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Coneprxanue.

|. TlosicHuTenpHas 3amucka

Il. Conmepxanue TeM yueOHOTO IIpeaMeTa

I1l. KanengapHo-TeMaTH4ecKoe IUIaHUPOBaHKE

IV. Onucanue MarepualibHO-TEXHUYECKOT0 oOecredeHust 00pa3oBaTeIbHOI0 mpolecca

e IlosicHuTeJBLHASA 3alICKA

B cootBercTBUH ¢ 1. 6 cT. 28 3akoHa o1 29.12.2012 Ne 273-®D3 «O6 o6pazoBanuu B Poccuiickoit
®denepary» B KOMIETSHIIMIO 00pa30BaTeIbHON OPraHU3AIMH BXOIUT pa3padoTKa U
yYTBEpKICHHE 00pa30BaTELHBIX MPOrPaMM, 00513aTEIIBHOM COCTABIISIFOIIEH KOTOPBIX SIBIISTFOTCS
paboyre mporpaMMbl y4eOHBIX KYPCOB U AUCIMILTAH 00pa30BaTEILHOTO YUPEKICHUS.

HpI/I COCTABJICHUH MMPOrpaMMbl PYKOBOACTBOBAJIUCH:

e  @enepanbubiM 3akoHOM OT 29 nekadpst 2012 roga Ne 273-D3 «O06 obpazoBaHuU B
Poccniickoit denepanum»

o TocymapcTBeHHBIM 00pa30BaTEbHBIM CTAHJAPTOM OCHOBHOI'O 0OIIET0 00pa30BaHUs

e IIucbmom MunucrepcTBa o0pazoBanus u Hayku P® ot 28 okta6pst 2015r. Ne08-1786 «O
pabounx mporpammax yueOHbIX MPEIMETOBY

e Yuebnsm uianom MKOY 3umusiikas COIL wva 2022-2023 yaeOHbIi 10

Pabouas nporpamma rcmosib3yerces s ydanierocs 8 kiacca , pa3padoTaHa U alaliTUpOBaHa Ha
OCHOBaHUHU:

- 3akmouenust [IMITK Ne (pekomenoBaHO 00ydeHHE IO aIallTUPOBAHHOM 00pa3oBaTeIbHOM
nporpamme ais aeren ¢ 311P);

XapakTepuCTHKA y4alerocsi, KOTOPOMY aipecoBaHa MPorpamMma

VY4eHHK UCTIBITHIBAET CTOMKHE 3aTPyIHEHUSI B O0YUEHUH, XOTSI OHU HE UMEET SIPKO BBIPAXKEHHBIX
CEHCOPHBIX OTKJIOHEHHM, IpyObIX HapyIIEHHH HHTEIUIEKTYaJIbHOTO U PEUYE€BOT0 Pa3BUTHSL.
TpymHocTr 00ydeHHsI TAKUX JI€TeH 00YCIOBICHBI HE TOJBKO COIMATBLHBIMU (haKTOpaMH WITH
Ne1arornyeckoi 3amyIieHHOCThIO, HO M ONpPeAeIeHHBIMU U3MEHEHUAMHU (PYHKIIMOHATBHOTO
COCTOSTHUSI MO3Ta, BCJIEICTBUE COMAaTHYECKON 0CIabJIEHHOCTH UM HETpyOoi 1iepedpaibHO-
OpraHU4ecKoi TUCPYHKIIUH, TPUBOASIIME K 3aMeJICHHUIO TeMNa pa3BuTui. CBoeoOpazue
NICUXWYECKOH JeATEIIFHOCTH yJaIIerocs, Ha KOTOpOro pacCYhTaHa MmporpaMmma,
XapaKTepU3yeTcst TeM, YTO OH UMEET:

- HU3KUM YPOBEHb [I03HABATEIbHON aKTUBHOCTH, BCIEACTBUE YETO ITH JAECTH OBIAACBAIOT
ropa3Ji0o MEHbUINM 00bEMOM 3HAHUH U MPEACTaBICHUI 00 OKpYKAIOLIEM MHUPE, UeM HX

CBCPCTHUKU;

- YCBOEHUWE 3HAHUI HOCHUT ITAaCCUBHBIA XapaKTep, 3HAHUS aKTYATU3UPYIOTCS C 3aTPYAHEHUEM;



- c1a0blil YpOBEHb pa3BUTHS MMO3HABATENbHON Cephl (BHUMAHUS, ITAMSATH, MBIIUICHUS, pEUH,
WHTEPECOB) U SMOITMOHAITBHOU cephl.

BwMmecre ¢ TeM peOeHOK UMEET MOTeHIMATbHBIE BOZMOKHOCTH. OJTHAKO 3T BO3MOKHOCTH
pean3yloTcsl B yCIOBHX, KOI'/1a IO3HABATEIbHAs AESITEIbHOCTD YYalllerocs CleluaabHO
CTUMYJIUPYETCSL.

Pabouass mporpamma ydeOHOTO Kypca «Aunrebpa» ans 8 kiacca paspaboTaHa Ha OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO
obmiero oOpaszoBaHusi 1Mo MaTtemaTtuke, «OO0s3aTeNbHOr0 MUHHUMYMa COJIEPYKaHHS OCHOBHOTO
oOmiero o0Opa3oBaHMs MO MaTeMaTHKe» U aBTOpCKoW mporpammel mo anredpe [O. H.
MakapebrueBa, BXoAsIe B cCOOpHUK pabounx mporpamm «lIporpaMmer 001meo0pazoBaTeIbHBIX
yupexaenuit: Anredpa, 7-9 knacce». [InannpoBanue opueHTUPOBAHO Ha yueOHUK «AnrebOpa 8
kinace» mnon  penakuumen C.A.Tensxosckoro, aBropbl: FO.H.Makapeiues, H.I'.Munmtok,
K.M.Heukos, C.b.CyBopoBa, M3narensctBo: M., «IIpocBemenue», 2021 rogx.

Pabouas mporpamma yueGHOro kypca «I'eomerus» nmisi 8 kiacca pa3paboTaHa Ha OCHOBE
dbenepaibHOT0O KOMIIOHEHTa TOCYAapCTBEHHOTO O0pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
oOmiero oOpas3oBaHus Mo MaremMaTuke, «O05S3aTeIbHOT0O MHUHUMYMa COJAEPKaHHUS OCHOBHOTO
obmiero oOpa3oBaHus IO MaTeMaTUKE» M aBTOPCKoW mporpammbl 1o reometpun  JI.C.
ArtaHacsiHa, BXOAsIIeH B cOOpHUK pabouux mporpamm «lIporpamMmmsl oOrieoOpa3oBaTeIbHbBIX
YUPEKICHUN: l'eomerpus, 7-9  kmacchbi». [InanupoBaHue  OpPHUEHTHPOBAHO  HA
yueOHuk«l eomerpuss 7-9 kmacc» JI.C. Artanacsn, B.®. byryzos, C. b. Kagomues u np.,
WznarensctBo: M., «IIpocBemenuey», 2021 rog.

Pabouast mporpamMmMa BBITIOJIHAET IBE OCHOBHbIE PYHKYUU:

o  HUnghopmayuonno-memoouuecxkasn GyHKIIUS ~ TO3BOJIIET  BCEM  YYacTHHKAM
00pa30BaTeNLHOTO MpOIecca MOTYYUTh MPEACTABICHUE O IIENsX, COACpPKaHUHU, OOIIeH
cTpaTreruu OOy4YeHUs, BOCHUTAHHS W PA3BUTUS Y4YalUXCS CpPEICTBAMHU JTAHHOTO
y4eOHOro npeaMeTa.

o Opzanu3zayuonno-naanupyiowas QyHKUUS IpeIyCMaTpUBACT BBIJCIEHHE HTaIloB
00y4YeHHs, CTPYKTYpHpPOBaHHE y4eOHOTO MaTepuaia, OnpeieieHue ero KOJIMIeCTBEHHBIX
U KAUeCTBEHHBIX XapaKTePUCTHMK Ha KaXKIOM M3 JTamoB, B TOM 4YHUCIE JUISA
COJIePKATEITHHOTO HAMTOIHEHHS TPOMEKYTOUHON aTTECTAIIMN yUaIUXCSI.

H3ydenne anredpbl Ha CTYIeHH OCHOBHOIO 00mero o0pa3oBaHUsI HANPaBJIEHO HAa
JAOCTHKEHHE CJIeAYIOIINX LeJIeii:

e OBJIAJICHUE CHUCTEMOM MAaTeMAaTHMYECKUX 3HAHWH W YMEHHH, HEOOXOJAMMBIX IS
MPUMEHEHUS B MPAKTUYECKON JAESATENbHOCTH, W3YYEHUsI CMEXKHBIX JIUCLMILUIMH,
MIPOJIOJDKEHMS] 00pa30BaHNs,

e (QopmupoBaHHE KaUECTB JUUYHOCTH, HEOOXOIUMBIX YEIOBEKY JUIS TIOJHOLIEHHOMN KU3HU B
COBPEMEHHOM OOIIECTBE: SICHOCTb W TOYHOCTh MBICIIH, KPUTHYHOCTH MBIIIJICHUS,
WHTYHUIUS, JIOTUYECKOE MBIIUICHHE, DJIEMEHTbl  aNTOPUTMUYECKOM  KYJIbTYPBHI,
MIPOCTPAHCTBEHHBIX MPEICTABIICHUN, CTIOCOOHOCTH K MPEOIOTICHUIO TPYIHOCTEH;

e (QopmupoBaHue mpeACTaBIeHU 00 UAEIX U METOAaX MaTeMAaTUKH KaK YHHBEPCAIbHOTO
SI3bIKA HAYKU U TEXHHUKH, CPEJICTBA MOJICITMPOBAHUS SIBJICHUH U MPOIIECCOB;



. BOCIIMUTAHUC KYJIBTYpbl JMYHOCTH, OTHOIICHHA K MATCMATUKC KaK K YacCTHU
00IIIeYeTOBEUECKOW KYJIbTYPhl, MOHMMaHHE 3HAYMMOCTH MaTeMaTHKH Ui Hay4HO-
TEXHHYECKOT0 Iporpecca.

3agaum y4eOHOrO0 nmpeamera

MaremaTtnueckoe o00pa3oBaHME€ B OCHOBHOM IIKOJIE CKJIAQIbIBACTCS U3  CIEIYIOIIUX
COJICpXKATEIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHWs OJIOKOB): apugmemuxa, aneeopa;
eeomempus; 21eMeHmbl KOMOUHAMOPUKU, MeopuU 8eposamHocmet, CIMamucmuky u ioeuxu. B
CBOEH COBOKYITHOCTH OHM OTpa)karoT OOraThlii OMBIT 0Oy4eHHs MaTeMaTHKe B Halllel CTpaHe,
VUUTBHIBAIOT COBPEMEHHBIC TEHACHIIMM OTCUYECTBEHHOW M 3apyOeKHOW MIKOJIBI M IO3BOJISIOT
pean30BaTh MOCTaBJICHHBIE NIEPE]] HIKOJIBHBIM 00pa3oBaHUEM eI Ha HHPOPMAIMOHHO EMKOM
U TPAKTUYECKH 3HAYMMOM MarepHualie. DTH COJIepXKaTelbHbIE KOMIIOHEHTHI, Pa3BHBAsICh Ha
MPOTSKEHUH BCeX JIeT 00yueHUs, €CTECTBEHHBIM 00pa3oM MEPEIIeTal0OTCs U B3aUMOICUCTBYIOT
B y4EOHBIX Kypcax.

B paMKax yKa3aHHBIX COACPKATCIIbHBIX JIMHAM pemaroTCA CICAYOINEC 3a0ayu.

(] CUCTCMaTHu3alusa CBe,Z[eHI/Iﬁ 0 Juciax; U3y4dC€HNEC HOBBIX BHAOB YHCJIIOBBIX BLIpa)KeHI/Iﬁ u
(opmyu;

(] COBCPUHICHCTBOBAHUC IMPAaKTHYCCKUX HaBBIKOB u BBIYHCIINTEIHLHON KYJIbTYPBbI;
HpI/IO6p6TCHI/I€ HpaKTI/ILIGCKI/IX HaBBIKOB, H€06XOZ[I/IMI)IX JJIA HOBCCIIHGBHOﬁ JKU3HU,

(] (1)OpMI/IpOBaHI/Ie MAaTeMaTH4YCCKOI'0O allapara i pPCeHICHHA 3aJad M3 MAaTCMAaTHKU,
CMEXHBIX IIPEAMETOB, OKPYKAIOLIEH PEATBHOCTH;

(] Pa3BUTHEC AJITOPHUTMUYCCKOTI'O MBIIIJICHUA, H606XOI[I/IMOFO, B 4aCTHOCTHU, OJIs1 OCBOCHHA
Kypca nH(OPMATHKH; OBJIaJICHUE HABBIKAMH JICTYKTUBHBIX PaCCYKICHUN;

(] Pa3BUTHEC B006pa)KeHI/I${, COCOOHOCTEH K MaTEMaTUICCKOMY TBOPUYCCTBY;

e BaXHOH 3amaueil u3yyeHUs aureOpbl SBISETCS MOIYYEHHE LIKOJIbHUKAMH KOHKPETHBIX
3HaHUH O (I)YHKL[I/IHX KaK Ba)KHEHIIIEM MaTeMaTUYEeCKOU MOACIN JIsd OIIMCAHUusA U
UCCIIEIOBaHMSI  Pa3HOOOpa3HbIX  MpPOLECCOB  (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCIOHEHIMATbHBIX, MNEPUOJUYECKUX U [1p.), UIsI (OPMHUPOBAHUS Yy y4alIUXCS
HpeI[CTaBJ'IeHI/Iﬁ (0] pOJ'II/I MaTeMaTuKu B pa3BI/ITI/II/I IIUBUJIN3AIIUN U Ky.]'IBTypBI;

e (QopmupoBanue (QPYHKIHOHATHHOW TPAMOTHOCTM — YMEHHH BOCIHPUHHMATH U
AHAIN3UPOBATh HMHGPOPMAIMIO, NPEACTABIECHHYI0 B pPAa3jIMYHBIX (opMax, MOHUMATh
BepOHTHOCTHHﬁ XapaKTCp MHOTUX PCaJIbHbIX 38.BI/ICI/IMOCTCI\/'I, MMPOU3BOJUTH HpOCT@ﬁIlIPIG
BGpOfITHOCTHBIG paC‘-IeTI)I B HpOCTefIHII/IX HpI/IKJ'IaI[HBIX 3aga4dax.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM IJIaHe

Cornacno ®egnepanpHoMy OazucHOMy y4eOHOMY TIUIaHy st oOmieoOpa3oBaTebHBIX
yapexaeHuii Poccmiickoit ®@eneparuu 1 00sA3aTENBHOTO W3YYEHUST MaTEMaTHKH B 8-OM
kiacce orBoauTcs 170 yacoB. YueOHslii rutan paccuntad Ha 102 gacoB B roj (u3 pacuera 3 yaca
B HEJleNI0) Ha U3ydeHue airedprl U 68 4acoB B roj] (U3 pacyera 2 yaca B HEZEII0) Ha U3y4eHHUe
TEOMETPHH.

I1. Conep:xanue yueOHOro npeamera



Pabouass mporpaMMa KOHKpPETHU3UPYET COJIEp)KaHuEe MpPEeIMETHBIX TeM 00pa30BaTebHOTO
CTaHJapTa U MOKa3bIBAeT pacHpe/esieHne yueOHbIX YacoB 10 pa3zienaM Kypca.

Conep:kanue Kypca ajaredopbl 8 Kjiacca BKJIOYAET CieAy0IIHe TeMaTHYIeCKue 0JI0KH:

Pacnpeue.ﬂenne HaszBanue pa3aeiia Koanuecrt
yqeﬁm,lx qacoB BO 4acCoB
o pa3aejiam
NporpaMmsbl.
Ne n/n
IloBTOpeHune Kypca ajaredpsbl 7-ro Kjacca. 4
CBOIICTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTenaeM. J{efcTBUs ¢ OTHOWICHAMHU 1
¥ MHOTOYJICHAMU.
DopMyJTbl COKpAIIEHHOTO0 YMHOXKEHUS. Pa3noxeHne Ha MHOKUTEIH. 1
Jluneitnast pynkuus, muHelinble ypaBHenus. [lapabomna, ee cBoiicTBa 1 1
rpauk.
Bxoonaa ouaznocmuxa. 1

Tema 1. PauunonaabHble ApooH 23
1.1 Ananuz. [[poOHbIE BBIpaXEHUSI. 1
1.1 PanmonanbHbIC BBIPAXKEHHUS. 1
1.2 OcHOBHOE CBOMCTBO anredpandeckoi Jpoou. 1
1.2 CokpaiiieHue 1po0ei. 1
1.2 OcHoBHOE CBOMCTBO Apobeii. ToxmaecTso. 1
2.3 CnoxxeHue npoOei ¢ OMHAKOBBIMU 3HAMCHATEIISIMH. 1
2.3 Boruntanue npoOeli ¢ 0JMHAKOBBIMU 3HAMEHATEISIMH. 1
2.4 CrnosxxeHnue npoOeil ¢ pa3HbIMH 3HAMEHATEIISIMHU. 1
2.4 Borunranue npoOelt ¢ pa3HBIMU 3HAMEHATESIMU. 1
2.4 CriokeHue ¥ BhIUUTAHUE aNreOpandecKux Apooeil. AIropuTM. 1
2.4 Pemienue npuMepoB Ha CJI0XKEHHE U BBIUUTaHHE JIreOpandecKux Apooeil. 1

Koutpoasnas padora Nel no teme «PaunonanbHbie ApooH U UX 1
CBOHCTBa».
3.5 AHanu3. YMHOXEHHE anredpandeckux qpooei. 1
3.5 BosBenenue 1poOu B CTENEHb. 1
3.5 YMHOXeHne qpoOeit 1 BO3BEIeHHE TPOOH B CTEIICHb. 1
3.6 Jlenenue anrebpandeckux ApoOei. 1
3.6 Anroput™m paeneHust npoOeil. 3amgaun. 1
3.7 PannonanbHbie npo6u. PaninoHalibHbIE BBIpaXKEHUS. 1
3.7 [TpeoOpazoBanue pallOHANBHBIX BhIpakeHUI. CpeiHee TapMOHHUYECKOe 1
psna.
3.8 ['unep6omna, e€ cBoiicTBa U rpaduK. 1
3.8 [Toctpoenue rpadrka 0OpaTHOM MPOITOPIIMOHATEHOCTH. 1
KonTpouabsnas padora Ne2 no teme «Onepanun ¢ 1podsimu. JIpodHo- 1
panMoHAJIbHAsA QYHKIHSA».
3.9 Amnamms. [lpeacrasienne npodu B Buae cyMMbl npobdeid. (M3 pyOpuku «Jlims 1
T€X, KTO XOYeT 3HATh OOJIbIIEY).

Tema 2. KBaapaTHble KOpHH. 19
4.10 PamnnonansHbIE YKCa. 1
411 HppanroHaneHble uncia. MHOKECTBO JENUCTBUTEIBHBIX YHCE. 1
5.12 Apudmernueckuil KBaJpaTHBII KOPEHb. 1
5.13 Pemenne ypaBHeHni Bua X>=a. 1




5.14 Haxosxnenne npuOmmkEHHBIX 3HAYCHUI KBaIPaTHOTO KOPHSI. 1
5.15 OyHKIHS y = Jx . Croiicrea. 1
5.15 OyHKIHS y = Jx. I'paduk. 1
6.16 KBaapaTHbIii KOpEHBb U3 TPOU3BEICHHUS. 1
6.16 KBazpaTHblil KOpEeHb U3 ApoOu. 1
6.17 KBaapaTHbIii KOpEHBb U3 CTEIICHHU. 1
KonTposbnas pabora Ne3 mno teme: "IlonsaTue apudgmernyeckoro 1
BaJPaATHOI0 KOPHS U €ro cBoiicraa'.
7.18 Ananu3. BeiHeceHrE MHOKUTEIS 32 3HAK KOPHS. 1
7.18 Brecenne MHOKHTEIIS 11O/ 3HAK KOPHS. 1
7.18 Ornepalriiss BHECEHHS M BBIHECCHHSI MHOJKUTEJIS U3 - 1O/ 3HAKa pajuKaja. 1
7.19 Omneparyst mpeoOpa3zoBaHnsl KOPHEH U3 NPOU3BEICHUS, IPOOU U CTEIICHH. 1
7.19 [IpeoOpa3zoBaHne BeIpaKEHUH, COJIEP)KAINUX KBAJAPATHBIC KOPHH. 1
7.19 Onepanusi n30aBJICHNS OT UPPALMOHAILHOCTH B 3HAMEHATEJIC. 1
KontposbHnas padora Ne4 no teme «CBOMCTBA KBAaJAPATHBIX KOPHEi». 1
7.20 Anamus. IIpeoOpa3zoBanue ABOWHBIX panukanos. (U3 pyOpuku «lns Tex, 1
"0 XOYET 3HATh OOJIBIIIEY).
Tema 3. | KBagpaTruble ypaBHeHHs. 21
8.21 Ananus. IlonsTue kBajgpaTtHoro ypaBHeHus. Henosinble kBagpaTHbie 1
DABHEHUSI.
8.21 Crioco0bI pemeHus HeMOJIHBIX KBAJIPATHBIX YPaBHEHUIA. 1
8.22 HaxoxeHue AuCKpUMHUHAHTa KBaJpaTHOTO YpPaBHEHHS. 1
8.22 @DopMysbl KOpHEH KBaJPaTHOIO YPAaBHEHHUS. 1
8.22 [Tpumenenue hopMyIl KOpHEH KBaAPATHOTO YpaBHEHUS MIPU PEIICHUN 1
DABHEHMI pPa3HOW CTENIEHH CII0KHOCTH.
8.22 Eme onna dhopMyna Hax0xIeHUs KOPHEH KBaJpaTHOTO YPaBHEHUSI. 1
8.23 Penienue 3a1a4 ¢ TOMOUIBIO KBAIPaTHBIX YPAaBHEHUH. 1
8.23 Pemnenue 3a1a4 myTeM COCTaBIICHHs] KBaJIPaTHOTO YPaBHEHUSI. 1
8.24 KBanparsslie ypaBHeHus. Teopema Buera. 1
8.24 Pemenne OukBaipaTHbIX ypaBHEHUH. 1
KonTposbHasi padora Ne 5 mo reme: «KBaapaTHbie ypaBHEHHSA». 1
9.25 Anaims. JIpoOHO — palMOHAIBHBIE YpPaBHEHUSI. 1
9.25 ANTOpUTM pelieHust IpoOHO - palliOHAJIBHBIX YPaBHEHUM. 1
9.25 Pemenne apoOHBIX pallMOHAIbHBIX YpPaBHEHHM, IIEJbIX YPaBHEHU. 1
9.25 Crioco0bI pemeHust JpoOHBIX palMOHAIBHBIX YPAaBHEHHI. 1
9.26 Perenne 3a1a4 ¢ moMoIIbI0 APOOHBIX pallMOHANIBHBIX YPaBHEHUH. 1
9.26 JlpoOHBIE panoHaIbHBIC YpaBHEHHS. 3a/1a4u. 1
9.26 Pemienue 3a/1a4 myTeM COCTaBIEHHsI APOOHO - pallMOHAIBHBIX YPaBHEHUH. 1
9.26 O06o01mIeHne u cucTeMaTu3anus mo TeMe «/I[poOoHo-panroHanbHbIE 1
DABHEHHUS.
KontpoabHnas padora Ne 6 mo teme «IpoOHo-panuoHaJIbHbIE 1
DaBHEHHS.
9.27 Amnanus. YpaBHenus ¢ napamerpom. (U3 pyOpuxu «Jli1s1 Tex, KTo xouer 1
[aTh OOJIBIIIEY).

Tema 4. | HepaBencrsa. 20
10.28 Amnanus. UucinoBble HEPaBEHCTBA. 1
10.28 Crioco0Obl cpaBHEHHUSI YHCIIOBBIX HEPABEHCTB. 1
10.29 CBOICTBA YHCIIOBBIX HEPABCHCTB. 1
10.29 CBolicTBa YHMCIIOBBIX HEPABEHCTB. J{0Kka3aTenbCTBO HEPABEHCTB. 1
10.30 Co’keHUE YUCIIOBBIX HEPABEHCTB. 1




10.30 YMHOXEHNE YHCIIOBBIX HEPABCHCTB. 1

10.30 ANTOpUTM YMHOXEHMSI HEPAaBEHCTBA HA MOJIOXKUTEIBHOE U OTPULIATEIILHOE 1
1CJI0.

10.31 [TorpenHocTh ¥ TOYHOCTh NPUOIMIKESHUSI. 1

KonTpoasnas padora Ne 7 no teme: «UuncioBble HepaAaBEeHCTBA U UX 1

30 CTBAY.

11.32 Amnanus. [lepeceuenne n o0beuHEHNE MHOKECTB. [[prHIIMIT KpYyTroB 1
fisepa.

11.33 YwuciioBbIE TPOMEKYTKH: OTPE30K, HHTEPBAI, TOJTYHHTEPBA, JIYY. 1

11.34 Jlunelinple HEpaBEHCTBA C OJHOW MEPEMEHHOM. 1

11.34 AJNTOpPUTM pellIEHUs JIMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. 1

11.34 HepaBenctBa ¢ ogHol nepemenHoi. CriocoObI 3aIicH OTBETA. 1

11.35 CucreMbl HEpABEHCTB C OJIHOM MEPEMEHHOM. 1

11.35 [TpaBuio penieHust CHCTEM HEPABEHCTB C OJTHOW MEPEMEHHOM. 1

11.35 Pemenue cucreM HepaBEHCTB C OJHON EPEMEHHON. 3auCh OTBETA. 1

11.35 O06o001IeHre U crcTeMaTu3anus 1Mo TeMe «JInHeitHbIe HepaBeHCTBaY. 1

KonTpoasnas padora Ne 8 no teme: «HepaBeHncTBa ¢ oHOI 1

PpeMEHHOI M X CHCTEMbD)

11.36 Ananus. JlokazarenscTBo HepaBeHCTB. (M3 pyOpuku «/[i1s Tex, KTo XoueT 1
[aTh OOJIBIIIEY).

Tema 5. | CteneHb ¢ 1eJIbIM NMOKa3aTeleM. JJIeMeHTbI CTATUCTHKH. 11
12.37 Ananus. OnpejiesieHne CTENEHHU C 1IeJIbIM OTPULIATEIbHBIM OKA3aTEJIEM. 1
12.37 Brruncnenre 3HaueHUS] CTENEHU C LEIbIM OTPUIATEIBHBIM [TOKA3aTeJIeM. 1
12.38 CBOJiCTBa CTENEHH C 1IEJIBIM I10Ka3aTelIeM. 1
12.38 [TpumeHeHne CBOMCTBA CTENEHU C LIEIBIM [TOKa3aTeneM JUlsl IpeoOpa3oBaHus 1

[PAKCHUU.
12.39 CranpaptHblil BUa yncina. [IpaBuio 3anucu yucia B CTAaHJAPTHOM BHJIE. 1
12.39 3anuce uyucen B cTaHAapTHOM Buje. [lopsiiok uncna. 1
Koutpoabnas padora Ne 9 no teme: «CteneHb ¢ 1eJIbIM MOKA3aTeeM U 1
CBOHCTBA»
13.40 Anaims. COOp CTaTUCTHYECKUX TAHHBIX. 1
13.41 HarnsigHoe mpencTaBieHne CTaTUCTHUECKON HHPOpMAITHIH. 1
13.41 CronbuaTble W KpYroBble TUArpaMMbl, HOJUTOHbBI U THCTOTPAMMBI. 1
13.42 OyHKIEH Yy = X 'u y = x>, ux csoiictea. (V3 pyOpuxu «JIms Tex, KT0 1
YeT 3HATH OOJIBIIE).
O0o0menne W cucTeMaTH3aIus. 4
IToBTOpEHME: palluOHATIBLHBIE APOOH. 1
[ToBTOpEeHME: KBaJpaTHBIE ypaBHEHUSI. 1
Ammecmayuonnas padoma 3a Kypc anzedpwvl 8 Kuacca. 1
HToroBelii ypok mo Kypcy ainredpsl 8 kiacca. 1
Juaznocmuueckan padoma.
UTOrO 102

XapaKTepucTHKa OCHOBHBIX COJAepPKaTeIbHbIX JHHUH

1. PanuonasbHble apodu (234)

Panmonansuas 1po6s. OCHOBHOE CBOMCTBO JIpoOU, COKpaIICHUE APOOECH.




ToxxnecTBeHHBIC TPE0OPA30BAHMS PAIMOHATBHBIX BhIpakeHUH. DYyHKIUSA runepbona u ee
rpaduk.

OcHoBHasl 11€7b — BBIPa0OTaTh YMEHUE BBINOIHATH TOXKIECTBEHHBIE IPEOOPA30BAHUS
palOHaIbHBIX BBIPAKECHUN.

Tak kak IeHCTBUS C pallMOHATBHBIMU JPOOSIMH CYILIECTBEHHBIM 00pa30M OMUPAIOTCS Ha
JIEUCTBUSI C MHOTOYJIEHAMH, TO B HaYaje TeMbl HEOOXOIUMO MOBTOPUTH C YUAIITUMUCS
peoOpa3oBaHus LENbIX BHIPAKEHUI.

['maBHOE MeCTO B JaHHOW TeME 3aHUMAIOT AJITOPUTMBI ICUCTBHH C IPpOOSIMH. YUaliuecs JOJKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, TPOU3BEJCHUE U YaCTHOE APOOEH BCeraa MOXKHO MPECTaBUTD
B BuJe 1podu. [IpnodpeTaeMblie B TaHHOUN TeMe YMEHHUS BBITIONHSATE CII0)KCHHUE, BEIYUTAHUE,
YMHOXKCHHE H JISJICHUE APOOCH SBJISIOTCS ONMOPHBIMU B MPE0Opa30BaHUAX IPOOHBIX BHIPAKEHUH.
[ToaToMy UM cienyet ynenuTb ocodoe BHUMaHue. HenenecooOpa3Ho nepexoauTs K
KOMOMHHPOBAHHBIM 33JJaHUSM Ha BCE JCHCTBHS C IPOOSIMU Mpexkae, YeM OyIyT YCBOCHbI
OCHOBHBIC aJITOPUTMEI. 3a/IaHUS HA BCE ICHCTBUS C IPOOSIMHU HE JIOJDKHBI OBITH U3ITUIITHE
TPOMO3AKUMU U TPYJOSMKUMH.

HpI/I HaxXOo0XJCHNN 3HAYEHH I z[po6el71 Jarl0TCA 3aJaHKsA Ha BBIYHMCIICHHUA C IIOMOIIBIO
KaJIbKYJIATOpPA. B I[aHHOfI TEMC PACHIUPAIOTCA CBCACHUA O CTATUCTHYCCKUX XAPAKTCPUCTUKAX.
BBO,Z[I/ITCH IOHATHUC CPCAHCTO 'aPMOHUYCCKOT'O psAliad ITOJIOKUTCIbHBIX YUCCII.

W3yueHue TeMbl 3aBEpLIACTCs PACCMOTPEHUEM CBOMCTB rpaduka GyHKINUU THIepOOIIbl.
2. KBagpartnblie kopHu (19 4)

[TonsiTre 06 nppanMoHaNBHBIX Yncaax. O01uMe cBeIeHNs O IEHCTBUTENbHBIX YUCIIaX.
KBanpatHslit kopeHb. [oHsATHE 0 HaX0XIEHUH TPUOIMKEHHOTO 3HaYeHUs KBaJJPaTHOTO KOPHSI.
CaolicTBa KBaJipaTHbIX KOpHEH. [IpeoOpa3oBanust BeIpakeHUH, coiepKalluX KBaJpaTHbIE

KOpHU. OyHKIUA ) = Jx ee cBoiicTea 1 rpaduxk.

OcHoBHasl 11eJIb — CUCTEMAaTU3UPOBATh CBEACHUSI O PallMOHAIIBHBIX YHCIaX U 1aTh
npejcTaBiIeHne 00 UPPALMOHATBHBIX YHCIAX, PACIIMPUB TEM CAMBIM MOHITHE O YUCIIE;
BbIpa0OTaTh YMEHUE BBINOIHATH peoOpa3oBaHusl BhIpAKEHUHN, COJEpKAIINX KBaJlpaTHbIE
KOPHHU.

B nanHOl TEMeE ydaluecs Moay4yaroT HadalbHOE IIPEICTABICHHUE O MOHATUH JAEHCTBUTEIBHOIO
ymcna. C 3Tol 11e51bi0 0000111at0TCs U3BECTHBIE YUAIIUMCS CBEACHUSI O PallMOHAJIBHBIX YHCTIaX.
Jl1 BBeieHUsI OHSTHSI UPPALMOHAIBHOTO YHCIIa UCIIOJIb3YETCSl MHTYUTUBHOE IIPEICTABICHUE O
TOM, YTO KKl OTPE30K UMEET JUIMHY U TOTOMY KaKJI0M TOUKE KOOPAUHATHOU MPAMON
COOTBETCTBYET HEKOTOPOE YKCiO0. [Ioka3bIBaeTCs, UTO CYIIECTBYIOT TOUKHU, HE HUMEIOLINE
parmoHaIBHBIX a0CIIHCC.

[Ipu BBEeIeHUM MOHATHS KOPHS MOJE3HO O3HAKOMUTD YUAILUXCS C HAXOKIECHUEM KOpPHEH C
MOMOIIBIO KaJBKYISTOpA.

OcHOBHOE BHUMaHUE YENAeTcsl HOHIATUIO apu()METHUECKOTO KBaIPaTHOTO KOPHS M CBOMCTBAM
apu(dMeTHUeCKUX KBapaTHBIX KOpHEH. /l0Ka3bIBalOTCS TE€OPEMBI O KOPHE U3 MPOU3BEICHHS U

BT Iy
I[pO6I/I, a TAKXE TOXKICCTBO , KOTOPBIC MTOJY4YarOT IPUMCHEHHUE B Hp606pa30BaHI/I$IX
BLIpa)KeHHfI, coacpKalux KBaJpaTHbIC KOPHU. CHCI_II/IaJ'IBHOG BHUMAaHHUE YACTACTCA



OCBOOOXKJICHHIO OT UPPALIMOHAIBHOCTH B 3HAMEHATEJIE IPOOH B BHIPAKECHUAX . Y MEHHE
peoOpa3oBbIBaTh BRIPAXKEHUS, COJIEPIKalIllie KOPHHU, YACTO UCIOIB3YETCs KaK B CaMOM Kypce
anreOpbl, TaK U B Kypcax Fr€OMETPUH, aiareOpsl M Havall aHaIu3a.

[Tponomxkaercs paboTa 1Mo pa3BUTHIO PYHKIIMOHAIBHBIX MMPEICTABICHUHN YJalUXCS.
PaccmatpuBarores pynkuusis - ,ee cBoiicTBa U rpaduk. [lpu uzydenun pyHkuuu
MOKA3bIBAETCSI €€ B3aMMOCBS3b C PyHKIMen =+ , e X > 0.

3. KBagparHbie ypaBHeHus (214)

KBagparHoe ypaBaenue. @opmyina KOpHEH KBaIpaTHOTO ypaBHEHUS. PenieHue pairoHaaibHbIX
ypaBHEeHUH. Perienue 3a1a4, npuBOJAIIMX K KBaJPaTHBIM YPaBHEHUSAM U MPOCTEUIITNM
palMOHAIbHBIM YPABHEHUSM.

OcHoBHasl 11€7b — BBIpa0OTaTh YMEHHUS pPelllaTh KBaAPATHbIE YPABHEHUSI U IIPOCTEMIINE
panuoOHaIbHBIC YPABHEHUS U IPUMEHATD UX K PELLICHUIO 3a1a4.

B Hauane Temsl IMPUBOIATCS ITPUMCPBI PCIICHUA HCIIOJIHBIX KBaAAPATHBIX ypaBHeHPIfI. 9TtoT
MaTcpHrall CUCTCMATU3UPYCTCA. PaCCManI/IBaIOTCSI AJITOPUTMBI PCIICHHUA HCITOJIHBIX KBAAPATHBIX
ypaBHCHI/II‘/'I pa3siIMdYHOIo BHUAA.

OCHOBHOE BHUMAHHME CIelyeT yAeIUTh PElIeHHIO YpaBHeHui Buga ax? + bx + ¢ =0, rae a # 0, ¢
UCTIOIb30BaHuEM (popMyIiel KOpHEH. B manHO# Teme ydammecs: 3HaKOMsITCs ¢ popMyliaMu
Buera, BeIpa)karoIUMU CBSA3b MEKIY KOPHSIMH KBaJpaTHOTO YPaBHEHHUS U €T0
kod¢p¢punmenTamu. OHU UCHOJIB3YIOTCS B lajbHEHIIEM IPU JOKA3aTEIbCTBE TEOPEMBI O
pa3I0KEHUH KBAAPATHOIO TPEXUWIEHA HA JINHENHBIE MHOKUTEIH.

VYyamuecs oBaZieBalOT CIOCOOOM pelIeHHs IPOOHBIX PAllMOHAIBHBIX YPaBHEHUH, KOTOPBII
COCTOMT B TOM, UTO PEIIECHNE TAKUX YPABHEHUI CBOJUTCS K PEIIEHUIO COOTBETCTBYIOIINX LIEIIBIX
YPaBHEHUH € NOCIIETYIOIIUM UCKIFOUEHHEM IIOCTOPOHHUX KOPHEM.

N3yuenue naHHOM TeMbI ITO3BOJISET CYIIECTBEHHO PACIIMPUTH aIapaT ypaBHEHUH,
UCIIOJIB3YEMBIX IS PELICHUS] TEKCTOBBIX 3a1a4.

4. HepaBenctna (204)

UucnoBble HEPABEHCTBA U X CBOMCTBA. [[ousieHHOE ClIOKEHNE U YMHOKEHUE YUCIOBBIX
HepaBeHCTB. [lorpenmHocTh U TOUHOCTD NMPUOIKeHUs. JINHeHbIe HepaBEHCTBA C OAHON
MEPEMEHHOMN U UX CUCTEMBI.

OcHoBHas LEJIb — O3HAKOMHUTDH YJAIIUXCs C IPUMCHCHHUEM HEPABCHCTB JJIs1 OLICHKU 3HAYCHHI
BLIpa)KeHHfI, BBIpa6OTaTL YMCHHC pCIIATh JIMHEHBIE HCEPaBCHCTBA C OI[HOI>'I HCpCMeHHOI\/'I n X
CHCTCMBEI.

CBoIICTBa YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO PEIICHUE
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEpEMEHHOM. TeopeMbl O MOYIEHHOM CIIOKEHUH U YMHOKEHUHU
HEPABEHCTB HAXOIAT PUMEHEHUE MIPH BBINIOJIHEHUU MTPOCTEUILINX YIIPAKHEHUNA HA OLIEHKY



BBIPa)KEHUI 110 METOy TpaHuIl. BBOAATCS MOHATHS a0COMIOTHOM MOTPEIIHOCTH U TOYHOCTH
IpUOJINKEHUS, OTHOCUTEIBHOMN MOTPEITHOCTH.

VYMeHus NpoBOAUTE AEyKTUBHBIE PACCYKICHUS NIOJIy4YalOT Pa3BUTHE, KaK IIPU JOKA3aTEIbCTBAX
YKa3aHHBIX TEOPEM, TaK U IPH BBIIIOJIHECHUM YIIPAaXKHEHUHN Ha J0KA3aTeIbCTBA HEPABEHCTB.

B cBs3U ¢ penieHreM JIMHEWHBIX HEPABEHCTB C OJJHOM MIEPEMEHHOM JAETCS MOHITHE O YHCIIOBBIX
MIPOMEKYTKAX, BBOJSITCS COOTBETCTBYIOIIME Ha3BaHU U 0003HaYeHUs1. PaccMOTpeHuIo cucrteM
HEPABEHCTB C OJHOM MEPEMEHHOMN NPEAIECTBYET 03HAKOMIICHUE YYAIIUXCA C IIOHATUAMUA
MepeceueHus 1 O0BEAMHEHUS MHOYKECTB.

[Tpu penieHnr HEPABEHCTB HCIIOJIB3YIOTCS CBOMCTBA PAaBHOCHILHBIX HEPABEHCTB, KOTOPHIC
Pa3bACHSIOTCSA HAa KOHKPETHBIX IpuMepax. Oco0oe BHUMaHUE CIICAYET yISIUTh OTPaOOTKe
YMEHHsI pelIaTh MPOCTEHIIINE HEPABEHCTBA BU/IA aX b, ax OCTAHOBHBIIKCH CIICITUAIBHO HA

ciyyae, korna a= 0.

B sToi1 Teme paccMaTpruBaACTCA TAKIKE PCIICHUE CUCTEM IBYX JIMHEHMHBIX HCPaBCHCTB C 0,HHOI71
HepeMeHHOﬁ, B 4aCTHOCTHU TaKHUX, KOTOPLIC 3allMCaHbl B BUIC I[BOI>'IHI>IX HCPABCHCTB.

5. CteneHb ¢ HeJbIM NOKa3zaTesieM. (7 4)

CreneHs C MeNbIM TToKa3aTesieM 1 ee cBoicTBa. CTaHaapTHBIN Bu yncia. [TpubakeHHbIi
BEIUKCIICHHUS.

OcHoBHas 0cjib — BI)Ipa6OTaTI) YMCHUEC TIPUMCHATH CBOICTBA CTEIICHU C IOCJIBIM ITOKAa3aTCJIEM B
BBIYUCJICHUAX U Hp606pa3OBaHI/I${X.

B 31011 Teme GpopMynupyroTcsi CBOMCTBA CTETIEHU C LIENbIM MToKa3aTeneM. MeToa oka3aTeiabCcTBa
ATUX CBOMCTB IMOKA3bIBAECTCS HA IPUMEPE YMHOKEHHUS CTEIIEHEW C OJMHAKOBBIMU OCHOBAHUSIMU.
JlaeTcst mOHATHE O 3aIIMCU YMCIIa B CTaHIapTHOM Bu€. [IpuBoaATCA IpUMEPBI UCIIOIB30BAHUS
TaKOH 3alucH B QU3MKE, TEXHUKE U JPYTUX 00IacTAX 3HAHUI.

6. Di1eMeHThl CTATHCTUKHU 44.

VYuyamuecs MoJMyyalOT HauyalbHble MpEACTaBIeHUs 00 OpraHu3allid  CTaTHUCTHYECKUX
uccienoBaHuii. OHU 3HAKOMSTCS C TOHATUSMH TEHEPAJbHOM M BHIOOPOYHOM COBOKYMHOCTH.
[IpuBosaATCS mNpUMeEpsl MpPENCTaBIEHUs CTATUCTMYECKUX JIAHHBIX B BHJE TaONIMIl YacToT U
OTHOCHTEJIBHBIX 4acToT. OOydaromumMes IpeularaloTes 3aaHnsl Ha Hax0xXKJIeHHe M0 TabJuile 4acToT
TaKUX CTATUCTUYECKUX XapaKTepUCTUK, KaK cpeaHee apuMeTHyeckoe, MoJa, pa3Mmax.
PaccmaTpuBaetcs Bompoc 0 HarIsIHOM MHTEpHpeTanuy cTaTucTudeckod mHpopmauuu. M3BecTHbie
00y4aromuMcsl CIIocOObl  HAIVIHOTO TPEACTABIEHUS CTATUCTUYECKUX JIAaHHBIX C IIOMOIIbIO
CTOJIOYATBHIX M KPYrOBBIX JUArpaMM pacIIUpPSIIOTCS 3a CUET BBEICHHUS TaKUX MOHSTHUN, KaK MOJUTOH U
TUCTOTpaMMa.

7. lloBTOpenue(44)



ILranupyemMbie pe3yJibTaThl U3YYeHHSI Kypca ajiredpbl
B pesynomame uzyuenus anzeopul é 8 Knacce yueHuK 0014cen 3HAmMb U NOHUMAMb

- OTIPE/IEeICHUs] OCHOBHBIX MOHSATHH, U3yYEHHBIX B 8 Kilacce, OCHOBHBIE ()OPMYJIBI COKPAILIEHHOTO
YMHO>XXEHUS1, 000CHOBBIBATH CBOU OTBETHI, IPUBOIUTH HY>KHbIE IIPUMEPBHI.

K xonyy 8 knacca yuawuecs oonsxicuvi ymems:

-COCTaBJISITh OYKBEHHBIE BRIPAXKEHUS U (HOPMYJIBI IO YCIOBUSAM 33/1a4; OCYLIECTBISATH B
BBIPQKEHUAX U (OPMYJIaX YUCIOBBIE TOJCTAHOBKH U BBIIIOJIHATh COOTBETCTBYIOILNE
BBIYUCIICHHSI, OCYILIECTBIISATh MOACTAHOBKY OJJHOTO BBIPAKEHHSI B JIPYTO€; BEIPAXKATh U3 (GOPMYII
OJIHY IIEPEMEHHYIO Yepe3 IPYrylo;

-BBIIIOJIHATH OCHOBHBIC ﬂeﬁCTBHH CO CTCIICHAMMU C LCJIBIMU I1O0KAa3aTCIAMM, C MHOI'OYJICHAMHU U C
anre6pa1/1qec1<HMH I[pO6$IMI/I; BBIITOJIHATD PAa3JIOKCHUC MHOT'OYJICHOB HA MHOXXUTCIIN, BBIITOJHATD
TOXICCTBCHHBIC Hp606p330BaHI/IH palOHaJIbHBIX BBIpa)KeHI/Iﬁ;

-IPUMEHSATH CBOMCTBA apu(PMETHIECKUX KBAaIPATHBIX KOPHEH /ISl BBIYMCIICHUS 3HAYCHUH 1
peoOpa30BaHUI YUCIIOBBIX BBIPAXKEHUH, COIEPIKAIINX KBaIpaTHbIE KOPHHU;

-peniath JUHEeHHbIe, KBaJApaTHbIC ypaBHEHUs M0 0011l popmyre KopHEel KBaIpaTHOTO
ypaBHEHUs U Teopeme Buera, paninoHaabHble ypaBHEHUS, CBOSIINECS K HUM, CUCTEMBI IBYX
JMHEHHBIX YPaBHEHUN U HECIIOKHbIE HETMHEITHBIE CHCTEMBI;

-peuIaTh JIMHEWHBIC C OTHOMN nepeMeHHoﬁ H UX CUCTCMBI,

-pemaTh TEKCTOBBIE 3aJa4H aIreOpanyeckKuM METOIOM, MHTEPIIPETUPOBATH MOTYUEHHbBIN
pe3ysbTart, IPOBOAUTE OTOOP PELICHUH, UCXOI U3 (POPMYITUPOBKH 3a4a4H;

'I/I306pa)I(aTb qyucjia TOYKaMH Ha KOOpI[HHaTHOﬁ HpHMOﬁ;

-OIPEACIIATh KOOPAUHATEI TOYKHU IIJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOPJIMHATAMY;
n300paxkaThb MHOXKECTBO PELLIEHUI IMHEHHOTO HEPABEHCTBA,

-HaXOJMUTh 3HAUE€HUS PYHKLMH, 3aJaHHOH popmMyIoii, Tabnuuell, rpadukoM 1o e€ aprymMeHry;
HAXOJIUTh 3HAUYCHHE apTryMEHTa M0 3HAYCHUI0 (YHKIINH, 33/IaHHON TpaduKOM WIIH TaOJIHIIeH;
3HATh CBOMCTBA (yHKIMH y=k/X, y=x>.

Hcnons30BaTh HpI/I06peTéHHBIC 3HAHUA U YMCHUA B HpaKTquCKOﬁ JACATCIIBHOCTHU U
IMOBCETHEBHOM KH3HU JJISA

-BBIMIOJIHEHUS PACUYETOB O popMysIam, JUIsl COCTaBICHUS (POPMYIT, BEIPAXKAIOLIUX 3aBUCUMOCTH
MEX/y pealbHbIMU BEIMUMHAMM; U1l HAXOXKACHUS HY)KHOM (POPMYJIIBI B CIIPaBOYHBIX
MaTepHanax;

-MOJEINPOBAHNS TPAKTUUECKUX CUTYALlUI U UCCIIEI0BAHUS IIOCTPOEHHBIX MOJENIEH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

-OMMCaHMs 3aBUCUMOCTEN MEXTy (PU3NUECKMMH BETMYMHAMH COOTBETCTBYIOIMMHU (OpMyIamMu
IIPU UCCJIEIOBAHUH HECIIOKHBIX IIPAKTUYECKUX CUTYALIUH;



Onemenmol cmamucmuxku

-U3BJICKATh HHPOPMAIIUIO, PEACTABICHHYIO B TA0NHIIAX, HA qUarpammax, rpadukax;
COCTABJIATH TaOJHIIBI, CTPOUTH AUATPAMMBbI U T'paduKu;

-BBIYUCJIATh CPEAHUC 3HAYCHUSA PC3YJIIbTATOB H3MepeHHﬁ;

-HaXOJIUTh YaCTOTY COOBITHS, UCTIONB3YSI COOCTBEHHBIC HAOIIOICHUS 1 TOTOBBIC CTATUCTHYCCKUE
JIaHHEBIE;

Hcnonb3oBath npuoOpeTéHHbIC 3HAHUS U YMEHUS B TPAKTUUECKOU JIEATSILHOCTH H
HOBCEIHEBHOMN KU3HU JJIS:

-aHalin3a pCaJIbHbIX YUCJIOBBIX NAHHBIX, IPCACTABIICHHBIX B BUJAC JUAlrpaMM, I‘pa(i)I/IKOB, Ta6JII/II_I;

-peleHus MPaKTUYECKUX 3a/1a4 B MTOBCETHEBHON U TPO(PECCHOHAIBHON JCATEIBHOCTH C
WCIIOJIb30BAaHUEM JIEHCTBUM C YUCIaMH, MPOIEHTOB, JIJTUH, TUIOIaIeH, 00bEMOB, BpEMEHH,
CKOpOCTH;

-IIOHUMAHUS CTATUCTUYECKUX yYTBEPKIACHUU.
TpeboBanust K ypOBHIO MOATOTOBKH 00yJaronuxcs B § Kiiacce.
B pezynomame uzyuenus anceopvi yueHuK 00IHCeH:

e 3HATH/TIOHUMATH

e  CYIIECTBO NOHATHUS MaTEMAaTUUYECKOIO JOKA3aTeJIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

e  CYIIECTBO NOHATHUS AITOPUTMA; IPUMEPHI AITOPUTMOB;

e  KaK HCIOJB3YIOTCSA MaTeMaTHUecKue (pOpMyIibl, ypaBHEHHS U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHUS JUIsl PEIIEHNs MAaTEMATUYECKUX U MPAKTHYECKUX 3a/1a4;

e KaK MaTeMaTHYECKHU OIpeJleIeHHbIe (YHKIIUU MOTYT ONMCHIBATh PealbHbIe
3aBUCHMOCTH; IPUBOAUTH PUMEPHI TAKOTO OIMCAHUS;

e KaK MOTPEOHOCTH MPAKTUKHU MPUBEIN MAaTEMaTHYECKYIO HAyKy K HEOOXOIUMOCTH
pacmMpeHus NOHATHUS YUCIIA;

e  BEPOSTHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEHW OKPYXkKAIOIIEr0 MUPa; IPUMEPBI
CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e CMBICII UACAIN3ALMH, ITO3BOJIAIOIIEH PEIIaTh 3aa4y peaabHON NEHCTBUTEIILHOCTH
MaTeMaTUYeCKUMHU METOJIaMU, IPUMEPHI OITMOOK, BOZHUKAIOIINX IPU UACaTU3alliu;

e yYMETh

e BBINOJHATH OCHOBHBIE IEUCTBUS CO CTEIIECHSMHU C LIEJIBIMU ITOKA3aTeIsIMHU, C
MHOTOWJIEHAMH U C anreOpanyecKuMH Jpo0sMU; BBIIOIHATH Pa3sIoKeHHE MHOTOWIEHOB
Ha MHOYKUTEJIN; BBITIOJIHATH TOXK/I€CTBEHHBIE TPE0Opa30BaHUs pallMOHAIbHBIX
BBIPAKECHMUI;

e TPUMEHSATH CBOMCTBA apU(PMETHUUECKUX KBAJPATHBIX KOPHEN 1JI BHIYUCICHUS 3HAUEHUN
U peoOpa3oBaHM YHCIOBBIX BBIPAKEHHM, COEPIKALINX KBAJPAaTHbIE KOPHHU;

e pelIaTh JUHEHHBIE, KBAAPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUS, CBOJIAIIMECS K
HUM;

e pemniaTh JUHEWHBIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI;

e  HAXOJAWTh 3HauUeHUs (QyHKIMH, 3a7aHHON (HOpMYIIOH, TabIuUIeH, Tpad KoM 1O ee
apryMeHTy; HaXOJUTh 3HaYCHHE apryMeHTa 110 3HAaYeHUI0 (PYHKIINUHU, 3aJaHHON
rpaduKoM WK TabauLeH;



e  OIpEENATh CBOMCTBA (PYHKIIUH 110 €€ TpaduKy; MIPUMEHATH rpadudeckue
IpE/ICTaBICHNUS TIPH PELICHUH YPaBHEHHUH, CHCTEM, HEPABCHCTB;
e  ONMHCHIBATH CBOWCTBA M3YYECHHBIX (YHKLHUH, CTPOUTH UX IpaduKy;

HCIIOJBb30BaTh HpHOGpCTeHHLIC 3HAaHUA 1 YMCHUSA B HpaKTI/IHGCKOﬁ JACATCIIBHOCTHU U
HOBCGHHeBHOﬁ KHU3HU OJIA:

e  BBIMIOJIHEHUS PACUYETOB IO POpMyJIam, COCTaBIeHUs (HOPMYII, BEIPAKAIOLIUX
3aBHCUMOCTH MEX/1Y pealbHBIMU BEIMYMHAMH; HAX0XKICHHUS HY>KHOU (hOpMYJIBI B
CIIPaBOYHBIX MaTepHaJIax;

e  MOJEIUPOBAHUA IPAKTUUECKUX CUTYALMI U UCCIIEI0BAaHUS IIOCTPOEHHBIX MOJEINIEH C
MCIIOJIb30BaHUEM arrmapara anreOpbl;

e  OMMCAHUS 3aBHCUMOCTEH MEX1y (PU3NUECKUMH BEIMYMHAMHI COOTBETCTBYIOIIMMU
dbopMynaMu IpU UCCIIETOBAaHUH HECTIOKHBIX MPAKTUYECKUX CUTYAIIHIA;

e UHTEpHpEeTaIMy IpapKOB PeaTbHBIX 3aBUCUMOCTEH MEX/Ty BETMUMHAMU.

KoHTpoabHO-M3MepUTENbHbIE MaTEPUAIbI.
KoHTposbHble paboThl COCTABISAIOTCS ¢ YYETOM 00sI3aTEIbHBIX PE3Y/IbTATOB 00yUEHUS.
TeKCTbI KOHTPOJIBHBIX pabOT B3STHI U3:
e IIporpammsl 0011e00pa3oBaTeabHbIX yupexaeHuid. Anredpa. 7-9 kinaccel. CocTaBUTEND
Bypmuctpoa T. A. — M.: [Ipocsenienue, 2008;

e Aunrebpa. dunaktuueckue matepuansl. 8 kinace / FO.H.Makaperues, H.I'. MunioK,
JI.b.KpaiineBa. — M.: IIpoceenienune, 2021.

Pacnipenenenue Haspanwme pa3ziena KomuuectBo
y‘{e6HLIX 4acoB 4acoB
110 pa3jaciiamMm
MPOTPaMMBI.
Ne m/m
IToBTOpEHUE Kypca reoMeTpuu 7-ro Kjacca. 2
[ToBTOpEHNE OCHOBHBIX BOMPOCOB Kypca F€OMETPHUU 7 Kilacca. 1
Bxoonaa ouacznocmuka. 1
Tema 1. | UeTbIpexyrojJbHUKH. 14
§ 1. MHoOroyronsHuK. BeIITyKIIBII MHOTOYTOJIBHUK. 1
§ 1. YeThIpeXyroJbHHUK. 1
§ 2. [Tapasienorpamm. 1
§ 2. CBoIiCTBa M NIPU3HAKYU MAPAIIIENOrPAMMA. 1
§ 2. Perenwre 3a1a4 Ha CBOMCTBA M IPU3HAKH IapajlIeiorpaMMa. 1
§ 2. Tpanenus. 1
§ 2. Teopema Daieca. 1
§ 2. 3a/ia4u Ha TIOCTPOEHHUE IIUPKYIIEM U JIMHENKOM. 1
§ 3. [IpSIMOYTOJILHHUK. 1
§ 3. Pom6 1 KBajpar. 1




§ 3. OceBas U IIEHTpaJIbHAsE CHMMETPHH. 1
§ 3. Pemenue 3aau. 1
Pemenue 3amau. [lonroroBka k KOHTPOJIBHOU padoTe. 1
Koumponvnasa paooma Nel no meme: « Yemuipéxy2oibHuku. 1
Tema 2. | Iliomaas. 14
§ 1. Amnanmu3. [lonaTue tuomnaam MHOroyroibHuKa. [lmomans kBaapara. 1
§ 1. [Tnomaas NpsIMOYroJbHHKA. 1
§ 2. [Tnomans mapamuiesorpamMmma. 1
§ 2. [Tnomans TpeyroabHUKA. 1
§ 2. [Tnomanp Tpamnenuy. 1
§ 2. Permenue 3ama4 o reme «I1noriaap TpeyroiabHUKaY. 1
§ 2. Pemrenue 3amau «I110111a/16b MHOTOYTOJIBHUKAY. 1
§ 2. Pemenwuie 3a1a4 Ha BEIYHCIICHHUE IUIOMAACH Guryp. 1
§ 3. Teopema Iudaropa. 1
§ 3. Teopema, obpartHast Teopeme [Tudaropa. 1
§ 3. Perenue 3a1a4 Ha npuMeHeHue TeopeMbl [Tudaropa u odpaTHOii eit 1
TEOPEMBI.
Pemenue 3amay. 1
Pemenue 3amau. [loaroroBka kK KOHTPOJILHOU padoTe. 1
Konumponvnaa paboma Ne2 no meme: «Ilnowaouy. 1
Tema 3. Ilono0HBIE TPEYroJbHHUKH. 19
§ 1. Ananu3. OnpeneneHue moJ00HbIX TPEYTOJIbHUKOB. 1
§ 1. OTHOIICHHUE TIOIAIei MOT0OHBIX TPEYTOJIBHUKOB. 1
§ 2. [TepBrIit mpU3HAK OAOOUS TPEYTOIHHUKOB. 1
§ 2. Pemenwe 3ama4 Ha TpUMEHEHHE TIEPBOTO MPU3HAKA TTOJJO0US TPEYTOILHUKOB. 1
§ 2. Bropoii u TpeTnii npu3HaKu MOJ00HS TPEYTOJILHUKOB. 1
§ 2. Pemrenue 3aa4 Ha ONPpUMCHEHUEC BTOPOI'O0 U TPETHLCTO IMPU3HAKOB HOZ[O6I/I$[ TPEYTOJIbHUKOB. l
§ 2. Pemenue 3a1a4 Ha IPUMEHEHHE TPEX MPU3HAKOB MOJJ00HS TPEYTOJLHUKOB. 1
Konumponvnasa paooma Ne 3 no meme «Ilooodnvie mpeyzonvHukuy. 1
§ 3. Ananus. CpemHsis TUHUS TPEYTOJIbHHKA. 1
§ 3. CBOICTBO MeJMaH TPEYTOJbHHUKA 1
§ 3. [MponopIHOHANLHBIE OTPE3KU B MPSAMOYTOJILHOM TPEYTOJBHHKE. 1
§ 3 . Pemrenue 3aja4 110 TEMEC «HpOHOpHHOHaHLHBIe OTPE3KHU B IPAMOYT'OJIbHOM TPCYTOJIbLHUKEY. 1
§ 3. 3mepuTenbHbIe pabOThl HA MECTHOCTH. 1
§ 3. Bajaun Ha MOCTPOEHHE. 1
§ 3. 3aaun Ha TOCTPOCHHUE METOJIOM MOA00USI. 1
§ 4. CuHYC, KOCHHYC M TAHT'€HC OCTPOTO YIJIa TIPSIMOYTOJIBHOTO TPEYTOJIbHIKA 1
§ 4. BHavyeHNs CHHYcCa, KOCHHyca 1 TarTeHca s yriaos 30°, 450, 60° 1
§ 4. COOTHOIIEHHS MEX/1y CTOPOHAMH U YIJIAMH HPSIMOYTOJIBHOTO 1
TPEyroJbHUKA.
Konumponvnas paooma Ned no meme: «Coomnowenusn medxncoy 1
CMOPOHAMU U Y2NAMU RPAMOY20TIbHO20 MPEY20JIbHUKA).
Tema 4. OKpyXHOCTb. 17
§ 1. Ananu3. BzaumHOe pacrnonoxeHue MpsiMOi U OKPY)KHOCTH. 1




§ 1. KacarenpHast K OKpY»KHOCTH. 1
§ 1. KacarenbHast kK OKpy»)HOCTH. PerieHue 3aad. 1
§ 2. [paxycHas Mepa Jyr'd OKPYKHOCTH. 1
§ 2. Teopema 0 BIUCAaHHOM YTJI€. 1
§ 2. Teopema 00 OTpe3Kax MePeCceKArOINXCS XOP/I. 1
§ 2. Pemienue 3amay mo teme «L[eHTpaibHbIC U BIIHCAHHBIC YTIIbD». 1
§ 3. CBOICTBO OMCCEKTPHCHI yIIa. 1
§ 3. CBoiicTBa CEPEIMHHOTO TEPIECHANKYISAPA K OTPE3KY. 1
§ 3. Teopema o TiepeceYeHrH BBICOT TPEYTOJIbHUKA. 1
§ 4. BriucanHast OKpy»HOCTb. 1
§ 4. CBOWCTBO OMUCAHHOT'O YETHIPEXYTOJIbHHUKA. 1
§ 4. OnwucanHas OKPY>KHOCTb. 1
§ 4. CBOIICTBO BIIMCAHHOTO YETHIPEXYTOJIBHHKA. 1

Pemenue 3ana4 no teme «OKpy>KHOCTbY. 1

Perenue 3amad. [ToaroToBka K KOHTPOJIBHOU padoTe.

Konmponvnaa paboma Ne 5 no meme: «OKpyscHocmv) 1
IMoBTOpEHHME. 2
Ammecmayuonnas paéoma 3a Kypc ceomempuu 8 Kiacca. 1
HToroBelii ypok 1o Kypcy reoMeTpuu § Kiacca. 1
Hroro 68

Conep:xanue y4eOHOro mpeamera.

I'eomempua — oauH W3 BaXHEWIIMX KOMIIOHEHTOB MaTeMaTU4YecKoro o0pa3oBaHus,
HEOOXOIUMBIA Ji1 NPUOOpPETEeHUS] KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTUYECKH
3HaYMMbIX yMEHUH, (HOpMUpPOBaHMS SA3bIKA ONMUCAHUSA OOBEKTOB OKPYXKAIOIIEro MHpa, JUis
PasBUTHUA TPOCTPAHCTBCHHOT'O B006pa)KeHI/I$I U HWHTYHIIUH, MaTeMaTHYeCKOM KYJIbTYpPBI, JIA
ACTETUYECKOr0 BOCHMUTAHUS OOydarommxcs. M3ydeHue reoMeTpuu BHOCUT BKJIAJ B Pa3BUTHE
JJOrM4YE€CKOI'0 MbIIIIJICHUS, B q)OpMI/IpOBaHI/Ie IIOHATHUA JOKa3aTCJIbCTBA.

B kypce reomerpuu 8 kiacca u3ydaroTcs HanOoJiee Ba)KHbIE BHBI YETHIPEXYTOJIbHUKOB -
napajuieJiorpaMM, HpSMOYTOJIBHUK, POMO, KBajapaT, Tpameuus; Aa€rcsd NpeacTaBI€HHUE O
¢durypax, obiagaromux 0ceBOM WM HEHTPAIbHOW CUMMETPUEH; pacIiupsioTCs U YrayOIstoTCs
MOJIyueHHble B 5—6 Kilaccax MpeJCTaBICHUs] OOydaromuxcsi 00 M3MEPEHUU M BBIYUCIICHUU
wIomaaen; BBIBOIATCS  (GOpPMyNbl  IUIOMAAEH  MPSIMOYroJbHMKA, Mapajulejorpamma,
TPEYroJIbHUKA, Tpaneuur; AJOKa3bIBACTCA OJHA H3 TJIABHBIX TCOPEM TI'COMCTPUU — TCOPEMY
[Tugaropa; BBOAWUTCS NOHATHE TOJOOHBIX TPEYTOJBHUKOB; pPacCMaTpUBAIOTCS MPU3HAKU
1'[0]1061/151 TPEYIrOJIbHUKOB M HX HNPHUMCHCHUS; ACIACTCA HepBBIfI mar B OCBOCHHH Y4YalllUMHCA
TPUTOHOMETPUUYECKOTO ~armapara TeOMETPUH; PpaCIIUpPSIOTCS CBEJIEHUS 00 OKpYXHOCTH,
MOJIYYCHHBIC YyYalllUMUCSA B 7 KJIaCCe, U3Yy4YarOTCsd HOBBIC CbaKTI)I, CBA3aHHBIC C OKPYXHOCTBIO,
3HAKOMSTCSI 00y4aloIMecs: ¢ YeThIphMS 3aMeuaTeIbHbIMU TOUKAMU TPEYroJIbHHUKA; 3HAKOMSTCS
oOyuJaroruecs: ¢ BHIIOJIHEHUEM JIEHCTBUN HAJl BEKTOpAMU KaK HaIllpaBJICHHBIMH OTpPE3KaMH, 4TO
Ba)XHO JUISI TPUMEHEHHsI BEKTOPOB B (hr3HKe.

1. IloBTOpeHMe Kypca reomeTpuu 7 Kiaacca (2 yaca).
2. YerbipexyroabHuku (14 yacos).

MnozoyzonvHuk, 8binyKuslli MHO20Y20NbHUK, Yemblpexy2oavHuk. Ilapannenozpamm, e2o
ceovicmea u npuznaku. Tpaneyus. [Ipsamoyzonvruk, pomo, keaopam, ux ceovcmea. Ocesas u
YEeHmpanbHas CUMMEMPUU.




Heab: u3yuuTh HaumOoliee BaXKHbIC BHJBI YETHIPEXYTrOJbHUKOB — Mapajljiesiorpam,
MPSIMOYTOJIBHUK, pOMO, KBaJpat, Tpanenuo; aTh PEeACTaBICHHE O Purypax, 00a1aommux
OCEBOM WJIA LIEHTPAJIbHOU CUMMETPUEH.

I[OKa3aTeJ'IBCTBa OONBIIMHCTBA TEOpEM HaHHOﬁ TEMBI U PCIICHHA MHOI'MX 3aa4 IPOBOJATCA
C NOMOIIBIO HNPHU3HAKOB PABCHCTBA TPCYIrOJIbLHUKOB, IMO3TOMY IOJC3HO HX IMOBTOPUTH, B
Ha4aJi€ U3y4YCHH TCMBI.

OceBast U IEHTpaJbHAsS CUMMETPUU BBOJSATCS HE KakK MpeoOpa3oBaHUE TUIOCKOCTH, a Kak
CBOMCTBA r€OMETPUYECKUX (DUTYp, B YaCTHOCTHU YETHIPEXYTOJIBHUKOB. PaccMoTpeHne 3Tux
HOHATUM KaK IBMKEHUN IUIOCKOCTH COCTOUTCS B 9 Kitacce.

3. Ilnomaap (14 yacos).

Ionamue naowaou muozoyeonrvHuka. Ilnowaou npamoyeonbHuUKa, napaiienozpammad,
mpeyeonvnuxa, mpaneyuu. Teopema [lugazopa.

Lesb: paclupuTh U yrIyOUTh MOJTYYSHHBIE B 5—O6 Kitaccax MpeICTaBICHHs 00YJatOUIIXCs
00 M3MEpPEeHUH U BBIYMCIICHUU IJIONIAACH; BEIBECTH (DOPMYIIBI IJIOMAACH MPSIMOYTOJIbHUKA,
napajuleJiorpaMMa, TpPEyrolbHHMKA, Tpamneluu; [0Ka3aTh OJHY H3 IJIaBHBIX TEOPEM
reoMmerpun — Teopemy [ludaropa.

BeiBox Qopmyn s BBIYMHCICHHS IUIOMIAJICH TPSMOYrojbHUKA, MapajuiesiorpaMmma,
TPEyTrOJIbHUKA, TPAIIELIUM OCHOBBIBAETCA HA IByX OCHOBHBIX CBOMCTBAX IUIOIIAACH, KOTOPBIE
MIPUHUMAIOTCS HCXOJISI U3 HATJISTHBIX MTPEICTABICHHM, a TakXKe Ha GopMyJie TUTOIIAaId KBaJI-
pata, 000CHOBaHHE KOTOPOU He SBISETCS 0053aTeNbHBIM I 00yJatOIUXCsl.

HerpanuuumoHHoON Ui IIKOJIBHOIO Kypca sBISETCS TeopeMa 00 OTHOLIEHUH IUIOIIanei
TPEYrOJIbHUKOB, UMEIOIIMX 110 PaBHOMY yriry. OHa II03BOJIET B JaJbHEHILIEM JaTh IIPOCTOE
JIOKA3aTeIbCTBO TMPU3HAKOB TIOJOOHS TPEYrOJILHUKOB. B 3TOM COCTOMT OAHO U3
IpEeuMylLIecTB, 00YCIOBJICHHBIX PAaHHUM BBEJEHHMEM MOHATUS Iulowmanu. Jloka3arenbcTBO
teopeMbl [ludaropa ocHOBBIBaeTCS Ha CBOMCTBAxX IUIOMIAZEeN M Gopmyrnax Ajs IIomanen
KBaJpaTa M MpsAMOYroJibHUKA. JloKa3bplBaeTcsl Takke TeopeMa, oOpaTHas Teopeme
[Tucgaropa.

4. Monooubie Tpeyroabauku (19 yacos).

Ilooobnwvie mpeyzonvruxu. Ilpuznaxu nodobus mpeyeonrvnuxos. Ilpumenenue noooous K
Odokazamenvcmgy meopem u peutenuto 3aoay. Cumyc, KOCUHYC U MAH2EHC OCMpOo20 yeld
NPAMOY20IbHO20 MPEY2OIbHUKA.

IIEJ'IB: BBCCTH TIIOHATHUC HOI[O6HBIX TPECYIrOJIbLHUKOB; PACCMOTPCTL IMPU3HAKH HOI[O6I/IH
TPEYIrOJIbHUKOB W WX IMPUMCHCHUA, CACIIATh HepBBIfI mar B OCBOCHHH Y4YalllUMUCH
TPUTOHOMCTPUYCCKOTI'O arlrapara rcoMeTpun.

Ornpenenenne moJ0OHBIX TPEYTOJILHUKOB JAaeTCsl HE Ha OCHOBE IIpeo0pa3zoBaHusl Mo100us, a
Yyepe3 paBeHCTBO YIJIOB U MPOMOPLIHUOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Tpu3Haky nogo0usi TPEYroJbHUKOB JI0Ka3bIBAIOTCSA C MOMOUIbIO TEOPEMBbI 00 OTHOIICHUU
IJIOLIAJEN TPEYTOJIbHUKOB, UMEIOIIUX I10 PABHOMY YTIIy.

Ha ocHoBe mpu3HaKoB 1moj100Ms JOKa3bIBAETCS TEOpEMa O CPeAHEH JIMHUU TPEYroJbHUKA,
YTBEPKACHUE O TOUKE MEPECEUECHUs] MEAMAH TPEYroJIbHUKA, a TAKXKE JIBA YTBEPXKIECHHUS O
MPOMOPLUOHANIBHBIX  OTpe3Kax B MPSIMOYTOJIBHOM TpPeyroJbHUKE. Haetcs
IpeJCTaBIeHNUE O METO/Ie OI00US B 3a/1a4ax Ha MOCTPOCHHUE.

B 3akmodenne TeMbl BBOJATCA 3JICMCHTBI TDUTOHOMETPUHU — CHHYC, KOCUHYC U TAaHI'CHC
OCTpOro yria npAMOyroJIbHOro TpeyrojibHuKa.

5. Okpy:xkHocTh (17 yacoB).



Bzaumnoe pacnoijlosicenue npﬂmoﬁ U OKPYIHCHOCNIU. Kacamenvuas x OKpYIHCHOCMU, ee
CBOUICMBO U NpU3HaK. Henmpaﬂbnbze U 6nucaHHvie y2iol. q@l’l’lblpe 3amedamnesibHovle mo4Ku
mpey2ojlbHUKA. Bnucannas u onucannas OKPYIHCHOCHIU.

Heab: pacmupuTh CBeACHHUS 00 OKPYKHOCTH, IOJYYEHHbIE y4yallUMHCS B 7 Kiacce;
U3Y4UTh HOBBIE (DAKTBI, CBSI3aHHBIE C OKPYKHOCTBIO; TO3HAKOMHTH OOYYalOIUXCS C
YEeThIPbMSI 3aMeYaTeIbHBIMU TOUKAMU TPEYTOJIbHHUKA.

B nanHOM TeMe BBOAUTCS MHOTO HOBBIX IIOHSATHM U paCCMaTPUBAETCS MHOTO YTBEPKICHUN,
CBSI3aHHBIX C OKPYKHOCTbIO. [lJIi MX yCBOGHMs ClleAyeT YIeIuTh OOJbIIOe BHUMAaHUE
pEIIEHUIO 3a/1a4.

VYTBepKIeHUSI O TOYKE IMepecedyeHus OUCCEeKTPUC TPEYrojbHUKAa U TOYKE IepeceueHust
CCPCANHHBIX MNEPHCHAUKYIIAPOB K CTOpOHAM TPCYTOJIbHUKA BBIBOAATCS KaK CICACTBUA HU3
TEOpEM O CBOMCTBaX OMCCEKTPUCHI yIJIa U CEPEAUHHOIO NEPIEHIUKYIApa K OTpPE3Ky.
TeopeMa 0 TOUKe MepeceyeHust BHICOT TPEYroJdbHUKA (MIIM UX MPOJIOHKEHHI) 10Ka3bIBACTCS
C TIOMOIIIBIO YTBEPKICHHS O TOUKE MEPECeUCHHs CEPEAMHHBIX MEPICHIUKYISPOB.

Hapsiny ¢ teopemamu 00 OKpPYXKHOCTSIX, BIMCAHHON B TPEYroJbHHUK M OINUCAHHOW OKOJIO
HEro, pPaccMaTpUBAIOTCSI CBOMCTBO CTOPOH OINKMCAaHHOIO YETBIPEXYIOJIbHUKA U CBOMCTBO
YTJIOB BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

6. IloBTOopenmue (2 yaca).

Hean: IloBropenue, 06001IeHNEe U CUCTEMATU3allUsg 3HAaHUN, YMEHUH M HaBBIKOB 3a KypC
reomMeTpuu § Kiacca.

III.KanenaapHo — TeMaTHYecKoe NJIAHUPOBaHMe Mo ajaredpe 8 kiacca Ha 2023 — 2024
y4eOHbIii rojg

m\it

Tun | 5penvent TpebGoBaHusI K YPOBHIO Bunsl koHTpOIIA
ypoka - MOATOTOBKH y4alllUXCs
Tem K
eMa ypoka comepxa | 3Harh YMerb
HUs

1.PanuonanbHblie ApodM -22 yaca

Pammmonansanie | YOHM | Panmonansa | 3HaTh moHATHE IIENIOTO, | YMeTh

BBIPKEHUS 136 IpoOHOTO, HaXOJUThb
BBIP@XKEHHS. | PAlMOHAIIBHOTO JIONTYCTUMBIE
OcHoBHOE BBIPAYKEHH M, IOHATHE 3HAUYCHMSA
CBOMCTBO JIONTYCTUMBIX 3HAYCHUHN pAMOHATBHBIX
Ipoou. IIEPEMEHHOM. BBIPAXKEHUI,
CokpaneHue 3HAYEHUI
npo0ei. HepEMEHHOI,




Crnoxenue u
BBIYHUTAHHUE
npobeii ¢
OJIMHAKOBBLIM
3HaMeHAaTesA
MH.

CnoxxeHnue u

IIPU KOTOPBIX
3HaUEHUE
palroOHaIBHOTO
BBIPKEHUS
PaBHO HYIIIO.

BBIUNTAHUE
npobeii ¢
pa3HbIMU
3HaMeHaTeJsl
Paunonaneueie | YIIK3 - 3HaTh QOpMyIIBI Ymerb
BBIPAKECHHUS, N ) COKpAILEHHOT'O HaXOOUThb
YMHOXeHue
O/13 (obmacth o6eil YMHOKCHHSI. 3HAYCHHE
JIOITYCTUMBIX AP ' BBIPa)KEHHUS,
o Bo3Benenue
3HA4YEeHUN) JIOITyCTUMBIE
npobu B
3HauYEHUs
CTEIIEHb. .
IEepEMEHHOI! B
Henenue
. BBIPAXKEHUU
poOei.
[IpeobpazoBa
HUe
panyoHalbH
BIX
BBIPAYKECHU.
OyHKIUA Y
=: ¥ ee
rpaduxk.
OcHoBHOE YOHM | PanyoHansH | 3HaTh OCHOBHOE YMeTb NPUMEHATh
CBOMCTBO ble CBOMCTBO ApoOU ISt OCHOBHO€ CBOWCTBO
poou. BbIpQ)XEHUS. | OOBIKHOBEHHBIX Jpobei; | 1pobu
OcHoBHOE orpezeneHne
CBOWCTBO TOKJECTBA, IpH JTIO0BIX
Ipoou. TOKJIECTBEHHO PaBHBIX 3HAYCHUSAX
CoxkpaieHne | BBIpaKEHUH. HEpEMEHHBIX, PU
TpoOei. KOTOPBIX
Crnoxenue u 3HaMeHareNb Jpodu
BEIUUTAHHE OTJIMYEH OT HYJIS.
obeii ¢
OcHoBHOE KY AP 3HaTh POPMYIIbI YMeTh cokpanarhb
. OJINHAKOBBIM
CBOICTBO COKpAIIEHHOTO IpoOu; MPUMEHSTh
3HAMEHaTEs
npoou. - YMHOXEHHUS. IIPU COKpAILEHUN

Cinosxenue u
BBIYHUTAHHUE
npoleit ¢

npobeit hopmyITbl
COKpAILIEHHOTO
YMHOKEHHUSL.




CokpaiiieHue
npobei

YOC3

Cnoxenue u
BBIYUTAHUE
Ipobeii ¢
OJIMHAKOBBIMH
3HAMCHATCIISIMU

YOHM

Cnoxenue u
BBIYUTAHUE
Ipooeii ¢
OJIMHAKOBBIMH
3HAMCHATCIISIMU

KY

Crnoxenue u
BBIYUTAHHE
npobeii ¢
pa3HBIMU
3HAMEHATCIISIMU

YOC3

CrnoxeHue u
BEIYMTAHHE
Ipobeii ¢
pasHbIMHU
3HAMEHATEIAMU

YOC3

10

CrnoxeHue u
BEIYMTAHHE
Ipobeii ¢
pasHBIMHU
3HAMEHATEIAMU

YOC3

11

Jpobu ¢
pa3HBIMU
3HAMEHATEIISIMH

YOHM

pa3HBIMU
3HaAMeHaTeNs
MH.

YMeTh BBINOJHATD
COKpalIeHHe
npoOeit; MpUBOIUTD
JIpo0u K 001IeMy
3HaMEHATEIo,
npuMeHsist PopMyIIbl
COKpAIIIEHHOTO
YMHOXEHHUSI.

3HaTh [IpaBUIIa
CJIOKEHUS M BEIYUTAHUS
OOBIKHOBEHHBIX JIpOOEit
C OJMHAKOBBLIMH
3HAMEHATEIISIMH.

YMeETh BBITOIHATH
CIIOJKEHHE U
BBIUMTAHHC
OOBIKHOBEHHBIX
npoleit ¢
OJIMHAKOBBIMH
3HAMCHATCIISIMU,
MIPUMEHSI1 OCHOBHOE
CBOMCTBO JApOOH.

YMeTb ckiabIBaTh
Y BBIYUTATH JIpoOU ¢
OJIMHAKOBBIMU
3HaMEHAaTEeNSIMHU, C
IPOTUBOIOJIO0KHBIM
¥ 3HAMEHATEISIMH;
COKpaluaTh poou,
IpUMEHSIST POpMYIIbI
COKpAIEHHOTO
YMHOKEHHS




12 Kontpoasnas | YIIK3
pabora v
Ne 1 mo Teme
«PanmoHaJIbLH
ble Ipodu U ux
CBOMCTBA)

13 Ananu3 YOHM | YmHo)xeHue | 3HaTh npaBUiio YMeTh BBINOJTHATH
KOHTPOJIbHOU IpoOei. YMHOKEHUS npeoOpa3oBaHue
paboThL. BozBenenue | 0ObIKHOBEHHBIX ApoOei; | MpPOU3BEACHUS
YMHOX€EHUE Ipobu B OCHOBHO€ CBOWCTBO palMOHAIbHBIX
npobeii.Bozen CTEIIEHb. JIpoOu; CBOMCTBA npoOeit B 1po0b.
eHue podei B [enenue CTEIEHEN C OJIMHAKOBBIM
CTEMEHb. Ipobeii. OCHOBaHHUEM.

[IpeobpazoBa

14 Bo3senenue KY Hue 3HaTh IPABUIIO YMeTh BO3BOAUTH
IpoOu B PAMOHAILH |y spenienus Ipodu B JIpoOb B CTEIICHb;
CTEINEHb bIx . CTENEHb; MIPABUIIO COKpamarh JIpoOu.

BbIPDKCHHHL. YMHOXEHHUS IpoOeit.
OyHKIUA Y
=:HUee
rpaduxk.
15 YOHM 3HaTh NPABWIO ACJICHUS | YMETh
OOBIKHOBEHHBIX JIpo0€eil. | mpeoOpa3oBbIBATH
I[eﬂerI © 4acTHOE
npobei
palroHaIbHBIX
npobeii B 1po0b.

16 Y31 YMeTh BBITOJIHATH

JIeTIeHUe
OOBIKHOBEHHBIX
npoOeit; MpUMEHSTh
bopMyIbl

Tenenue COKpAIlEHHOTO

pobeii YMHOKEHHUS TIPU
YMHOXEHUH U
JIETICHUH IPOOEi.

17 [IpeobpazoBann | YOHM 3HaTh MOHSTHE YMeTh NIPUMEHSTh
e palMoOHAIBHOTO U3y4YEHHBIE
parmoHATBHBIX BBIpaKCHUS, AITOPUTMBI
BBIPAKEHUI. paloHansHOM Ipoou; IEeUCTBUN H1d

MpaBUJIa CIOKEHUS, npeoOpazoBaHms
BBIYUTAHUS, YMHOKCHUS | PallMOHAIBHBIX
U AeneHus apoOei. BBIPKECHUIN




18

[IpeoOpazoBanu
e
paroHaTbHBIX
BBIPAXKECHUI.

KY

19

Dopmyiibl
COKpALIEHHOI'O
YMHOXCHHS

KY

20

[IpeoOpazoBanu
e
palroHaIBHBIX
BBIPKEHUMN

YOC3

21

DyHKIMA

y=imunee
rpaduxk.

YOHM

22

DyHKIUA

y=xzHuee
rpaduk

Y3HU

YMeTh BBINOJHATD
npeoOpa3oBaHMs
palroOHaTbHBIX
BBIPAXKEHHUI,
MPUMEHSISI IPaBUIIa
CIIOKEHHS,
BBIUMTAHUS,
YMHOXEHHUS U
JeJIeHUsT APOOCH.

YMeTh IPpUMEHSTh
bopmybl
COKpAILIEHHOTO
YMHOKEHHUS TPU
YIPOLIEHUHU
BBIPAKCHHUI;
BBIIIOJIHATD
JICUCTBUS C
JIPOOSMH.

3HaTh OCHOBHBIE
MpaBuJia, CBOMCTBA U
3aKOHBI JaHHOI TEMBIL.

YMeTh BBINOJHATD
npeoOpazoBaHue
palMOHATBHBIX
BBIPAXKEHUM,
MIpUMEHSIS MpaBUiia
CJIOKEHUS,
BBIYUTAHMUS,
YMHOXEHHUS U
JeneHust Apooei.

3HaTh NOHITHE
oOpaTtHoit
IPOMOPIMOHATEHOCTH,
dbyHkMH, ee obnactTu
onpeIeIeHUsI.

YMeTh HaXOIUTh
3HaueHUe PYHKIHNH
Y 3HaYCHHE
aprymeHTa 1o

bopmyne

y:.*.' .

YMeTb CTpOUTH U
YUTaTh rpadux

byHKIMHA y == |
oTpeneNnTh
MIPUHAIIIC)KHOCTD
TOYEK TpaduKy

GyHKIHH.

23

PammonansHbie

YOHM

Panmonanbn
BI€ UHCIA.

3HaTh MMOHATHE
MHOKECTBA

YMmern
MPEACTABIISTh




BBIPpAXKCHUA.

24

PanuonanbHblie
BBIPAXKEHUS.

YOHM

25

HppauroHanbH
bl YHCJIA.

YOHM

26

KBagparnunsie
KOPHH.

YOHM

27

Apudmerndeck
Wi KBaIpAaTHBIN
KOpEHb

YOC3

28

Tabmnuma
KBaJIpaToOB
HATYpaJIbHBIX
qucen

29

®dopmyna
IIonaan
KBajpaTa

30

KBagpatubie
KOPHU U3
HEOTpHUIIATENIbH
BIX YHCEII

31

YpaBHeHue

x2=a.

YOHM

Hppanunonain
BHEIC YHCIIA.
KBanpatubie
KOpHH.
Apudpmernue
CKUit
KBaJIpaTHbBIN
KOpEHb.
YpaBHeHue

x% =a.
HaXO0XKJICHHE
NpUOIMKEHH
BIX 3HAUCHUH
KBaJpaTHOTO
KOpHSI.
OyHKIUA

y = ¥vuee
rpaduk.
KBanpartuslii
KOpPEHb U3
MIPOU3BEICHU
ST M IpOOH.
KBanpatuslii
KOpPEHb U3
CTCIICHU.
Brinecenue
MHOMKHUTENS
3a 3HaK
KOpHSL.
BHaecenue
MHOMHUTENS
10T 3HAK
KOpHSL.
[Ipeo6pasosa
HHE
BBIPAKCHU,
COZIepIKAIINX
KBaJpaTHbIE
KOpHH.

paliOHAJIbHBIX YHUCECII,
X NpcACTaBJICHUC B

Wi

BHJIE IPOOH .

panroHaIbHBIC
qpclia B BUAE
OeCKOHEYHOI
JECATUYHOM
MePUONYECKOMN
IpoOu; CpaBHUBATH
panroHaIbHbIC
YHUCIa.

3HaTh NOHITHE
UPPALMOHATILHOTO YKCIIa
1 MHOKECTBa
JIEVCTBUTEIBHBIX YHCETL.

YMeTb cpaBHUBATB,
OKPYTJIATh U
BBITIOJTHSATH
NENUCTBUS C
UPpaLMOHATIbHBIMHU
YHCIIaMU.

3HaTh NOHATHE
KBa/IPaTHOT'O KOPHS U3
YHUCIa a ¥ ONpeeTIeHUe
apu(pmMeTHyecKoro
KBaIPaTHOT'O KOPHS U3
qJpcna d.

YMeTh BBIUUCIATD
KBaJIPaTHBIN KOPEHb
U apupMeTHIEeCKUn
KBaJIPaTHBIN KOPEHb
U3 4uca.

3HaTh BCE Cllydan
pelleHns ypaBHEHUS X2
= a B 3aBUCHMOCTH OT
4HCIIa a.

YMers pemiatb
ypaBHEHHS BHA X°
= a, IPUMEHSATH
TOXKJECTBO !




32

Haxoxnenue
IPUOIMKEHHBIX
3HAYCHHI
KBaIpaTHOTO
KOPHSI.

KY

YMeTh NIPpUMEHSTh
CBOWCTBAa (PYHKIIUU
y = {*npu
CPaBHEHUH YHCETI,
coJIeprKalInx
paaukan

33

DyHKIUA

y=ruee
rpaduk.

YOHM

34

DyHKIMA Yy =
vy ee rpaduk.

YOHM

36

DyHKIMA Yy =
“r1 ee rpauK.

YOHM

37

3akperuieHue
10 TEME:
«DyHKIMA

y = rHee
rpauK».

Y3u

3HaTh CBOMCTBA
GyHKIMH y = <,

YMeTs cTpouTh rpaduk
byHKuMK y = V¥ o
KOOpANHATAM TOYEK;
MIPUMEHATH CBOHCTBA PYHKIMH
NI pELIeHNH 3a/1ay;
CpaBHUBATh YHUCIIA, UCHOIb3Ys

-
CBOMCTBA QYyHKIHH Yy = * ¥

YMeTh NpUMEHS T
CBOWCTBA (PYHKIIUU
y = *mpu
CpaBHEHHH YHCEII,
COZIepIKaIIX
paauKan

38

KBanpatnsiii
KOpEHb U3
MIPOU3BEICHUS
U 1po0u.

YOHM

3HaTh CBOIICTBA
KBaIPaTHOT'O KOPHS U3

MIPOU3BEACHUS U APOOH.

YMeTb NPpUMEHSTH
3TH CBOMCTBA IJIA
BBIYMCIICHUS
3HAYCHUN
KBaJpaTHBIX
KOpHEH.

YMeTs HaXOOUTh
KBaJIpaTHBIN KOPEHb
W3 MPOU3BEACHUS U
IpoOu; yMeTh
MIPUMCHSITh
CBOMCTBaA
KBaJIpaTHOTO KOPHS
I HaXO0XKIECHUS
3HAYEHUS
BBIpaXCHHUSI.

39

KBagpartHslit

YOHM

3HaTh CBOIICTBA

YMeTb NpUMEHSTH




KOPEHb U3
NIPOU3BEACHUS
U Apoou.

KBaJIpaTHOT'O KOPHS U3
POU3BEICHUS U IPOOH.

3TH CBOMCTBA IJIA
BBIYMCIICHHS
3HAYCHUH
KBaJ[paTHBIX
KOpHEH.

YMeTh HaXOOUTh
KBaIPaTHBIN KOPEHb
U3 MPOU3BEACHUS U
IpoOH; YMETh
MPUMCHSITh
CBOMCTBaA
KBaIPaTHOTO KOPHS
IUI HAaXO0XKIECHUS
3HAUCHUS
BBIPOKCHHS.

40

KBangpaTHbiit
KOpEHb U3
MIPOU3BEICHUS
U Apoou.

YOHM

3HaTh CBOIiCTBA
KBa/IPaTHOT'O KOPHS U3
MIPOU3BEIICHUS U JPOOH.

YMeTh NIPUMEHSTh
9T CBOMCTBA JJIA
BBIYMCIICHUS
3HAYCHUU
KBaJIpaTHBIX
KOpHEH.

YMeTh HaXOOUTh
KBaJIpaTHBIN KOPEHb
U3 MPOU3BE/ICHUS U
IpoOu; yMeTh
PUMCHSITh
CBOMCTBA
KBaJIPATHOTO KOPHS
JUIA HaXO0XKIECHUS
3HAYCHUS
BBIpaXKCHHUSI.

41

KBagpartublii
KOpEHb U3
CTEIIEHH.

YOHM

3HaTh CBOMCTBO
HU3BJICUEHUS
KBaJpaTHOT'O KOPHS U3
CTEICHH.

YMeTb NpUMEHSTh
CBOMCTBO
KBaIPaTHOTO KOPHS
N3 CTCIICHU IJIs1
BBIYMCIICHHS
3HAUYeHUH
KBaJPaTHOTO KOPHSI.

42

KBagpartHslii
KOpEHb U3
IIPOU3BEICHNUS,
apobu,
CTEIEHU.

Y31

3HaTh CBOICTBA
KBaIpPaTHOTO KOPHS 3
MIPOU3BEICHUS U JIPOOH.

3HATh CBOICTBO

YMeTs HaXOOUTh
3HAYCHUS
BBIPAKECHU,
MIPUMEHSIA CBOWCTBA
W3BJICYCHUS KOPHS




MU3BJICUYCHUA
KBaJApaTHOT'O KOPHA U3
CTCIICHHU.

U3 MPOU3BEICHUS,
IpoOH, CTEIICHH;
pemiarb
MpOCTEUIINE
KBaJIpaTHbBIE
ypaBHEHUS.

43

O0o0061IeH e 110
TEME:
«KBagpaTHsbIit
KOpPEHb U €ro
CBOMCTBaY.

YOC3

44

KBangpaTubiit
KOPEHB U €ro
CBOMCTBA

YOC3

45

CBoiicTBO
W3BJICYEHHUS
KBaJIPATHOTO
KOPHSI U3
CTEIIEHHU.

46

KonTpoasnas
padota Ne2 no
TeMe
«KBagparHbIii
KOpPeHb U ero
CBOMCTBAY

VIIK3

47

AHanu3
KOHTPOJIBHOU
paboTHL.
3akperieHue
0 TEeMeE:
«KBanpaTHsbIit
KOPEHB U €Tr0
CBOWCTBaY.

YOC3

3HaTb OCHOBHEBIE
MpaBUJIa, CBOMCTBA U
3aKOHBI JaHHOI TEMBEIL.

YMeTh 000011aTE U
CHCTEMaTH3UPOBATh
3HAaHUA 110

PO IEHHBIM TEMaM
1 UCIIOJIBb30BATh UX
IpU PELICHUN
IPUMEPOB U 33]a4

48

Brinecenne
MHOXHUTEIIS 3a
3HAK KOPHSI.
Baecenue
MHO>KHATEIIS IO
3HaK KOpHS.

YOHM

49

Beinonaenue
YIIPA)KHEHUH 110

Y3u

3HaTh NOHITHE
BBIHECECHMS MHOXKHTEIIS
W3-TIOJT 3HAKa KOPHS U
BHECEHHUS MHOKUTENS
O] 3HAKHW KOPHSI.

YMeTh BHOCUTH
MHO>KUTENb MOJ1
3HAK KOPHS U
BBIHOCHUTH
MHOXKHTEJb U3 —
MOJT 3HaKa KOPHS
TIPH BBITTOJTHEHUHT
npeoOpazoBaHuU
BBIPAKECHMIL. .

YMeTs BEIHOCUTH
MHOXUTENb U3-T10]]




TeME:
«BriHecenne
MHOKHUTEIIS 3a
3HAK KOPHS.
Buecenue
MHOKHUTEIIS IO
3HAK KOPHS».

3HaKa KOpHS;
BHOCUTb MHOXHUTEJIb
101 3HaK KOpHS;
CpPaBHUBATH
BBIPAKECHUS

50 3akperieHue YOC3 3HATh OCHOBHEIE Ymerb 000011aTL U
10 TeMeE: MpaBwWJIa, CBOMCTBA U CUCTEeMATHU3UPOBATH
«Bbinecenue 3aKOHBI IaHHOM TE€MBI. 3HAHUS 110
MHOKHUTEJS 32 MPONICHHBIM TEMaM
3HaK KOpHSI. U UCTOJIb30BaTh UX
Bnecenne IIPU pELIEHUN
MHO>KUTEJSI 1O IPUMEPOB U 3a/1a4
3HAK KOPHS».

51 [IpeobpazoBanu | YOHM 3HaTh IpaBUIIa YMeTh BBINOJIHATH
€ BBIPQXKEHUH, YMHOXEHHS OJJHOWIEHa | IpeoOpazoBaHus
COJIepKAIINX Ha MHOTOYICH; BBIPAXCHHUM,
KBaJIpaTHbIE YMHOXEHHSI MHOTOWIEHA | COJAEpKaIINX
KODHH. Ha MHOTOWICH; KBaJIpaTHBIE KOPHU;

(hopmybt NPUMEHSTH [TpaBUIIa

COKpAIIIEHHOTO YMHOXEHUS

YMHOXEHUS OJIHOYJICHA Ha
MHOTOYJICH;
YMHOXEHHE
MHOTOYJICHA Ha
MHOTOYJICH;
bopMyIbl
COKpAIIEHHOTO
YMHOXCSHHUS TPH
YIPOILIEHUN
BBIPAKCHMUIA.

52 [TpeoOpazoBanu | KY YMeThb cokpaniaTh
€ BBIPQXKECHUH, poOU, UCTIOJB3YS
COJIeprKaIInX npeoOpazoBaHue
KBaJIpaTHbBIE KBaJIPaTHBIX
KOpHH. KOpHEH;
Brimonaenmne 0CBOOOXKIATHCS OT
yIpaXHEHHH. UPPaAIMOHATTEHOCTH

B 3HAMEHATEJIe
IpooH.

53 3akperieHue V31 YMeTh BBITTOTHATH
1o TeMe: npeoOpa3oBaHue
«IIpeobpazoBan BBIPOKECHUH,

M€ BBIPAKCHUI, COJIeprKaIINX
COJIEpKAIIIX KBaJIpaTHbIC KOPHH;
KBaJIpaTHbBIE CpaBHHBATh




KOPHW».

BBIPAKEHHUS,
coJiepIKaIIue
paauKa,
COKpaIaTh JIpoou;
OCBOOOXKIATHCS OT
KOpHS B
3HaMeHaTese Ipoou.

54 O0600611IEHNE TT0 YOC3 3HATh OCHOBHEIE Ymerb 000011aTL U
TeMe: IpaBWJIa, CBOMCTBA U CUCTEMATU3UPOBAThH
«[IpeobpazoBan 3aKOHBI JJAHHOU TEMBI. 3HaHUA 110
Y€ BBIPAKCHMUI, IIPOMIEHHBIM TEMaM
coJiepKalIX U MCII0JIb30BaTh UX
KBaJ[paTHBIC IPU PELICHUN
KOPHI. IPUMEPOB U 3aJa4

55 KonTpoabnas VIIK3
padora Ne3 no Y
Teme
«IIpeodpa3zoBa
HHe
BbIPaKeHUI,
coJep KaIuX
KBaJpaTHbIE
KOPHW».

56 AHanu3 YOC3
KOHTPOJIBHOU
paboTHI.
0O0001enue 1Mo
TEME
«KBanpaTtHbie
KOPHI.

3. KBaapaTHbie ypaBHeHHs — 27 4acoB

57 YOH | Henosneble 3HATh ONPEIEIICHNE YMmeTs pematsb
Hemomisie M KBaJpaTHbIE | KBAaJpaTHOTO yPaBHEHUS. | HEMOJHBIC KBAJIPATHbIC
KBapaTHEIC ypaBHEHHUS. HenonHoro kBasipaTHOTO | ypaBHEHUS pa3iIMYHBIX

dopmyn YpaBHEHHUS. BUJIOB.
yYpaBHEHWSI. .

KOpHei

KBaJIpaTHOTO

58 3akpernieHue 1o KY %paBHeHHﬂ' 3HaTh AJITOPUTMBI YMers pemath
TeMe: CILICHIE peleHus HEMOJIHBIX HETOJIHbIE KBaJIpaTHbIE
«Hemnonusie 3aat ¢ KBaJ[paTHBIX YpaBHEHHWH. | ypaBHEHUS; IPUMEHSATh
KBaJ[paTHbIC TOMOTLBIO CBOMCTBa

KBaJ[PaTHBIX
YpaBHEHHUS. ypABHEHHH. apupMeTHuIecKoro
KBaJ[paTHOT'O KOPHS

59 | Henonnbie yoc3 | Teopema MY peleH

KBA/IpaTHBIC Buera. YpaBHEHUU.
Pemrennu e

ypaBHEHHUSL.




60

dopmyina
KOpHEH
KBaJpPaTHOTO
ypaBHEHUS

KY

61

3akperieHue o
TeMe:
«Dopmyna
KOpHEH
KBaJPaTHOTO
YpaBHEHUS

Y31

62

O0600611IEHNE TT0
TEeME:
«Dopmyia
KOpHEH
KBaJIpaTHOIO
YpaBHEHUS»

YOC3

63

Pemenne 3agau
C IOMOIIILIO
KBaJIpaTHBIX
YpaBHEHUM.

YOH

64

Pemenue 3agaa
C TIOMOLIBIO
KBaJPaTHBIX
YpaBHEHUM.

KY

65

Teopema Buera.

YOH

66

3aKkpernseHue 1no
teme: «Teopema
Bueray.

YOH

IpoOHO —
paloHaIbH
BIX
ypaBHEHUH.
Pemenue
3aza4 ¢
MIOMOIIIBIO
paloHaIbH
BIX
ypaBHEHUH.

3HaTh POpMYIly KOpHEH

KBaapaTHOI'O YpaBHCHMUI.

YMeTh BEIBOJIUTH
dbopmyiy KopHer
KBa/IpaTHOTO
YpaBHEHUS U
MPUMEHSTH €€ IIPU
peUIeHUU KBaIPaTHBIX
YpaBHEHUU.

3Hath HOpMYIIBI 1715
BBIYHCIICHUS] KOPHEU

KBaApaTHOI'0 YpaBHCHMUS.

YMeTh NIPpUMEHSTh
dopmyy KopHEH
KBaJJpaTHOI'O
YpaBHEHHS C YETHBIM
BTOPBIM

K02 unreHTom.

3Hath HpopMyInbl KOpHEH
KBaIPaTHOTO
ypaBHEHUS; pOpMyITbI
COKpALIEHHOI'O
YMHOXCHHUSI.

Ymers pematb
KBaJIpaTHbIE
YpaBHEHUSI, TPUMEHSA
bopmybt
COKpAIllEHHOTO
YMHOKCHHSL.

YMeTh coCTaBIATh
KBa/IpaTHbIE
ypaBHEHUS T10
YCIIOBUIO 33J1a4H,
YMETb MPOBEPSTH
COOTBETCTBHUE
HalJIEHHOTO PEIIECHUS
YCIIOBUSIM 3aJ1auu.

YMeThb COCTaBIATH 11O
YCIIOBHIO 33J1a4H
KBaJpaTHOE
YpaBHEHUE; PeIIaTh
KBa)IpaTHI)IG
YpaBHEHUS;
COOTHOCHUTH KOpHU
YpaBHEHUS C YCIOBUEM
3aJauH.

3Hate Teopemy Buera.

YMeTb NPUMEHATH
Teopemy Buera npu
peueHuu
MIPUBEICHHBIX
KBaJIpaTHBIX
YpaBHEHUM.

67

0O0001enue Mo

YOH

O06001eHne

3HaTh Teopemy Buera n
TeopeMy, oOpaTHYIO
Teopeme Buera.

YMeTb NpUMeHSTh
TEOpPEMBI IIPU PEIICHUN
KBaJJPaTHBIX




teMe: «Teopema M U YpaBHEHUM.
Bueray. cucTeMaTu3a
IToaroroBka K 1M1 3BHAHUH
KOHTPOJIbHOU
pabore.
68 YOC3 3HATh OCHOBHEIE Ymerb 000011aTEL U
MpaBwWJIa, CBOMCTBA U CUCTEeMATHU3UPOBAThH
KonTposbHas 3aKOHBI JIAHHON TEMBI. 3HAHUS 110
padora Ned no IIPOMICHHBIM TEMaM U
TeMe HCITOJIB30BaTh UX TPH
«KBaaparHbie pElICHUN TPUMEPOB U
YPABHEHHD». 3a/1a4
69 TipoGHbie YOH | Hemonusie 3HaTh MOHSATHE Ymers pemathb
P M KBaJ[paTHBIC | paIlMOHAJIBHBIX JIpOOHBIE
panoHaIbHBIC .
ABHEHI ypaBHEHUHI. ypaBHEHUU U IPOOHBIX panuoHaIbHBIC
yp ) dopmyn paImoHaAIBHBIX YpaBHEHHUS.
KOpHeH YpaBHEHUM.
KBaJpaTHOT'O
ABHCHMSI.
70 yoHn |YP Ymers pematb
Pemienue
M JIpOOHBIE
Pemienue 3a7a4 ¢
panuoHaIbHbIC
JPOOHBIX TTOMOIIIBIO
YpaBHEHHUS; pelIaTh
paIMOHAITLHBIX KBaJIpaTHBIX .
. . JUHEHHBIC U
ypaBHEHUH. YpaBHCHHI.
KBaJIpaTHbBIE
Teopema paBHEHUS
Buera. Y ’
Pemienuu e
JIpOoOHO —
71 | Pemenue Ky | paunoHaleH YMeTh pemath
PalMOHAIBHBIX bIX 5 NMHENHBIE,
¥ IPOOHBIX ypaBHCHHH. KBaJIpaTHbIE, IPOOHBIE
PalMOHAIBHBIX Peenne palMoOHAIbHBIE
yPaBHEHUIA. 3amaq ¢ yPaBHEHHS.
TTOMOIIIBIO
72 3akperienue no | Y3U | pallMOHAIBH | 3HaTh MOHSATHE YmMers pematb
TeMe: «Penrenue bIX panuoHaIbHBIX JTpOOHBIE
JIPOOHBIX YPaBHCHUU. ypaBHEHUU U IPOOHBIX pauvoHaIbHbIE
paroHaTbHBIX paIMoOHATBLHBIX YpaBHEHUS;
YpaBHEHUI». yYpaBHEHUH. KBaJIpaTHbBIE
YpaBHCHHS.
73 O6o6menue mo | YOC3 3HaTh OCHOBHBIC Ymertb 00001maTh U

teMe: «Pemenue
JIPOOHBIX
paroHaIbHbBIX
YPaBHEHU.

npaBuia, CBOMCTBA 1
3aKOHBI JAHHOW TEMBI.

CHCTEMaTU3UPOBATh
3HaHUS 110
NPOMJICHHBIM TEMaM U
UCIIOJIb30BaTh UX IIPU
pELIEHNH TPUMEPOB U
3a/1a4




74 Pemenue 3amau VYOH | Henomarble VYMeTb COCTaBIIATE
C TIOMOIIIBIO M KBaJIpaTHbIE ypaBHEHHUS 1O
paLOHATIBHBIX YpaBHEHHUS. YCIIOBHIO 33]1auH,
YpaBHEHUNU DopMyiibl YMETh IIPOBEPATH
KOpHeH COOTBETCTBUE
KBaJIpaTHOT'O HalICHHOT O PELICHUS
YpaBHEHHS. YCIIOBHIO 33JauHu.
Pewenne YMeTb NPUMEHSTH
3ajau c IpoOHBIE
IIOMOLIBIO panuoHaIbHbIE
KBaJIPaTHBIX yYpaBHEHMSI IIPU
YpaBHEHUM. pellIeHuu 3a1a4.
Teopema
75 Pemenne 3amau | YOC3 B p YMeTb cocTaBisATh
uera.
C IIOMOIIIbIO IpoOHBIE
Pemenuu e
paLKOHATIBHBIX panroHaIbHbIE
. IpOOHO —
YpaBHEHUH. ypaBHEHUS 110
allMOHAJIbH
3akperuieHue. patl YCIIOBHIO 3a]1auH,
BIX
. YMETb MIPOBEPSATH
YpaBHEHHUH.
COOTBETCTBUE
Pemenue o
HalJICHHOTO PELICHUS
3aja4 ¢
YCIIOBHIO 33Ja4u.
MIOMOILBIO
76 | O6o6uIeHuE 110 Ky | PAUMOHAIBH | 3yaty, ocHOBHBIE VMeTh IPUMEHATh
Teme: «Perienune bIX 5 npaBuiia, CBOMCTBA U TEOPETHIECKUH
3a1a4 ¢ YPaBHCHHUHU. | 3ax0HpI TAHHON TEMBL. MaTepHall Ipu
MOMOIIbIO pelIeHnu 3a1a4
paLrOHAIBHBIX
YPaBHEHUI»
77 YOC3 3HATh MOHSTHE YmMerb 0600maTh U
Pemenue
paloOHaIbHBIX CUCTEMATHU3UPOBATh
JPOOHBIX o o o
YpaBHEHMH U IpOOHBIX 3HAHHUSA 110 IPOUIEHHON
palrOHAIBHBIX
. palMoOHaIbHBIX TE€ME U UCII0NIb30BaTh
yYpaBHEHUH U .
saxad ¢ YPaBHEHHUH. UX IIPU PEUICHUH
IPUMEPOB U 3a/1a4
MOMOIIbIO
YpaBHEHUU
78 YOH 3HATh MOHSTHE YMeTs NpUMEHATH
VYpaBHeHuUs C M rapameTpa, ypaBHEHHE C | TEOPETHYECKUI
apaMeTpoM apameTpoM MatepHai npu
peneHnn ypaBHEHH
79 Y3U YMeTb cTpouTh
rpaduku GyHKIHIA ,
['papuueckuit KOTOpbIe ObLITN
croco6 IIPOMJEHBI PAHBIIE U
penieHus o rpagukaM HailTH
YPaBHEHHUH. pelIeHns ypaBHEHUS U
OTIpEeACTUTh X
KOJIMYECTBO .
80 Pemenune YOC3 3HAaTh OCHOBHbIE YMeTh NpUMEeHATh




KBaJpaTHBIX
YpaBHEHUM.

npaBuia, CBOMCTBA 1
3aKOHBI JaHHOM TEMBEIL.

TEOPETUUECKUI
MaTtepuai npu
pelIeHUH ypaBHEHU

81 O0600611IEHNE TTO YOC3 | O6o61ienne | 3HaTh OCHOBHBIE Ymerb 000011aTEL U
TeMe: u MpaBwWJIa, CBOMCTBA U CUCTEeMATHU3UPOBAThH
«dpobusie CUCTEMAaTH3a | 3aKOHBI IaHHOM TEMBI. 3HAHUS 110
paloOHAIbHBIE LHs 3HAHUU MPOMJEHHBIM TEMaM U
YpaBHEHHUS. UCIIOJIb30BATh UX MPH
[MoaroroBka k pElICHUN TPUMEPOB U
KOHTPOJIbHOMN 3a/1a4y
pabore.

82 O0600611IEH1E TT0 YOC3
TeMe:

«JIpoOHbIe
panoHaIbHBIC
YPaBHEHHUSI.
ITonroroBka k
KOHTPOJIBHOU
pabore

83 Kontpoasnas | VIIK3
padora NeSmo | Y
Teme
«Pemenne
APOOHBIX
PALMOHAIBLHBIX
YPaBHEHHUi».

4. HepaBencTBa — 24 yaca
84 UYucnossie YOHM | Yucnossle 3HatTh onpejeseHne | YMeTb IpUMEHSATh
HEPaBEHCTBA HEpaBEHCTBA. YHCIIOBBIX ornpeeneHue
CaoiicTBa HEpaBEHCTB, YHCIIOBBIX
YHCIIOBBIX IpaBHJia CPaBHEHUS | HEPABEHCTB MPH
HEPaBCHCTB. JTFOOBIX YHCET. JI0KA3aTeIbCTBE
Crnoxxenue u HEPABEHCTB.
HOXKCHHE
85 KY M YMeTs NpUMEHATH
YHCIIOBBIX
MIPABUIIO CPABHEHUS
HEPaBCHCTB. 9
BBIpAXCHHI MTPU
[TorpemnocTs u
JIOKa3aTeIbCTBE
TOYHOCTb
3akperieHue o HEPABEHCTB;
NPUOITHKEHHUS.
TeMe: BBIJICIIATH KBAJpaT
ITepeceuenue u
«Yucnossie JBY4YJICHA U3
o0beIMHEeHNE
HEPABCHCTBA» BBIPKCHHUS.
MHOJKECTB.
Hucnosble
TTPOMEXKYTKH.
Pemenue
HEPaBEHCTB C
86 CgoiicTBa YOHM | OAHOH 3HaTh CBOMCTBA YMeTh ToKa3bIBaTh




YHCJIOBBIX
HECPAaBCHCTB.

IIEPEMEHHOM.
Pewenne
CUCTEM
HEPABEHCTB C
OJIHOM
MepeMEHHON

YHCJIOBBIX
HEPABCHCTB.

CBOMCTBA YHCJIOBBIX
HEPABEHCTB C
ITOMOIITBIO TTOHSATHI
«MEHBIIIEY,
«OobIIIeY;
CpaBHMBATh YUCJIA U
BBIPAXKEHUS. .

87 3akperienue no | YOC3 3HaTh CBOMCTBA YMeTh NIPpUMEHSTh
TEME: YHCIIOBBIX CBOWCTBA YHCIIOBBIX
«CnoiicTBa HEPaBEHCTB. HEPaBEHCTB IPH
YHCIIOBBIX OLIEHKE 3HAUCHUI
HEPABEHCTBY. BBIPAKCHHIA.

88 CrnoxeHnue u YOHM 3HaTh MpaBUIIa YMeTh BBINOIHSTD
YMHOXEHHUE MOYICHHOTO MOYICHHOE CIIOKEHUE
YHUCIIOBBIX CIIOKCHHSI 1 ¥ YMHOKCHUE
HEPABEHCTB YMHOXEHUS YHCIIOBBIX

YHCIIOBBIX HEPABEHCTB TIPH
HEPaBEHCTB. OILICHKE BBIPAKEHUH.

89 3akpernieHue 1o KY 3HaTh IpaBUiIa YMeTh BBINOJTHATH
TEME: OYWIEHHOTO OLIEHKY CYMMBI,
«Cnoxenue u CIIOKESHHUS U pa3HOCTH,
YMHOXXEHUE YMHOXCHUS IIPOU3BEICHUS U
YHCIIOBBIX YHCIIOBBIX YaCTHOTO JABYX
HEPaBEHCTBY HEPaBEHCTB. BBIPAKCHHM.

90 O6o00611eHMe 10 YOC3 YMeTb 10Ka3bIBaTh
TEMeE: HEpaBEHCTBA,
«Cnoxenue u BBITIOJHSATH OLEHKY
YMHOXEHUE nepuMeTpa, IIOIIaIH
YHCIIOBBIX MPSIMOYTOJIbHUKA,
HEPABEHCTB) nepuMeTpa

TpeyrojabHUKA.

91 [Torpemnocts 1 | YOHM 3HaTh NOHSITHE YMeTh BBIYUCTATH
TOYHOCTb abCoMOTHOU abCOJIIOTHYIO U
TIPHOJIVKEHUS. MOTPEUTHOCTH OTHOCHUTEIIEHYIO

MPUOIMKEHHOTO HOTPEIIHOCTD
3Ha4YCHUS, MPHOITMKEHHOTO
OTHOCHUTEJIbHOU 3HAUCHUS

92 3akperuieHue mo Y3U ITOTPELIHOCTH
TeMe: PUOIHKEHHOTO
«[Torpemmnocts 3HAYCHUSL.
¥ TOYHOCTh
NPUOIMKEHUS».

93 O600611eHME TTIO YOC3 | Ob6obuienue u 3HaTh OCHOBHBIE YMerb 060011aTh U




TEME: cUcTeMaTu3alus | mpaBujia, CBOMCTBA CHUCTEMaTU3UPOBATh
«HepaseHcTBay. 3HAHUHU M 3aKOHBI TaHHOH 3HAHUS 110
IToaroroBka k TEMBEL. MPONJEHHBIM TEMaM
KOHTPOJIbHOM 1 MCIOJIL30BaTh UX
pabore MIpY PEUICHUN
MPUMEPOB U 3a]a4
94 [ O6obmenneno | YOC3 PHMEp o
TEME:
«Hepasencraay.
IToaroroBka K
KOHTPOJIBHON
pabore
95 KonTtposbHasn VIIK3Y
padora Ne6 mo
TEME
«HepaBencrBa»
96 YucnoBbie YOHM 3HaAThH HOHATHE VYMeTh 3aUCHIBATH
MIPOMEKYTKH YHCI0BOTO YHCIOBBIE
IIPOMEKYTKA. IIPOMEXKYTKH U
MMOKAa3bIBaTh UX
rpaduyeckyro
MHTEPIPETALHIO.
97 3akpernyieHue 1o Y31 YMeTb u3o0paxarh
TEME: YHCIOBBIE
«YunciaoBrre IIPOMEKYTKH Ha
MIPOMEKYTKH KOOPJIMHATHOM
NpsIMOI; HAXOJIUTh
MepECeUCHNE U
00BbeIMHEHNE
MIPOMEKYTKOB,
UCIIONIB3YsI
KOOPJIMHATHYIO
PSMYIO
98 YOHM | Yucnossie 3HaTh onpesieNieHne | YMeTh penarhb
HEpaBEHCTBA. pelIeHus JIMHEHHBIE
CsoiicTBa HEpPABEHCTBA C HEPABEHCTBA C OJIHOU
Pemenne o . N
YHCIOBBIX OJIHOM MIEPEMEHHOM, | IEPEMEHHO,
HEPaBEHCTB C o
OHOf HEPaBEHCTB. PaBHOCHIIBHBIX HCIIOJIB3Ys CBOMCTBA
. Crnoxxkenue u HEpaBEHCTB, Y PaBHOCHJIBHOCTh
MepEMEHHOMN o
YMHOXEHHUE CBOICTBa HEPaBEHCTB.
YHCIOBBIX HEPaBEHCTB.
HEPaBEHCTB.
Ilorpemuocts u
99 Y31 p YmMmeTs pemathb
TOYHOCThH N
JINHEHHbIE
Pemenne MPUOTIKEHUS.
HEpaBEHCTBA,
HEPaBEHCTB C [Tepeceuenue u
9 n300paxkaTh Ha
OJTHOH 00BeqUHEHNE N
o KOOPJIMHATHOM
MepeMEHHOMN MHOKECTB. N
MPSIMON MHOKECTBO
YuciaoBbeie

pelLIeHni




MPOMEXYTKH.
Pemrenue

HEPABEHCTBA.

100 YOHM | gepagencts ¢ 3HaTh CBOMCTBA YMeTb pemarhb
Pemienue OJTHOI JIMHEHHBIX HEPABEHCTBA,
HEPaBEHCTB C TIepPEMEHHOIA. HEPABEHCTB. coJiepxariue 1poou,
OJTHOM Pemrenue NPUBOIUTH ITH
nepeMeHHOMN CHCTEM HEpaBEHCTBA K BUIY

HEPABEHCTB C axb wim ax
OJTHOMU
101 Y31 TepeMeHHOi YMeTb pemarhb
HEpaBEHCTBA,
KOTOpBIC JTMOO0 HE
Pemenne DYHKLI. I/IMGKI:T CIICHUI
HEPAaBEHCTB Crolictaa i 160 I/I)f emeHH;M
OAIHOH rpacp 3 ﬂBnaeTcapﬂIOGOe
nepeMeHHOI bynrwn y = x
YUCIIO.

102 YOC3 3HaTh ONpeeNeHre | YMeTh pelarb

Pemienue -
CHCTEMBI CHCTEMbI JIMHCHHBIX

CHUCTEM . .
HEPaBEHCTB C OJIHOW | HEPABEHCTB C OJIHOM

HEPaBEHCTB C . .

. NEePEeMEHHOM; 3HaTh | IEPEMEHHOI.
OJTHOM
. YTO 3HAYHUT

MepEMEHHOI.
«PEUIUTh CUCTEMY.

103 | 3akpemnnenue no | YIIK3Y 3HATH CBOMCTBA YwMmeTsb pemath
TeMe: «Pemenue PAaBHOCUIIbHOCTHU CHUCTCMbI HCPABCHCTB
CHCTEM HEpaBEHCTB. C OJIHOM MIEPEMEHHOM.
HEPaBEHCTB C
OJTHOU
MIEPEMEHHOM.

104 YOC3 YMmeTs pemats
0O0001enue 1Mo CHCTEMBI HEPABEHCTB
teme: «Pemenne C OJIHOM NIEPEMEHHOI;
CUCTEM n300paxarh perieHme
HEPaBEHCTB C CHUCTEMbI HEPABEHCTB
OJTHOH Ha YUCIIOBOM MPSAMOW;
[IEPEMEHHON». pelarh 1BOWHBIE

HEpaBEHCTBA.

105 | IToaroroBka Kk YOC3 [ O6o6mmenue u 3HaTh OCHOBHBIE Ymetb 00001maTh U
KOHTPOJILHOMN CUCTEMaTH3aIus | mpaBuiIa, CBOUCTBA | CUCTEMaTHU3HPOBATH
paboTe 1o Teme: 3HAHUU Y 3aKOHBI JAaHHOU 3HAHUS 110
«Pemmenne TEMBI. MPOMICHHBIM TEMaM
HEPaBEHCTB C Y HCIIOJIb30BaTh UX
OJIHOU IIPU PELIECHUH
MIEPEMEHHOI» MIPUMEPOB U 3a7a4

106 | Koutpoasnas | YIIK3V
padora Ne7 mo

TeMe «Pelienue




HEPABEHCTB C
OJXHOM

nepeMeHHOo»

107 | Ananus YOC3
KOHTPOJIBHON
paboTHI.

O60061eHne 110
TeMe
«HepasencrtBa»
5. Crenensb ¢ nejbIM noka3zaresiem — 18 yacos.

108 YOHM | Omnpenencuue 3HaTh onpeieNicHne | YMETh HaXOIUTh
Onpezenenue CTETEeHHU C u CBoﬁCTUBa SHaYCHUA
P — LEJIbIM CTerneHeu ¢ BBIpAXKCHUH,

OTPUIATENILHBIM | HaTypaabHBIM CoJIep>KallHii cTeneHn
OTPHUIATEIbHBIM
OKA3aTElIeM MOKA3ATENEM. [I0Ka3aTeseM; C LIEJIBIM
CsoiicTBa ornpezeneHue OTpULIATENILHBIM
CTEIEHU C CTEIEHHU C LENbIM IIOKA3aTeJIEM.
LEJTbIM OTPHUIIATEIBHBIM
MOKAa3aTeJIeM. MOKA3aTeJIeM.

109 | Crenens ¢ KY CrannapTheti 3HaTh ONpeleNIeHuE | YMETh HaAXOIUTh
1EIBIM BCI/? e, CTEIEHU C IEIBbIM 3HAUYCHHE
OTPHUIATEIbHBIM rpy?nﬁpom(a OTPHUIIATEIBHBIM BBIpaXCHHUI,
[OKa3areieM [IOKA3aTeJIEeM. COJIepIKalNX CTEIEHU

CTaTHCTHYECKUX
C OTpHIIATETFHBIM

110 | 3akpemnenne no YOC3 | AaHHBIX. TOKa3aTeneM;
teme: «CTeneHp ¢ Harysnnoe Npe/ICTABIATD
OCJIbIM HpeHCTaBHeHHeU BBIpAJKEHUE B BUE
OTpHLATETbHBIM CTaTUCTUYECKON 1pobHu
ToKa3aresaem» HH(OPMAIIHH.

111 | Cpoiicrsa YOHM 3HaTh CBOMCTBA YMeTb NpUMEHSTH
CTEIICHH C LEITBIM CTereHew ¢ CBOMCTBA CTEIEHEeH ¢
TOKA3aTeleM OJINHAKOBBIM EJIBIM TOKa3aTeleM

OCHOBaHUEM IIPH BBIYHCIICHUSX,

112 | IlpeoGpa3oBanue KY HAXOACICHIH
BBIPAKEHHIA, SHATCHIH .
CONIepKAIIIX BBIpXCHUI U
CTETICHH C TEJTBIM YHPOLEHHH
oKa3aTelieM BbIPAAKCHUH.

113 | 3akperuieHue no V3Uu 3HaTh CBOMCTBA YMeTb NpUMEHSTH
teme: «CBoiicTBa CTEIEHU C UEbIM CBOMCTBA CTEIEHU C
CTETEHU C TETBIM MIOKa3aTeJeM. LeIbIM TTOKa3aTeneM
MOKa3aTeIeM» B BBIUHCJICHHUSIX U

peoOpa3oBaHUSX.

114 | O6oOmeHMeE 110 YOC3

Teme: «CBOMCTBA
CTEIEHN C IIEIBIM




IIoKa3aTcjacm»

115 | CranpaptHbiil YOHM 3HaTh omnpeaeaeHue | YMeTb NpeacTaBisiTh

BHJI YKCIIa CTaH/JApTHOTO BHJIA | YHCTIA B CTAHJAPTHOM
Yycia. BHJIE.

116 | 3akpemnyeHue no Y31 YMeTh BBINOJTHATH
TEME: JIeNCTBUS HaL
«CrangapTHbIi YHCIIaMHU,

BHJI YKCJIAY. 3aIMCaHHLIMU B
IToaroroBka k CTaHJAPTHOM BHJIC.
KOHTPOJIBHOU

pabore.

117 | Konrpoabhas KY O06061eHue u 3HaTh OCHOBHbIE YMerhb 0600marTy u
padora Ne 8: cUcTeMaTu3alus | mpaBuia, CBOWCTBA | CHCTEMAaTH3UPOBATh
«CTreneHn ¢ 3HAHUI M 3aKOHEI JJAaHHOM 3HAHHUS 110
HeJbIM TEMBI. MIPOMICHHBIM TEMaM
nmoKa3sareJjieM» U HCIIOJIb30BaTh UX

P peIICHUN
IPUMEPOB | 3aJ1a4

118 | Ananus YOHM | Onpenenenne 3HaTh OHATHE . Y™MeTb
KOHTPOJIbHOU CTEIEHH C YaCcTOTHI, TAOJUIIBI | TIPEICTaBIATh
paboter. Coop u 1EIbIM 4acTOT, MOJIBI, JTAHHBIE B BUJIE
TPyHIUpPOBKa OTpUIATENBHBIM | MeauaHbl, pa3mMaxa, | TabIUI[ 4acToT,
CTaTUCTHUYCCKUX MoKa3aTeJieM. CpeIHEro HaXOJUTh 110 JaHHBIM
JIAHHBIX. CsBolicTBa apudmeTnyeckoro, | TaOIMIIBI YACTOT

CTEIEHH C TaOJIUIIEI cpenHee
LEITBIM OTHOCHUTEIIBHBIX apudmeruyeckoe,
IMOKAa3aTeJIeM. YyacToT. pa3max U MOJy.

119 | Coopu Y31 S;ZZ?;%ZHHH 3HaTh MIOHSTHE YMeTb npeacTaBisiTh
TPYIITHPOBKA Coon 1 : YaCTOTHI, TAOJIUIILI | JaHHEIC B BUIE
CTaTHCTHYCCKHX P YacTOT, TaOJIMIIbI Ta0JINII YacToT,
JTAHHBIX. e OTHOCHUTEJIBHBIX HaXOJUTh 110 JaHHBIM

CTATUCTHACCKUX | o cTor TaOJIUIIBI YACTOT
JTAHHBIX. cpemmes
Harnsagaoe
apudMeTHIecKoe,
MpEeJICTaBICHHE
. pa3max u MOfy.
CTAaTHCTHYECKOU

120 | Harnsauoe YOHM | HHdopmarm. 3HaTh MOHSATHE VMETh MPEJICTaBIATh
Mpe/ICTaBICHNE MTOJIUTOHA YacToT, JIAHHbIE
CTaTHCTHYECKOU TUCTOTPAMMBEI. . CTaTHCTHYECKOTO
uH(pOpMaIIUH. HCCIICIOBAHUS B BUJC

CTOJIOYATHIX U
KPYTOBBIX UArPaMM,
MOJINTOHA,

121 | Pasnuunble KY

CIOCOOBI




HATJISTHOTO
[PEJICTaBICHUS
CTaTUCTUYECKOU
uHpopmanuu.

122

3akpernieHue 1o
TeMe:
«Harnsgnoe
IpeJICTaBICHNE
CTaTUCTUYECKOU
uHpopManumy.

Y3u

123

O0o061ieHuE 110
TEME:
«DIEeMEHTBI
CTaTHCTHKHN.
IToaroroBka x
KOHTPOJIBHOU
pabore.

YOC3

124

KonTpoasnas
pa6ora Ne9
«J1eMeHTBbI
CTATHCTHKH.

VIIK3Y

125

Ananuz
KOHTPOJIBHOU
paboTHI.
0O0001enue 1Mo
teme: «CTeneHn
LEITBIM
MOKa3aTeJIeM.
OJIEMEHTHI
CTATHCTHKH

YOC3

TUCTOTPaMM.

3HaTb OCHOBHBIE
MpaBuia, CBOMCTBA
¥ 3aKOHBI TAaHHOH
TEMBI.

YMeTh 0000111aTE U
CHCTEMaTH3UPOBATh
3HAHUA 110

PO IEHHBIM TEMaM
1 UCITIOJIB30BaATh UX
IpU PELIEHUN
PUMEPOB | 33]a4

6. [loBTOopenue — 10 yacos.

125

PanmonanbHbIe
po0wu.

YOHM

Paunonanbubie
BBIPAKEHMUSI.
OcHoBHOE

CBOICTBO ApoOH.

Cokpanienue
TIpOOeii.
Crnoxenue u
BBIUUTAHUE
npo0Oeti ¢

3HaTh OCHOBHOE
CBOWCTBO Jpo0u,
PaBUIIO
COKpamIeHUs
npoOeit, hopMyIITbI
COKPALICHHOT'O
YMHOXEHHS,
npaBuiia
CJIOKEHUS 1

VYMeTh BHITOTHATH
JIEHCTBHUS C
panoHaTbHBIMH
Ipo0sSMH, CTPOUTD

rpaduku QyHKIIMA.




OJWMHAKOBBIM
3HaMCHATCJIAMU.

Crnoxenune u
BBIUMTAHNE
npobeti ¢
pa3HbIMH
3HaMeHAaTESIMU.
YMHOXEHNE
JpoOei.
Bo3seneHue
JIpoOH B CTEIICHb.
Henenue npobeit.

IIpeobpa3zoBanue
panroOHAIBHBIX
BBIPAKCHU.

OyHKIUA Y =5 U

BBIYUTAHUS
Ipobeii ¢
pa3HbIMU
3HaMEHATEIISIMH,
npaBuia
YMHOXKEHUS U
JICTICHUS
panroHaIbHBIX
JpoOei.

ee rpaduk.
126 YOHM | PaunonansHbie 3HaTh MOHITHE YMeTh BBINOJIHATH
YHCIIa. apudmernyeckoro | mpeoOpazoBaHue
HppauvoHanbHble | KBaAPaTHOIO BBIPAKECHUM,
YHCIIa. KOpHs1, CBOMCTBa | comeprKaiux
KBanpathsie U3BJICUCHUS KBaJIpaTHbIE KOPHU;
KOpHHU. KOpHS U3 CpaBHUBATH
Apudmernueckuil | npousBeneHus u BBIPAKCHMS,
KBaJpaTHBIN IpoOu; MpaBUIIO coziepxKanie
KOPEHb. BbIHECEHUS paaMKal; CoKpamaTh
VYpaBHeHue MHOKUTEIS U3~ npoodu;
[I0J1 3HaKa KOpHS | 0CBOOOXKAThCs OT
X% =a. Y TIPaBUJIO KODHsI B 3HAMEHATEJEe
HaXO0XACHHE BHECEHUS Ipoou.
NPUOIMKEHHBIX MHOKUTEJS IO
KaapaTHbie 3HAYEHUU 3HAK KOPHSL.
KOpHH. KBaJIpaTHOTO

KopHs. OyHKIHS

y = ""H ee
rpaduxk.
KBagparuslii
KOpEHb U3
MIPOU3BEJICHUS U
Jpoowu.
KBagparusiii
KOpEHb U3
CTCIICHU.
Briaecenne
MHOKHUTEIIS 3a
3HAK KOPHSI.
BHecenue
MHOKUTEIIS IO
3HAaK KOPHSI.




[IpeoOpazoBanue

BBIPAKECHU,
CoJIeprKalInX
KBaJIpaTHbIE
KOPHH.
127 KY Henonnsie 3HAaTh MOHATHE YMers pemiath
KBaJlpaTHbIE HEIOJIHOTO HEIIOJIHBIE
YpaBHEHHUS. KBaJIpaTHOI'O KBaJlpaTHbIE
dopmyn KopHER YPaBHEHUH, YPaBHEHUS U
KBaJIpaTHOI'O CHOCOOBI KBaJlpaTHbIE
YPaBHEHHS. peleHus YPaBHEHHS 110
Pemenue 3a1a4y ¢ | HENMOJIHBIX dopmymnam.
IIOMOUIBIO KBaJIpaTHBIX
KBanpatusie KBAaJIPaTHBIX YpaBHEHUH, YwmeTts pemats
YpaBHEHHMSL. YPaBHEHHUH. bopMmybl IS KBaJIpaTHbIE
Teopema Buera. peuieHus YpaBHEHUS U 3a/1a41
Pemenun e KBaJIpaTHBIX C IIOMOUIBIO
JIPOOHO — YpaBHCHUH. KBaJIPaTHBIX
paloHaIbHBIX YPaBHEHUH,
YpaBHEHUH. IIPUMEHATH IIPU
Pemenue 3anau ¢ pelieHun
MIOMOUIbIO IIPUBEIEHHBIX
paloHaIbHBIX KBaJIpaTHbIX
YpaBHEHUH. YPaBHEHUI TEOpEMY
Buera.
128 Y31 YMeTh N0 ycIoBHIO
3a/1a4M COCTABIIATh
KBaJIpaTHbIE
Pemenue 3anau ¢ ypaBHEHUS, pelIaTh
MOMOIIbIO KBaJlpaTHbIE
COCTaBJICHUS ypaBHEHUSA U
KBaJIpaTHBIX COOTHOCHTB PEILICHUS
yYpaBHEHUU YpaBHEHUS C
YCIIOBUEM 33/1a4H.
129 | HepaBeHnctBa Yucnossie 3HaTthb YMeTh cpaBHUBATH
HEPABEHCTBA. OIpEEIICHUE U qKCcIla U BBIPAKEHUS;
CaoiicTBa CBOMCTBA penaTh HEpaBEHCTBA,
YHCIIOBBIX YHCIIOBBIX IPUMEHSISI CBOMCTBA
HEPAaBEHCTB. HEPABEHCTB. PaBHOCHJIBHOCTH
CrnoxeHue u HEPABEHCTB U
YMHOXKEHUE CBOMCTBA YHCIIOBBIX
YHCIIOBBIX HEPABEHCTB; PEIlIaTh
HEPABEHCTB. CUCTEMBI
[TorpemHocTs 1 HEPABEHCTB;
TOYHOCTb 3aMMCchIBaTh
NPUOIINKEHHUS. pELIEHNs HEPABEHCTB

Ilepeceuenue n

B BUJIC€ YHUCIIOBBIX




o0BeIMHEHNE
MHOKECTB.
YucnoBeie
MIPOMEXKYTKH.
Pemenne
HEPaBEHCTB C
OTHOH
IIEPEMEHHOM.
Pemenne cucrem
HEPaBEHCTB C

IPOMEKYTKOB.

OTHOH
MIEPEMEHHOMN

130 | Crenens ¢ Onpenenenue 3HaTh 3HaTh OIpe/eIeHUE
HEIBIM CTEMEHU C LEIbIM | OmNpeeieHUue U Y CBOMCTBA CTEIICHU
MoKazaresiem OTPHUIATEIBHBIM CBOIICTBaA CTENEHU | C LIEIBIM

MOKa3aTeJIeM. C LEJbIM nokasareyieM. Y MeThb
CBolicTBa CTETIEHU | MTOKA3aTEeIeM. HAXOJHUTh 3HAUCHUE
C LEJBIM BBIPAKCHHSI,
MOKAa3aTeJIeM. COJIep>KaIIero
CraHgapTHBIN BH]T CTEMNEHb C LEIbIM
yucna. Coop u MOKa3aTeNeM,
IPYIITHPOBKA yIpoIaTh
CTaTHCTUYECKUX BBIPaXCHHUSI.
JAHHBIX.

Harnsagnoe

MIPE/ICTABJICHHE

CTaTHUCTUYECKOI

MH(}OpMaLINH.

131 | IMoaroTtoBka K YOC3 [ O6obuienue u 3HaTh OCHOBHBIE | YMeTh 00001maTh U
KOHTPOJIbHOM cUCTEeMaTH3aIus MpaBua, CHUCTEMaTHU3UPOBATH
pabote 3HAHUU CBOWCTBA U 3HaHUA 110

3aKOHBI Kypca POHICHHBIM TEMaM
anreOpsl § Ki1acca | v UCMONIb30BaTh UX

132 | UroroBas VIIK3VY | O0obuienue u HPH peIHCHHH
KOHTPOJIbHAs CUCTeMaTH3aIHs NPUMEPOB H 3a/aH
padora Ne 10. 3HAHUI

133 | AHanus Y31
WUTOTOBOM
KOHTPOJIBHOU
paboTHI.

134 | O6obuenue Y31 3HaTh OCHOBHBIE | YMeTh 00001maTh U
HU3yYEHHOTO MpaBuIa, CHUCTEMAaTHU3UPOBATH
MaTepuaia CBOIICTBa U 3HAHUS 110

3aKOHBI Kypca
anreOpsl 8 Kiacca

MIPOIICHHBIM TEMaM
Y UCIIOJIB30BAaTh UX
MIpU PELICHUH
IIPUMEPOB U 3a7a4




[Tnanupyemble pe3ynbTaThl

MeTarnpeIMETHbIE YHUBEPCAbHBIX YIeOHBIX

/i Tema paznena, neiictauit (YY)
TCMa ypoKa | mpenMeTHbIC | JIMYHOCTHBIC
MI03HAaBaTEb KOMMYHUKaTHBH
pEryIATUBHBIC
HBIC bIe
3HATh U Beipaxxats Ilepenaror
YMETb HOJIOXKUTEIBH | COZIEpKAHUE
NPUMEHSTh | OC OTHOLICHHUE| B CIKATOM
TEOPEeMBI O | K IIpoIlecCy | BUJE
TPEYrOJIbHUK| ITIO3HAHUS; Onpenenenue | YMeTh
ax npu HIPUMEHSATh nemu Y /1; OTCTauBaTh
1 | [loBropenue | pemieHUU npaBuiIa pabota 1o TOYKY 3pEHHUS,
NPOCTEHIINX | IETTOBOTO COCTaBJICHHOM| apryMEHTHPOBAT
3a1a4 COTPYIHHYECT y IUIaHy. b
Ba; OIICHUBATh
CBOIO
yueOHYI0
JICSTEIIbHOCTh
3HATh U [lpumensitor | — 3anu-
YMETh npaBuiia CBIBAIOT
NPUMEHATH | JIETIOBOTO npaBuiIa
NPU3HAKK U | COTPYIHUYECT | «ECIH...TO...
CBOHCTBa BA; »; [lepenarot
’ > epeaL Omnpenenenue | YMeThb
napajuielibH | OLICHUBAHUE | COACPIKAHUE
N uenu Y; OTCTanBaTh
BIX MIPSMBIX | CBOCH B C)KaTOM
2 | [loBropenue . pabota 1o TOYKY 3pEHHUS,
pu yueOHoM BHJIE.
COCTaBJICHHOM| apryMEHTHPOBAT
pelIeHun JeITeNLHOCTH;
N y TUIaHy. b
MPOCTEHIINX | BHIPAKAIOT
3a1aq TIOJIOXKUT.
OTHOIICHHUE K
nporeccy
MO3HAHUSI
Vmenms O6pabateiBa
0T
OOBSICHUTB, HH(OpMaLH Berpenstor u | @opmynupyror
Kaxas Oco3HaT on P OCO3HAIOT TO, | COOCTBEHHOE
MHOTOVIONLHH ¢burypa POJb YHCHHKA,| | oo oo ee| TTO YKE MHEHHUE U
. yr Ha3bIBACTCA | ocpamaroT C"IF)HI)IM YCBOEHO M YTO| MO3MIMIO,
MHOTOYTONb | jyqpocTHBIA | ° ’ ere 3a/1a10T BOIIPOCHI,
HUKOM HCbMEHHBI
J CMBICIT y9eHHs| MOJJISKUT CITYIIAIOT
Ha3Bath €ro YCBOEHUIO cobeceHuKa
STEMEHTHI; CHMBOJIbHBIM
3HAMb, UTO crnocodamu
TaxKoc [TposBnsror | O6padatsiBa | Kputnuecku
NepUMETP WHTEpEC K OT OIIEHUBAIOT
MHOTOYTOJIb | gpeatuBHON | MH(pOpMany | momydeHHbIH | JlatoT
Msuoroyronpau| HHKA, KAKOH | qeqrebHOCTH,| 10 OTBET, aJICKBAaTHYIO
KU MHOTOYTOJIb | aKTHBHOCTH | TIEPEIAIOT €€ | OCYIIECTBIISIO | OLEHKY CBOEMY
HHUK npu YCTHBIM, T MHEHUIO
HasbIBaCTCA | onroroBke | rpaduyecku | CaMOKOHTPOIb
BBIIYKIIBIM, | yyiprocTpaliuii | M, , IPOBEPSISI




yMemp U3y4aeMbIX | IIMCHMEHHBI | OTBET Ha
BBIBECTU HOHATHIA MU COOTBETCTBUE
Gopmyy CHUMBOJILHBIM| YCIIOBUIO
CYMMBI crocobamu
YIJIOB
BBITYKJIOTO
MHOTOYTOJIb
HHKA U
pemiaTs
3a/1a4M TUTA
364 — 370.
Ymemo
HAXOJIUTh
YIJIBI
MHOTOYTOJIb
HHKOB, UX
IepUMETPEI.
?;ZES;TBMIO Brmaneror OueHuBaOT
N . CMBICIIOBBIM | CTEIEHb U
3namp onp-s1| ACUCTBUR B | ooy CIIOCOOBI
napajliejiorp OJHO3HAYHBIX HpeI[CTaBJIH JOCTHIKCHHS HpI/IBOZIHT
[Mapasnnenorpa | amma u u o1 S apryMeHTEI B
MM Tpaneiui, | HEOTHOSHAH | oo oy | yaersix T0JIb3Y CBOEH
BUJTBI BIX TOUKHM 3PEHMS,
. 10 B Pa3sHBIX | CUTYyalHsX,
Tpanemi, | CHTYAIAAX, | 0 0 0 ncrpagnsor | MOATBEPRIAROT
(1)OpMvaII/IpOB KOMMCHTHUPYIO (TGKCT, OILIMGKH C € (l)aKTaMI/I
KM CBOMCTB | T H rpaduka, MIOMOUIBIO
MPH3HAKOB || OHCHHBATOT CUMBOJIbI) YUUTENSA
napajuiejiorp CBOU BI)I60p
amma u YcTanaBiauB
pasHoGe/pe aroT Uccnenyror
HHOH aHaJIOruH CUTyaluH,
tpanerun, | Ocsausaior s tpebytonme | OTCTanBaOT
[TpusHaku ymemy nx KygLTypy TIOHMMaHHs | OLIEHKH CBOIO TOYKY
mapasnenorpa | A0KasbiBarh | P ng ¢ 3aKOHOMEpH | IeHCTBUSA B | 3peHHs,
MMa YHACOTHKOM, | o rei, COOTBETCTBMH | TIOJATBEPKAAIOT
U IpUMeHATH| TORCKa HCIIONB3YIOT | C (axTamu
pn nHopmarun UX B HIOCTaBJIEHHOM
PCHICHIH peleHnu 3anaueit
3a71a4
3a]a4 TUTa
372 371, IToanmarot [Ipencrasns | CamocTosTeNb
Pemenue 3agaul 379 — 383, | o6cyxmaemyro| 1ot HO
TO TEME 390. MHPOPMALHIO,| MHPOPMALU | COCTABIISAIOT CBoeBpemenHo
«[Tapannenorp CMBICIT 10 B Pa3sHBIX | aITOPUTM ggz%zirﬁi
aMM». TaHHOI dopmax IesITeTbHOCTH BBaI/IMOHOMZ:J.iIL
uHdopmanun | (Tekcr, TIpU pelIeHUN
Viems 5 rpadua, yrieGHoii CBEPCTHHKAM
BBIIIOJIHATE | cCOOCTBEHHOM | CHMBOJIBI) 3a1aun




JieTIeHue JKU3HU
OTpe3Ka Ha n
paBHBIX
qyacTeu ¢
HIOMOIIBIO OG6pabarsiBa
HUPKYJIA U 10T Hccnenyror
THHEHKI: Cozpator
’ o6as uHpOpMalLK | CUTYaIluH,
HCTIONB3YA p 100’ TpeOyromue | CBOEBpEeMEHHO
CBOICTBA LEJIOCTHOTO
Tpanenus. MepeIatoT €€ | OICHKU OKa3bIBAIOT
Hapamienorp| MAPOBO33PEHH .

8 p rp . YCTHBIM, IIEUCTBUSA B HEOOXOANMYIO
amMma u CHII)eHI/II/I IMACHBMEHHBI | COOTBETCTBUHU | B3aUMOIIOMOIID
pasroGenpe | P M U c CBEpCTHUKAM
HHO MaTeMaTHYECK .

UX 32724 rpaMUecKu | MOCTaBICHHON
Tpaneniu M 3ajaden
ymembo criocobamu
JIOKA3bIBaTh
HEKOTOpBbIE VYcranaBius
YTBEPKACHU aroT
Camocrostens| COTpyAHUYAIOT C
. a”ajJoruu
HO OJIHOKJIACCHUKaM
Oco3HarT s
COCTaBISIIOT | U MIPH PEIICHUU
POJIb YYCHUKA,| TTIOHUMaHUS
Teopema AITOPUTM 3a/1a4; yMEIOT
9 OCBaMBaIOT 3aKOHOMEPH
Qareca. . . JESTEIILHOCTH | BBICTYIIATh
JUYHOCTHBIA | OCTEH,
IIPH PEIICHUH | OTITIOHEHTA.
CMBICTT YYEHHSI| UCIIOJIB3YIOT .
UX B yueOHO DopMyTUPYIOT
3a/1auun BBIBO/IBI
pelieHun
Ymemo 3a1a4
BEITIOJTHSATH
3aj1a4d Ha Haxonsar B
IIOCTPOEHNE y4eOHHKaX,
YETHIPEXYTO B T.4. Hccnenyror
UCTIONIB3YS | CHUTYaIluu
JbHHUKOB OCBauBaioOT y YA, [IpuBoasT
UKT, TpeOyrorue
KYJIbTYpY apTryMEeHTHI B
JIOCTOBEPHY | OIEHKH .
paboThI € o M0JIb3Y CBOEH
10 IO JNEUCTBUS B
3amaun Ha y4eOHUKOM, TOYKH 3PEHUS,
nH(pOpMall | COOTBETCTBUU
MOCTPOEHNE MOUCKa o c MOATBEPKIAIOT
uHpopMalun ’ .| ee dpakTamu
HEO0OXOUMY | TTIOCTaBJICHHOM
10 1A 3azaden
perieHus
3a1aq
3name OcymecTBiist
onpeeneHn 10T
el PaGoras mo CoTpyaHHYAIOT C
sl YACTHBIX CpaBHEHUE,
TJIa"y, OJTHOKJIACCHUKaM
BUJIOB [TposiBNISIIOT | U3BJIEKAIOT
[TpstMmoyTONBHA CBEpSIIOT CBOU | U TIPH PEIICHUN
napajuiesiorp| Mo3HaBaTeNbH | HEOOXOIUMY .
K. JIEHCTBHUSI C 3a/1a4; yMEIOT

11 aMMma: YIO 10

LETIbIO, BBICITYIIIATh
MIPSIMOYTOJIb | aKTUBHOCTB, | MH(pOpMAIU

BHOCST OTITIOHEHTA.
HUKa, poM0Oa | TBOPYECTBO 10,

KOppeKTUpPOBK| DOpMyIupyrOT
Y KBaJpara, nepedopmy

" BBIBO/IBI
dbopMynupoB UPYIOT
KH UX yCJIOBHE,




12 Pom6. KBagpar

13 Pewmenue 3amau
OceBas u

14 LEHTpAJIbHAS
CUMMETpUU

15 Pemenue 3amau

CBOMCTB U
MIPU3HAKOB.

Ymemo
JIOKa3bIBaTh
H3y4YEHHBIC
TEOPEMBI U
MIPUMEHSATH
uX Mpu
peIIeHUN

3ajad TUIA
401 — 415.

3namo
OIIpEEICHU
s
CUMMETPUYH
BIX TOYEK U
uryp
OTHOCHTEJIbH
0 IPSIMOM U
TOYKHU.

Ymems
CTPOUTH
CUMMETPUYH
bl€ TOUKH U
pacrno3HaBaT
b QUTYDHI,
oOnaaromu
€ 0CceBOH
CUMMeTpHuen
"
LEHTPAJIBHO
17§
CUMMeTpuen

CTPOSAT
JIOTUYECKYIO
LETIOYKY
OcymecTiis
OT
CpaBHEHHE,
n3Biekaror | Paboras mo CoTpyaHuYaioT ¢
HEOOXOMMMY | IIIaH OHOKJIACCHUKAM
IIposiBnsror MY Y g
0 CBEPSIIOT CBOM | M IPU PEIICHUH
[MO3HABATEIbLH o
© uHpopManu | IEHCTBUS C 3a/1a4; yMEIoT
y 10, LIEJIBIO, BBICITYIIIATh
AKTUBHOCTb,
nepedopMyI | BHOCAT OTIIIOHEHTA.
TBOPYECTBO
UPYIOT KOPPEKTUPOBK| DOpMyIHUpYIOT
yCJIOBHE, 51 BBIBOJIBI
CTPOSAT
JIOTUYECKYIO
LENOYKY
Oo6pabatriBa
ITonumarot 0T Uccnenyror
obcyxnaemyo| HHGOPMAIK | CUTYyallHH,
uHpopmaruto,| 10 1 TpeOytomue | CBOEBpEeMEHHO
CMBICITI MepeIaroT €€ | OICHKU OKa3bIBaIOT
aHHOHI YCTHBIM, NEHCTBUSA B HEOO0XO0IUMYIO
uH(OPMAIMK | MUCHMEHHBI | COOTBETCTBUH | B3aUMOIIOMOIIb
B MU c CBEPCTHUKAM
coOCTBEHHOW | rpaduuecku | MOCTABICHHOM
JKM3HU M 3ajaden
cnocobamu
OO6pabatbiBa
ITormmaroT 0T
Paboras o
obcyxaaemyo| nHpopmau A DopMyTUPYIOT
uH(pOopMaLIo,| 10 U Y coOCTBEHHOE
CBEpSIIOT CBOU
CMBICIT nepearoT ee o MHEHHE U
N IENCTBHA C
IAaHHOU YCTHBIM, HEBIO TIO3HULINIO,
uH(pOpMAIIUU | THCHMEHHBI ’ 3a/1al0T BOIPOCHI,
BHOCSAT
B M H CITYIIAIOT
. KOPPEKTUPOBK
coOcTBeHHOU | rpaduuecku " cobeceqHUKa
KU3HU M
crocodamMu
Haxonsar B
Uccnenyror
y4eOHHKaX,
BT CUTYaIlUH,
[IposiBasitoT R TpeOyrorue CBOEBpEMEHHO
UCTIOJNB3YS
TO3HABATEIBH | 1rxo OLIEHKH OKa3BIBAIOT
yI0 ’ JeNCTBUSA B HE00XO0IUMYIO
JIOCTOBEPHY
aKTUBHOCTb, o COOTBETCTBUH | B3aUMOIIOMOIIb
TBOPUYECTBO c CBEPCTHHUKAM
uH(popmManu .
o [IOCTaBJIEHHOMN
’ 3ajaden

HEOOX0aUMYy




10 171

pelieHus
3a/1a4
Ymemso N
C mocTtaTo4yHOH
NPUMEHSTh | AJIEKBaTHO .
[Tpumensitor | CaMOCTOSTENb| TOHOTON U
Konmponvnasn | Bce OLICHUBAIOT
MOJIy4YEHHBIE | HO TOYHOCTHIO
paooma Nel no| U3y4yeHHbIE | PE3YJIbTAThI
3HAHUS MIPH | KOHTPOJIUPYIO | BEIPAXKAOT CBOU
16 meme: dbopMyIbl 1 | pabOTHI € i
. pelieHun T CBOE BpeMsl | MBICIIU
«Uempwipéxyzo | TEOpEMBI MOMOIIbIO
Pa3IMYHOTO | W YIPABISIIOT | MMOCPEICTBOM
JIbHUKUW) npu KpUTEPHUEB .
BUJA 337a4 | UM MUCHbMEHHON
pelieHun OLICHKH
peun
3a/1a4
Boccranasin
3namo HBAIOT
OrneHuBarOT
OCHOBHBIC | TThogBistioT | HpEIMETHYIO !
CBOICTBa CTCIICHL 1
o | HHTCPEC K CHLYAMMIO, | o h o co6mt DopMyIHPYIOT
IUIOIIAICH U | kpeaTHBHON | ONMUCAHHYIO PMYJTHPYIO
[Tnomane dopmyun JTOCTHXKEHHUSI | COOCTBEHHOE
yiy NIEeATEIbHOCTH,| B 3a/1a4e,
MHOT'OYTOJIBHH | jiy1g eJH B MHEHHUE H
17 AKTUBHOCTH | mepeopmyi 6
Ka. BBIYHCICHHA | 1oy HpytoT y4eOHBIX MO3UIIHIO,
CUTYaIUSIX 3aJ1al0T BOIIPOCHI
TToHIaAn HOJrOTOBKE | YCIIOBHE, chyalénﬂ}(;T cnﬂmaroT POCBL,
HPAMOYTOIIb | yyyiiocTpanuii | H3BJIEKATH p Y
HUKA OLINOKH € cobeceHUKA
: M3Yy4aeMbIX HEo0X0IUMy HOMOIIIBIO
Ymemo MOHATUI 10 Tens
BBIBECTH uHpopMaLH ¥4
hopmyiy 10
TUIS
BLIYUCIICHHS ObpabarbiBa Kputnuecku
10T
HH(OpMaLH OIICHUBAIOT
o e JemoHcTpH 0 U ’ MOy CHHEIH [IpoekTn TH
HPSMOYTOTTh pupy OTEeT, q)P PYIo
0T nepearoT ee OPMHUPYIOT
TLromane e MOTHBAIIHIO K C"IF)HEIM OCYIIECTBIIAIO é:)6HOI;yIO
18 MHOTOYroJIpHH | HCHOIB30BAT Y ’ T 1
- MO3HABATEINbH | MUCbMEHHBI COTPYIHUYECTBO
Ka. p ot y CaMOKORTPOMb| =
peIICHIN ’ , IpoBepsis 1
3amaq Tia | ACATCIBHOCTH | rpaduyecKu OTEET Ha CBEPCTHUKAMHU
M U
447 — 454, COOTBETCTBHUE
457 CUMBOJIbHBIM
- YCIIOBUIO
criocobamu
YcranasinuB
aroT Hccnenyrot
aHaJIOTUU CUTYyaIlUH,
3namo
(bopMyITE! Oco3HarT TSt TpeOyromue | OTcTamBarT
[Tnomane IIHSII) y pOJIb YYCHHKA,| IOHUMAHUS | OI[CHKH CBOIO TOUKY
19 napajienorpa OCBAMBAIOT 3aKOHOMEpH | JICHCTBHS B 3peHwus,
BBIUHCIICHHSI . .
MMa . | TMYHOCTHBIA | OCTEH, COOTBETCTBUHU | MOATBEPIKAAIOT
rIomaaen
mapaenorp CMBICTT YICHHUS| UCITOJIB3YIOT | C daxramu
AMMa UX B MOCTaBIICHHOM
’ peIeHnn 3amauei

3aga4




20

[nomans
TpEyrojbHUKA

21

[nomans
TpeyrojbHUKa

22

IImomans
Tpanenuu

23

Penrenue 3anau
Ha BBIYHMCIICHUE
IIomanaeu
duryp

24

Pemenue 3amau
Ha BBIYHUCIIEHUE
N ()11 ()71

TPEYTrOJIbHUK
au
TpareLuu;

ymemsb UX
JIOKa3bIBaTh,
a TaKxkKe

3HAMmMb
TeopeMy 00
OTHOILLECHUU
IJI0IAAEH
TPEYroJbHUK
OB,
UMEIOILUX
110 PAaBHOMY

yriy, u

ymembo
IPUMEHSTh
BCE
U3y4eHHbIE
bopMyIibl
npu
peleHuH
3ajiay TUIa
459 — 464,
468 — 472,
474,

[Inanupyror
AICOPUTM [Ipeasuasar
Co3narot p PeABH
BBITIIOJIHEHUS | MOSIBJIEHHE
oOpa3 [TpumeHnsitoT
3a/laHusl, KOH(JIMKTOB MPU
LEJIOCTHOTO | MOJIyYEeHHBIE
KOPPEKTHUPYIO | HAJTUYUU
MHUPOBO33PEHH| 3HAHUSI IPU
T paboTy MO | pa3iaM4HbIX
1 IpU pelieHun
X0y TOUYEK 3PEHUS.
pelieHun Pa3IM4HOTO
BbINoaHeHUs ¢| [IpuHumarot
MaTeMaTH4YecK| BHJIa 3a]a4
IIOMOUIbIO TOUKY 3PEHUS
uX 3a/1a4
YUUTENS U JPYroro
UKT cpencts
Crposr
JIOTUYECKU
obocHoBaHH | Paboras no CoTpyaHHYAIOT C
HemoHcTpupy | oe IUIaHy, OJIHOKJIAaCCHUKaM
10T PacCyXJI€HU | CBEPSIOT CBOU | U MIPH PEIICHUU
MOTHBALMIO K | €, JICUCTBUA C 3aJ1a4; YMEIOT
MO3HABATEJNbH | BKIIIOYAIOIIE | LENbIO, BBICITYIIATh
oin e BHOCSAT OIIIIOHEHTA.
JESTEIIbHOCTH | YCTAaHOBIIEHHU| KOPPEKTUPOBK| DOpMyIUpYIOT
€ MPUYMUHHO- | U BBIBOJIBI
CJIEICTBEHH
BIX CBS3EH
I'pamoTHO U
apryMeHTHPOB
aHO M3JararoT CrpyxTypup
yioT 3HaHus, | PaGorator mo | [IpuBoasr
CBOM MBICIH, | SHEIIAIOT | IIaH apryMeHTEI B
IIPOSIBIISIOT P Y PryM .
OCHOBHYIO U | CBEPSISICH C II0JIb3Y CBOEH
YBaXXUTEIbHOE
BTOPOCTETIEH | 1IEJIbIO, TOUYKH 3PEHUS,
OTHOMICHHC K| ) KOPPEKTHU HOJITBEP)KIAIOT
MHEHUSIM yro PP pyIo ATBEPIL
.| nHpopManM | T MIIaH ee gakTtamu
JIPYruX JIIOIen
10
Ycranasinus
ITonnmarot aroT
CamocrosiTenb
00CyX/1aeMyIo| aHaJIOTHH
HO [Ipoektupyror u
uHpopmaruto,| 1
COCTaBISIIOT | (OpMUPYIOT
CMBICTT MMOHUMaHUS
. AITOPUTM yuebHoe
JTAaHHOM 3aKOHOMEPH
. JESTEIbHOCTH | COTPYAHUYECTBO
uHpopMaluu | ocTeid,
[P PELICHUHU | C YUUTEIEM U
B UCIOJIB3YIOT N
. yueOHoM CBEPCTHUKAMH
COOCTBEHHOM | MX IpHU
3a/1auun
KUZHH peIeHun
3a1a4
Oco3Haror Ocymectsis | Beigensitor u | @opmynupyror
pOJIb YYEHHKA,| 0T OCO3HAIOT TO, | COOCTBEHHOE
OCBaMBarOT CPaBHEHHE, | UTO YyXKe MHEHHE U




buryp JMYHOCTHBIA | U3BJIEKAIOT | YCBOCHO M YTO| TMO3UIHIO,
CMBICTT YYEHHsI| HEOOXOAUMY | erie 3a/1al0T BOIPOCHI,
10 HOJJIEKUT CIIYIIAIOT
uH(popMaIy | yCBOCHHUIO cobeceHrKa
IO,
nepedopmya
UPYIOT
yCIIOBUE,
CTpOSIT
JIOTUYECKYIO
HETOYKY
Ymemo
IPUMEHSTh
BCE
M3ydeHHbBIC
bopMyIbl
npu
pelieHun
3ajad, B
YCTHOU
dbopme
JIOKa3bIBaTh
TEOPEMBI H
u3Narathb
HEO0OXOIUMBI
i
TEOPETUYECK
15051
MaTepual.
Suame Haxonar B
Teopemy yueOHUKax, | OuneHnBaroT
Iudaropa u B T.U. CTETEHb U
o0paTHyI0 TleMOHCTPHDY UCIIONB3YSl | COCOOBI TpnBogst
eif Teopemy, | 1oy HKT, JOCTHKEHUS ADTYMEHTEL B
o5 Teopema obmactp MOTHBAIHIO K fOOCTOBepHy HeggHiIX T0JIb3Y CBOEH
[Mudaropa HUPUMEHEHIA| 1yo3apaTensh yi TOUKH 3PEHHS,
, o uH(popMaIK | CUTyaIusx, S ——
nuaropoBel esTenbHOCTH | UCTIpaBIIAIOT | (akramm
TPOWNKIL HEO0OXO0UMY | OLIMOKH C
10 1St MIOMOILBIO
pemeHHs YUUTEIS
3a1a4
TeopeMa, OcBauBaror OOpadareisa Pa6otator mo | Ilpoexktupyrot u
oOpartHas KYIBTYpYy T TUTaHy, dopmupyroT
uH(popmManu
26 TeopeMe paboThI ¢ o n CBEpSISCH C yuebHoe
[Tudaropa. Y4eOHHKOM, HepeatoT ce LIEJNBIO, COTPYHUYECTBO
MIOUCKa YCTHbIM KOPPEKTHPYIO | C YUUTEJIEM U
Viens uHpOpMaIUN ’ T TUIaH CBEPCTHHKAMH

IIMCBbMCHHBI




JTOKa3bIBaTh MU
TEOpPEMBI U CHUMBOJIbHBIM
IPUMEHSTh criocobamu
ux Ipu
pelIeHnn n BriOupator
3a/aq TUTIA POABIIAIOT JCHCTBHS B
483-489 | T COOTBETCTBHH
(HaXoIuTH o c OrtcranBaroT
HEU3BECTHY Bnaneror IOCTaBJIICHHOM| CBOKO TOUKY
to Bemmuuay | AEATENBHOCTH .
27 Pemenue 3anau y on bemeryy | CMPICTOBBIM | 3aj1atei 1 3peHus,
B szleag . YTEHUEM YCIIOBUSIMU €€ | IOATBEPKAAOT
HPpAMOYTOJIb peanu3anuu, | hakTamMu
HOM NPAaKTUYECKH
M CaMOCTOSITEIb
TpEYTroJIbHHUK HO OILIEHUBAIOT
e) coJiep>KaHueM
. pe3ynbTar
Kputnueckun
IIposiBnsror
OLIEHUBAIOT [Ipensuasar
UHTEpeC K .
. | AHaNIM3Upy | MOJYYEHHBIH | MOSIBICHUE
KpEeaTHBHOM
10T (B T.4. OTBET, KOH()JIMKTOB Mpu
NeSITeIbHOCTH,
BBIIETISIIOT | OCYILECTBJISIO | HAIMYUU
AKTUBHOCTH
28 Pemenue 3anau HoH IJIaBHOE, T Pa3INYHbIX
P pa3fesdloT | CAaMOKOHTPOJIb| TOUEK 3PEHUS.
IIOJIFOTOBKE
., | HA4acTH) U | , IpoBepsis [Ipunumarot
WITIOCTpaIui
00001IaI0T | OTBET Ha TOUKY 3pEHUS
M3Yy4aeMbIX
. COOTBETCTBHUE | APYrOro
HOHATUI
YCIIOBUIO
Ymemsn .
C nocraTouHoi
IPUMEHSTh | AJIEKBaTHO o
[Tpumensitor | CaMocTOSATENb| TOJHOTON U
BCE OLICHUBAIOT
Konmponvnasn IIOJIy4YEHHBIE | HO TOYHOCTBIO
U3YYEHHBIE | pe3yNbTaThl
padoma Ne2 no 3HAHUA NIPU | KOHTPOJIUPYIO | BBIpAXKaroT CBOU
29 dopmynbl 1 | pabOTHI € A
meme: peleHnn T CBOE BpeMsl | MBICIIH
TEOpPEMBI MOMOIIbIO
«ITnowaou Pa3IMYHOTO | U YIPaBISIIOT | OCPEICTBOM
npu KpUTEPHEB .
BUJA 33Ja4 | UM NUCbMEHHOU
pelieHnn OLICHKHU
peun
3aja4
3namo IIposBnsror
OTIpe/IeNIEHU | MO3HaBaTENIbH
a yIO Paboras no
Omnpenenenue | MpOIMOPLUOH | aKTUBHOCTD TUTaH
pent poropH > | AHanusupy Y CBoeBpeMEHHO
M01I00HBIX ATBHBIX TBOPYECTBO. CBEpSIIOT CBOU
10T U - OKa3bIBaIOT
TPEYrOJIbHUKOB| OTPE3KOB U | AJIEKBAaTHO JENCTBUS C
30 CPaBHHMBAIOT HE00XO0IUMYIO
NOJOOHBIX | OL[EHUBAIOT LENbIO,
(bakTeI 1 B3aMMOIIOMOIIb
TPEYrOJIbHUK| PE3yIbTaThl BHOCSIT
SIBIICHUS CBEpCTHHKAM
OB, TeOpeMy | paboThI ¢ KOPPEKTHPOBK
00 MTOMOIIbIO "
OTHOILEHUU | KpUTEpUEB
IMOO00HBIX OIIEHKH




TPEYTOJIbHUK
OB

M CBOMCTBO
ouccekTpuc
Bl
TPEYTrOAbLHUK
ap yr OcyuiecTBIISIIO
T BBIOO
(3amauas35). bIoop.
eficTBUI B CamMocrosTelb
Ymems Bepno
OJIHO3HAYHBIX HO
OTHolenne OTIPEJICIIATh HCITIOJIB3YIOT B
N u COCTaBIISAIOT .
[UIOIIAaIer [MOI00OHBIE Brnagetor YCTHOU U
HEOTHO3HAYH ITOPUTM .
31 MOJOOHBIX TPEYTrOJIbHUK CMBICJIOBBIM MMACHEMEHHOM
BIX JEATENLHOCTH
TPEYTOJIHHUKOB| U, HAXOJIUTh YTEHHEM peun
CUTYaIUsX, MIPH PEIICHUN
HEN3BECTHEIE . MaTEMAaTHUYECKHUE
KOMMEHTHPYIO yueOHO
BEJINYUHBI U3 TEPMHHBI.
TH 3a1a4un
MIPOITOPIINOH
OLIEHUBAIOT
AJIbHBIX .
.. | cBOl BbIOOD
OTHOILIEHHUH,
MIPUMEHSTH
TEOPHIO MPH
peIIeHUN
3a7a4 THAIA
535 - 538,
541.
Crpost
[IposiBiAIOT | JIOTMYECKHU
. MOTHBAIMIO K | 000CHOBaHH
IlepBbIit
OH3HAK [I03HABATEJIBH | 0€ [Ipumensiror | [IpuBomsar
ngz[o6m[ ot pacCcyXJIeHU | yCTAHOBJICHH | apr'yMEHTHI B
NESITEIIBHOCTH | €, bIC MTPABWJIA B | TTOJIB3Y CBOCH
32 TPEYrOJIbHUKOB
MIPU PEIICHUH | BKJIIOYAIOIIE | TUTAHUPOBAHH | TOUKH 3PEHUS,
3a7ad ¢ e U criocoba MIOJITBEPIKIAIOT
MPAKTUYECKH | YCTAHOBJICHH| PEIICHUS ee gaktamu
M ¢ MPUINHHO-
COJIep>KaHUEM | CIIeICTBEHH
3name BIX CBSI3eU
MpPU3HAKU B
ronoGus OCCTaHaBII .
HABAIOT €pHO
Pemrenne 3amau TPeYTOIBRHIX IPEAMETH OucruBaior I/ICI'I;OJ'ILZ’» TB
Ha o8, ch a moym CTCICHb 1 CTHOI\/'IIZIO
OTpeielieHn YawIo, | hoco6et Y .
MIPUMCHEHUE OcBauBaroT OTIMICAHHYIO MUCEMEHHOMN
IIEPBOTO © KYJIBT B 3a/1a4e JIOCTHDKCHUA eun
p3 aKa NpOTIOPHUOH y6 YPY b ’ LIEJIU B p
[IPU3HAK a0O0TEI ¢ nepehopMyi MaTeEMAaTHUECKHE
33 HEHO6I/I$I IbHBIX v €OHUKOM 5 " T P y4eOHEIX TEPMUHBI
OTpPE3KOB. ya ’ pyIo CUTYaLUsIX, P '
TPEYTOJIHHUKOB MOMCKa yCIIOBUE, Paszauuaror B
HCTIPABIISIOT
nH(pOpMAaIUU | U3BJICKATH peun
OIINOKY C
HEoOX0 UMYy cobeceqHUKa
IIOMOIIIBI0
0 apryMEHTHI 1
YUUTENSA
uHpopManu (baxTh

0




IIpunararor

Bropoii n
o BOJIEBbIE
TpeTHil OcBauBarot [IpumenstoT LIS 1
MpU3HAKU KYJIbTYpPY II0JIyYEHHBIE Y Hatot
MIPEo0JIeBat0
noa00us paboThI ¢ 3HAHUSA MIPU a/ICKBaTHYIO
34 Viemo T TPYAHOCTH U
TPEYTroJIbHUKOB y4eOHHUKOM, | pELICHUU ipenarersus | ONCHKY CBOEMY
AOKa3BIBATL | hopcka Pa3IM4HOTO Hg VIL MHEHHIO
IPUSHAKI | yphopmanuu | Buja 3aad -
HO,HO6I/IH u JOCTHUKCHUA
[IPUMEHSATH neJen
uX Mpu q
p/3550 — axoJsT B
555. 559 — yueOHuKax, | OueHuBaroT
H
B T.U. CTENeHb U .
562 C nocraTouHON
Pemenue 3anau AJIeKBaTHO UCTIONB3YSl | CIIOCOOBI .
IIOJIHOTOM U
Ha OLIEHUBAIOT UKT, NOCTHI)KEHUS
IPUMEHEHNE €3yJIbTaThl | JIOCTOBEPHY | LIEJIH B TOTHOCTRIO
p pesy pHYy BBIpAXaroT CBOU
35 MIPU3HAKOB paboThI C 10 y4eOHBIX MLICIH
no00us MIOMOUIbIO uH(popMaIK | CUTYyaIusIx
Pop Y ’ MOCPEJICTBOM
TPEYTrOJIbHUKOB KpUTEPUEB 10, UCIPABIISIOT .
MUCHbMEHHON
OLICHKH HE00XO0IUMY | OLIMOKU C -
10 JUIS MIOMOIIBIO p
pelieHus YUUTEIIS
3a1au
Boccranasin
MBaIOT
[TposBisitoT MPEIMETH OnenuBaioT
I/II-II)TG ec K CET aumoyIO crerets i
P . Y > | c11oco0bl DopMyIUpYIOT
Pemenue 3amau KpEaTUBHOM | ONUCAHHYIO
JOCTHXKEHHUSI | COOCTBEHHOE
Ha JIeATETbHOCTH,| B 3a/1a4e,
eI B MHEHHE U
MIPUMEHEHUE AKTUBHOCTH | mepegopmyi
36 y4eOHBIX MO3ULIHIO,
MIPU3HAKOB npu UPYIOT
CUTYyaIUsX, 3a/1at0T BOIIPOCHI,
mogoous MHOJTOTOBKE yCIIOBHE,
. UCHPABISAIOT | CIYLIAIOT
TPEYTOJIbHUKOB WJUTFOCTPALIMI | U3BIIEKATh
OLIMOKH € cobeceHUKa
M3Yy4aeMbIX HEo0XoIuMy
. MIOMOUIbIO
MOHSITHIA 10 oS
uH(popmManu i
10
Ymemo
MPUMEHSITh .
C mocraTo4HOM1
BCE AnexBaTHO o
Konumponvnasn [Ipumenstor | CamocTosATENb| OJTHOTOU U
W3YYEHHBIE | OLEHUBAIOT
paooma Ne 3 MOJYyYEHHBIE | HO TOYHOCTBIO
GbOopMyIIbI U | pE3yNbTATHI
no meme 3HaHUS IPU | KOHTPOJIUPYIO | BBIPAXKAIOT CBOU
37 TEOPEMBI paboThI € A
«Iloooobnvie peleHnn T CBOE BpEMS | MBICIIH
pH MIOMOUIBIO
mpeyzonbHuKu Pa3IMYHOTO | U YHNPaBISIIOT | IOCPEICTBOM
peleHnn KpUTEPHUEB .
» BUJA 337a4 | UM MMUCHbMEHHOU
3aj1adu OIICHKHU
peun
Cpennsis Hemonctpupy | O0pabatsiBa | Kputnuecku | [IpoekTupyroT u
38 JTUHUSA 0T 0T OIICHUBAIOT dbopmMupyror
TPEYroJabHUKA | 3Hamb MOTHBAIMIO K | UH(POpPMALM | MOJIyYEeHHBIH | yueGHOe




39

Cpenuss
JIMHUS
TPEYroJbHUKA

40

CBOIICTBO
MeauaH
TPEeYroJbHUKA

41

[Tponopimonan
BHBIEC OTPE3KHU

42

IIponopuuonain
bHBIE OTPE3KU
B
MPSIMOYTOJIBHO
M
TpeyrojabHUKe

TEOPEMBI O
cpenHen
JUHUU
TPEYTOJIbHUK
a, TOUKe
IIEPECCUCHUS
MeJ1aH
TPEYTOJIbHUK
au
MPONOPLIMOH
aJbHBIX
OTpE3Kax B
MPSAIMOYTOJIb
HOM
TPEYTrOJIbHUK
€.

Ymemso
JIOKa3bIBaTh
3TU TEOPEMBI
Y IPUMEHSATD
npu
peuieHumn
3aJ1a4 TUMa
567, 568,
570, 572 —
577, a Takxe

yMemb ¢

MMO3HABAaTENbH | 10 U OTBET, COTPYIHUYECTBO
on [IEPEAAIOT €€ | OCYILECTBISIO | C YUYUTEIIEM U
JIEATEIIbHOCTH | YCTHBIM, T CBEpCTHUKAMU
MUCbMEHHBI | CAMOKOHTPOJIb
M, , IpoBeEpsIs
rpaduyecKu | OTBET Ha
MHU COOTBETCTBHE
CHUMBOJIBHBIM| YCIIOBUIO
cnocobdamu
YcranaBiaus
aroT Uccnenyrot
aHAJIOTHH CUTYyaIlUH,
Oco3HaroT TSt TpeOyromue | OTcTamBaroT
pOJIb YUCHHKA,| TOHUMAHUS | OLICHKU CBOIO TOUKY
OCBaUBaIOT 3aKOHOMEpPH | JIEUCTBUS B 3peHusl,
JIMYHOCTHBIN | OCTEM, COOTBETCTBUH | NOATBEPKAAIOT
CMBICJI YYEHUSI| UCIIOJIB3YIOT | C dbakTamu
HX B MMOCTaBJICHHOMI
pelieHumn 3ajauen
3ajaq
[Inanupyror
AJITOPUTM IIpensunsat
Co3znmaror P PeABHA
BBLIITOJIHEHUS | IOSIBJIIEHHE
o0pa3 [TpumensitoT
3aJIaHusl, KOH(JIMKTOB Mpu
LIEJIOCTHOTO MOJIyYEHHbIE
KOPPEKTUPYIO | HATUYUHU
MHPOBO33PEHHU| 3HAHUS MIPU
T paboTy o Pa3JIMYHbBIX
s TIpU pelieHumn
Xomy TOYEK 3PEHUA.
peIIeHnn Pa3JIM4YHOTO
BbINOJIHEHMS ¢| [[puHumaror
MaTeMaTH4yeck| BHIa 3a7ay
TTOMOTITBIO TOYKY 3PCHUS
X 3am1a4
YUHTENS U JIPyroro
UKT cpencts
Crposr
JIOTUYECKH
obocHoBaHH | Paboras mmo CoTtpyaHuyaror ¢
HemoHcTpupy | oe IJIaHY, OJTHOKJTACCHUKaM
OT PACCyXKJIEHHU | CBEPSIOT CBOM | U TP PELICHUU
MOTHUBALIMIO K | €, JIEUCTBHUA C 3aJ1a4; YMEKOT
[MO3HABATENILH | BKJIIOYAIOINIE | IEIbIO, BBICITYIIaTh
on e BHOCST OMNIIOHEHTA.
JIeATETbHOCTH | YCTAHOBJIEHU| KOPPEKTUPOBK| DOpMYyIUpYyIOT
€ IPUYMUHHO- | U BBIBOJIBI
CIICJICTBEHH
BIX CBsI3€eil
[IposBisitoT Boccranasn | OuenuBator | @opMynupyroT
WHTEpEC K HABAIOT CTeNeHb U coOCTBEHHOE
KpeaTUBHOU MPEeIMETHYIO| CTIOCOOBI MHEHHE U
JIEATEIIbHOCTH,| CUTYAlINIO, | JOCTHXKEHUS | MO3UILIHIO,
aKTUBHOCTH ONHUCAHHYIO | LIETU B 3a/1at0T BOIIPOCHI,
npu B 3aj1aude, y4eOHBIX CITYIIAOT




MOMOILIIO | TMOATOTOBKE | mepedopMyn | CUTyanusx, cobeceqHMKA
IUAPKYJISI M | WUTFOCTPALMH | UPYIOT HCIIPABIISIOT
JIMHEUKH M3y4aeMbIX yCJIOBHE, OIIMOKH C
JIeTTUTh MOHATUI U3BJICKATh MTOMOIIIBIO
OTpPE30K B HEOOXOUMY | YIUTEIs
JTAHHOM 10
OTHOLIEHUU uHpopManu
U peliaTh 10
3a/1a49M Ha
IIOCTPOCHUE O6pa6aTbIBa KpI/ITI/I‘-IeCKI/I
tna 586 — 0T
OIICHUBAIOT
590. uH(popManu .
MOJTYYCHHBIH
HeMmoHcTpupy | 10 1 oTBeT [IpoexkTupyroT u
0T rnepeaaroT ee ’ opMHU T
W3mepurenbHbl pes OCYILECTBIISAIO $opuupyio
43 e DAGOTLL HA MOTHBAIIHIO K | YCTHBIM, T yuebHoe
P MM03HABATEIIbH | MUChbMCHHBI COTPYAHUYECTBO
MECTHOCTH. o CaMOKOHTPOJIb
ol M, C YUHUTEIEM U
, poBepss
JESITSIIBHOCTH | TpauIecKu CBEPCTHUKAMHU
OTBET Ha
M U
COOTBETCTBHUE
CHMBOJIbHBIM
YCJIOBHIO
criocooamMu
YcranaBius
aroT Uccnenyror
aHaJIOTHH CUTYaIlUH,
ayaun Ha Oco3HaT JUTS TpeOyromue | OTcrauBaroT
HOCTDOCHIE pOJIb YUCHHKA,| TOHUMAHUS | OIICHKU CBOIO TOYKY
44 MGTOII)IOM OCBaMBaIOT 3aKOHOMEpH | AEHCTBUSA B 3peHus,
- JIMYHOCTHBIA | OCTEH, COOTBETCTBUH | NOATBEPKAAIOT
' CMBICJI YYEHUSI| UCHIOJIB3YIOT | C dakrtamu
UX B MOCTaBJICHHOM
perieHnn 3ajadent
3a1a4
3namo IInanupyior
OMPENENEHU | (Co37a50T aJrOpUTM [IpenBuast
e o pmenor | Moo | romene
TaHFeIZC a1 | uenoctioro | nonyueniie KO eKT;I HaJIM4uu P
TaHICHCA MHPOBO33PEHHU| 3HAHUS MPU PP pyio
45 OCTPOrO yIJId | ocTporo st TipH S T paboTy MO | pa3IMYHBIX
MPSIMOYTOJIBHO X0, TOYEK 3pPEHUS.
r(F)) a o PCLLICHHH PasJIIHOro BLI?(])JIHeHI/ISI c| II I/IHI/H\l:aIOT
IPAMOYTOTE | \jaremaTHueck| Bua 33124 P
TPEYTOJIbHUKA | Horo UX 33729 TTOMOIIIBIO TOUKY 3PEHUS
TPEYTrOJIbHUK yquTelss 1 ApYyroro
a, 3HaUYCHUS UKT cpencrs
3HaueHus AN Hpossior Crpost I[Ipumenstor | IlpuBogsrt
CHHYCa S0 ¥ | MOTHBAIMIO K | JIOTHHECKH cpTaHOBneHH a pr €HTHI B
yea, TaHTCHCA N03HABATENbH | OGOCHOBAHH | pryM y
16 KOCHHYCa 1 JUISL YTIIOB o o6 bl MPaBUJIa B | MOJIb3Yy CBOEH
TaHI€HCA NI | 30° 45° i MJIAHUPOBAHU | TOYKH 3PCHHS,
0 A£0 ’ JEeATETLHOCTH | PACCYKIEHU
yraos 30, 45°, o U criocoda MOATBEPKIAIOT
60° 00", 1IPH PEICHHH | €, CIICHHS ee pakramu
MCTPHUYCCKH | 3anay ¢ BKJIIOYAIOIIIE p




e MPAKTUYECKH | €
COOTHOIIEHU | M YCTaHOBJICHU
A. COJIep’KaHUEM | € IPUYUHHO-
CJIEJICTBEHH
BIX CBSI3CH
Boccranasi
WBaIOT Bepno
CooTHolteHus OueHuBaroT
PEIMETHYIO UCIIOJIB3YIOT B
MEXY CTETICHb U .
CUTYalHUIO, YCTHOHU U
CTOpOHAMU U | Ymemw CrocoObl .
OcBauBaroT ONHUCAHHYIO MMCbMEHHOU
yriaiamu JIOKa3bIBaTh JOCTHOKEHUS
KYJIbTYpPY B 3aj1a4e, peuun
IPSIMOYTOJIBHO | OCHOBHOE L[eJH B
paboThI C nepedopmy MaTEeMaTUYECKHE
47 ro TPUTOHOMET y4eOHBIX
y4eOHUKOM, | UPYIOT TEPMUHBI.
TPEYroJbHHUKA. | pUYECKOE CUTYaIlUsX,
MOUCKa YCIIOBHE, Paznuuarot B
Pewenue TOXJIECTBO, HACTIPABIISIIOT
uH(pOpMallUU | U3BJIEKATDH peuun
3azad. pelaTh OLIMOKH €
HE0OX0aUMYy cobecemHUKa
3aJla4uM TUIIa IIOMOUIbIO
10 apryMeHTHI U
591 - 602. YUUTEIS
uH(popmanu (baxTsI
)
Ymemo
MPUMCHSITh
Konmponvnasn | Bce
aboma Ne4 no| U3y4eHHbIE .
p - C nocraTouHoi
meme: dbopMynbl, | AEKBaTHO .
[Tpumensitor | CaMOCTOSATEINB| TTOJHOTOH U
«Coomnouwen | 3HaYCHHUS OIICHUBAIOT
MOJIy4YeHHBIE | HO TOYHOCTBIO
us mexcoy CUHYCA, pe3yJIbTaThl
3HAHUS MIPH | KOHTPOJIUPYIO | BEIPAXKAOT CBOU
48 cmoponamu u | KOCUHyca, | paboThl ¢ A
peleHnu T CBOE BpeMsl | MBICIIH
yenamu TaHTeHca, IIOMOUIBIO
Pa3IMYHOTO | U YIPaBISIIOT | IOCPEICTBOM
NPAMOY20/IbHO | METPUYECKU | KPUTEPUEB .
BUJA 337a4 | UM MUCHbMEHHON
20 e OIICHKH cunt
mpey2onbHuKa | OTHOLICHUS P
» npu
pelIeHun
3ajau
Boccranasin
WBaIOT OrneHuBaroT
[IposiBnsroT
MPEIMETHYIO | CTETICHD U
3nameo, UHTEpEC K
9 ., | cuTyanuio, | cocoOsl DopMyTUPYIOT
B3aumnoe KaKoW yroi | KpeaTuBHOMN
ONHMCAHHYIO | JOCTH)KEHUSI | COOCTBEHHOE
pacIoONIOKEHHUE | Ha3bIBAETCS | ACSTEIBHOCTH,
. B 3aj1a4e, 1[eJH B MHEHHUE U
psIMOH U [EHTPAaJIbHBI | AKTUBHOCTHU
49 N nepedopmys | yueOHbIX MO3UIHIO,
OKPYXHOCTH. | M W Kakod | mpu
UPYIOT CUTYaIIUsX, 3a/1al0T BOIPOCHI,
BIIMCAHHBIM, | TIOJIOTOBKE
., | ycioBue, UCHPABISAIOT | CIYHIAIOT
KaK WJLTIOCTpAITHiA
W3BJIEKATh | OLIUOKU C cobeceHUKA
OTIpeIeNAeTC | U3y4yaeMbIX
. HE00X0IUMY | TOMOIIbIO
s TpajycHas | MOHATUH
10 YUUTENSA
Mepa IyTu

uH(popmManu




50

KacarenpHas
OKPY>KHOCTH.

51

KacarenpHas
OKPY’KHOCTH.
Pemenne
3ajad.

52

I'panycnas

Mepa Iyru
OKPY’KHOCTH

53

Teopema o
BIIMCAHHOM
yrie

OKPY>KHOCTH,
TeopemMy O
BIIUCAHHOM
yrie,
CJIeJICTBUS
U3 Hee U
TEopeMy 0O
MIPOU3BE/ICH
WU OTPE3KOB
IIepeceKaroll
UXCs XOP/I.

Ymemso
JIOKa3bIBaTh
3TU TEOPEMBI
Y IPUMEHSATD
npu
peleHnu
3aJ1a4 TUMa
651 — 657,
659, 666

3uame,
KaKOW yroJ
Ha3bIBACTCS
LEHTPaIbHBI
M ¥ KaKoH
BITMCAHHBIM,
KakK
ONPEAEISIETC
s TpajycHas
Mepa I1yru

IO
OO6pabatbiBa
Kputnuecku
IOT
OLIEHUBAIOT
uHpopmanu .
MOJTYYCHHBIH
HemoHcTpupy | 10 1 oTBeT [IpoekTupyroT u
IOT nepenarT ee ’ opMU T
P OCYIIECTBIISIO Gopmupyzo
MOTHUBAIIUIO K | YCTHBIM, N yaeOHOe
[I03HABATEJbH | IMCHMEHHBI COTPYAHUYECTBO
o CaMOKOHTPOJIb
ou M, C YUUTEJIEM U
, IpoBeEpsIs
JESITEIIbHOCTH | TpauaecKu CBEPCTHUKAMHU
OTBET Ha
M U
COOTBETCTBUE
CHUMBOJILHBIM
YCJIOBHIO
criocobamu
YcranaBiaus
aroT Uccnenyror
aHAJIOTHUH CUTYaIlUH,
Oco3HarT IS TpeOyrorue OTtcTanBamT
pOJIb YUCHHKA,| TOHUMAHUS | OIICHKU CBOIO TOUKY
OCBaWBarOT 3aKOHOMEpPH | JIEUCTBUS B 3peHus,
JIMYHOCTHBIN | OCTEM, COOTBETCTBUH | NOATBEPKAAIOT
CMBICJI YYEHUSI| UCIIOJIB3YIOT | C dbakTamu
UX B IIOCTaBIICHHOU
peleHumn 3agaden
3amay
[Imanupyror
ATOPUTM IlpenBunasar
Co3znmaror p peABHI
BBITIOJTHEHUS | IIOSIBJICHHUE
o0pa3 [TpumensitoT
3a/1aHus, KOH(JIMKTOB MPU
LIEJIOCTHOTO MOJTyYEHHBIE
KOPPEKTUPYIO | HATUYUU
MHUPOBO33PEHHU| 3HAHUS MPU
T paboTy MO | pa3IMYHBIX
s TIpU pereHnn
X0y TOYEK 3PEHUS.
peIIeHrn Pa3IUYHOTO
BhITIOJIHEHUS ¢| [[puHuMaroT
MaTeMaTHYeCK| BUIA 3a1a4
IIOMOIIIBIO TOUKY 3PEHUS
X 3a1ay
YUUTENS U JPyroro
UKT cpencts
CrposT
JIOTHYECKH
obocuoBauH | Paboras o CoTpyaHuyaror ¢
JemoHCTpUpY | O€ TJIa"y, OJTHOKJIACCHHUKAM
IOT PACCYXKJIEHHU | CBEPSIOT CBOM | U IIPU PELICHUU
MOTHUBAILIMIO K | €, IEUCTBHUA C 3aJ1a4; YMET
IMO3HABAaTENILH | BKJIIOYAIOINIE | LIEIbIO, BBICITYIIaTh
ou e BHOCST OIIIIOHEHTA.
JIeATETbHOCTH | YCTAHOBJIEHU| KOPPEKTUPOBK| DOpMYyIUPYIOT
€ IPUYHUHHO- | ¥ BBIBOJIBI
CIIEICTBEHH
BIX CBSI3eU




OKPY’KHOCTH, Boccranasi
TeopemMy O WBAIOT
OueHuBaroT
BIIUCAaHHOM | [IposiBIsItOT | IpeaMeTHYIO CTI:?HCHB u
yrie, UHTEpEC K CUTYaIUIO,
. CrocoObl DopMyTUPYIOT
CHEACTBUA | KPEATMBHOH | ommcammyo | . . | 612Tye p(})/éo
BEHH
Teopema 06 U3 Hee U JIeATEeIbHOCTH,| B 3a/1a4e, ﬁenn s MHCHIE 1
oTpe3Kax TEOpEeMY O | aKTUBHOCTH | mepedopmyit
54 y4eOHBIX MMO3HIIHIO,
MIEPECEKAOIINX| POU3BEACH | IpHU UPYIOT CHTVALLLSX SAAIOT BOIDOC
I
csl XopA WU OTPE3KOB | IOATOTOBKE | YCIIOBHE, chyalgnm(;T cnﬂmafo pOceL,
. T
MIEPECEKAIOIL]| WILTIOCTPALIUM | U3BJIEKATH om1£61<1/1 o co%]ece —
UXCSl XOpJ. | U3y4aeMbIX HE00X0IUMy HOMOILILO s
Ymemo MOHATUI 10 HT;;
JI0Ka3bIBaTh uHpopManu i
3TU TEOPEMBI 10
Y IPUMEHSTH
Oo6pabaTbiBa
Tipu p Kputnuecku
peHICHIN o1 OLICHUBAIOT
3a7a4 TUIa HHpOpMALH MOy TEHHBIf
Pewenye 32124 651 — 657, JeMmoHcTpUpy | 10 U OTBeT [IpoekTupyror u
b
10 TeMe 659, 666 T HEPEAAIOT e OCYIIIECTBJISIO (opuupyior
MOTHUBALIUIO K | YCTHBIM, yueOHoe
55 «lleHTpansHbIe T
[IO3HABATEJIbH | IHCbMEHHBI COTPYJIHUYECTBO
Y BIIUCAHHbBIC . CaMOKOHTPOJIb
LDy ol M, DOBEDss C yUUTEJIEM U
yr JeSITeIbHOCTH | Tpadudecku | POBEp CBEPCTHUKAMHU
M OTBET Ha
crvBobHany| COOTBETCTBIE
CJIOBHIO
criocobamu | V'
VYcranaBius
aroT Uccnenyror
aHaJIOTUU CUTYaIIUH,
Oco3Haror JUISL Tpebyrome | OTcTanBaroT
CaolicTBO Suamo pOJIb YYEHHKA,| IOHUMAHUS | OLEHKU CBOIO TOUKY
56 OHCCEKTPUCHI Teopembl 0 | OCBAMBAIOT | 3aKOHOMEPH | NeHCTBUA B 3peHus,
yria GuccekTprce| TITHOCTHBIH | oCTeH, COOTBETCTBUH | MOATBEPKAAIOT
yIvIa u o CMBICJI YYEHHSI| UCTIOJIB3YIOT | C dakrtamu
Cepe/IMHHOM WX B MOCTaBJICHHOMN
MepIeHIuKY peleHnn 3amauen
pe K 3aja4
OTPE3KY, HX [Inanupyror
CICACTBHUSA, a Cosnaror aIrOpUTM [Ipensuasar
TaKxKe o60as Mpuersior | BPTOTHEHIA | TOABICHHE
T€opeEMY O Hei OCTHOLO n(?n ermpe | SAARHHA, KOH(IUKTOB NpU
CepenunHbii | [1€PECEICHUN 1 KOPPEKTUPYIO | HAIUYUHU
MHPOBO33PEHHU| 3HAHUS NIPU
57 NepneHauKyss | BICOT T paboTy MO | pa3aM4YHbIX
p tpeyrombank| * TP1 peLIetin xony TOYEK 3PEHUS.
a pelieHun Pa3IM4HOTO
. MaTeMaTHueck| Brxa 3224 BBITIOJIHEHUS ¢| [[puHMMaroT
UX 33729 MIOMOUIBIO TOUKY 3PEHUS
YUHUTEIS U JPyroro

UKT cpencts




58

Teopema o
TOYKE
nepecedeHust
BBICOT
TpeyrojbHUKa.

59

CBoiicTBO
OUCCEKTPHUCHI

yria

60

CepenuHHbIN
HEePIEHINKYIA
p

61

Teopema o
TOYKE
nepeceueHus
BBICOT
TpPEYrojbHUKa

Ymemso
JIOKa3bIBaTh
3TH TEOPEMBI
Y IPUMEHSATH
UX npu
peleHumn
3ajJa4 TUma
674 — 679,
682 — 686.
Ymemso
BBITIOJIHSTH
MIOCTPOCHUE
3aMeYaTeiIbH
BIX TOYEK
TPEYTrOJIbHUK
a.

3uamo
TEOPEMBI O
OuccekTpuce
yria v o
CepeIMHHOM
MEPIEeHIUKY
JsIpe K
OTpE3KY, X
CIICJICTBHS, a
TaK¥Ke
TeopemMy O
MepECeUCHU M
BBICOT
TPEYrOJIbHUK
a. Yuemo
JIOKa3bIBaTh
9TH TEOPEMBI
U IPUMEHSATH
UX MpU
peleHnn
3aJa4 THIA
674 — 679,
682 — 686.
Ymemso
BBIIIOJIHATH
MOCTPOEHHUE

Crposr

JIOTUYECKH

obocHoBanH | Paboras no CoTpyaHHUAIOT C
HemoHcTpupy | oe IIaHy, OJIHOKJIACCHUKaM
10T PacCyXJI€HU | CBEPSIIOT CBOU | U IIPU PELICHUN
MOTHBAIIHIO K | €, JEHCTBUS C 3a/1a4; yMEIoT
[I03HABATEJNbH | BKJIIOYAIOILE | LENbIO, BBICITYILIATh
oif e BHOCSIT OTIOHEHTA.
JIESITEJIBHOCTH | YCTAaHOBJIEHH| KOPPEKTUPOBK| POpMyIupyroT

€ MPUYUHHO- | U BBIBO/IBI

CJIEJICTBEHH

BIX CBSI3€
IIposiBnsror
MO3HABATENIbH
YIO Pabotas no
AKTUBHOCTb, IIaHy,

AHanu3upy CBOEBpPEMEHHO
TBOPYECTBO. CBEpSIIOT CBOU

10T U o OKa3bIBaIOT
AJIeKBaTHO JEHCTBUS C

CPaBHHUBAIOT HEOO0XOIUMYIO
OLICHUBAIOT LEJbIO,

(bakThl 1 B3aUMOIIOMOIIb
pe3ynbTaThl BHOCST

SIBIICHUS CBEPCTHHUKAM
paboThI € KOPPEKTUPOBK
MTOMOIIBIO u
KpUTEPHUEB
OILICHKH
OcymiecTBiisito
T BBIOOD
JIEHCTBH B CamocrosiTenb

Bepuo
OJIHO3HAYHBIX HO
UCIIOJIB3YIOT B

1 COCTaBJISIIOT .

Bnanerot YCTHOHM U
HEOJIHO3HAYH aJIITOPUTM .

CMBICJIOBBIM NUCHbMEHHON
BIX JIeSITEIIbHOCTH

YTEHUEM peun
CUTYaIUsX, P PEILICeHUN
COMMEHTIH cGHoii MaTeMaTU4ecKue

pyro 1 TEPMUHBI.

TH 3a1auun
OLICHUBAIOT
CBOI1 BBIOOp

Crposr
[IposiBsrOT | JIOTMYECKHU
MOTHUBAIMIO K | 000CHOBaHH
II03HABATEJIBH | 0€ [Ipumensror | [IpuBomsar
oM pacCyX/I€HHU | yCTAaHOBJIEHH | apryMEHTHI B
JESITENIbHOCTH | €, bl€ MTpaBWJIa B | MOJIb3Yy CBOEH
MIPU PELLICHUHU | BKIIIOYAOIIE | TUIAHUPOBAHM | TOUYKHU 3PEHUS,
3aza4 ¢ e u criocoba MOATBEPKIAIOT
MPaKTUYECKH | YCTAHOBJIEHHU| PEILECHUS ee gaktamu
M € IPUYHNHHO-
COJIEp’)KaHUEM | CIIEICTBEHH

BIX CBS3EH




3aMc4aTCIbH

BIX TOYEK
TPEYTrOJIbHUK
a.
Crposr
[IposiBAstOT | JIOTMYECKHU
3uame, MOTHBAIMIO K | 000CHOBAaHH
KaKas ITIO3HABATEIIbH | O€ [Ipumensiror | IlpuBonsar
OKPY’KHOCTb | OU PACCYXKJIEHU | YCTAHOBJICHH | apTyMEHTHI B
62 Bnucannas Ha3bIBACTCs | ACSATENBHOCTH | €, bl€ PAaBWJIA B | MOJIb3Yy CBOEHU
OKPY>KHOCTh BIIMCAHHOM B| TIPH PEUICHUH | BKIIOYAIOIIE | NIAHUPOBAHU | TOUKH 3PEHUS,
MHOTOYTOJIb | 33]1a4 C e u criocoba MOATBEPKIAIOT
HUK M Kakasl | IPaKTUYECKU | YCTAHOBJICHH| pEIICHUS ee gakramu
OMHUCAaHHON | M € IPUYMHHO-
OKOJIO COJIEpKAHUEM | CIIC/ICTBEHH
MHOT'OYTOJIb BIX CBSA3EU
HUKa,
Boccranasin
TEOpeMBbI 00
HUBAOT Bepno
OKPY’KHOCTH, OrneHuBarOT
. MIPEAMETHYIO HCIIOJIB3YIOT B
BIIMCAHHOM B CTEIEHb U .
CUTYaIUIO, YCTHOU U
. TPEYrOJIbHUK CIoco0bl .
CBoiicTBO OcBauBarot OINMCAHHYIO MUCbMEHHOU
, 100 JIOCTHIKEHUS
OTMMCAaHHOTO KYJIbTYpPY B 3a/1aue, peun
OKPY’KHOCTH, eI B
YEeTBIPEXYTOJIb . | paboThI C nepedopmy MaTeMaTUYECKHE
63 OIMCAaHHOM y4EeOHBIX
HUKa. y4eOHUKOM, | UPYIOT TEPMUHBI.
OKOJIO CUTYaIUsX,
MOKCKa yCJIOBHE, Paznuyarot B
TPEYTrOJIbHUK UCIIPABIISIOT
9 uH(pOpMaIlUU | U3BJIEKAThH peun
a, CBOMCTBa OIINOKU C
HE0OX0aUMY cobeceIHMKa
BITMCAHHOTO MTOMOILIBIO
10 apryMEHTHI U
u YUUTEIIS
uH(popmManu (dakThI
OTTMCAaHHOTO 0
YETBIPEXYTO
JLHUKOB.
IIpunararot
Pewenue 3anau Yavenms OcBauBaroT Tpumensior | - ool
A JOKa3bIBaTb p yCUJIUS U I[
1o TeMe KYJbT MOJTyYEHHBIE aroT
«OKpPYKHOCTEY JTH TEOPEMET Z6OTZIP(}:] 3Ha£ﬂ mpu | D PEOA0IICBAIO aJieKBaTH
64 > 1 TIPHMEHATE p‘{e6HI/IKOM eIJ_IeHI/II/Ip T TPyAHOCTH | OIICHK czs)(;M
1pH iOI/ICKa , pa3quH0ro HPETATCTBHA MHeHI/I}I]O g
peleHnn o p Ha yTH
uH(popManuu | BUaa 3a1a4
3a7a4 TuIla P TOCTHXKECHUSI
689 — 696, eeit
701 -711.
Pemenue 3anau OcBauBarot [Tpumensitot | IIpunararot Taor
o TeMe KYJbT MOJIYYEHHBIE | BOJIEBBIE
YILTYPY 1 aJICKBaTHYIO
65 «OKpYXHOCTb» paboThI ¢ 3HAHWUSA OPU | YCWIHS U OLIEHKY CBOEM
y4eOHUKOM, | pelIeHUH MIPE0/I0JIEBAI0 Y y
MHEHHIO
MTOUCKA Pa3IUYHOTO | T TPYAHOCTH U




uH(poOpMalMu | BUJA 3a7]a4 | IPEMSITCTBUS
Ha TyTH
JOCTHKEHUS
Lenen
Ymems C nocrarouHoi
AJIeKBaTHO N
MPUMCHSITh [Tpumensitor | CaMOCTOSATENb| TOJHOTON U
Konmponsnasn OILICHUBAIOT
BCE MOJIy4YEHHBIE | HO TOYHOCTbHIO
paboma N 5 wsydenmpie | Doy PTATPL ama ipu | xonTpom BBIPAXKAIOT CBOU
66 no meme: 1 paboThI ¢ P DOTHPYIO p
TEOPEMBI pelieHun T CBOE BpeMsl | MBICIIU
«OKpyscnocm IIOMOILIBIO
npu Pa3IMYHOTO | U YIPABISIFOT | MMOCPEICTBOM
b) KpUTEPUEB .
pelieHun BUJA 337a4 | UM MUCHbMEHHON
OIICHKH
3az1ay. peun
PaGoras mo
[IpuMmensiroT | Tian
Cucrematus p Y5
IIOJIyYEHHBIE | CBEPSIIOT CBOM | JlaroT
67 UPYIOT U o
OcBauBalOT | 3HAHWS NIPU | JEHCTBUS C aJICKBaTHYIO
[ToBTOpenue. | 060OMmAIOT
wsvaened | YETYPY pelIeHun b0, OIICHKY CBOEMY
Ma};; A paboThI C Pa3IMYHOTO | BHOCST MHEHHIO
p y4eOHUKOM, | BHJA 33Ja4 | KOPPEKTHUPOBK
ITIOUCKa 11
uHpopmarun
PaGoTas no
[IpumensIOT | IUIaH
Cucrematus p Y5
UDVIOT 1 MOJIy4YEHHBIE | CBEPSIIOT cBou | JlatoT
py1o OcBauBalOT | 3HAHWS NPU | JCHCTBUS C aJICKBAaTHYIO
68 | [loBTOpenme. | o6oOmAIOT
wsvaenneii | Y BTYPY pereHnn LETbIO, OILICHKY CBOEMY
Ma}:; i paboTHI C Pa3IMYHOTO | BHOCST MHEHHIO
p y4eOHHMKOM, | BHJa 3aJlad | KOPPEKTUPOBK
ITOUCKa n
uHpopManuu

MarepuajabHO-TEXHHYECKOE ofecrieueHne 00pa30BaTebHOI0 MpoIecca Mo ajaredpe

HcTouHukn l/lH(l)OpMaIII/[I/[ AJIA YYUTEIHA

1. Anre6pa. 8 kiacc: noypounsle miansl o yueoHuky FO.H. Makapsiuesa u nip. / at.-coct. T.JI.
Adanacbena, JI.A. Tanununa. — Bonrorpaa: Yuurens, 2018. — 303 c.

2. Anrebpa: Yueb.nms 8 k1. oomeoopazosar. yupexaenunii / FO.H. Maxkapsrues, H.I'. Munntok u
ap.; mox pen. C.A. Tensikockoro. M.: IIpocsenienue, 2018.

3. FOCY,Z[&pCTBCHHBIfI CTaHAapT OCHOBHOI'O 06]1_[61"0 O6p8.30BaHI/I}I 10 MaTCMaTuKe.

4. lunaktrdeckue maTepuainsl o anredpe s 8 kinacca / B.U. XKoxos, F0.H. Makapsrues, H.I'.
Mungrok. — M.: [Ipocsenienue, 2018. — 144 c.



5. XuBas matemaruka. Y4eOHO-MeToAMUECKUN KOMIUTEKT. Bepcus 4.3. [Iporpamma.
Kommbrorepasie ans6ombl. M: MHT.

6. [Iporpammel 0011€00pa30BaTENbHBIX YUpeKaeHUN. Anredpa. 7-9 knaccel. COCTaBUTENb:
Bbypmucrtposa T.A. — M.: [Ipocseuienue, 2008 r.

7. http://school-collection.edu.ru/ — eaunas KoyIeKIHs UPPOBBIX 0OPA30BATEIBHBIX PECYPCOB.

HcTounuku nHbopMaluu ajs yqaruxcs

1. Anrebpa: Yueb.mis 8 k1. oomeoopazoBat. yupexaenuii / FO.H. Makapsrues, H.I'. Muntok u
ap.; mox pen. C.A. Tensikockoro. M.: IIpocsenienue, 2018.

2. lnnakTrHueckue MaTepuainsl o ainredpe s 8 kiacca / B.M. Koxos, FO.H. Makapsrues, H.I'.
Munatok. — M.: IIpocsemienue, 2018. — 144 c.

3CranmonapHo€e HAMISLIHOE II0COOHE:

1.Anp00oMm yueOnsrii 12 nmuctoB «Anredpa 8 xkimacey. M3ngarensectBo «Ok3ameny, 2006 rog.

HHTepHET- pecypchi:

http://www.prosv.ru- caiit uzaareabcrba «IIpocBerenue» (pyopuka «MaTeMaTHKa»)

httpHYPERLINK ""http://www.ege.edu.ru/":/www.drofa.ru - caiit uzgareancrsa JIpoda
(pyOpuka «MareMaTHKa»)

httopHYPERLINK '"http://www.center.fio.ru/som""://HYPERLINK
""http://www.center.fio.ru/som"'wwwHYPERLINK

""http://www.center.fio.ru/som'".HYPERL INK
""http://www.center.fio.ru/som"'centerHYPERLINK
""http://www.center.fio.ru/som' . HYPERLINK "*http://www.center.fio.ru/som"fioHYPERL INK
""http://www.center.fio.ru/som" .HYPERLINK ""http://www.center.fio.ru/som" ruHYPERLINK
""http://www.center.fio.ru/som"/HYPERLINK ""http://www.center.fio.ru/som''som -
METOAUYECCKUC peKOMeHI[aIII/II/I yanenm-ﬂpenMeTany (npemTaBneHu BC€¢ INIKOJIbHBIC
npeametbl). MaTepuaJbl /51 CAMOCTOSAITEIbHOM pa3padoTku NpoPUIbHBLIX P00 1
aKTHBH3alMH Npouecca 00y4eHusi B CTApPIICH HIKOJIeE.

httpHYPERLINK ""http://www.edu.ru/""://[HYPERLINK
"http://www.edu.ru/""wwwHYPERLINK **http://www.edu.ru/"".HYPERLINK
"http://www.edu.ru/"eduHYPERLINK ""http://www.edu.ru/"".HYPERLINK
"http://www.edu.ru/'ru - llenTpajabHbIii 00pa30BaTeIbHBINH MOPTAJ, COTEPKUT
HOPMATHBHBbIE JOKYMEHTbl MUHHCTEPCTBA, CTAHAAPTHI, HH(POPMALHIO 0 IPOBEICHUE
JKCIIEPUMEHTA, cepBep HHPOPMALMOHHOM NMOAAEPKKH EIMHOro rocyiapcTBeHHOro
IK3aMeHa.

httpHYPERLINK "*http://www.internet-scool.ru/""://HYPERLINK ""http://www.internet-
scool.ru/""wwwHYPERLINK ""http://www.internet-scool.ru/".HYPERLINK
""http://www.internet-scool.ru/""internetHYPERLINK ""http://www.internet-scool.ru/*'-
HYPERLINK "'http://www.internet-scool.ru/*'scoolHYPERL INK "*http://www.internet-
scool.ru/"". HYPERLINK "*http://www.internet-scool.ru/"'ru- caiit UuTepHeT — HIKOJIbI
usnareabcrBa [IpocBemenue. YueOHbli IU1aH pa3padoTaH HA OCHOBe (peepaIbHOIO




0a3MCHOrO y4eO0HOro ImjiaHa s 00meo0pasoBaTeJbHbIX yupexaeHuil P® u npeacrasisier
o0saacThb 3HaHuil «MaTemaTtukay. Ha caiite npeancrasiiensl UHTEepHeT-ypoKHM 10 ajredpe u
Ha4YaJlaM aHAJIU3a U TeOMeTPHUH, BKJIKYAOT noarotosky caaun EI'J, T'HA.

httpHYPERLINK "http://www.legion.ru/""://[HYPERLINK
"http://www.legion.ru/""wwwHYPERLINK ""http://www.legion.ru/"".HYPERL INK
"http://www.legion.ru/"'legionHYPERL INK ""http://www.legion.ru/"".HYPERLINK
"http://www.legion.ru/"'ru— cait uzgarejabcrea «Jlernon»

httpHYPERLINK ""http://www.intellectcentre.ru/*"://[HYPERLINK
"http://www.intellectcentre.ru/"wwwHYPERLINK
""http://www.intellectcentre.ru/"".HYPERLINK
"http://www.intellectcentre.ru/""intellectcentreHYPERL INK
""http://www.intellectcentre.ru/"".HYPERLINK ""http://www.intellectcentre.ru/*'ru— caiir
n3gatrejabCrBsa «HHTeJ’IJIeRT-HeHTp», ra€e MOKHO HANUTH y‘leﬁHO-TpeHHPOBO‘lHLIe
MaTepPHAaJIbl, IEMOHCTPALIMOHHbIE BEPCUH, 0AHK TPEHHPOBOYHBIX 32/IaHUI ¢ OTBETAMHU,
METOAUIECCKHUE PEKOMCHAAIIUMN H OﬁpaSHLI peme}mﬁ

httpHYPERLINK ""http://www.fipi.ru/""://[HYPERLINK
""http://www.fipi.ru/""wwwHYPERLINK "*http://www.fipi.ru/"".HYPERLINK
"http://www.fipi.ru/""fipiHYPERLINK ""http://www.fipi.ru/"'. HYPERLINK
"http://www.fipi.ru/*'ru- mopran uHGOPMALHOHHOI MOIEP:KKH MOHUTOPHHTA KA4eCcTBa
o0pa3oBaHu, 31eCh MOkHO HaiiTH DeepajbHbIH 0AHK TECTOBBIX 3aJaHMIA.

Cokpamenus, ucnoJib3yemblie B pado4eii nmporpamme:

Tun ypoka

YOHM YPOK 03HaKOMJIEHHsI C HOBBIM MaTEpHAIOM
Y31 YPOK 3aKpeIUICHUs U3YYEHHOTO

VI3V YPpOK npuMeHeHUs 3HaHUI 1 YMEHHU

YOC3 Ypoxk 0060011eHNS 1 CHCTeMaTH3allui 3HAHU N
YIIK3Y YPOK IPOBEPKU ¥ KOPPEKLIMH 3HAHUN U YMEHUI
KY KomMOnHMpoBaHHBIN ypOK

YK3 YPOoK KOppeKIHN 3HaHHUH

Buj nsyyaemoro marepuaja

M | JlnnakTryeckuili MmaTepuan
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