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HOACHUTEJBbHASA 3AIINCKA

[IpakTHyeckast 3HAUMMOCTD HIKOJILHOTO Kypca MaTeMaTHKHU 5 — 9 kiiaccoB 00ycCloBIeHa
TEM, YTO OOBEKTOM H3yUYEHHUS CIIyKaT KOJUYECTBEHHbIE OTHOUIEHUS JEHCTBUTEIBLHOTO MHpA.
MareMatnyeckass NOATOTOBKAa HEOOXOoAMMA [JIsi MOHUMAHUS NPUHLMIIOB YCTPONCTBA H
HCIIOJIb30BAaHUSI COBPEMEHHON TEXHUKH, BOCHPUATHS HAYYHBIX M TEXHHUYECKUX IMOHATUN U
uaei. MaremaTtnka — A3bIK HAyKd M TeXHUKH. C €€ MOMOILIBI0 MOJIETUPYIOTCS U U3Y4aroTCA
SBJICHHSI U TIPOLIECCHI, TPOUCXOISAIINE B IPUPOJIE.

YMeHue pemarb TEKCTOBBIE 33Jauyd — II0KA3aTelb MATEMATHYECKOW I'PaMOTHOCTH
yuyamuxcs. Pemias 3agaun, yYeHUK OCBauBaeT CIOCOOBI BBIOJHEHUS PA3JIMYHBIX ONEpaLlUil.
[IpaBuibHO oOpraHu3oBaHHas padoTa HaJ TEKCTOBOM 3ajauell pa3BUBAaeT aOCTPAKTHOE U
JIOTUYECKOE MBIIIJICHHE, CMEKAJIKy, YMEHUE aHaJIM3UpOBaTh M BBICTpAUBaTh IJIAH (CXEMY)
pemienus. [louck pemreHuss 1 00CyXJ1eHUE BO3MOKHBIX BapUaHTOB, [IOMUMO BCErO MPOYETO,
o0OecnieunBaroT OJaronpusTHRIM SMOLIMOHANIBHBIN (OHHA ypOKe.

[Ipu pemieHNM TEKCTOBBIX 3a7a4 aNreOpanyeckuM crocoOOM MOJIE3HO UCIOJIB30BaTh U
apupMeTnyeckuid crnoco0 (T1e 3T0 BO3MOKHO), CPABHUBATH CIIOCOOBI PEIICHUS U ONPEACIIATh
MPEUMYILECTBA OJHOTO WM Apyroro. TeKCTOBbIE 3a1auu U apu(PMETHUECKHE CIOCOOBI UX
pELIeHHs TOTOBAT YYEHHUKA K OBJIAJICHUIO aIreOpoi, K peIICHUIO 3a/1a4 110 T€OMETPHH, (PU3HKE,
XUMUHU.

B mkonpHOM Kypce MareMaTuKu Ui 5 — 6 KIIacCOB HEONMPAaBJAHHO MaJl0 BHUMAHUS
yIETIEeHO TEeKCTOBBIM 3a/iadaMm, a B 7 — 9 kimaccax ux mouty HeT. M Bcerga He XBaTaeT Ha HUX
BpEMEHU Ha ypoke. B pesynbprare, kak nmokassiBaeT aHaim3 utoros OI'D mo maremaruke, y
yyaluxcs CpeaHed M craplied IIKOJbl HPOSBISETCS HECIIOCOOHOCTb BBIMOJHATH Jlaxke
OpOCThIE apU(PMETUUYECKUE OTepalii, OPUEHTUPOBATLCSA B pacueTax, KOTOpble HEOOXOIUMO
IPOU3BOJNUTH B MOBCEAHEBHOM JKM3HM, U PEIIATh MPAKTUYECKUE 33J1a4d, B KOTOPBIX YETKO
BOCIIPOU3BOJSTCS, MOJAEIUPYIOTCS Pa3JINYHbIEC )KU3HEHHBIE CUTYaLlUU.

JlanHass m@porpaMma JaeT YYUTEI0 BO3MOYKHOCTb 3HAYUTENIBHO  YIIYYIIHTH
MaTEMaTUYECKYIO IOJATOTOBKY yYaIIUXCS.

CornacHo kajeHgapHoMy ydyeOHOoMy rpaduky mikoybl Ha 2017-2018 yueOHbIN rof
pabouast mporpamMma paccuntana Ha 169 gacoB. B 5-8 kiaccax — 1 wac B Hepemo mpu 34
y4.Hel., B 9 kiacce - 1 yac B Hezelto npu 33 yd.He/.

2. Ilnanupyemble pe3yJibTaThl H3y4YeHHUs Y4eOHOT 0 MpeaMeTa.

PanuonajbHble yuc/Ia

Vuenux nayuumcs:

1) mnoHMMaTh OCOOCHHOCTH JIECITUYHON CUCTEMBI CUMCIICHHS,

2)  BIAJETh MOHITUSMH, CBSI3aHHBIMHU C JICJIMMOCTBIO HATYPATbHBIX YUCEIT;

3)  BbIpaXKaTh YMCIIA B KBUBAJICHTHBIX (hOpMax, BHIOMpas HauboJee MoaX0ISAIIyI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYallHH;

4)  cpaBHUBATbH U YIOPSIOYUBATH PAIIMOHATHHBIC YHCIIA;

5) BBINONHATH BBIYMCICHHUS C PAlMOHAIBHBIMUA YWCJIAMH, COYeTas YCTHBIE U
MMCbMEHHbIE TPUEMBI BBIYUCIICHU, TPUMEHEHUEKAIBKYJIATOPA;

6) WCHOIB30BATH MOHATHS U YMEHHUS, CBSI3aHHBIE C TPONOPIIHOHALHOCTHIO BEJINYHH,
MIPOLICHTAMM B XOJE PELICHUS MaTeMAaTUYECKHX 3aJad M 337a4 U3 CMEXHBIX MPEIMETOB,
BBIIIOJIHSATh HECJIOKHBIE TPAKTUYECKHE PACUETHI.

Yuenux nonyuum eozamoorcnocmo:

1) TO3HAKOMHUTBCS C TO3MIUOHHBIMH CHUCTEMaMH CYHCIICHUS C OCHOBaHUSIMHU,



oTinyHbIMHA OT 10;

2) yriyOWTh M Pa3BUTh IMPEJACTABIACHHS O HATypalbHBIX 4YHCIAX M CBOMCTBax
JIEITUMOCTH;

3) HayyuThCS  HCIOJB30BaTh NPHUEMBI, PAIMOHATU3UPYIONIUE  BBIUYUCIICHHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIMPOBATHBBIUNCICHUS, BEIOMpAs TOAXOISAIINN JIJIsT CUTYaIHH
CI10co0.

JleicTBUTEIBbHbIE YHCJIA

Yuenux nayuumcs:

MCII0JIb30BaTh HAYaJIbHbIC MTPEJICTABICHUS O MHOKECTBE JIEUCTBUTEILHBIX YUCE.

Vuenux nonyuum 603moxicHocmy:

1) pa3BuUTH TpeACTaBICHHE O YHUCIE W YHCIOBBIX CHCTEMaxX OT HATYPaJbHBIX [0
JIEHCTBUTENBHBIX YMCEIN; O POJIM BBIYMCICHUN BUEIOBEUECKON MTPAKTHKE;

2) pa3BUTh U YyIIyOUTh 3HAHHUS O JECATUYHOW 3aIHMCU JCUCTBUTEIBHBIX YHCEI
(mepuoguvecKue U HEepUOANIECKUE IpoOn).

N3mepennsi, npudIMKeHUsI, OLEHKH

Vuenux naywumcs:

Hcnonb30BaTh B XOJIe PELICHUS 3a7a4 3JEMEHTAPHBIC MPEICTABICHUS, CBS3AHHBIC C
IPUOIMKCHHBIMU 3HAaUYCHUSIMU BEJTUYHH.

Yuenux nonyuum 603modxcHocms.

1) MOHATH, YTO YMCJIOBBIC JAaHHBIC, KOTOPHIC HMCIONB3YIOTCS JJIS XapaKTePUCTHKH
00BEKTOB OKPYXAIOIIETO MHpA, SBISIOTCS MPEUMYIIECTBEHHO MNPUOJIMKEHHBIMH, YTO IO
3amuCcy MPUOJIMKEHHBIX 3HAUYCHUM, COAEPKAMUXCS B UHPOPMAITMOHHBIX HCTOYHUKAX, MOMKHO
CYJIUTh O TIOTPEITHOCTH MPUOJIMKECHHUS;

2)  TOHSATb, YTO MOTPEIIHOCTh PE3yJIbTaTa BHIYUCICHUN I0DKHA OBITH COU3MEPHUMA C
IIOIPEITHOCTHIO UCXOAHBIX JJaHHBIX.

Haruasianas reomerpust

Yuenux nayuumcs:

1) pacmo3HaBaTh Ha 4YepTEkKaX, PUCYHKAX, MOJCISX H B OKpPYXKAIOIIEM MHUPE
IJIOCKHUE M MPOCTPAHCTBEHHbBIE T€OMETPUUECKUEPUTYPBI;

2)  pacrmo3HaBaTh Pa3BEPTKH KyOa, MPSAMOYTOJIbHOTO MapaJuieiienuieia, MpaBUIbHON
NpaMuUbl, WIMHIPA U KOHYCA;

3) cTpouTh pa3BEPTKH KyOa U MPSIMOYTOJILHOTO MapajlIe/IeTHIIe/Ia;

4)  ompenenATh MO JHHEHHBIM pa3MepaM pa3BEPTKH (GUTYphI JTHHEHHBIC pa3MephbI
caMoi (urypsl 1 HA0OOPOT;

5)  BBIYHCIATH 00BEM IPAMOYTOIBHOTO MapasUIe/IeUIe 1a.

Yuenux nonyuum 6o3zmodicnocmo:

1)  BBYHCIATH 0OBEMBI IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYDP, COCTABICHHBIX
U3 IPSIMOYTOJIBHBIX NIapAJIJICJICIIUIIEI0B;

2) yrayOWTh W Pa3BUTh NPEICTABICHHS O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
(urypax;

3) NPUMEHATH MOHITHE PA3BEPTKH AJISl BHIIOTHEHUS TIPAKTUICCKUX PACUETOB.



COAEPXKXAHUE OBYUYEHUASA

5 KUIACC

Harypanbublie unciaa (144acoB)

Apudmernueckre NEHCTBUA C
HATypaJbHbIMHU YHCIAMU.
[Ipuemsbl ycTHOrO cuera. 3ajgauu
Ha JBHKEeHNE. COCTaBIICHHE
OYKBEHHBIX U YMCJIOBBIX
BBIPAKCHUN; YIIPOILICHUE
BbIpakeHNU. Pemenue 3am1ad Ha
COCTABJICHHUE BBIPAKCHUIA.
YpaBHeHue. Pemienue 3agay Ha
COCTAaBJICHUE YPaBHECHUM.
Crenenp uncina. KBagpat u kyo
qucia. ['eomerpuyeckue 3amaun.

OnuckIBaTh CBOMCTBA HATYpaNbHOTO psinga. YuraTh
Y 3aIlMCHIBaTh HAaTypalbHbIC YKCIIa, CPABHUBATH U
yIOPSI0YUBATH MX. BBITIOIHATH BRIYUCIICHUS C
HATypaJbHBIMHU YUCIAMU; BBIYUCIISITH 3HAYCHUS
creneHeit. dopMynupoBaTh 3aKOHbI
apu(MeTHYECKHUX JEeHCTBUH, 3aMUCHIBATh UX C
MOMOIIBIO OYKB, MPEOOPA30BBHIBATE HA UX OCHOBE

YHUCJIOBBIE BBIPAKEHUS, IPUMEHSTD UX JJIS
paloHaIN3aii BEIYUCICHUN. AHATM3UPOBATh U
OCMBICIIMBATh TEKCT 3a7a4d, IepeopMyIupoBaTh
yCIIOBHE, U3BJIEKaTh HEOOXOAUMYIO HH(POPMALIUIO,
MOJIEIPOBATh YCIOBHUE C IOMOIIbIO peaIbHbIX
MPEIMETOB, CXEM, PUCYHKOB; CTPOUTH JIOTHYECKYIO
LENOYKY pacCyKICHHUI; KpUTUYECKHU OLIEHUBATh
HOJTyYEHHBIH OTBET, OCYIIECTBIIATh CAMOKOHTPOJIb,
MPOBEPSISl OTBET HA COOTBETCTBHE YCIOBHIO.
Pacno3naBaTh Ha uepTexax, pUCyHKax, B
OKpY>KaIOIlleM MUPE TEOMETPUUECKHUE (PUTYPBI,
KoH(purypanuu Guryp (IIockue u
pocTpaHCTBEHHEBIE). [[pUBOANTE MpUMEPHI
aHAJIOTOB T€OMETPUUYECKUX (PUTYp B OKPYXKAIOIIEM
Mupe. BeaucasaTe miomaan KBajapaToB U
IPsIMOYTOJIbHUKOB, 00BbEMBI Ky0a u
OPsIMOYTOJIBHOTO Mapaljielenuneaa, UCIoib3ys
COOTBETCTBYMOIKE (hopMyIbl. Beipaxars onHu
€IMHULIBI I3MEPEHUS TUTOIIaIN, 00beMa, MaCChI,
BpPEMEHH Yepe3 JIpyTrHe.

JIpooHubIe ynca (6 yacoB)

Perrenne 3a1a4 Ha 4acTH.
CnoxeHre U BRIYUTaHHE ApoOei
C OIMHAKOBBIMHU 3HAMEHATEIISIMU.
Cwmemannbie yncia. CliokeHue u
BBEIUMTAHUE CMEIIAHHBIX YHUCEI.

OcBOUTH IPUEMBI PEILICHUS 3a/1a4 HA HaX0XKJICHUE
YacTy OT YKCJIA, YUCIIA N0 €r0 YacTH.
Knaccudummposats 3a1aun Ha 4aCTH 110 METOIY UX
peuenust. [lepeBoaNT, UMEHOBaHHBIC BEJTMYUHEI B
COOTBETCTBEHHBIE 00JIee KPYITHbIE €TUHULIBI C
UCITOJIb30BaHUEM OOBIKHOBEHHBIX JIPOOCH.
[TpuMeHsITh MPaBUIIO CHOKEHUS (BBIYUTAHUS)
npo0eii ¢ paBHBIMHM 3HaMEHATEISIMU TMPU PELICHUN
IPUMEPOB, ypaBHEHU U 3a7a4. OCBOUTH AITOPUTM
CJI0KEeHMS! (BBIYMTAHUE) CMEIIAHHBIX YUCEI.

Jecsatuunbie qpoou. CiioKkeH

He ¥ BbIYUTAHHUE IeCATHYHBIX Apodeii. (5 yacos)

CriocoObl cpaBHEHHS
necaTUUHBIX ApoOei. CpaBHEHME
BeJInUrH. CIOKEHHE U
BBIUUTAHUE IECATUIHBIX TPOOEii.
Permenue 3anay. [Ipubnmxennble
3HaueHue yuces. OKpyrieHue
YHCell.

Pa3Butne npeacraBnenuii 0 yuciie, OBIAICHUE
HABBIKOM YTEHHS U 3aIIUCH JACCATUYHBIX IPOOEH.
CocTaBUTbH aNTOPUTM CPABHEHUS ECITUUHBIX
Ipo0elt 1 HayYUThCS IPUMEHSTH €ro MPHU PEIICHUN
3amad. COCTaBUTh aJTOPUTM CIIOKCHUS

(BBIUMTAHUS )OKPYTJICHHS ACCATUYHBIX IpoOeit 1
Hay4HUTHCS IPUMEHSTH €ro0. Mcronb30BaTh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA, B TOM YHCJIC MOJICIH U
CXEMBI JUIsl pelIeHUs 3a/1a4 Ha IBHXKEHHE 110 PEKe,




\ cojieprKallue AeCATUYHbIC TPOOH.

YMHOKeHHe U AesieHue apodeii (5 yacos)

'Y MHOKEHHUE AECATUYHBIX
npoOeii. JleneHue necITUIHBIX
npoOeii. Pemienue 3amay.
Cpennee apudmeTudeckoe.
PerieHne ypaBHEHUN.

CocTaBUTH alrOPUTM YMHOKEHUS U JCIICHHUS
JECSITUUHBIX Apo0ei, yMETh €r0 IPUMEHSATh U
pELIECHNH 3a7a4 U YpaBHEHUM. BeIuucisaTs cpennee
apu(pMETUYECKOE HECKOIBKUX uncell. PemaTh
3a/1a4M Ha CPEIHIOK CKOPOCTh U JPYTHE CPEIHUE
BEJIUYMHBL. BiageTs oOumm npueMoM perieHus
yueOHBIX 3a/1a4.

HNHcTpyMeHTHI 114

BbIUHCJIeHn H n3mepennii (5 yacoB)

[IporienThl. OCHOBHBIE 3a/1a4l HA
MpOLEHTHI. MI3Mepenue u
MOCTPOECHUE yriaoB. buccekrpuca
yTJia, CMEKHBIC YTJIBI.

®opMUpPOBaATh MOHATUE MPOIECHTA, TEPEBOJIUTH
MIPOIICHTHI B ICCATUYHYIO IPOOb U oOpaIiaTh
JECATHUYHYIO Ip0o0b B MPOIEHTHI. PemaTte 3a1a4 Ha
HaxO0JICHUE MPOIICHTA OT YKCIIa, HAX0XKICHUE
Yyyucya Mo €ro MpoIeHTaM, MPOIEHTHOI'O OTHOIICHUS
BeJIMYMH. [[pOM3BOJIBLHO U OCO3HAHHO BIIAJICTh
00IIMM npreMoM perieHus 3a1ad. CTOUTh U
WU3MEPSATH YIJIbl, TPOBOJAUTH OMCCEKTPUCY YIIA.
[IprMeHATh MOMyYEHHbIC 3HAHUS JJIs1 PELICHUS
MPAKTUUYECKUX 3a]a4.

6 KJace

IToBTOpeHue (2 yaca)

ApudmMerrnueckue TeUCTBUS C
NMECATUIHBIMH IPOOSMH.
Pemenure 3a1a4 1 ypaBHEHHUI.

CBoiiCTBA U X MPUMEHEHUE K PELICHUIO.
CucreMaTu3upoBaTh 3HAHUS, YMEHUE YUaITUXCs IO
TeMme» Apudmeruueckue AeUCTBUS C AECATUYHBIMU
JIpOOSIMU» M IPUMEHSTh UX K PEIICHUIO YpaBHEHUIN
U 3a]1a4.

Hen

HMOCTh yHce (4 yaca)

[Ipu3Haku nenuMocTy Ha 4 U 8.
Perenne 3amay ¢
MCIIOJIb30BaHUEM MPU3HAKOB
neanMocTd. HanbompniioOnmii
ENUTENL HHAUMEHBIIIEE 0011Iee
KpaTHOEABYX U OoJiee
HATypaJbHBIXUNCET.

dopMHUpOBaTh ONPEACIEHUS JCIUTENST UKPATHOTO,
IIPOCTOIO ¥ COCTAaBHOTO YMCJA, CBOMCTBA W
IIPU3HAKU JETMMOCTH. JlOKa3pIBaTh U OIPOBEPraTh
C TOMOUIBKO KOHTPIPUMEPOB YTBEPKICHUA O
nenuMocT  umcen. HMccnenoBare mpoCTEMIINE
YHUCJIOBBIE 3aKOHOMEPHOCTH,IIPOBOJINTH YMCIIOBBIE
AKCIIEPUMEHTHI (B TOM YHUCJE C MCIOJIb30BAHHEM

KaJIBKYJISITOPA, KOMIIBIOTEPA). Bepno
UCIIOJIb30BaTh B PEUU TEPMHUHBI:  JCIHUTEINb,
KpaTHOe, HauOOJbIIMK  OOUUMN  JCIUTEIb,

HauMeHbIllee oOIIee KpaTHOE, MPOCTOE YHUCIIO,
COCTAaBHOE YHCJIO, YETHOE YHCIIO, HEYETHOE YUCIIO,
B3aMMHO TIPOCTBIC YHCIIA, Pa3JIOKEHUE YHWClia Ha
MPOCTHIE MHOXXHUTENU. PemaTh TeKCTOBBIE 3a1a4u
apu(pMeTUYECKUMHUCIIOCO0aMH.

CioxeHue U BbIYMTaHue Apodeil ¢ pa3HbIMH 3HaMeHaTeasaMu (13 yacos)

OcHOBHOE CBOMCTBO APOOH.
PasnuuHbie npueMsl
cokparienust npodeii. CinoxeHnune
Y BBIYMTAHUE IPOOCH C
pa3HBIMU3HAMEHATEIISIMH.
[TpuMeHeHnenpaBUII CIIOKEHUS

dopmynrpoBaTh OCHOBHOE CBOICTBO
OOBIKHOBEHHON JIpoOHM, TMpaBWiia CpPaBHEHUS,
CIIO)KCHHS Y BBIYMTAHUS OOBIKHOBEHHBIX APOOCH.
[Ipeobpa3oBbIBATH 0OBIKHOBEHHBIC npodu,
CpPaBHMBAaTh W YMOPSIJAOYMBATH HX. BBINONHATH




WBBIYUTAHUS IPpOOeH ¢ pa3HBIMU
3HAMEHATEJISIMU TIPU PEIICHUN
TEKCTOBBIX 3a7a4. ClI0)KEHUE U
BEIYMTAHUE CMCIIAHHBIX YUCEIL.
Pemenue 3a1a4 u ypaBHEHUH.
VMHOKeHNE 00BIKHOBEHHBIX
npooeii. Haxoxaenue yucia mo
ero JIpoOu U HaXOXKJICHUE
apobu ot uucna. J{poOHeie
BBIPAYKCHMUSI.

CJIOKEHUE W BBIYMTaHUE OOBIKHOBEHHBIX IPOOCH U
CMEIIaHHBIX 4YHuCeN. Pemarh TEKCTOBBIE 3a/a4yu
apu(PMETHICCKUMH CIIOCOOaMU. AHAITM3UPOBATH U
OCMBICTTUBATh TEKCT 3a7a4d, rmepedopMyIupoBaTh
yCIIOBUE, U3BIIEKaTh HEOOXOAUMYIO HH(OPMAIIHIO,
MOJEIIUPOBATh YCIOBHE C TIOMOIIBIO  CXEM,
PUCYHKOB,  pEalbHBIX  OOBEKTOB;  CTPOUTH
JIOTHYECKYIO TETIOYKY PaCCYKICHHUH; KPUTHUCCKH
OLICHWBATh IMIOJIYYCHHBI OTBET, OCYIICCTBIIATH
CaMOKOHTPOJIb, TIPOBEPSIST OTBET HA COOTBETCTBUE
YCIIOBUIO. BBITIONHATE MPUKUAKY M OLIEHKY B XOJI€
BBIYHCIICHUN. BBIMOMHATE YMHOXKEHUE U JIETICHUE
OOBIKHOBEHHBIX Jp0o0€l U CMEIIAaHHBIX YHCE].
Haxonuth npo0b OT Ynciia ¥ 9MCIIo TI0 €T0 JPOo0H.
[IpoBoUTH HECJIOKHBIC HCCJICTIOBAHMSI,
CBS3aHHBIE CO CBOWCTBAMH JAPOOHBIX YHCET,
ONHPAsCh HAa YHUCJIOBBIC DSKCIICPUMEHTHI (B TOM
quCci€ C  HWCIOJIb30BAaHUEM  KalbKYJISATOPA,
KOMITBIOTEPA).

OTHOIEH

Ul 1 nponopuuu (5 4acoB)

ITponopunu. OcHOBHOE
CBOWCTBO Nponopiuu. Pemenne
3a/1a4 C NpsMO
IPONOPLIMOHAIIEHBIMHU
BEJIMYMHAMU U C 0OpAaTHO
IPONOPLIMOHAIIBEHBIMHU
BEJIMYMHAMHU C TIOMOIIIbIO
nponopuuu. Pemenne
r€OMETPUYECKUX 3a]a4 Ha
HaxO0JI€HUE TUIOLAAN Kpyra U
JUIMHBI OKPYKHOCTH, MacIuTada.

BepHO HCIIOJB30BaTh B pCUU TCPMUHBI: OTHOIICHUC
YHuCCJI, OTHOIIICHUC BCIIMYMH, B3aMMHO 06paTHI)Ie

OTHOUIEHHUsI, IPOIOPLHUsI, OCHOBHOE CBOMCTBO
BEPHOM MPOINOPLUHH, OPSIMO IPONOPLUOHAIIBHBIE
BEJIMYMHBI, oOpaTHO MPONOPIIMOHAIIBHBIC
BEJIMYMHBI, MacmTad, JJIMHA  OKPYXHOCTH,

TUIONIA/Ib KpyTa, map u chepa, ux UeHTp, paanyc u
muameTp. Mcnonp3oBaTh TOHATHS OTHOLICHUS H
OpOTMOPIMK TPU  pelieHuu 3anad. [IpuBoauTh
IPUMEPHI UCTIOTB30BAHUS OTHOIIICHUH B MPAKTHKE.
Hcnonp3oBaTh MOHATHE MacmTad MpH PEIICHUU
OpaKTUUECKUX  3a7ad.  BbUMCIAT  AJUHY
OKpPY>KHOCTH M IJIOLIAAb KPyTa, UCIOJIb3Ys 3HAHUS
O TNpUOJMKEHHBIX 3HAYEHUSX uucen. Pemartp
3aJaud Ha IMPOLEHThl U JPOOH COCTaBICHHEM
npornopuuu (B TOM YHMCIE 3a7aud W3 peajbHOU
NPAaKTHUKH, HCHOJB3ysS TMpU  HEOOXOIUMOCTU
KAJIBKYJISITOD).

Iosio:kuTeEIbHBIE H OTPUIIATEIbHBIE Yncia (11 yacoB)

Monyiib yncia. Haxoxaenue
3HAQYEHUM BBIPAKCHUN
coAepKaluX MOJYJIb YUCEI.
CrnoxxeHue OTpULaTEIbHBIX
YHUCEJI, YACEJ C pa3HBIMU
3HakaMu. Beruntanue. Penienue
3a/1a4 U ypaBHEHUH C
MCTIOJIb30BAHUEM MPaBUII
CJIOKEHUS ¥ BBIYUTAHUS

IMOJIOKUTCIIbHBIX U

BepHo wucnonp3oBaTh B peyd TEPMHUHBI MOIYIb
4Yuciaa,  BBIYUCIATH  3HAYCHUE  BBIPAXKEHHS,
comepKamux MoAyJb uyucen. PopMmyaupoBaTh
IIPABWJIa CJIOKEHUS, BBIYUTAHUSA, YMHOXEHUA H
JIEJICHNs. OTPULIATENIBHBIX W IOJIOKUTEIIBHBIX
qucel. Brrancnars YUCIIOBOE 3HA4YEHUE
OYKBEHHOT'O BBIPQ)KEHUS MPY 33JaHHBIX 3HAYCHHSIX
OykB. CocTaBisATh ypaBHEHHs Ha OCHOBE
3aBUCHUMOCTEN MEXKY KOMIIOHEHTaMH




OTPULIATENbHBIX YUCEIL.
YMHOXKEHHE U AEIECHUE
MOJIOKUTEIIBHBIX U
OTPHULIATEIILHBIX YUCET.
PackpbiTie ckoOOK. YpaBHEHUS
CaoiicTBa ypaBHeHUH. Pelienue
ypaBHEeHUU. Penienue 3amay Ha
COCTaBJICHUE YPaBHECHUIA.
[TocTpoenue pa3nuuHbIX GUTYD
Ha KOOPJAUHATHOM MJIOCKOCTH.

apu(pMeTHIECKUX JeicTBU. BepHO MCTONB30BaTh
B pEYd TEpMHUHBI: KO3()PHUIMEHT, pacKpbITHE
CKOOOK, TOJ00HBIE cJaraeMble, MpPHUBEICHUE
NOMOOHBIX  CllaraéMbIX, KOpPEHb  YpaBHEHMS,
JUHEWHOE YypaBHEHUE. ['paMMaTH4ecKun BEpHO
YUTaTh 3alUCH ypaBHEHWH. PacKpbiBaTh CKOOKH,
yIPOIATh BBHIPAKEHUS, BBIUUCIATH KOIPPHUIHESHT
BBIpAKEHMUs. PemaTe ypaBHEHHsI yMHOKEHUEM HUITU
JieJIeHneM 00enX €ero 4acTeil Ha OJHO U TO XK€ He
PaBHOE HYJIIO YUCIIO ITyTEM IIEpEHOCca, CIaraéMoro
U3 OJHOW YacTU ypaBHEHUs B Jpyryr. Pemars
TEKCTOBBIE 33Ja4d C [IOMOIUBI YpPaBHCHUM.
Pemarb TekcTOBblEe 3adaud apUPMETHUECKUMU
cnoco6amu. CTpouTh Ha KOOPAUHATHOU MIIOCKOCTH
TOYKM U (QUTYypbl MO 33JaHHBIM KOOpAMHATAM:
ONpENENATh KOOPAMHATHI ToueK. UnTaTh rpaduku
MIPOCTENIINX 3aBUCUMOCTEH. Pemarb TEeKCTOBbIE

3a1a4u apu(MEeTUIECKUMU croco0amu.
AHanu3upoBaTh U OCMBICHATH TECT 3ajlauu,
nepeopMyIUpOBaAThH yCIIOBHE, U3BJICKATh
HE0OX0oMuMYI0  MH(OpMaIKI0,  MOJCIUPOBATH

YCJIOBUE C MOMOUIBIO CXEM, PUCYHKOB, pEajlbHbIX
MPEAMETOB; CTPOUTh  JIOTUYECKYIO  ILIEMOYKY
paccyXIeHUM; KPUTHYECKHU OIICHUBATh
MOJYYEHHBIN OTBET, OCYIIECTBISATH CAMOKOHTPOJIb,
MIPOBEPSISL OTBET HA COOTBETCTBUE.

COILEPKAHUE OBYUEHUSA

7 KIIACC

Bripaxkenus, ToxxaecTsa,
ypaBHeHUs. (6 4acoB)
BykBeHHBIEC BBIpaKCHUS
(BbIpa>KEHUS C IEPEMEHHBIMHU ).
YucnoBoe 3HaueHUuEe OYKBEHHOTO
BeIpaxkeHus. [IpeoOGpa3zoBanue
OYKBEHHBIX BBIpQKCHHUI HA
OCHOBE CBONCTB
apu(pMETHIECKUX JTCUCTBUM.
Pemenne ypaBHeHUl,
CBOSIIMNXCA K JINHEWHBIM.

BpinonHsATh 3JIEMEHTApHBIE 3HAKOBO-
CUMBOJIMYECKUE TCUCTBUS: MPUMEHSITh OYKBBI JJIsI
o00O3Ha4YeHUsT 4uceN, Ui 3alucu  OOIIMX
YTBEPKJICHUI; COCTABIISITH OyKBEHHBIC BBIPAYKECHUS
10 YCJIOBUSAM, 33/IaHHBIM CJIOBECHO, PUCYHKOM HJIA

YepTEeKOM; TPeoOpa3oBbIBaTh anreOpanvecKue
CYMMBI U TIPOU3BEICHUS (BBIMOIHATH IPUBEIACHUE
MOMOOHBIX  CJIaraeMbIX, PACKPBITHE CKOOOK,

YIPOIIEHUE MPOU3BEACHUN ). BHIUHCIISTE UNCIOBOE
3HaYeHUE OYKBEHHOTO BBIPAKECHUS; HAXOAUTh
00J1acTh JOMYCTHUMBIX 3HAUYCHUH TEPEMEHHBIX B
BbIpaKEHNHU. Pacrio3HaBaTh JIMHENHBIE YPABHEHHUS.
Pemats nuHelniHble ypaBHEHUS. PemiaTe TEKCTOBbBIE
3a/layu anredpanvyeckuM CrocoOoM: MEpPEXOaUTh
OT CJIOBECHOW (POPMYJIMPOBKHU YCIOBHS 3a7a4M K
anreOpanvyeckod MOJIENM IMyTeM COCTaBIICHUS
YPaBHEHHUS; pPELIaTh COCTABICHHOE YPaBHEHUE,
MHTEPIIPETUPOBATH pe3ybTar. N3BnekaTh
uHbOpMAIUIO U3 TAOIUI U AUArpaMM, BBITIOTHITh
BBIYUCIIEHUS 110 TA0IMYHBIM TaHHBIM. OnpeeisiTh




Mo JaWarpaMMaM HauOOJbIINE W HAUMEHBIIHNE
JlaHHbIEC, CpPaBHMBATh BeJUYMHBL [IpeacTaBisiTh
uHDopMaIMi0O B BHUAC TaOJMIl, CTOJIOYATHIX U
KPYTrOBBIX JuarpamMM, B TOM YHCJIE C MOMOIIbIO
KOMIIBIOTEPHBIX Mporpamm. [IpuBoauTh IpUMEpHI
YHUCJIOBBIX JaHHBIX (II€Ha, pOCT, BPEMS Ha IOPOTY U
T. 1I.), HAXOJUTH cpeaHee apudMeTHIeCKoe, pa3Max
YUCJIOBBIX HA00pOB. [IpUBOIUTH copepiKaTeIbHBIC
MIPUMEPHI, UCIIOJIB30BaHUS CPEAHUX IS ONTMCAHUS
JTAHHBIX .

OyHKIMH. (5 4acOB)
Oyukuus. ['paduk pyHKIUN.
Brruncnenue 3HaueHui
dbyHkIMu 110 hopmyIe.

Boruucnate  3HaueHus  QyHKIUH, 3aJaHHBIX
dbopmynamu (1Ipu HEOOXOAUMOCTH HCIOJIb30BaTh
KJIBKYJISITOP); COCTaBJSATh TaOJMIBI 3HAYCHUM
¢Gbynkuuidi. CTpouTh N0 TOUYKaM rpaduku QyHKIHMA

JIuneitnast GpyHKUIMS U ee
rpaduk.

OnuceiBaTh CBOMCTBAa ()YHKIIMM Ha OCHOBE €€
rpauyeckoro ImpeacraBiieHus. MoaenmupoBarth
peanbHbIe 32aBUCUMOCTH (POpMyJIaMH U TparKaMu.
Yutarb TrpaduKd  pea’mpHBIX ~ 3aBHCHMOCTEHN.

CocTaBiAATh bopMyIIHI, BBIpXKAIOITHNEC
3aBHCHMOCTH MEKy BEITUYMHAMHU, BBIYUACIIATH 110
dbopmynam.

CreneHb ¢ HaTypalbHBIM
IoKa3aTejeM 5 9acoB)
CaoiicTBa CTEIEHU Cc
HAaTypaJIbHBIMU TMOKa3aTEJSIMU.
[IprmeHeHnEe CBOMCTB CTENIEHU
IIPU  PELICHUU YIIPAXKHEHUU.

@opMynupoBaTh, 3alMCHIBATH B CUMBOJIMYECKOM]
dopmMe U OOOCHOBBHIBATH CBOMCTBA CTEMEHH C
HaTypaJbHbIM [0Ka3aTejieM; MPUMEHSTh CBOWCTBA
CTENEHU JJid TpeoOpa3oBaHUS BBIPAKEHUU |
BBIUHCIICHUU. BBITOIHAT AEUCTBUSI COAHOWICHAMM.
CrtpouTtb rpaduku u3ydaeMbIX (PYHKIIHI; OTUCHIBATH
UX CBOMCTBA.

OnHOYJICHEL. YMHOXEHHE

OJTHOYJICHOB. Bo3Benenune

OJTHOYJIEHA B CTETIEHb.

MHoOrousneHsl. (7 yacoB) | BeImonHAT,  ACHCTBUS € MHOTOWICHAMH.
CrnoxeHne W BBIUATAHMUE | BBIMONHATH  pa3ioKEHHME  MHOIOYIEHOB  Ha
MHOT'OYJICHOB. YMHOXeHHe | MHOKUTENU. [lpumensaTs paznuusbie  (HOpMBI
OJHOYJIEHAa Ha  MHOTOYJIEH. | CAMOKOHTPOJIS MPHU BHIMOJIHEHUUIIPEOOpa30BaHUil.
Pemenune YPaBHEHUM.

Brinecenne oOeroMHOKUTEINS

3a CKOOKH.  YMHOXEHHE

MHOIoO4JeHa Ha MHOTOYJCH.
Pa3noxenue MHOTOYJIEHA HAa
MHOXKUTEIIN CII0COOOM
rPYNIUPOBKHU.

@opMyJIbl COKPAILIEHHOTO
YMHOXEHUs. (7 9acoB)
Bo3Benenue B kBazpat u ky0O
CYMMBI U Pa3HOCTHU JIBYX
BbIpaXKeHUM. Pa3noxenne Ha
MHOKHTEIIN C ITIOMOUIBIO
dbopmyII KBaJpaTa CyMMBI U

BriBoauTh (OpMyIibl COKpPAIIEHHOTO YMHOXEHHUS,
MPUMEHSTh UX B MPEOOPa30BaHUAX BBIPAKECHUN U
BBIYHUCIICHUAX. BBINOIHATE pas3ioxeHue
MHOI'OYJIEHOB Ha MHOKUTEJIH.




KBaJipaTa pa3HOCTH.
YMHOkKEHHE pa3HOCTH JIBYX
BBIPAKEHUI HA UX CYMMY.
Paznoxenue pasHocTu
KBaJIpaTOB HAa MHOKUTEJIH.
PaznoxeHnne Ha MHOXUTEN
CYMMBI U Pa3HOCTH KyOOB.
[IpeoOpazoBanue 11€510T0
BBIPAKEHUSI B MHOTOUJICH.
[IpumeneHune pa3IudHbIX
CIOCO0OO0B JIJIs PA3JIOKEHUS Ha
MHOKHUTEIIH.

Cucremsl JIMHEHHBIX
ypaBHEHHH. (5 4acoB)

Pemienne cucrteM JMHEWHBIX
ypaBHEHUM crocooom
nojACTaBKU. Pelienne cucrem
JINHENHBIX YpPaBHEHUMU
croco0om ciokeHus. Pemienue
3a7a4  C TIOMOUIBIO CHCTEM
YpaBHEHUMU

Onpenensite, SIBASETCA JIM Napa YUCEN pPEelICHUEM
JAHHOTO YpaBHEHHUS C JIByMS TI€PEMEHHBIMU;
MPUBOJIUTh MPUMEPHl PEIICHHUS YpPaBHEHUU C
JIBYMs TEPEMEHHBIMU. Pemath CHUCTEMBI JBYX
YpaBHEHUU C JIByMsI TIEPEMEHHBIMU, YKa3aHHbIC B
cojepkanuu.  Pemarb ~ TEKCTOBbIE  3aJaud
anreOpanyeckuM  CIOCOOOM:  TEPEXOJIUTh  OT
CIOBeCHOM (OPMYJIHMPOBKH YCIOBHUS 3aJa4d K
anreOpanyeckorl MOJACIH TYTeM COCTaBJICHUS
CHUCTEMBbl ypaBHEHHUM; pelllaTh COCTaBJICHHYIO
CHUCTEMY YpaBHEHHUI; UHTEPNPETUPOBATH
pe3yabTar. CTpouTh rpaduku ypaBHEHUM C IBYMSI
nepeMeHHbIMU. KOHCTpyHpOBaTh SKBHUBAJICHTHBIC
peueBble  BBICKA3bIBaHUSI C  KCIOJIb30BAHUEM
anreOpanyeckoro M TEOMETPUUYECKOTO SI3BIKOB.
Pemiate u uccnenoBaTh ypaBHEHUSI U CHCTEMBI
YpaBHEHH  HAa  OCHOBE (yHKIIMOHATBHO-
rpauuecKux NpeJCcTaBIeHUN YpaBHEHHH

COILEPKXAHUE OBYUYEHUASA

8 KVIACC

Panmonansueie gpoou. (8
4acoB)

OcHOBHOE CBOMCTBO Apo0OH,
COKpaIieHue apooei.
ToxxnecTBeHHBIC
npeoOpa3oBaHUs
PaIMOHABHBIX BBIPAKCHHH.

Oynkuus y = “ u e€ rpaduk.
X

dopMynHupoBaTh OCHOBHOE CBOMCTBO
paloHaIbHOM JIpOOM W TPUMEHSTh €ro I
npeodpazoBaHus ApoOei. BBIMOTHATE ClIOKEHHE,

BBIYUTAHUE, YMHOXEHUE u JIEJIEHUE
pallMOHANIBHBIX JIpoOeH, a TakXke BO3BEICHUE
apoOM B  CTENEHb. BBIMOJHATE  pa3zIUyHbIC
npeoOpa3oBaHUsl  PAIMOHAIBHBIX  BBIPAKECHHI,

JTIOKa3bIBAaTh TOXK/IECTBA. 3HATh CBOMCTBA (PYHKIIUH

y = K , tnme k=0, uxymers cTpouth €€ rpaduk.
Hcnonb30BaTh KOMITBIOTEP I MCCIIEIOBAHHUS
NOJIOXKeHUs rpaduka B KOOPAWHATHOHN MJIOCKOCTH
B3aBUCHMOCTH OT K.

KBanpatueie kopHu. (7 yacoB)
KBanparnsiit kopens.CBolCTBa
KBaJIPATHBIX KOPHEH.

[IpuBoauTh  MNpUMEpPHl  paLMOHAIBHBIX U
UppalMOHAIBHBIX 4YHcen. Haxonutb 3HadeHHs
apr(pMETUYECKUX KBaJIPATHBIX KOPHEH, UCIOJIB3YS




[IpeobpazoBaHus BEIpAKEHUH,
CoJieprKalInX KBaJpaTHbIC
KOpHH. DYyHKIHSA y = x, €€
CBOMCTBA U TpaduK.

py HEOOXOIUMOCTH KaNbKyIsaTop. Jloka3wiBaTh
TEOpEeMbl O KOPHE W3 TPOU3BEACHUS U Jpo0H,
TOXIECTBO a 2 = a, TMPUMEHATh UX B
npeoOpa3oBaHusX BeIpaxkeHUH. OCBOOOKITATHCS
OT MPPAIMOHATILHOCTH B 3HAYCHUSIX IpOoOeH BHa
a, a. BernocuTh MHOXKHTENH 3a 3HaK b b [ ¢ kopHs
U BHOCHUTH MHOXHWTEIh TIOJ 3HAK KOPHI.
Hcnons30BaTh KBaJpaTHBIC KOPHU JIJIS1 BRIPAYKEHUS
MIEPEMEHHBIX M3 TCOMETPUUYECKUX U (DHU3HUECKHUX
dbopmyn. Crpoutb rpapuk QyHkmuum y [ X #
WUTIOCTPUPOBATH Ha Tpaduke e€ CBOMCTBA.

KBagpaTtHbie ypaBHeHUA. (8
YacoB)

KBanparnoe ypaBHeHue.
®opmyJsia KOpHEW KBAIPATHOTO
ypaBHeHHUs. Pemienue
palMOHAJIBHBIX YPaBHEHUM.
Pemenune 3ama4, npuBoAsSIIuX K
KBaJI[paTHBIM YpaBHEHUSIM U
IPOCTENIINM palliOHATbHBIM
YPaBHEHHUSIM.

Pemate  kBazmpatHele ypaBHeHus. Haxomuth
nogOOpOM  KOPHM  KBaJIpaTHOTO  ypaBHEHUS,
ucnoyib3ys  TeopeMy  Buera.  HMccmemosath

KBaJIpaTHbIE YpPAaBHEHHS MO JUCKPUMHHAHTY U
ko3P dunreHTam. Pemate JTpOOHBIE
palOHAJIBHBIE YPABHEHUS, CBOJS PEIICHNE TaKUX
YPaBHEHUM K PELICHUIO JINHEMHBIX U KBAaJIPaTHBIX
YPaBHEHUM C TMOCIEAYIOIMM HCKIKOYEHHUEM
IIOCTOPOHHMX KOpHEH. PemaTe TEKCTOBBIE 3a7a4H,
UCIOJIb3YSl B KAauecTBE aire0panyeckorl Mozenu

KBaJpaTHbIE U JAPOOHBIE  paIMOHAJbHBIC
YpaBHEHMSL.
Hepagenctsa. (7 yacoB) ®opMynupoBaTb M JIOKa3blBaTb  CBOMCTBA

UucnoBele HEPABEHCTBA U X
cBorictBa. [lousiennoe
CJIO’KEHUE U YMHOKEHUE
YHUCJIOBBIX HEPABEHCTB.
JInHeliHbIE HEPABEHCTBA C
OJHOM MEPEMEHHON U UX
CUCTEMBI.

YUCJIOBBIX HEpaBeHCTB. MccrmemoBaTe ammapar
HEPABEHCTB ISl OIICHKHU MOTPEITHOCTH ¥ TOYHOCTH
npubmkeHuss.  HaxomuTe — mepecedyeHue U
00BbEeTMHEHNE MHOXKECTB, B YACTHOCTH YHMCJIOBBIX
IIPOMEXYTKOB. Pemiars nuHENWHbIE HEPAaBEHCTBA.
Pemate cUCTEMBI JTMHEWHBIX HEPABEHCTB, B TOM
YUCJIe TAKUX, KOTOPBIE 3alUCaHbl B BUJIE JBOWHBIX
HEPaBEHCTB.

CrereHs ¢ 1eIbIM
IoKa3areJjieM. DJIEeMEHTBI
CcTaTUCTUKHU. (5 yacoB) CTeneHb
C IICJIBIM ITOKa3aTeJIEM H €€
CBOMCTBA.

3HaTh OMpEeIeTICHUE U CBOMCTBA CTEIICHH C IEIBIM
nokasareneM. [IpuMeHsITh CBOWCTBA CTENEHH C
EJTBIM MoKazaTeyieM npu BBITIOJIHEHUHN
BBIYHCIICHU U TMPeoOpa3OBaHUM  BBIPAKCHHI.
Hcrmonp30BaTh 3aluch B CTaHAAPTHOM BHJC IS
BBEIPOKCHHSI Pa3MEPOB OOBEKTOB, IIUTEIHLHOCTH
MPOIIECCOB B OKpyXkaromeM wmwupe. [IpuBoauTh
PUMEPDI penpe3eHTaTUBHON u
HEpenpe3eHTaTUBHON  BbBIOOpKU.  VI3Bnekarthb
nHpopmaruio u3 TaOIUIL YacTOoT u
OpraHW30BbIBaTh MH(POPMAIMIO B BHAE TaOJIHIL
4acToT, CTPOUTH WHTEPBATHHBIN ps.
Hcnonp3oBath HaTJISITHOE IIpEICTaBIICHUE
CTaTUCTUYECKON MH(OPMALIMU B BUJE CTOIOYATHIX
Y KPYTOBBIX JTUArpaMm, MOJTUTOHOB, THCTOTPAMM.

COJEPXAHUME OBYUYEHUA




9 KUIIACC

KBanpatnunas ¢pynkius (9
4acoB)

OyHKIMM U €€ CBOMCTBA.
KBagpaTHbI1il TpexueH.
KBanpatuunas GyHKIuUS U ee
cBoiicTBa. CteneHHas
¢ynkuus. Kopens N-crenexy.

OnuceiBaTh mOHATHE (YHKIHH Kak TpaBuUia,
YCTaHABIMBAIOWIETO CBS3b MEXAY JJIEMEHTaMU
JByX MHOeCTB. POpMyIupOBaTh OMpEACTICHUS:
HyJI QYHKIIUW; TIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA
byHKIINH, byHKIIH, BO3pacTarolen
(yObIBaromiell) Ha MHOXXECTBE, KBaJApaTHUYHOU
GyHKIMM;, KBaJpaTHOTO HEPABEHCTBA; CBOWCTBA
KBaJIpaTUYHON (GYHKUIMU; TpaBWIa MOCTPOCHHUS
rpaduKoB PYHKIIUHA ¢ TOMOIIBIO TTpeoOpa3oBaHu
Bua f(x) — f(x) + b; f{x) — f(x + a); f(x) — kf(x).
Crpouts rpaduku (GYyHKIMHA C  TOMOIIBIO
npeoOpazoBanuii Buaa f(x) — f(x) + b; f(x) — f(x
+ a); f(x) — kf(x). Ctpouts rpadux KBaapaTUIHON
¢ynkuuu. Ilo rpadguky kBagpaTuyHOW (YHKLIHH
ONUCHIBATh €€ CBOMCTBA. ONUCHIBATh CXEMAaTUYHOE
pacmojoxeHne Mmapaboiasl OTHOCHUTENBHO OCH
abcuycc B 3aBHCHUMOCTHM OT 3HaKa CTapIIero
ko3 urenTa 151 JVCKPUMHUHAHTA
COOTBETCTBYIOIIETO KBAJIPATHOTO TPEXUICHA.

VYpaBHEHUSI U HEPABEHCTBA C
OJIHOM TIepeMeHHOM (6 YacoB)
YpaBHEHHUS C OJTHOU
nepeMeHHoi. HepaseHcta ¢
OJHOM MEPEMEHHOM.

Pemate ypaBHEHUS TPEThEN U YETBEPTOM CTEIICHU C
IIOMOILBIO PA3JI0KEHNUSI HA MHOYKUTEIN U BBEICHHUE
BCIIOMOT'aTEJIbHBIX  IIEPEMEHHBIX, B YaCTHOCTH|
pemiath ~ OMKBaapaTHble  ypaBHeHHUs.  Pemath
JIpOOHBIC pAIlMOHAIBHBIE YPaBHEHUS, CBOMAS UX K
LEIbIM YPAaBHEHUSM C IMOCIEAYIOUIEH IPOBEPKOM
KOpHeil. PemaTe HepaBeHCTBa BTOPOW CTEICHH,
UCIIOJBb3YA rpaduueckue IIPEACTABIICHHUS.
Hcnonp30BaTh METOA HWHTEPBAIOB Ul PEILICHHUS]
HECJIOKHBIXPALIMOHAIIbHBIX HEPABEHCTB.

YpaBHEHUSI U HEPABEHCTBA C
JIBYMS TIEpEMEHHBIMU (6 4acoB)

YpaBHeHUs Cc JIBYMs
NEPEMEHHBIMU U WX CHCTEMBI.
Hepasencrtsa Cc JIBYM

MNEPEMCHHBIMHA U UX CUCTCMEI.

Crpouts rpaguku  ypaBHEHMH C  JBYMs
NEPEMEHHBIMM B IPOCTEMIIMX CIydasX, KOIAa
rpauKoM gBIsieTcs psimasi, mapadosa,runepoona,
OKPYHOCTh. MCcTI0b30BaTh UX IISATPAPUUIECKOTO
pelieHusi  CUCTEM  ypaBHEHMHl  C¢  JByMs
nepeMeHHbIMHU. PemaTte cnocoOoM MOACTaAHOBKHU
CUCTEMBI IBYX YPAaBHEHHH C IByMs IEPEMEHHBIMH,
B KOTOPBIX OJIHO yYpaBHEHHE IEPBOM CTEIECHH, a
Ipyroe — BTOPOM cCTeneHu. Pemate TEKCTOBBIE
3a/layM, MCIONb3ysd B KayecTBE aireOpandeckoin
MOJIEIN CUCTEMY YPAaBHEHUM BTOPOM CTEIEHU C
IBYMSl TI€PEMEHHBIMM; pEIIATh COCTABJICHUIO
CUCTEMY, MHTEPIIPETUPOBATH PE3YJIbTAT.

Apudmernueckas u
reoMeTpuyeckas mporpeccuu (5
4acoB)

ApudmeTtnueckas mporpeccusi.
["eomeTpuueckas mporpeccusi.

[IpuBoanUTh TIpUMEpPBL:  MOCIEAOBATEILHOCTEN;
YUCJIOBBIX IOCJEA0BATEIBHOCTENH, B YACTHOCTH
apu(pMETUIECKON M TEOMETPUIECKON MPOTPECCUI;
HCIIOJIb30BaHUs MOCJIEA0BATEIbHOCTEN B
pealbHOWM  JKU3HU; 3a1ad, B KOTOpBIX




pacCMaTpUBAOTCSI CYMMBI C  OECKOHEYHBIM
yuciaoM  ciaraembix.  OnuceiBaTh:  MOHSTHUA
HIOCJIEI0BATEILHOCTH, YJIEHA MOCJIEI0BATEIbHOCTH;
c0c0ObI 331aHUS TOCIIEA0BATEIHHOCTH.

DneMeHTbl KOMOMHATOPUKU U
TEOpHUH BeposTHOCTEH (3 "aca)
OneMeHThl KOMOWHATOPHKH.
HauvanbpHble  cBemeHHs W3
TEOPHU BEPOSTHOCTEH.

BelmonnHuTh epedop BCeX BO3MOKHBIX BApHAHTOB
JUIsl mepeyéra 1 kKomOuHaumii. [IpuMenaTbnpaBuiio
KOMOMHATOPHOTO  YMHOXKEHHUsA. Pacno3HaBaTh
3alayd Ha BBIYMCICHUE YHCIA IEPECTAHOBOK,
pa3MeILEeHNH, COUYeTaHUM " IIPUMEHSTH
COOTBETCTBYIOIIME (OPMYJIbl. BEIUMCIATE YacTOTY
cilydailHOTo coObITUsl. OLIEHUBAaTh BEPOATHOCTD
CIIy4allHOTO COOBITHSI C TIOMOILIBIO YacCTOTHI,
YCTAHOBJICHHOW ONBITHBIM IIyTéM. Haxonuts
BEPOSITHOCTh CIIYYalHOTO COOBITHS Ha OCHOBE
KJIACCUYECKOI'O  OMNPENEIICHUs]  BEPOATHOCTH.
[IpuBoAUTH IpUMEPBI JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITUH.

Pemenne TecToBbIX 3aaHuii (S 4acoB)




TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaunmeHnoBaHue pa3je/ioB U TeM Koutpoabubie | [IpakTuueckue (uudgposbie)
MPOrpaMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Hatypanbhbie yncna 14 1
HpoOHbIe uncna 6
3 Hecsatuunbie qpoou. CroxxeHue u 5 1
BBIUMTAHUE JIECATUYHBIX ApoOeit
4 YMHOKEHHNE U I€TIEHUE JECATUYHBIX 5 1
npodeit
5 I/IHCprMeE-ITBI JUTSL BRIYUCTICHUH 1 4 1 1
U3MEpEeHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 6




TEMATHYECKOE IINTAHUPOBAHUE
6 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrtpoannsie | Ilpakruueckue (icpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoTshI
pecypchl
IToBTOpeHue 2 2
JemuMocTh uncen 4 1
3 CrnosxeHue ¥ BBIYMTaHUE APOOEH ¢ 13 5
pa3sHBIMHU 3HAMEHATEISIMU
4 OTHolIeHus ¥ TponopLUuU 5 1
5 [Tono>xurenbHbIE M OTPULIATEIBHBIE YHCIIA 10 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 2 6




TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne ni/m pasi KourpoJubnbie | IIpakTHyeckue (1udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 BripakeHusi, TOKAECTBA, ypaBHEHHS 6
2 OyHKIMH )
3 CreneHb ¢ HaTYpaJIbHBIMU ITOKA3aTENIIMU 5
4 MHorousieHbl 7
5 DopMyIIbl COKPALIEHHOTO YMHOXEHHS 7 1
6 CucreMbl TMHEWHBIX ypaBHEHUI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5




TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uicpp )
NMPoOrpamMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
[ToBTOpEeHME 2 2
2 JemuMocTh uncen 1
3 ClioxeHue ¥ BRIUMTAHUE IpOo0eH ¢ 1 1
pa3HbIMH 3HAMEHATEIISIMU
4 OTHo1IeHUs ¥ TPONOPLUN 1
5) [TonoxutenpHbIe U OTpULIATENIBHBIE YHCIIA 1 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4 7




TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM nu¢ppoBbIe
Ne n/m P Kontpoabneie | IIpakruueckue (icpp )
MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Ksanpatnunas QyHKIumsS 1 2
5 YpaBHEHHUS U HEPABEHCTBA C OJHOMI 5
MEPEMEHHOU
3 YpaBHeHHs 11 HEpAaBEHCTBA C IByMS 6 1
nepeMeHHBIMU
4 OneMeHTbl KOMOMHATOPUKHU U TEOPHH 3 1
BEPOSTHOCTH
5 Apudmerrnueckas 1 reoMeTpuiecKas 5 5
POTPECCUH
6 PelieHue TecTOBBIX 3a1aHUIl 4 1 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 33 2 10




IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Ne ni/mm KosunvecTBO 4acoB 1 JJIeKTPOHHBbIE LHU(POBbIE
ara
Tema ypoxka Kourpoabnubie | IIpakTuyeckue oOpa3oBaTe/bHbIE Pecypeh
Bcero U3y4YeHus
padoThI padoThI
1 Apudmernueckue IeiCTBUS C
HATypaJbHBIMH YHCIIAMMU. 1
[Ipuemsl ycTHOTO cyera.
2 Apudmernueckue T1eUCTBUS C https://academy-
HATYpAJILHBIMU YHCIAMH content.apkpro.ru/lesson/6f3abdc8-
1 20a3-4f60-8e05-caab8clb4c3e
https://academy-
content.apkpro.ru/lesson/57ea6e5e-
18e6-4d0b-a137-dfa0582a379e
3 CraproBas pabora 1 1
3anauu Ha qBUXKeHUe. Pemenue https://academy-
3a]1a4 Ha BCTPEUHOE JBHKEHUE 1 content.apkpro.ru/lesson/8dc98e86-
’ 656f-4ae3-b4c7-b859692036be
5 Pemenue 3anau Ha qBH>KEHUE B
IIPOTUBOMOJIOKHBIX 1 1
HAaIMpaBJICHUSAX.
6 Pemenue 3a1au Ha IBUKEHUE B 1
OJIHOM HaITpaBJICHUH.
7 IIxaJel 1 KOOpAUHATHI https://academy-
1 content.apkpro.ru/lesson/fb768ef7-
769c-41de-8db8-57a2d083f56¢
8 CocraBieHue OyKBEHHBIX U
YHUCJIOBBIX BBIPAXKEHUN. 1
VYIpoliueHue BEIPaKEHUMN.
9 Pemrenue 3amay Ha cocTaBieHUE 1



https://academy-content.apkpro.ru/lesson/6f3abdc8-20a3-4f60-8e05-caab8c1b4c3e
https://academy-content.apkpro.ru/lesson/6f3abdc8-20a3-4f60-8e05-caab8c1b4c3e
https://academy-content.apkpro.ru/lesson/6f3abdc8-20a3-4f60-8e05-caab8c1b4c3e
https://academy-content.apkpro.ru/lesson/57ea6e5e-18e6-4d0b-a137-dfa0582a379e
https://academy-content.apkpro.ru/lesson/57ea6e5e-18e6-4d0b-a137-dfa0582a379e
https://academy-content.apkpro.ru/lesson/57ea6e5e-18e6-4d0b-a137-dfa0582a379e
https://academy-content.apkpro.ru/lesson/8dc98e86-656f-4ae3-b4c7-b859692036be
https://academy-content.apkpro.ru/lesson/8dc98e86-656f-4ae3-b4c7-b859692036be
https://academy-content.apkpro.ru/lesson/8dc98e86-656f-4ae3-b4c7-b859692036be
https://academy-content.apkpro.ru/lesson/fb768ef7-769c-41de-8db8-57a2d083f56c
https://academy-content.apkpro.ru/lesson/fb768ef7-769c-41de-8db8-57a2d083f56c
https://academy-content.apkpro.ru/lesson/fb768ef7-769c-41de-8db8-57a2d083f56c

BBIPaKCHUM.

10

VYpaBHenus. Penienue 3a1au Ha
COCTABJICHHE YPAaBHECHUM.

11

VYpaBHenus. Pemienue 3a1au Ha
COCTABJICHHE YPAaBHECHUM.
3akperneHue.

12

Crenenp uncna. KBagpar u kyo
4yucIa.

13

I'eomeTpuueckue 3agauun

14

['eomeTpuueckue 3amauu.
3akpernieHue.

15

Pemrenne 3ama4d Ha yacTu
(HaxokJIeHUE IPOOH OT YKCTIa)

16

Pemenue 3anay Ha yacTu
(Haxo’KJ€HUE YHCa [0 €ro
Ipoou)

https://academy-
content.apkpro.ru/lesson/daf3018f-
ebl1d-4c9b-8bal-c28e0alad4ba

17

Pertenne 3aga4 Ha yacTu
(HaxokJeHue APOoOU OT YuCIa,
HaXO0KJEHUE YKCIIA IO €r0
poOu)

18

CrnosxeHue 1 BBIYUTaHUE ApoOeit

C OIMHAKOBBIMH 3HAMCHATCIISIMU.

19

Cwmenranubie uncia. CII0XKEHNE U

BBIYMTAHUEC CMCIIAHHBIX YHUCCII.

20

Cwmerranabie uncia. CII0XKEHHE U

BBIUUTAHUE CMEIIAHHBIX YHCE.
3akperieHue.

21

CriocoObI cpaBHEHUS

https://academy-
content.apkpro.ru/lesson/dc012807-



https://academy-content.apkpro.ru/lesson/daf3018f-eb1d-4c9b-8ba1-c28e0a0ad4ba
https://academy-content.apkpro.ru/lesson/daf3018f-eb1d-4c9b-8ba1-c28e0a0ad4ba
https://academy-content.apkpro.ru/lesson/daf3018f-eb1d-4c9b-8ba1-c28e0a0ad4ba
https://academy-content.apkpro.ru/lesson/dc012807-8194-4150-81a0-de8973c8242c
https://academy-content.apkpro.ru/lesson/dc012807-8194-4150-81a0-de8973c8242c

JECSITHYHBIX IpoOeit

8194-4150-81a0-de8973c8242c

22 CpaBHeHME BEJIMUUH 1
23 CI10’keHHEe U BBIYUTAHHE https://academy-
JeCATHUHBIX ,Z[p06el‘/'l. 1 content.apkpro.ru/lesson/df10c341-
fb4a-4138-81fa-8ce68aeladl3
24 CroXeHHe U BEIYUTAHHUE
JECATUYHBIX apo0eit. Pemenue 1
3a1a4
25 [TpubnmkeHHbIE 3HAYCHUS https://academy-
qucelL. OprrJIeHI/Ie UHCelL. 1 content.apkpro.ru/lesson/c08f78a8-
5a27-4248-9ab1-340906e0c1d1
Pemenue 3agau.
26 YMHOXEHUE TECATHYHBIX TIpoOei https://academy-
1 content.apkpro.ru/lesson/669d0c2a-
ec05-4497-ac8f-7a05b20b6d05
27 Jlenenue necATUYHBIX Apodeit https://academy-
1 content.apkpro.ru/lesson/87cfc31e-
d072-4594-a1e0-05fc3386ccf3
28 Pemenue 3amau https://academy-
1 content.apkpro.ru/lesson/a439593d-
6e59-4170-a71e-4068c4209868
29 Cpennee apupmerndeckoe
30 Pemenue ypaBHeHui
31 [IponienThl. OCHOBHBIE 33124 Ha 1
MPOLICHTBHI.
32 OcHOBHBIE 331241 HAa IPOLIEHTBHI.
33 Pemrenue 3amaq Ha IPOIICHTHI.
34 I'omoBast koHTpOJIEHAS paboTa
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME



https://academy-content.apkpro.ru/lesson/dc012807-8194-4150-81a0-de8973c8242c
https://academy-content.apkpro.ru/lesson/df10c341-fb4a-4f38-81fa-8ce68ae1ad13
https://academy-content.apkpro.ru/lesson/df10c341-fb4a-4f38-81fa-8ce68ae1ad13
https://academy-content.apkpro.ru/lesson/df10c341-fb4a-4f38-81fa-8ce68ae1ad13
https://academy-content.apkpro.ru/lesson/c08f78a8-5a27-4248-9ab1-340906e0c1d1
https://academy-content.apkpro.ru/lesson/c08f78a8-5a27-4248-9ab1-340906e0c1d1
https://academy-content.apkpro.ru/lesson/c08f78a8-5a27-4248-9ab1-340906e0c1d1
https://academy-content.apkpro.ru/lesson/669d0c2a-ec05-4497-ac8f-7a05b20b6d05
https://academy-content.apkpro.ru/lesson/669d0c2a-ec05-4497-ac8f-7a05b20b6d05
https://academy-content.apkpro.ru/lesson/669d0c2a-ec05-4497-ac8f-7a05b20b6d05
https://academy-content.apkpro.ru/lesson/87cfc31e-d072-4594-a1e0-05fc3386ccf3
https://academy-content.apkpro.ru/lesson/87cfc31e-d072-4594-a1e0-05fc3386ccf3
https://academy-content.apkpro.ru/lesson/87cfc31e-d072-4594-a1e0-05fc3386ccf3
https://academy-content.apkpro.ru/lesson/a439593d-6e59-4170-a71e-4068c4209868
https://academy-content.apkpro.ru/lesson/a439593d-6e59-4170-a71e-4068c4209868
https://academy-content.apkpro.ru/lesson/a439593d-6e59-4170-a71e-4068c4209868

IHOYPOYHOE IINTAHUPOBAHHUE

6 KJIACC
Ne Tema ypoka KouaunuyecTBO yacon 1 JJIeKTPpOHHBbIE HU(pPOBBHIE
ara
n/n Kourpoabnbie | IIpakTuyeckue oOpa3oBaTe/IbHbIE PecypChl
Bcero U3y4YeHus
padoThI padoThI
1 Apudmernueckue neicTBus ¢ https://academy-
HATYpaIbHBIMM YHCIAMU 1 content.apkpro.ru/lesson/a758e351-
57f9-4e43-92c5-9e6af97bd519
2 Apudmernueckue neicTBus ¢ https://academy-
JECATUYHBIMH JIPOOSIMH. 1 content.apkpro.ru/lesson/9e7bc25a-
5273-454f-961b-8d51a6e61572
Peienue 3a1a4 u ypaBHEHUH. 1
4 Bxonnas xoHTpOIBHAS paboTa 1 1
Penrenue 3a1a4 ¢ ncnonb30BaHUEM
MIPU3HAKOB JICIMMOCTH HAaTypaJIbHBIX 1
YHCe.
6 Pemenue 3agau ¢ uCnonb30BaHUEM
MPU3HAKOB JETUMOCTH HaTypasbHBIX 1
Yrcen.
7 HOJ v HOK myist 1Byx u 6oJjiee https://academy-
HaTypaTbHBIX YHCEN 1 1 content.apkpro.ru/lesson/a8dd469c-
ffcf-4elc-a542-a9c66224fff8
8 OcHoBHOE cBOcTBO ApoOu. Paznuynsie 1
MIPUEMBI COKpAIIEHUs IPOOeii.
9 Crno’keHre U BEIYUTAHNE Tpo0ei ¢ 1
pa3HbBIMH 3HAMEHATEIISIMU.
10 | TIpumeHeHUe PaBHII CIOXKCHUS U 1
BBIUUTAHUS poOel ¢ pasHbIMU



https://academy-content.apkpro.ru/lesson/a758e351-57f9-4e43-92c5-9e6af97bd519
https://academy-content.apkpro.ru/lesson/a758e351-57f9-4e43-92c5-9e6af97bd519
https://academy-content.apkpro.ru/lesson/a758e351-57f9-4e43-92c5-9e6af97bd519
https://academy-content.apkpro.ru/lesson/9e7bc25a-5273-454f-961b-8d51a6e61572
https://academy-content.apkpro.ru/lesson/9e7bc25a-5273-454f-961b-8d51a6e61572
https://academy-content.apkpro.ru/lesson/9e7bc25a-5273-454f-961b-8d51a6e61572
https://academy-content.apkpro.ru/lesson/a8dd469c-ffcf-4e1c-a542-a9c66224fff8
https://academy-content.apkpro.ru/lesson/a8dd469c-ffcf-4e1c-a542-a9c66224fff8
https://academy-content.apkpro.ru/lesson/a8dd469c-ffcf-4e1c-a542-a9c66224fff8

3HaMCHATCISIMU ITPU PCIICHUA
TCKCTOBBIX 3a1a4.

11 | PemieHue TEKCTOBBIX 3aau.
12 | CnoxeHue U BEIYUTAHUE CMEIIAHHBIX
YHCell.
13 | Pemenue ypaBHEHHUH, cofepKaIine
CMEIIaHHBIC YHCIA.
14 | PemeHne TeKCTOBBIX 33724
15| VYmHOXeHHe OOBIKHOBEHHBIX Apobei https://academy-
content.apkpro.ru/lesson/5ef3bafa-
dlaa-468d-b5fe-82cdb9fb5ddc
16 | Pemenue 33124 Ha HAXOXKJICHHE IPOOH
OT YHcIna
17 | [enenue 0OBIKHOBEHHBIX JAPOOEH https://academy-
content.apkpro.ru/lesson/5ef3bafa-
d1aa-468d-b5fe-82cdb9fb5ddc
18 | HaxoxaeHne Jyucia 1mo ero Apoomu.
Pemienue 3agau
19 | Pemenue 3a1a4 Ha HAXOXJICHHUE YUCIIA
IO €ro JIPOOH.
20 | poOHble BBIpaKeHUS
21 | Ilpomopumu. OCHOBHOE CBOMCTBO https://academy-
TIPOTIOPIIHH content.apkpro.ru/lesson/38f612c4-
4725-44cc-bf38-81dca79e01bb
22 | Pemenwue 3a1a4 ¢ IpsAMO
MIPOIIOPIIHOHATIBHBIMH BEJIMUHHAMH C
MOMOIIBIO POTIOPIIHH.
23 | Pemenwue 3a1a4 ¢ 00paTHO
MIPOTMOPITUOHATHHBIMH BETHYNHAMHE C
MTOMOIIIBIO TPOTIOPIINN
24 | Pemenwue 3ama4 ¢ 00paTHO

IIPONOPHIHNOHAJIBHBIMU BEJINYHHAMU C



https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/5ef3bafa-d1aa-468d-b5fe-82cdb9fb5ddc
https://academy-content.apkpro.ru/lesson/38f612c4-4725-44cc-bf38-81dca79e01bb
https://academy-content.apkpro.ru/lesson/38f612c4-4725-44cc-bf38-81dca79e01bb
https://academy-content.apkpro.ru/lesson/38f612c4-4725-44cc-bf38-81dca79e01bb

HIOMOIIBIO ITPOIOPIHH. 3aKpETUICHHUE.

25 | PemicHue reoMeTpUYECKHUX 3a7a4 Ha
HAXO0XKJICHUE TUIOIIAU KPYyTa, ITHHBI 1
OKPYKHOCTH, MacIiTaba.
26 | Mogynb uncna. Haxoxaenue 3HaueHUN
BBIPaXCHHIA, COJICPKAIIUX MOTYJTh 1
YHCIa.
27 CrosxeHue OTpUIIATEIHHBIX YUCE.
28 | CnoxxeHue yucen ¢ pa3HBIMU 3HAKAMHU.
29 | Pemenue 3a1a49 v ypaBHEHH.
30 | Ilpusnaku gemumocty Ha 4 U 6. https://academy-
1 content.apkpro.ru/lesson/3bb27064-
2335-44a1-a4df-0e225281e5d6
31 | Pemrenue 3ama4 ¢ UCIOJIB30BAHUEM https://academy-
MPU3HAKOB JEJIMMOCTHA HATYyPAIbHBIX 1 content.apkpro.ru/lesson/fec1d551—
o 60ed-4690-8681-48892888c764
32 | Pemenue 3aqa4 ¢ UCNIOIH30BAHUEM https://academy-
TIPU3HAKOB JETHMOCTH HATYPAIbHBIX 1 content.apkpro.ru/lesson/9b98714d-
gmcen ec7f-4ca2-afbc-a86a4b2151dc
33 | HOJ u HOK nmns nByx u 6onee 1
HATYpaJbHBIX YUCEIT
34 | T'onmoBas KOHTpoOJBHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB IIO 34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/3bb27064-2335-44a1-a4df-0e225281e5d6
https://academy-content.apkpro.ru/lesson/3bb27064-2335-44a1-a4df-0e225281e5d6
https://academy-content.apkpro.ru/lesson/3bb27064-2335-44a1-a4df-0e225281e5d6
https://academy-content.apkpro.ru/lesson/fec1d551-60ed-4690-8681-48892888c764
https://academy-content.apkpro.ru/lesson/fec1d551-60ed-4690-8681-48892888c764
https://academy-content.apkpro.ru/lesson/fec1d551-60ed-4690-8681-48892888c764
https://academy-content.apkpro.ru/lesson/9b98714d-ec7f-4ca2-afbc-a86a4b2151dc
https://academy-content.apkpro.ru/lesson/9b98714d-ec7f-4ca2-afbc-a86a4b2151dc
https://academy-content.apkpro.ru/lesson/9b98714d-ec7f-4ca2-afbc-a86a4b2151dc

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosunvecTBO 4acos JJIeKTPOHHBbIE LM (PPOBBIE
° ara
Tema ypoka Konrposbnbie | IpakTnueckne A opasoBaTelbHbIe pecypebl
n/n Bcero U3y4YeHus
padoTshI padoThbI
1 YucnoBble BIPAKEHUS U BBIPAKEHNUS C 1
MEPEMEHHOM
2 CpaBHeHME 3HAUEHUI BbIpAXKEHUI 1
3 ToxnecTBeHHbIE TpeoOpa3oBaHuUs 1
BBIPAXKEHUM
Bxonanas konTponbpHas pabota 1
) Pemrenne nMHENHBIX ypaBHEHU .
6 Pemenue nuHeNHBIX ypaBHEHNUM C OTHOMU 1
NepeMEHHO. 3aKpernieHue.
Oynkuus. ['paduk GyHKumn https://academy-
7 1 content.apkpro.ru/lesson/219cd89c-
8408-4afa-b2ed-ac0464c1347e
8 Brruncnenue 3HaueHuit QyHKIMU 1O 1
dbopmyie
9 Jluneitnas pyHkuus u ee rpaduk 1
10 [Toctpoenue rpadurika TUHEHHON QYHKIIMH. 1
Jluneitnast yHkuus u ee rpauk. https://academy-
11 3akperienne 1 1 content.apkpro.ru/lesson/6a7124dc-
€31b-47b5-b116-fbf66dd9cd38
CBolicTBa CTENEHU C HATYPAJIbHBIMU https://academy-
12 HOKA3aTeISIMHU 1 content.apkpro.ru/lesson/bf7eccc8-
2070-4b3a-a61f-4cfefl2aaa3l
13 [IprMeHeHre CBOMCTB CTENEHU MTPU 1
peLIeHUN YIPa)KHEHUH



https://academy-content.apkpro.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e
https://academy-content.apkpro.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e
https://academy-content.apkpro.ru/lesson/219cd89c-8408-4afa-b2ed-ac0464c1347e
https://academy-content.apkpro.ru/lesson/6a7124dc-c31b-47b5-b116-fbf66dd9cd38
https://academy-content.apkpro.ru/lesson/6a7124dc-c31b-47b5-b116-fbf66dd9cd38
https://academy-content.apkpro.ru/lesson/6a7124dc-c31b-47b5-b116-fbf66dd9cd38
https://academy-content.apkpro.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31
https://academy-content.apkpro.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31
https://academy-content.apkpro.ru/lesson/bf7eccc8-2070-4b3a-a61f-4cfef12aaa31

14 Pemenne ypaBHeHuil. 1
OaHouwIeHbI. YMHOXKEHUE OJHOYICHOB. https://academy-
15 Bo3Be/IeHNE OTHOUICHA B CTEIICHb. 1 content.apkpro.ru/lesson/9e7d3112-
bd86-48be-96a2-730b34635b28
16 Bo3Benenue onHo4IeHa B CTEIEHE. 1
3akperieHue.
CJ10’keHYE U BEIYUTAHUE MHOTOYWIECHOB https://academy-
17 1 content.apkpro.ru/lesson/440alafc-
628f-4c15-83df-a0803e010c38
VMHOXKEHUE OJHOYIEHA HA MHOTOWIEH https://academy-
18 1 content.apkpro.ru/lesson/fb54780a-
0231-47f0-8f9e-4e6a2d407e8d
19 Pemenue ypaBHeHuit 1
20 Pemenue ypaBHeHuil. 3akpernieHue. 1
21 Briaecenune o0111ero MHOXKUTEIS 3a CKOOKH 1
22 VMHOXKEHNEe MHOTOWIEHa Ha MHOTOUYJIEH 1
23 PasnosxeHne MHOro4iIeHa Ha MHOKUTEIN 1
CIOCOOOM TPYIITUPOBKU
BosBenenue B kBajipaT v KyO CyMMBI U O https://academy-
24 PA3HOCTH IBYX Bpr&)I(eHI/Iﬁ 1 content.apkpro.ru/lesson/33084b47-
f57a-4dea-9a49-424c7cc01cf4
Pasnoxxenne Ha MHOKUTEIH C IIOMOIIBIO
25 (dbopMyI KBaJipaTa CyMMBI U KBaJparta 1
pazHOCTH
% YMHOXEHUE Pa3HOCTH JIBYX BBIpAKEHUN Ha 1
UX CYMMY
Pa3noxxeHue pa3HOCTH KBaAPATOB Ha https://academy-
27 MHOKHTEIH 1 content.apkpro.ru/lesson/39a05a5f-
980e-425¢-9200-b3b0438554b0
Paznosxenre Ha MHOXUTENH CYMMBI H https://academy-
28 1 content.apkpro.ru/lesson/9b8aec76-

pa3HOCTH KyOOB

f5¢3-4098-8af2-95642e0d0153



https://academy-content.apkpro.ru/lesson/9e7d3112-bd86-48be-96a2-730b34635b28
https://academy-content.apkpro.ru/lesson/9e7d3112-bd86-48be-96a2-730b34635b28
https://academy-content.apkpro.ru/lesson/9e7d3112-bd86-48be-96a2-730b34635b28
https://academy-content.apkpro.ru/lesson/440a1afc-628f-4c15-83df-a0803e010c38
https://academy-content.apkpro.ru/lesson/440a1afc-628f-4c15-83df-a0803e010c38
https://academy-content.apkpro.ru/lesson/440a1afc-628f-4c15-83df-a0803e010c38
https://academy-content.apkpro.ru/lesson/fb54780a-0231-47f0-8f9e-4e6a2d407e8d
https://academy-content.apkpro.ru/lesson/fb54780a-0231-47f0-8f9e-4e6a2d407e8d
https://academy-content.apkpro.ru/lesson/fb54780a-0231-47f0-8f9e-4e6a2d407e8d
https://academy-content.apkpro.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4
https://academy-content.apkpro.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4
https://academy-content.apkpro.ru/lesson/33084b47-f57a-4dea-9a49-424c7cc01cf4
https://academy-content.apkpro.ru/lesson/39a05a5f-980e-425c-9200-b3b0438554b0
https://academy-content.apkpro.ru/lesson/39a05a5f-980e-425c-9200-b3b0438554b0
https://academy-content.apkpro.ru/lesson/39a05a5f-980e-425c-9200-b3b0438554b0
https://academy-content.apkpro.ru/lesson/9b8aec76-f5c3-4098-8af2-95642e0d0153
https://academy-content.apkpro.ru/lesson/9b8aec76-f5c3-4098-8af2-95642e0d0153
https://academy-content.apkpro.ru/lesson/9b8aec76-f5c3-4098-8af2-95642e0d0153

[IpeoOpa3oBaHue ETOTO BEIPAXKEHUS B

29 1
MHOT'OWIECH
30 [IpuMeHeHne pa3IMIHBIX CIIOCOOOB IS 1
pa3JI0KEHUS HA MHOYKUTEIIN
31 Pemenue cucreM JIMHEHHBIX YpaBHECHUH 1
CIIOCOOOM ITOJICTABKH
Peurenue cuctem TMHEWHBIX YpaBHEHUN. https://academy-
32 1 content.apkpro.ru/lesson/6felabac-
b26a-4a52-9e48-c975a345aefe
Pemrenue cuctem MMHENHHBIX ypaBHEHUI https://academy-
33 CIIOCOGOM CIIOKEHISL. 1 content.apkpro.ru/lesson/649e2101-
Obcf-41bd-bfOb-cad399ab0200
34 I'omoBast koHTpoOJIbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://academy-content.apkpro.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe
https://academy-content.apkpro.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe
https://academy-content.apkpro.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe
https://academy-content.apkpro.ru/lesson/649e2101-0bcf-41bd-bf0b-cad399ab0200
https://academy-content.apkpro.ru/lesson/649e2101-0bcf-41bd-bf0b-cad399ab0200
https://academy-content.apkpro.ru/lesson/649e2101-0bcf-41bd-bf0b-cad399ab0200

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Neni/mn KosaunvecTBO 4acoB 1 JJIeKTPOHHBbIE LM (PPOBBIE
ara
Tema ypoxa Kontpoabubie | IlpakTuueckue 00pasoBaTeJbHbIE pecypChbl
Bcero U3y4YeHUs
padoThI padoThI
1 BBonHoe 3ansitue. CTpykTypa
9K3aMEHAIIMOHHOHN PabOoThI, 1
MOJAYJIBHOE NIOJIpa3JIeJICHUE.
2 Yucna u Beruucienus. JeicTeus ¢ 1
palOHaIbHBIMU YHCIAMHU.
3 Anrebpanueckue BEIpaKeHUS.
4 Bxonnas konTponbHas paboTa 1 1
S) [TpeobpazoBanue parmoHaIbHBIX 1
BBIPAKCHUI.
6 [IpeoOpazoBanue parmoHaTHLHBIX 1
BBIPAKECHUI.
7 CamocrosiTensHas padora. 1 1
8 [Ipocreitmue TuHEHHBIE https://academy-
ypaBHenust. JInHelHble ypaBHEHUS content.apkpro.ru/lesson/ebdf3e32-
. 1 add3-4cf4-8e49-c7d011636046
Y HEPaBEHCTBA C OJIHOM https://academy-
HepeMeHHOﬁ. content.apkpro.ru/lesson/9f76bbf5-
f9d9-408d-9cd8-9776f59ee23
9 YpaBHEHUS U HEPABEHCTBA,
MPUBOAUMBIE K TPOCTEUIIUM 1
JIMHEUHBIM
10 | PanuoHanbHBIC ypaBHEHUS U 1

HEPaBEHCTBA.



https://academy-content.apkpro.ru/lesson/ebdf3e32-add3-4cf4-8e49-c7d011636046
https://academy-content.apkpro.ru/lesson/ebdf3e32-add3-4cf4-8e49-c7d011636046
https://academy-content.apkpro.ru/lesson/ebdf3e32-add3-4cf4-8e49-c7d011636046
https://academy-content.apkpro.ru/lesson/9f76bbf5-f9d9-408d-9cd8-9776f59ee23
https://academy-content.apkpro.ru/lesson/9f76bbf5-f9d9-408d-9cd8-9776f59ee23
https://academy-content.apkpro.ru/lesson/9f76bbf5-f9d9-408d-9cd8-9776f59ee23

11

Paznuunble BUAbl ypaBHEHUHN U UX

peleHue. L
12 Paznuunblie BUbl ypaBHEHUN U UX
peuieHue.3aKperieHue
13 | CamocrosrenpHas paboTa. 1
14 | T'paduk muHEHHOW QYHKIIUU H €TO https://academy-
CBOMNCTBA. 1 content.apkpro.ru/lesson/83713741-
12c9-4053-8b7c-2c13e4ddfalc
15 | T'paduk nuneiHON QYHKIMA U €TO 1
CBOMCTBA.
16 | TI'paduk ypaBHEHUS y=X2 H €TO 1
CBOMCTBa
17 | T'paduku pyHkuuit https://academy-
1 content.apkpro.ru/lesson/8c7dee3d-
543f-4e03-91b1-d43efdec63ae
18 | CamocrosTensHas padora. https://academy-
1 content.apkpro.ru/lesson/1c6laead-
efaa-4a56-ba36-21bbc9elc873
19 | TpeyronbHuk. YeTbIpexyroibHUK. 1
IToxcuer yrnos.
20 | Pemenwue 3amad. 1
21 | YeThIpexyroabHUKH, TPEYTOIHHUK 1
Y WX TUIOIIAIN
22 | Pemenune 3amau 1
23 | durypsl Ha KBaIpaTHOH pereTke 1
24 | CamocrosTenpHas padbora. 1
25 | TpeHupoBOYHBIC 3aaHUSI. 1
26 | Yrenue rpadMKOB M JUATPAMM. 1
27 | TekcroBbIe 3a/1a4H HA 1

MPAKTUYECKUN pacyeT.



https://academy-content.apkpro.ru/lesson/83713741-12c9-4053-8b7c-2c13e4ddfa0c
https://academy-content.apkpro.ru/lesson/83713741-12c9-4053-8b7c-2c13e4ddfa0c
https://academy-content.apkpro.ru/lesson/83713741-12c9-4053-8b7c-2c13e4ddfa0c
https://academy-content.apkpro.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae
https://academy-content.apkpro.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae
https://academy-content.apkpro.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae
https://academy-content.apkpro.ru/lesson/1c61aea9-efaa-4a56-ba36-21bbc9e1c873
https://academy-content.apkpro.ru/lesson/1c61aea9-efaa-4a56-ba36-21bbc9e1c873
https://academy-content.apkpro.ru/lesson/1c61aea9-efaa-4a56-ba36-21bbc9e1c873

28 | CawmocrostensHas padora. 1

29 | Pemenue 3a1a4 NpakTHUECKON 1
HATPaBICHHOCTH.

30 | DneMeHTH KOMOMHATOPUKU U https://academy-
TEODHH BEDOSTHOCTEH 1 content.apkpro.ru/lesson/0ff015fe-

p P ’ 7082-49c6-2e64-660e91144782

31 | OOGoOmaromuii TECT MOTYIs 1
«PeanpHas MmaTeMaTuKay.

32 | HroroBas KOHTpoOJIbHAs paboTa https://academy-
(IpOGHBI BapHAaHT PaGoTHI B 1 content.apkpro.ru/lesson/5d27a716-

b5ef-4351-a02b-5f7cd638d5¢cd

MOJIHOM

33 | MHroroBas koHTpoJibHAsA paboTa https://academy-
(ipoGHBIit BapHaHT paboTHI B 1 content.apkpro.ru/lesson/7d5d7d8e-

d35c-472a-9¢85-559893802fd5

MIOJTHOM

34 | Tonoast KOHTpOJBbHAs paboTa
(mpoOHBII BapraHT paboOTHI B 1
MIOJTHOM

OBIIEE KOJIMYECTBO YACOB IIO 34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/0ff015fe-7082-49c6-ae64-660e91144782
https://academy-content.apkpro.ru/lesson/0ff015fe-7082-49c6-ae64-660e91144782
https://academy-content.apkpro.ru/lesson/0ff015fe-7082-49c6-ae64-660e91144782
https://academy-content.apkpro.ru/lesson/5d27a716-b5ef-4351-a02b-5f7cd638d5cd
https://academy-content.apkpro.ru/lesson/5d27a716-b5ef-4351-a02b-5f7cd638d5cd
https://academy-content.apkpro.ru/lesson/5d27a716-b5ef-4351-a02b-5f7cd638d5cd
https://academy-content.apkpro.ru/lesson/7d5d7d8e-d35c-472a-9c85-559893802fd5
https://academy-content.apkpro.ru/lesson/7d5d7d8e-d35c-472a-9c85-559893802fd5
https://academy-content.apkpro.ru/lesson/7d5d7d8e-d35c-472a-9c85-559893802fd5

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
on/m 0JIMYEeCTBO 4YacoB JIeKTPOHHBIEe IU(POBLBIE
Nen/ K 1 9 p p
ara
Tema ypoka Kontpoabnubie | IlpakTudeckue 00pasoBaTeJbHbIE pecypChbl
Bcero U3Yy4YeHUS
padoThI padoThI
1 HetvictBus ¢ https://academy-
0GBIKHOBEHHBIMH content.apkpro.ru/lesson/faa9a8ce-
1 33e0-4a17-8919-52a5b1e8d35f
U JEeCITUYHBIMU httos://academy-
TPOOSMH content.apkpro.ru/lesson/baf976ad-
7d44-44d4-bf34-7ab0a71fadfc
2 Brimonnenue https://academy-
Pa3IIoKEHUs content.apkpro.ru/lesson/12e0a919-
- c-Jree- ec
1 39d3-4d9c-9fee-16130351f1
MHOT'OWICHOB Ha
MHOXXHUTEIIN
3 Bxonanas
KOHTPOJIbHAS 1 1
pabota
4 Pemenue 1iensix 1
ypaBHEHUH
5 Pemenue nenpix https://academy-
ypaBHEHHUIA 1 content.apkpro.ru/lesson/8c2b8407-
2025-4e65-ab58-83c1624e3bfb
6 Pemenue npo6Ho- https://academy-
PALMOHATBHBIX 1 content.apkpro.ru/lesson/087b4646-
. e8f1-429e-8f8c-6a95f2c1458
YpaBHEHUI
7 Pemenue npoGHo-
palMOHaIbHBIX 1 1
YpaBHEHUU
8 Pewienue 1 https://academy-



https://academy-content.apkpro.ru/lesson/faa9a8ce-33e0-4a17-8919-52a5b1e8d35f
https://academy-content.apkpro.ru/lesson/faa9a8ce-33e0-4a17-8919-52a5b1e8d35f
https://academy-content.apkpro.ru/lesson/faa9a8ce-33e0-4a17-8919-52a5b1e8d35f
https://academy-content.apkpro.ru/lesson/baf976ad-7d44-44d4-bf34-7ab0a71fadfc
https://academy-content.apkpro.ru/lesson/baf976ad-7d44-44d4-bf34-7ab0a71fadfc
https://academy-content.apkpro.ru/lesson/baf976ad-7d44-44d4-bf34-7ab0a71fadfc
https://academy-content.apkpro.ru/lesson/12e0a919-39d3-4d9c-9fee-16130351f1ec
https://academy-content.apkpro.ru/lesson/12e0a919-39d3-4d9c-9fee-16130351f1ec
https://academy-content.apkpro.ru/lesson/12e0a919-39d3-4d9c-9fee-16130351f1ec
https://academy-content.apkpro.ru/lesson/8c2b8407-a025-4e65-ab58-83c1624e3bfb
https://academy-content.apkpro.ru/lesson/8c2b8407-a025-4e65-ab58-83c1624e3bfb
https://academy-content.apkpro.ru/lesson/8c2b8407-a025-4e65-ab58-83c1624e3bfb
https://academy-content.apkpro.ru/lesson/087b4646-e8f1-429e-8f8c-6a95f2c1458
https://academy-content.apkpro.ru/lesson/087b4646-e8f1-429e-8f8c-6a95f2c1458
https://academy-content.apkpro.ru/lesson/087b4646-e8f1-429e-8f8c-6a95f2c1458
https://academy-content.apkpro.ru/lesson/54702e62-f9ca-4dee-bff2-509ce2658101

ypaBHEHUU

content.apkpro.ru/lesson/54702e62-
f9ca-4dee-bff2-509ce2658101

Pemenne cucrem
ypaBHEHUI

10

Pemenue
JIMHENHBIX
HEPABEHCTB

11

Pemenne
JIMHENHBIX
HEpaBEHCTB

12

Perenue cucrem
JIMHENHBIX
HEPaBEHCTB

https://academy-
content.apkpro.ru/lesson/69c7ala2-
96e2-49a4-9e3a-0391a8306f6¢

13

Perrenne cucrem
JIMHENHBIX
HEPaBEHCTB

14

Pemenue
KBaJIpaTHBIX
HEPaBEHCTB

15

Pemenue
KBaJ[paTHBIX
HEPABEHCTB

16

JInneiinasa

byHKIHSA, €€
CBOMCTBA

17

I'padux
JIMHEVHOM
byHKIIUN

18

KBagparuunas



https://academy-content.apkpro.ru/lesson/54702e62-f9ca-4dee-bff2-509ce2658101
https://academy-content.apkpro.ru/lesson/54702e62-f9ca-4dee-bff2-509ce2658101
https://academy-content.apkpro.ru/lesson/69c7a1a2-96e2-49a4-9e3a-0391a8306f6c
https://academy-content.apkpro.ru/lesson/69c7a1a2-96e2-49a4-9e3a-0391a8306f6c
https://academy-content.apkpro.ru/lesson/69c7a1a2-96e2-49a4-9e3a-0391a8306f6c

byHKIH, ee

CBOMCTBA
19 I'padpux
KBaJpaTUYHOMN
byHKIUA
20 YcraHoBiIEeHUE
COOTBCTCTBUA
MEXIy TpapuKoM
byHKLIUU U e¢
AHAJIMTHYCCKHUM
3aJaHUCM.
21 ®opmyna N—ro https://academy-
4IeHa content.apkpro.ru/lesson/c06e4982-
. 375a-409e-aef7-98b4500814a7
apupMeTHyecKon httos.//academy-
Mporpeccuu content.apkpro.ru/lesson/c46481al-
f26b-4f3f-9df5-048ed5766e9d
22 CymMa nepBbIX n https://academy-
QICHOB content.apkpro.ru/lesson/012a00cd-
. d26e-46b1-867d-c8f29f90da0a
apupMeTHyecKoi
POrPeccuu
23 ®opmyna nN—ro https://academy-
wIeHa content.apkpro.ru/lesson/507bdb90-
. 1434-4c7b-9ac8-204fd47f7e0e
TCOMECTPHUICCKOU https://academy-
Mporpeccuu content.apkpro.ru/lesson/d6a470a3-
d2ce-4a40-a731-8327f0ca3509
24 CyMMa nepBbIX n https://academy-
YICHOB content.apkpro.ru/lesson/2ca3d7c1-
. 03de-455b-8a47-f359be832765
TCOMCTPHUICCKOU
MPOTPECcCUu
25 Pewrenue 3amay



https://academy-content.apkpro.ru/lesson/c06e4982-375a-409e-aef7-98b4500814a7
https://academy-content.apkpro.ru/lesson/c06e4982-375a-409e-aef7-98b4500814a7
https://academy-content.apkpro.ru/lesson/c06e4982-375a-409e-aef7-98b4500814a7
https://academy-content.apkpro.ru/lesson/c46481a1-f26b-4f3f-9df5-048ed5766e9d
https://academy-content.apkpro.ru/lesson/c46481a1-f26b-4f3f-9df5-048ed5766e9d
https://academy-content.apkpro.ru/lesson/c46481a1-f26b-4f3f-9df5-048ed5766e9d
https://academy-content.apkpro.ru/lesson/012a00cd-d26e-46b1-867d-c8f29f90da0a
https://academy-content.apkpro.ru/lesson/012a00cd-d26e-46b1-867d-c8f29f90da0a
https://academy-content.apkpro.ru/lesson/012a00cd-d26e-46b1-867d-c8f29f90da0a
https://academy-content.apkpro.ru/lesson/507bdb90-1434-4c7b-9ac8-204fd47f7e0e
https://academy-content.apkpro.ru/lesson/507bdb90-1434-4c7b-9ac8-204fd47f7e0e
https://academy-content.apkpro.ru/lesson/507bdb90-1434-4c7b-9ac8-204fd47f7e0e
https://academy-content.apkpro.ru/lesson/d6a470a3-d2ce-4a40-a731-8327f0ca3509
https://academy-content.apkpro.ru/lesson/d6a470a3-d2ce-4a40-a731-8327f0ca3509
https://academy-content.apkpro.ru/lesson/d6a470a3-d2ce-4a40-a731-8327f0ca3509
https://academy-content.apkpro.ru/lesson/2ca3d7c1-03de-455b-8a47-f359be832765
https://academy-content.apkpro.ru/lesson/2ca3d7c1-03de-455b-8a47-f359be832765
https://academy-content.apkpro.ru/lesson/2ca3d7c1-03de-455b-8a47-f359be832765

Ha 9aCTHu

26 Pemnrenune 3agau
Ha JBUKEHUE

https://academy-
content.apkpro.ru/lesson/fd524c54-
b232-46b1-886b-d46450de0657
https://academy-
content.apkpro.ru/lesson/04b6f9ca-
f601-4f65-bf38-1d91a53c6666

27 Pemenue 3amay
Ha TPOICHTHI

28 Pewienue 3amau
Ha BEPOSTHOCTh

29 Pemenune
npobHoro KlMa
oros

30 Pemenue
npobHoro KMMa
oro

31 Pemenue
npobHoro KlMa
oro

32 Pemrenue 3amau
10 TEME
«Brmcannas n
OIMCaHHas
OKPYKHOCTB)»

33 T'omoBas
KOHTPOJIbHAS
pabora

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

33

10



https://academy-content.apkpro.ru/lesson/fd524c54-b232-46b1-886b-d46450de0657
https://academy-content.apkpro.ru/lesson/fd524c54-b232-46b1-886b-d46450de0657
https://academy-content.apkpro.ru/lesson/fd524c54-b232-46b1-886b-d46450de0657
https://academy-content.apkpro.ru/lesson/04b6f9ca-f601-4f65-bf38-1d91a53c6666
https://academy-content.apkpro.ru/lesson/04b6f9ca-f601-4f65-bf38-1d91a53c6666
https://academy-content.apkpro.ru/lesson/04b6f9ca-f601-4f65-bf38-1d91a53c6666

=

YYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA30BATEJILHOI'O IMPOLIECCA
OBSA3BATEJILHBIE YUYEBHBIE MATEPUAJIBI
JUIS YAEHUKA

Anrebpa. 7 xnacc: yueb. 1 o01eo0pa3oBar. OpraHu3ainii ¢ MPHIIOKEHUEM Ha DJIIGKTPOHHOM HOCHUTEIIe

/ (O.H. Makapsrues, H. I'. Munaiok, K. 1.

Hemkos, C. b. CyBopoga); nox pexn. C. A. TenskoBckoro. — 3-¢ u3a. — M. : [IpocBenieHue.
Anrebpa. 8 kiacc: y4ueb. 11 o0eo0pa3oBar. OpraHu3alnii ¢ MPUI0KEHHUEM Ha AJIEKTPOHHOM
Hocutene / (FO.H. Makapsrues, H. I'. Mungtok, K. U.Hemikos, C. b. CyBopoBa); o pea. C. A.
TensikoBckoro. — 3-¢ u3a. — M. : IIpocBemenue.

Anrebpa. 9 knacc: yueb. 1 o01eo0pa3oBar. OpraHu3anuii ¢ MPHIOKEHUEM Ha AJIEKTPOHHOM
nocurtene / (FO.H. Makapsrues, H. I'. Munmarok, K. M.Hemkos, C. b. CyBopoBa); o pea. C. A.
TensikoBckoro. — 3-¢ 3. — M. : IIpocBemenue.

Matemartuka. BeposiTHOCTB 1 cTaTucTHKA: /-9-€ Kiacchl: 6a30BbIi ypOBEHb: YUEOHHK: B 2
gactsix // U.P. Beiconkwmii, 1.B. Slmenko; noa pen. U.B. SAmenko — M.:ITpocBemienue, 2023

OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI U1 YYEHUKA
METOAUYECKHUE MATEPHUAJIBI 1JISA
YUUTEJIA

Mertomuueckue pekoMenaanuu. 7-9 kiaccel (k yaeounky Maxkapsraesa FO. H. u np.)
W3yuenue anredpsl B 7-9 kitaccax: mocodue yist yaurenei - Makaperaes F0.H., Munmiok H.I'.,
Cysoposa C.b., [llnsikosa 1.C.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Yuurenb.py». Ilenarornueckue macrepckue, iaTepHeT-oOpa3oBaHue.
JucranunonHoe oopasoBanue. Karanor pecypcos «B momomibyuutentoy» http://teacher.fio.ru
2. Marepuainst EI'D u TUA http://www.fipi.ru/
3. ®denepanbHbIN TOPTaA, OCPOMHOE KOJIUYECTBO MAaTepHaia, B TOM
yucie onnaitH-tectsl EI'D u I'MA no Bcem npeameram
http://www.edu.ru/index.php

4. OTkpbITHIN OaHK 3a1aHuii Mo MaTeMatuke http://mathege.ru

5. Buneoypoku viddeouroki.net

6. VYpoku matematuku https://interneturok.ru/article/uroki-matematiki
7. Tpenasxep BITP https://control.lecta.rosuchebnik.ru/ms-controlwork-

vpr2018/eer/f2548a/index.xhtml

8. [pe3enTanuu o matemaruke https://easyen.ru/index/katalog/0-95
9. TexHonornueckue kapTel ypokos https://compendium.su/
10. TecTbl, KPOCCBOPBL, JIOTUYECKUE 3a7auH, BMP https://onlinetestpad.com/ru/test/11005-

olimpiada-po-matematike-5-klass
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