHE M €ro0 KOPHH

KBagpartusie ypaBHeHus. HenonHble kBagpaTHble ypaBHEHUA. JIMCKPUMUHAHT KBaIPATHOTO
ypaBHeHusa. dopmyna kopHeil kBajapaTtHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
Teopeme Buera. PemieHune KBaapaTHBIX ypaBHEHUI: HCIOJIb30BaHHE (HOPMYIBI A HAXOXKJICHHS
KOpHEH, rpaduyeckuii MeToJ pelIeHHs, pPa3JIoKeHHEe Ha MHOXHUTEIH, MoJ00p KOpHEH ¢
HCII0JIb30BaHNEM TeopeMbl Buera. KoianuecTBo kopHElH KBaipaTHOTO ypaBHEHUS B 3aBUCUMOCTH OT
€ro JUCKpUMHUHAHTA. bBUKBaJpaTHbIE YypaBHEHHUs. YPaBHEHHUS, CBOJAUMBbIE K JMHEHHBIM U
KBaJpaTHbIM. KBajpaTHbie ypaBHEHHUSI C MApaMETPOM.

JlpoOHO-panMoOHa/JIbHbIC YPABHCHUS
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Pemenune npocreidmmx ApoOHO-IMHEHHBIX ypaBHeHUH. Pemenue npoOHO-panoOHaIbHBIX
YPaBHEHUH.

Mertoap!l pelieHds: ypaBHEHHNA: METOJbl PaBHOCHIBHBIX MPE0Opa3oBaHHM, METOJ| 3aMEHbI
nepeMeHHoH, rpadudeckuil Mmeto. Mcrnonb30Banue cBOMCTB (DyHKUUI NPU pEIIEHUN YPaBHEHHH.

[Ipocreiilime uppanrMoOHAIBHBIC YPABHEHUS BUJIA \/ f(x)=a, \/ f(x)= \/ g(x) -

VpaBHeHns BUa X' = a.YpaBHEHHS B IEIBIX UHCIAX.

Cucrembl ypaBHeHUH

YpaBHEHHE C 1ByMs IEPEMEHHBIMU. JINHEHHOE ypaBHEHHUE ¢ ABYyMsI IepeMeHHbIMU. [Ipsamas
Kak rpaduieckas HHTEpPIpEeTalrs JMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

[TonsaTHE cucTeMsl ypaBHEHHM. Penienne cucremMsl ypaBHEHUM.

MeTtobl pelieHusl CUCTEM JIMHEHHBIX ypaBHEHHUH € JBYyMs MEpEeMEHHBIMU: rpapuuecKuit
METOJI, METOJI CIIOKEHUS, METO/ ITOJACTAHOBKHU.

Cucrembl TUHEHHBIX YPABHEHH C TTapaMeTPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOICTBAa YHCIIOBBIX HEpPaBEHCTB. [IpoBepka crnpaBemMBOCTH
HEPaBEHCTB MPH 33JaHHbIX 3HAUECHUSAX [1€PEMEHHbIX.

HepasenctBo ¢ mepemennoii. Ctporue m HecTporue HepaBeHCTBA. OOJacTh ompenencHus
HepaBeHCTBa (00JaCTh TOMYCTUMbBIX 3HAUEHUN EPEMEHHOI).

Pemenne nuHEeHBIX HEPABEHCTB.

KBagparHoe HepaBeHCTBO M €ro pemeHus. PenieHue KBaJpaTHBIX HEPABEHCTB:
HCI0JIb30BaHNE CBOMCTB M rpaduka KBaJpaTUUHON (QYHKIIMH, METOJI HHTEPBAJIOB. 3alliCh PEIICHUS
KBaJpaTHOTO HEPABEHCTBA.

Pemenue nensix 1 [poOHO-pallMOHANIBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

CucreMbl HEPABEHCTB

CucteMbl HEpPaBEHCTB C OJHOM NEpPEeMEHHOW. PemieHne cucteM HEPABEHCTB C OJHOM
TIEPEMEHHON: IMHEWHBIX, KBaIpaTHBIX. M300paxkeHne perieHus CHCTEMbl HEPaBEHCTB Ha YHCIIOBOM
NPAMOi. 3aMUCh PEUICHUSI CUCTEMbI HEPABEHCTB.

DOyHKUMUU

IMousitue pyHKuHU

JlekapTOBbl ~ KOOpJMHATBI  Ha  IUIOCKOCTU. (DOpMHpOBaHME  NPEICTABICHUA O
METanpeIMETHOM TMOHATHH «KoopAuHATh». CrocoObl 3amaHust GYHKIMA: aHATUTHYECKUH,
rpadudeckuid, Tabmuunbii. ['paduk dyaxkuun. [lpumepsr (QyHKIMHA, MOTydaeMbIX B IpoIecce
UCCIIEIOBAHUS PAa3IMYHBIX PealibHBIX MPOLIECCOB M PELIEHUs 3ajad. 3HaueHHe (YHKUUU B TOYKE.
CpoiictBa (yHKUMIA: 00sacTh OmpeAeNeHus, MHOXKECTBO 3HAUCHUN, HYIH, MPOMEXYTKU
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, MPOMEXKYTKH BO3pAaCTaHUS U YObIBaHUs, HaUOOJbIIEEe U
HauMeHblee 3HaueHus. McenenoBanue GpyHkuuu mo e€ rpaduky.

[IpencraBnenue 06 acCUMIITOTAX.

HenpepriBHOCTh hyHKIMHN. KycouHo 3a1aHHbIe QYHKIIUH.

JIuneiiHas pyHKUIUS

CpoiicTBa U rpaduk JuHeHHOW GyHKIMHU. YTI0Bo# ko3dduuuent npsamoii. Pacronoxenue
rpaduka JMHEHHON (YHKINU B 3aBUCUMOCTH OT €€ yriIoBOro Ko3ppuuueHTa 1 cBOOOAHOTO YJIeHa.
Haxoxnenne ko>pduuueHToB NHHEHHON (GYHKIUM MO 3aJaHHBIM YCIOBUSAM: IPOXOXKAECHUE
IpsIMOM Yepe3 ABE TOYKHM C 3aJaHHBIMM KOOPJMHATAMH, NPOXOXKACHHUE NPAMON Uepe3 JaHHYHO
TOYKY U MApaJUICIbHON JaHHOM NPSAMOMN.

KBaaparnunas pyHkuust

CpoiictBa ¥ Tpaduk KBajgpaTuyHoM ¢yHkuuu (mapabona). Iloctpoenue rpaduka
KBaJpaTH4HON (GYyHKIMM 1o ToukaM. HaxoxkneHue Hynell KBagpaTHUHOM (YHKIIUH, MHOXECTBA
3HAUEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTD

CaoiicTBa (pyHKIUHN Y = K . 'unepOomna.
X
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I'papuxu ¢pynxkumii. IlpeoOpazoBanue rpaduka Qyaxmummu Y= f(X) 11 moctpoeHus
rpaduxoB Gpyskuuii Buga y = af (kx+b)+c.

Ipaduku dysximit y=a+XLb, y=x, y=3x, y=x.
+

IlociienoBaTeIbHOCTH U IPOTPeCCHU

UucnoBas nocienoBarenbHOCTh. [IpuMepsl yncioBbIX nociaenoBaTenbHocTell. beckoHeunbie
MOCJIeIOBATeILHOCTH. ApudmMeTnueckas nmporpeccus u e€ cBoiicTa. ['eoMeTpryueckas mporpeccus.
@®opmyna oOmiero wieHa W CyMMBI N TIEPBBIX UWICHOB apu(METHYECKOW M TeOMETPUYECKOH
nporpeccuil. Cxopsimascs reoMeTpruiecKas porpeccusi.

Pemenune TekCcTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHYECKHE TeiiCTBUS

Pemenune TekcToBbIX 3a7au apupMeTHUeCKUM crocoboM. Mcmosib30BaHue TaONUIL, CXEM,
YyepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JAHHBIX IIPU PEILICHNUH 3aJauu.

3agauu Ha IBMAKeHUe, pa0OTy U NOKYNKH

AHanu3 BO3MOXKHBIX CHUTyallMl B3aMMHOTO PaclojIOkKeHHs OOBEKTOB NMPH UX JIBUKEHUH,
COOTHOIIEHUS! 00bEMOB BBINIOJHAEMBIX padOT IPU COBMECTHOM padoTe.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenune 3amay Ha HaXOKJ€HHE YacTH YKCIa M YMCJa MO ero 4acTu. PemieHue 3agay Ha
MPOLEHTHI U A0iu. [IpuMeHenne nponopuuii Ipy peleHn  3a1ay.

Jlornueckue 3a1a4umn

Pemenue nornyeckux 3anad. Penienne 1oruueckux 3a1ay ¢ MoMOIIbo rpados, TabIuil.

OcHoBHbIE MeTOAbI pelleHUs] TEKCTOBBIX 3aJa4: apu@MeTHyecKui, anreOpandeckuid,
nepebop BapuaHToB. IlepBHuUHBIE TpEACTaBIEHUS O JPYTHMX METOJaX pelIeHus 3aaady
(reoMeTpuyeckue U rpaduIecKue METOIbI ).

CraTncTUKa 4 TeOpHsi BEPOATHOCTEN

Crarucruka

TabnuuHoe u rpaduyeckoe MmpencTaBiIeHUE JaHHBIX, CTOJI0YAThIe M KPYroBble TUarpaMMBl,
rpaduky, IpUMEHEHUE auarpamMm U rpadukoB I OMUCAHUS 3aBUCUMOCTEH peajbHBIX BEJIWYHH,
u3BieyeHne uHpopmanuu W3 Tabnui, AuarpamMMm u rpaduxoB. OmnucaTelbHbIE CTaTUCTHYECKHE
MOKa3aTeau YUCIOBBIX HAOOPOB: cpeaHee apupMeTnieckoe, Mearana, HauOoJIplee 1 HauMeHbIIee
3HauYeHMs. Mepbl paccenBaHus: pa3Max, JUCIEPCUs U CTAaHJAPTHOE OTKIOHEHUE.

CnyuailHass W3MEHYMBOCTh. M3MEHUMBOCTH INpu HU3MeEpeHusX. Pemaromme mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJINUMHAX.

Cuayuaiinble cOOBITHS

CnyyaiiHble ONBITHI (9KCIIEPUMEHTHI), 3JIEMEHTApHbIC CIy4YaiHbIe COOBITHS (MCXOJIBI).
BepostHocTn  snemeHTapHbIX  cOOBITUNA. CoOOBITUS B CIIlydalHBIX  OKCIIEPUMEHTAaX U
ONaronpusATCTBYIOIINE dJIEMEHTapHbIe COOBITHS. BeposaTHOCTH ciy4aiHbIX cOObITHH. OmNBITHL C
PaBHOBO3MOXKHBIMH DJIEMEHTApHBIMH COOBITUSIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHL C
UCIIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBieHue coOBITHH C TOMOINBIO JgUarpamm Oiinepa.
[IpoTuBomONOXKHBIE COOBITHS, OOBbEAWHEHHWE U TepeceueHue coObiTuid. [lpaBuio croxeHus
BeposTHOcTel. Ciydaiinelii Be1OOp. IlpeacraBieHne skcnepuMeHTa B Buje JepeBa. HezaBucumsle
COOBITUS. YMHOXKEHHE BEpOsITHOCTEH He3aBUCUMBIX coObITuH. [locnenoBaTenbHbIE HE3aBUCUMBbIE
ucnbiTanus. [lpeacraBienne o He3aBUCUMBIX COOBITHSIX B )KU3HU.

JIeMeHThI KOMOMHATOPUKH

[IpaBuno ymMHOXeHHMs, IEPECTaHOBKH, (hakTopuan yuciaa. CoyeTaHuss W 4UCIO COUETAHUU.
@®opmyna uucna coueranuid. TpeyroapHuk [lackams. OmneiTel ¢ GOJBIIUM — YHUCIOM
PaBHOBO3MOKHBIX JIEMEHTAPHBIX COOBITUN. BhIuncieHne BeposTHOCTEN B OIBITAaX ¢ MPUMEHEHHEM
KoMOUHaTOpHBIX (popmyn. Hcnbitanus bepnynnu. Ycmex u Heynaua. BeposTHOCTH coOBITHI B
cepuM UCIbITaHui bepHymn.

CayuaiiHble BeJMYMHBI

3HaKOMCTBO CO CIy4aliHbIMH BEJIMYMHAMM Ha MpPUMEpPax KOHEYHBIX JAUCKPETHBIX
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cilydailHbIX BenuuuH. Pacnpenenenue BeposiTHocTed. Matemaruueckoe okujaaHue. CBolicTBa
MaTeMaTu4eckoro oxwunanus. [loHsTne o 3akoHe OonbmIMX YHcen. M3MepeHune BepOsSTHOCTEH.
HpI/IMeHeHI/IC 3aKOHa OOJIBIIMX 4YHCE]l B COMOJIOTMH, CTpaxOBaHHWHU, B 3APAaBOOXPAHCHHU,
oOecrieyeHnH OE€30MACHOCTH HACETICHHUS B YPE3BbIUAHBIX CHUTYALIUsX.

I'eomerpus

I'eomerpuyeckue purypsl

@urypbl B reOMeTPUU U B OKPY:KaloleM MUpe

I'eomerpuueckas Qurypa. @opmupoBaHue MPEACTABICHUH O METANPEIMETHOM MOHSITUU
«purypay.

Touka, nuHMS, OTPE30K, NpsAMas, JIy4, JJOMaHasi, MIIOCKOCTb, YroJ, OMCCEKTpUca yria u eé
CBOWCTBA, BUJIbl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomeTpudeckux (uryp. LleHTpanbHas CUMMETPHUST T€OMETPUUYECKUX
¢uryp.

MHOroyroJibHUKHU

MHOroyroipHHMK, €ro JJEMEHTbl M €ro CBOWCTBa. Pacrno3HaBaHWE HEKOTOPBIX
MHOTOYTOJIbHUKOB. BBINTyKJIbI€ 1 HEBBIMYKJIBIE MHOTOYTOJIbHUKH. [[paBUIbHBIE MHOTOYTOJTbHUKHY .

Tpeyronbauku. BpicoTa, Memuana, OucceKkTpuca, CpemaHss JHHUS TPEYroJIbHHKA.
PaBHOOEIpeHHBIN TPEYroJbHUK, €ro CBOWCTBA W NpPU3HAKUH. PaBHOCTOPOHHMI TPEYroJbHUK.
[IpsAMOYTOIBHBIN, OCTPOYTOJIBHBIN, TYNOYTOJIbHBIA TPEYrOJIbHUKNA. BHEIIHNUE yribl TpPEeyrojJbHUKA.
HepaBeHcTBO TpeyroyibHUKA.

Uetepipéxyronpanku. [lapamienmorpamMm, pomO, TPSMOYTOJBHHK, KBaapar, Tparenus,
paBHOOenpeHHas Tparneuus. CBOICTBa M MpHU3HAKU MapajienorpaMma, pomoa, IpsSMOYroJbHUKA,
KBaJpara.

OKpPYXKHOCTb, KPYT

WX sneMeHThl M CBOWCTBA; LICHTPAJbHbIE U BIHMCAHHBIE yribl. KacarenbHas W cekymias K
OKPYXXHOCTH, HX CBOWCTBa. BnucaHHble W ONUCAaHHBIE OKPYKHOCTU ISl TPEYrOJIbHUKOB,
YETBIPEXYTOJIbBHUKOB, TPABUIBHBIX MHOTOYTOJIbHUKOB.

I'eomerpuueckne purypsl B npocTpaHcTBe (00bEMHBIE Tej1a)

MHororpaHHuk M €ro 3jaeMeHTbl. Ha3BaHWs MHOTOTpaHHUKOB C Pa3HbIM IOJIOKEHUEM H
KoJM4ecTBOM rpaHeil. [lepBuunblie npeacTaBieHus o nupamuie, napauieienumnee, npusme, chepe,
mape, HHJIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOKWCTBAX.

OTHOmIEHMA

PaBencTBoO uryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

IMapaneabHOCTh NPSAMBIX

[Ipu3Haku W CBOMCTBAa MapajuiebHBIX MNPsAMBIX. AKcHMoMma mnapajuienbHoctd EBkinna.
Teopema daneca.

IlepnenauKkyasipHble NPAMBbIE

[Ipssimoii  yron. Ilepnengukynsp k npsamoi. Haknonnas, npoekuus. CepennHHbIN
MEepHEHIUKYISIP K 0Tpe3Ky. CBOMCTBA U TPU3HAKYU NEPIICHAUKYISIPHOCTH.

Iono0ue

[IponopumonansHeie oTpe3ku, mnomobue ¢uryp. I[lomoOuble TpeyronpHuku. [IpusHaku
noio0usl.

B3aumHoe pacnosoxxenue IpsMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.

N3mepeHuss ¥ BHIYMCICHUA

Beanuunbl

[Tonstue Benuuunsbl. [nuna. U3mepenue mmHbl. EquHunbl n3MepeHus JUMHbL. BennunHa
yria. ['pagycHas mepa yria.

[TonsiTre o Tomanu Miockoi ¢urypsl u e€ cBoiicTBax. M3mepenue ruiomasneii. Eauauimst
W3MEPEHUS TIJIOLIA/IHN.

IIpencraBnenue o0 o0bEMe U ero cBoiicTBax. M3mepenue oO6béMma. EquHuIel n3MepeHus
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00BEMOB.

N3mepenus u BbIYMCICHUS

WHcTpyMeHTB! Ul U3MEPEHUN M MOCTPOEHUI; MU3MEPEHHWE U BBIUMCIICHHWE YIJIOB, UIMH
(paccrosimii), miomanei. Tpuronomerpuueckue (GyHKIMH OCTPOrO yria B HPSIMOYTOJIBHOM
TpeyroibHuke Tpuronomerpuueckue (GyHKIMM Tynoro yria. BpluucieHHe  3IIEMEHTOB
TPEYrOJbHUKOB C HCIHOJb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHHH. PopMysbl IJIOLIAAH
TPEYroJibHUKA, MapajieJorpaMMa M €ro 4YacTHBIX BHJIOB, (OpPMyINbl JUIMHBI OKPYXHOCTU U
momanu kpyra. CpaBHeHHE W BbluucieHue 1uiomaaei. Teopema Iludaropa. Teopema cunycos.
Teopema KOCHHYCOB.

Paccrosinus

Paccrosanue mexny toukamu. PaccrosHme OoT TO4YkM 10 npsmMou. PaccrosHue mexnay
¢burypamu.

I'eomeTpuyeckne mocrpoeHus

I'eoMeTpuueckre MOCTPOEHUS Ui MILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (DUTYD.

HNHCcTpyMeHTHI U1l TOCTPOEHUN: LIMPKYJIb, JIMHEMKA, YroapHUK. [IpocTeimme nocTpo eHust
LUPKYJEM U JIMHEHKOM: MOCTpOeHHEe OMCCEKTpUCHI yrila, MEpPHEeHAUKYyNsipa K NpsSIMOM, yria,
PaBHOTO JIaHHOMY,

[TocTpoeHue TpeyroJbHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM M YIUIy MEXAY HUMH,
CTOpPOHE U JABYM IpUJIEKAIIUM K HEHl yriam.

Jlenenue oTpe3ka B JAHHOM OTHOIIIEHUHU.

I'eomeTpuyeckne npeodpa3zoBaHus

IIpeoOpa3zoBanust

[TonsaTne npeoOpa3oBaHus. [IpencraBienue 0 METanpeaIMeTHOM  IOHSTUU
«mpeodpazoBanuey. [lomodue.

JIBu:xeHMs1

OceBasi ¥ IEHTpajdbHAs CHUMMETPHs, TIOBOPOT W TapayUieiabHBIN mepeHoc. KomOunarmm
NBIDKEHUH Ha INIOCKOCTH U UX CBOMCTBA.

BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsbl

[lonsitue Bekropa, HEWCTBUSA HaJ BEKTOpaMM, MCIOJIb30BAaHHE BEKTOPOB B (HU3UKE,
Pa3I0KEeHNE BEKTOPA Ha COCTABJISIOIINE, CKATSIPHOE IPOU3BEICHHUE.

Koopaunartsi

OcHOBHBIE TNOHATHS, KOOPAMHATHI BEKTOPA, PACCTOSTHUE MEXAy Touykamu. Koopaunatsl
cepe/luHbl OTpe3Ka. YpaBHEHUs QUryp.

IIpuMmeHeHre BEKTOPOB U KOOPAMHAT Ul PELICHUS IPOCTEHIINX F€OMETPUYECKUX 3a1a4.

HUcropust maTeMaTuku

Bo3HUKHOBEHME MaTeMaTHKU KaK Haykd, J3Tanbl €€ pa3BuTHs. OCHOBHBIE pa3leibl
MaTeMaTHKU. Belaroniyuecss MaTeMaTUKY U UX BKJIAJ B Pa3BUTHE HAYKU.
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Pa3nen 3. TemaTnueckoe NIaHUPOBaHUE

TemaTnuecKkoe IJIAHHPOBAHHKE 110 ajredpe 8 kiacc

Ne HaumenoBanue pasnenoB u TeMm KomuuecTBo
n/n JacoB
1. PanuoHanbHbIe IPO0U U UX CBOWCTBA 25
1-3 PanmonanbHbIe BbIpaKEHUS 3
4-6 OcHoBHOE CBOICTBO ipoou. CokparieHue apooei 3
7-8 Crnoxxenue 2
Y BBIYHUTAHUE JAPOOEH C OJMHAKOBBIMU 3HAMEHATCIISIMU
9-11 | Cnoxenue 3
Y BBIYMTAHUE JPOOCH ¢ pa3HbIMH 3HAMECHATEIISIMU
12 | Koumponvnas paboma Nel 1
13-14 | YmHoxeHue apobeii. Bo3Benenue npodeii B CTeneHb 2
15-16 | [lenenue npobeit 2
17-20 | IIpeoOpa3zoBaHue palMOHAIBHBIX BBIPAKCHHIA 4
21-24 y k 4
DyHKIWMS X u ee rpadux
25 | Konmponvnas paboma Ne2 1
2. | KBagpaTHble KOpHH 20
26 | PanmoHaNIBHBIE YKCIIA 1
27 | UppanuoHaibHbIC YKCIIa 1
28-29 | KBagpaTruHbie KOpHU. Apr(DMETHUECKUI KBaJAPATHBIA KOPEHb 2
30 | YpaBHeHme x°=a 1
31 | HaxoxeHne mpuOIMKEHHBIX 3HAUCHUH KBaIPaTHOTO KOPHS 1
32-33 Oyukups Y Jx u ee rpaduK 2
34-36 | KBaapaTHBII KOPEHb U3 POM3BEACHUS, IPOOHU, CTCTIEHN 3
37 Konumponvuan paboma Ne3 1
38-40 | BriHeceHHEe MHOXHUTEIIS 32 3HAK KOPHs. BHeCeHNE MHOKHTEIIS 1101 3
3HAK KOPHSA
41-44 | TIpeoObpazoBaHue BBIPAKEHUI, COJIEP>KAIINX KBaIpaTHbIE KOPHU 4
45 | Koumponvnas paboma Ned 1
3. KBaaparHble ypaBHeHUsI 26
46-47 | Onpenenenue KBaapaTHOTO ypaBHeHUs. HemomHble KBagpaTHbIE 2
ypaBHEHUS
48-50 | dopmyna KopHeit 3
KBaJIPAaTHOTO YpaBHEHUS
51-53 | Pemrenue 3a7a4 ¢ TOMOIIBIO KBAJAPATHBIX YPABHEHHI 3
94-55 | Teopema Buera 2
o6 | Konmponvnas paboma No5 1
57-60 | Pemenne ApoOHBIX pallMOHAIBHBIX YPaBHEHUH 4
61-65 | Pemenue 3aa4 ¢ TOMOIIBIO PAITMOHATIBHBIX YPaBHEHUIA 5
66-67 | YpaBHeHHs ¢ mapaMeTpoM 2
68-70 | Pesepn 3
71 | Konmponsnasn paboma Neb 1
4. | HepaBeHcTBa 22
72-73 | YucnoBble HEPaBEHCTBA 2
74-75 | CBoiicTBa YHCIIOBBIX HEPABEHCTB 2
76-77 | CnoxeHue 1 yMHO’KEHUE YUCIIOBBIX HEPABEHCTB 2
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78 [lorpemHocTs 1 TOUHOCTH MPUOIMKEHUS] 1
79 Konmponsnas paboma Ne7 1
80-81 | Ilepeceuenne u 0ObETMHEHNE MHOKECTB. UNCIOBBIE TPOMEXYTKH 2
82-85 | Pemenue HEpaBEHCTB C OJTHOW EPEMEHHOM 4
86-90 | Pemrenne cucTeM HEPABEHCTB C OJHOM EPEMEHHOM 5
91-92 | Pezeps 3
93 Koumponvnas paboma Ne8 1
o. DJIeMeHThI CTATHCTHKH M TEOPHH BEPOSATHOCTH 13
94-95 | OnpeneneHue CTENEHU C IEIBIM OTPUIIATEIHHBIM ITOKa3aTelIeM 2
96-97 | CBolicTBa CTEIIEHU C LIEJIBIM NTOKA3aTEIEM 2
98-99 | CrannmapTHBIN BUJ YHCIIa 2
100 | Koumponvnas paboma Ne9 1
101-102 | CGop W rpynmupoBKa CTATUCTHIECKUX JTAHHBIX 2
103-104 | HarjsaHoe npeacraBlieHUe CTATHCTHYECKON MH(POPMALIUK 2
105106 | Peseps 2
6. IToBTOpEHUE 13
107-118 | TTogTOpeHHe 12

119 | WroroBas KOHTpOJIbHAs padoTa 1
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TemaTH4ecKoOe IJIAHUPOBAHHE 10 TeOMETPHH 8 K1acc

Ne i/ HaumenoBanue paszienoB U TEM Komyecrso 4dacos

1. YeTbIpexyrojbHUKHU

1-3 | MHOrOyroJbHUKH

4-7 | IMapamtenorpamm. [Ipu3Haku napauiesorpamma

8 Tpaneuus

9-10 | Teopema daneca

11 | 3agaum HA IOCTpOCHUE

12-13 | IlpsimoyrosbHUK. PoMO, kBaspar

14 | OceBas 1 nueHTpaJIbHAS] CHMMETPUS

15-17 | Pemenue 3agau

18 Konmponvnas paboma Nel

2. Inomann

19 [loma e MHOTOYrojabHHUKA

20 [nomane npsAsMoyroJibHUKa

21-22 | Inomaae mapamiesorpaMmma

23-24 | IInomans TpeyroJibHUKA

25-26 | Ilomane Tpamnenuu

27-29 | Pemeunne 3agad o teMe «Ilaomansy»

30-31 | Teopema Iludaropa. Teopema, obparnas teopeme Iludaropa

32-34 | Pemenue 3agau

35 Konumponvnasn paboma Ne2

3. IMoxo0HbIE TPEYToJbHUKH

36 Omnpexaenenue Mo00HBIX TPEYrOJIbHUKOB

37 OTHONICHUE TUIOMIAIeH MOJ0OHBIX huryp

38-44 | Ilpu3Haku MOI00MS TPEYTrOJIBHUKOB

45 | Konmponvuas paboma Ne3

46 CpenHss TUHUS TPEYroJIbHUKA

47 CBOMCTBO MeMaH TPEYroJIbHUKA

48 [IponoprimoHanbHbIe OTPE3KU

49-50 | Pemienue 3amau

51-52 | [IponoproHaIBbHBIE OTPE3KH B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE

53-54 | 3ajmaun Ha MOCTPOCHHE
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95-56 | CuHyc, KOCUHYC ¥ TaHI'€HC OCTPOTO Yrja MpsIMOYTr'0JIbHOIO

TPEyroJbHUKA
57-61 | CoorHomieHne MEXTy CTOPOHAMH H YTJIAMU MIPSIMOYTOJIBHOTO 5
TpeyroJbHUKA
62 | Koumponvnas paboma No4 1
4. OxkpyxkHOCTH 17
63 B3anMHOe pacnoioKeHUe IpsIMOU U OKPYKHOCTHU 1
64 | KacarenbHas K OKpY)KHOCTH 1
65-66 | Pemrenue 3amau 2
67 | LlenTpaspHBIA yroa 1
68 | Teopema 0 BIHCAaHHOM yTJje 1
69-70 | Pemrenue 3agau 2
71 | CepenuHHBIN NepHEHIUKYISP 1
72 | Teopema O TOYKE IEepeCeUSHHs BBICOT TPEYTOJIbHUKA 1
73-74 | BuucanHasi OKpy>KHOCTh. CBOWMCTBO OIMCAHHOTO YETHIPEXYTOJbHHUKA 2
75-76 | OnucaHHas OKPYXKHOCTh. CBOHCTBO BIIMCAHHOTO YEThIpEX- 2




YrOJIbHUKA

77-78 | Pemrenue 3agau 2
79 | Koumponsnas paboma Ne5 1
80-85 | [oBTOpEHHUE 6
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TemaTn4yeckoe nuIaHNpoBaHue No ajredpe 9 kiace

KoimuecTBo
Ne ypoka Coaep:kanue yueOHOro MaTepuajia
4acoB
1-5 [loBTOpEHNE 3)
Keaopamuunasn ¢pynxuus. 30
6-8 Oynkims. O6acTh onpeaeneHus U 00J1acTh 3HaYCHUH (QYHKIINH. 3
9-12 CaoiicTBa (hyHKIHUH. 4
13-15 KBagparHblii TPEXWIEH U €70 KOPHH. 3
16-18 PaznoxxeHne KBapaTHOTO TPEXUWICHA HA MHOKHUTEIH. 3
19 KonTposneHast padota Nel «KBaapaTHblil TpEXUIeH». 1
20-21 I'paduk GyHKIHM y=ax * . 2
22-24 I'paduku QyHKImit y=ax > +n u y=a(x-m) . 3
25-29 [TocTpoenue rpaduka KBaapaTUYHON QYHKIIHH. 5
30-31 Jlmaraoctuueckas paboTa. 2
32 Oyuknus y=x". 1
33-34 KopeHsb N-ii crenenn 2
35 KonTtponpHas padota No2 «KBagparnunast QyHKITHS. 1
Ypasnenua u nepasencmea c 00noii nepemenHoul. 19
36-39 Ienoe ypaBHEHHE U €TO0 KOPHHU. 4
40-43 YpaBHeHUsI, TPUBOAUMBIE K KBAaJPAaTHBIM. 4
44-47 Jpo6Hble palnoHalbHbIE YPaBHEHUSI. 4
48-50 Pemienne HepaBeHCTB BTOPOH CTETIEHU C OJTHOM MEPEMEHHOM. 3
51-53 Penienne HepaBeHCTB METOIOM MHTEPBAJIOB. 3
54 KonTtponbHas padota Ne3 «YpaBHEHHs 1 HEPABEHCTBA C OJTHOM 1
MIEPEMEHHON.
Ypasnenusn u nepasencmea c 08yma nepemennvimMuU. 22
55-57 YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €ro TpaduK 3
58-59 Jlmarnoctuueckas padoTa. 2
60-61 I'paduaeckuii ciocod penieHus: CUCTEM YpaBHEHUM. 2
62-66 Pemienne cucrem ypaBHEHUH BTOPOM CTENEHHU. 5
67-70 Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUI BTOPOH CTETICHHU. 4
71-72 HepaBeHcTBa C IByMs IEpEMEHHBIMH. 2
73-75 CuctemMbl HEpaBEHCTB C IByMs IIEPEMEHHBIMU. 3
76 Kontponbnas pabota Ne4 «YpaBHEHUS U HEPABEHCTBA C IBYMSI 1
TIepEeMEHHBIMID).
Apughmemuueckan u ceomempuieckas npozZpeccu. 16
77 ITocnenoBaTenbHOCTH. 1
78-80 Onpenenenue apudmernyeckoit mporpeccun. @opmysa N-ro wieHa 3
apupMeTHYECKON MPOTrpeccu.
81-83 dopmyna cyMMBbI N IEPBBIX WIEHOB apu(PMETHUECKOM MPOTPECCHH. 3
84 KonTposnpHast pabota Ne5 «Apudmernyeckast Iporpeccus». 1
85-87 Omnpenenenne reoMeTpuueckoi nporpeccu. @opmyna N-ro wieHa 3
TeOMETPUYECKOH MPOrPECCHH.
88-91 @Dopmyra cyMMBbI N IEPBBIX YWIEHOB T€OMETPUUYECKON TPOrPECCUN. 4
92 KonTtposnpHast padota Ne6 «I'eomerpuueckasi mporpeccus. 1
Dnemenmupl KOMOUHAMOPUKU U MeOPUU 8ePOANHOCHEll 15
93-94 ITpumepsl KOMOMHATOPHBIX 3a]1ay. 2
95-96 IlepecTaHOBKH. 2
97-98 Jlnarnoctuueckas paboTa. 2
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99-100 Pazmernenusi. 2
101-102 Couyeranusi. 2
103-104 OTtHOcHTEeNbHAS YACTOTA CIIYYaHHOTO COOBITHSL. 2
105-106 BeposTHOCTh paBHOBO3MOKHBIX COOBITHH. 2
107 KonTtponeHast padota Ne7 «DneMeHTs] KOMOMHATOPUKU U TEOPUHU 1
BEPOSITHOCTEN.
Hosmopenue. 25
108-111 BoipakeHus u ux npeobpazoBaHus 4
112-117 YpaBHEHHUSI M X CUCTEMBI 6
118-122 HepaBeHcTBa 1 UX cucTEMBI 3)
123-127 I'paduku pynkuumit 3)
128-132 TekcToBble 3a/1aun 5
132-133 Jlmarnoctuueckas pabota 2
134-136 Pe3epsn 3
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TeMaTHuecKO€ IIAHNPOBAHHKE 110 TreoMeTpHH 9 KJaace

IJJ‘QH HaumenoBaHue pa3jiesioB 1 TeM KoJu1-Bo yacoB
BBoanoe noBropenue (2 4.)
1 MHOTOYroJsHUKH (OTIpe/ieieHue, CBOMCTBA, OPMYIIBI 1
TI0IIAIEH ).
2 OKpyXHOCTb, 3IEMEHTBI OKPYXKHOCTU. Brincannas u 1
OTIMCAaHHAS OKPYKHOCTh. BHibI yriios.
BekTopsi (9 4.)
3 IToHsTHE BEKTODA. 1
4 IToHsTHE BEKTODA. 1
5 Crno’xkeHre ¥ BBIYUTAaHHE BEKTOPOB. 1
6 Cro)XeHre ¥ BBIYUTaHHE BEKTOPOB. 1
6 Cro)xeHne ¥ BBIYUTaHHE BEKTOPOB. 1
8 YMHOKEHHE BEKTOPA Ha YHCIIO. 1
9 YMHOKEHHE BEKTOpa Ha yucio. Penienue 3agad. 1
10 [IpMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4. 1
11 Cpennsist nuHus Tpanenuu. Penienue 3anad. 1
Metoa koopaunar (11 4.)
12 Koopaunatsl BekTopa. 1
13 Koopaunats! BekTOpa. 1
14 Pemtenue 3amau. 1
15 KonTtponsHas padorta Nel o teme: «BekTopsl. MeTon 1
KOOpAMHATY.
16 AHanu3 KOHTPOJBHOU paboTsl.. [IpocTeiinme 3amaun B 1
KOOpAMHATaXx.
17 [IpocTeitmue 3a7aun B KOOpAWHATAX. 1
18 YpaBHEHUE OKPY>KHOCTH. 1
19 YpaBHEHHE NPSIMOH. 1
20 Pemtenue 3amauy. 1
21 Pemtenue 3amauy. 1
22 KonTtponbHas padota Ne2 o teme: «IIpocreitmme 3agauu B 1
KOOpAMHATAX».
CooTHOIIIeHHEe MeKIY CTOPOHAMM M yIjiaMu TpeyrojbHuka (12 4.)
23 AHanmn3 KOHTPOJIbHOM paboThl. CHHYC, KOCHHYC, TAHT€HC YIJIa. 1
24 CuHyc, KOCHHYC, TAHT€HC YIJIa. 1
25 CuHyC, KOCHHYC, TAHT€HC YIJIa. 1
26 [Tnomans TpeyronpHuka. Teopema CHHYCOB. 1
27 Teopema KOCHHYCOB. 1
28 Pemenue TpeyrojbHUKOB. 1
29 Pemenue TpeyroJbHUKOB. 1
30 W3mepurenbHble pabOTHI. 1
31 Pemenue TpeyroJbHUKOB. 1
32 Pemenue TpeyrojbHUKOB. 1
33 Pemenue TpeyrojpHUKOB. 1
34 KonTtponeHast padota Ne3 o teme: «CoOTHOIIEHHE MEXKITY 1

CTOPOHAMMU U YIJIaMU TPCYT'OJIbHHUKA.

JUTMHA OKPY/KHOCTH M IJIomaab kpyra (12 4.)
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35 AnHanmu3 KOHTPOJIBHOHM paboThl. [IpaBriibHBIE MHOTOYTOJTBHHUKH. 1
36 [TpaBUIbHBIE MHOTOYT OJIBHUKH 1
37 Haxoxnenue CTOPOH MPaBUIIBHOTO MHOTOYTOJIbHUKA Hepes 1

panycChl OMMCAHHON M BIMICAHHON OKPYXHOCTEH.
38 Haxoxnenue CTOPOH IPABHJILHOTO MHOTOYTOJIBHIKA Mepes 1

panycChl OMMCAHHOW M BIUCAHHON OKPY)KHOCTEH.
39 JlmnHa OKPY>KHOCTH U IJIOIIA]Tb KPyTa. 1
40 JlnvHa OKpY>KHOCTH M ILTOIIA/Ab Kpyra. 1
41 [Tnomanp KpyroBoro cexropa. 1
42 Penrenue 3aau. 1
43 Pemienue 3amay. 1
44 Pemenue 3agau. 1
45 [ToaroroBka Kk KOHTPOJIBHOM padoTe. 1
46 KonTtponsHas padota Ned4 o teme: «JlimHa OKPY>KHOCTH U 1

TUTOIIAJh KPyTay.

JBuxenus (9 4.)
47 AHanu3 KOHTpoJIbHOM paboThl. [loHsTHE NBMKEHMUS. 1
48 CummeTtpusi. 1
49 [TapayienbHBII TIepeHoC. 1
50 [ToBOPOT. 1
51 [ToBopoT. 1
52 Perienune 3aga4 mo teme: «JIBrmkeHue» 1
53 Pemenue 3aga4 o teme: «JIBKEHHE) 1
54 Pemenne 3amad o reme: «JIBHKeHHE) 1
55 KonTtponpHas padota Ne5 o teme: «JIBHKeHUs. 1
Hrorosoe nopropenne Kkypca reomerpun 7-9 (12 4.)

56 006 akcroMax TUTAHUMETPHH. 1
57 00 akcroMax TUIAHUMETPHH. 1
58 Pemenue 3agau B KoopAuHATAX. 1
59 Pemenue 3agau B KoopiMHATAX. 1
60 Teopembl CHHYCOB 1 KOCHHYCOB 1
61 Teopembl CHHYCOB I KOCUHYCOB. 1
62 Teopembl CHHYCOB i KOCHHYCOB 1
63 TpeyroybHUK. 1
64 OKpyXHOCTb. 1
65 UeTbIpexXyroabHUKU. MHOTOYTOJIbHUKH. 1
66 ToroBast KOHTpOJIbHAS padoTa. 1
67 AHaJIU3 KOHTPOJIBHOM paboOTHI. 1
68 Hrorosoe 3anstue. 1
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