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TlosicHUTEJILHAS 3aIICKA

Pabouas mporpamma mo marematuke 5-9 KJIaCCOB COCTaBJI€HA Ha OCHOBAaHUM CIICAYIOIIUX
HOPMAaTUBHO-TIPaBOBBIX IOKYMEHTOB:

1. ®enepanbroro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepannny;

2. ®enepanbHOTroO rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO 001ero oopa3osa-
Hus (YTBepkaeH mnpukazoM MuHHcTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepamnu ot 17
nexadpst 2010 r. Ne 1897)

3. OcHOBHOI1 00pa30oBaTENbHON MPOrpaMMbl OCHOBHOTO obtiero oopazosanust [ BOY COIII ¢. Ho-
BOo€ ['aHbKMHO

4. IIporpamm mo maTemMaTuke Uil 5-6 KimaccoB, 1o aiareope st 7-9 KJ1accoB M 1O TEOMETPHH IS
7-9 xiaccoB obmieoOpaszoBarenbHbIX opranuzanuii (aBT. A.I'. Mep3msk, B.B.Ilononckuii, M.C.
Sxup u np.), omyOIMKOBaHHBIE M3AaTenbcTBOM «Bentana-I'pad» B 2019 roxy

5.Yuebnoro mnana I'bOY COIII c. Hooe I'anbkuno M.p. Mcaknunckuit Camapckoii 0061acTu

6. [TosoxkeHust 0 CTPYKTYpE, MOPSIAKE pa3pabOTKU M YTBEPKACHHUS padOUUX MPOTpaMM IO OTACIb-
HBIM y4eOHBIM mpenMeram, aucuuminHam, kypcam ['bOY COIL c. HoBoe ['anbkuno m.p. Hcak-
nuHckui Camapckoii obmacTu

Jannas paboyas mporpamMma aJaniTUpoOBaHHAsA, C YYETOM BO3PACTHBIX U MCUXOPU3UUECKHUX
0coOeHHOCTEH yuammxcsa 5-9 KiaccoB, BBICTPOGHA CHCTEMa YYEOHBIX 3aHATHUN, CIIPOCKTHPOBAHbBI
1eJIH, 33/1a49H, IPOAYMaHbl BO3MOXKHBIC ()OPMBI  KOHTPOJIS, CHOPMYITUPOBAHBI 0KUAEMBIC PE3YITb-
TaTbl OOy4EHHUSI.

Kypc maremarukm 5-6 xnaccoB sBnseTcst pyHAaMEHTOM JUIsl MaTeMaTHYECKOro oopa3oBa-
HUS U Pa3BUTUS UIKOJILHUKOB, TOMUHUpPYIOLIEH (QYHKIMEH IPU €r0 M3y4YE€HUHU B 3TOM BO3pACTE 5B-
JSETCSl MHTEJUIEKTYyallbHOE pa3BUTHE ywamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOILIEHUU
HOBBIX M paHEE YCBOECHHBIX 3HAHMI,00513aTEIbHBIX U JOTOJIHUTEIbHBIX TEM IS U3YUEHHUS], a TAKKe
YUUTBIBAET BO3PACTHBIE U MH/IMBUIyaJIbHbIE OCOOCHHOCTH YCBOEHUS 3HAHUI ydalluMUCS.

[IpakTrueckasi 3HaUMMOCTh HIKOJBHOTO Kypca MaTEMAaTUKH 5-6 KJIaCCOB COCTOUT B TOM, YTO
IpeIMETOM €€ U3yUeHHsI SBJISIIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE COOTHOIICHUS
peasnibHOrO MHpa. B coBpeMeHHOM 0011ecTBE MaTeMaTHUeCcKasi OJArOTOBKAa HEO0X0uMa KaKJIOMY
YeJI0BEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO BceX chepax 4deroBeueCKOH AESITEIbHOCTH.

Maremaruka SBISETCSI OJJHUM W3 ONOPHBIX IIKOJIBHBIX NMPeAMETOB. MaremaTHuecKkue 3Ha-
HUS 1 YMEHHS] He0OXOIUMBI JIUIsl U3YYEHHUs anreOpbl U reOMEeTpuH B 7-9 Kiaccax, a Takxke JJis U3y-
YEHUS] CMEKHBIX JUCIUILINH.

OnHOi U3 OCHOBHBIX 1I€JIe U3YUEHHS] MAaTEMATUKU SBJISIETCS] PA3BUTHE MBIIIJIEHUS, IPEXKIC
BCcero aOCTpakTHOTO MbIUIeHHs. C TOYKH 3pEHUS BOCIMUTAHUS TBOPUYECKOW JIMYHOCTH OCOOEHHO
BaXHO, YTOOBI B CTPYKTYPY MBIILICHUS yYaIIUXCs, KPOME aTOPUTMHUYECKUX YMEHUN U HABBIKOB,
KOTOpBbIe CPOPMYIUPOBAHBI B CTAHIAPTHBIX MpaBHIIax, (GOpMyaax U aIropuTMax ACHCTBUHN, BOIIUIHA
IBPUCTUYECKUE TIPUEMBI KaK OOIIEro, TaKk U KOHKPETHOTO XapakTepa. JTH MPHUEMBI, B YaCTHOCTH,
bOopMHUPYIOTCS TPU TOUCKE PEIICHUs 3a7a4 BBICIIMX YPOBHEH CIIOXKHOCTH. B mporecce uzydeHus
MaTEeMaTHKH Takke (pOpMHUPYIOTCS U TaKhe KaueCTBa MBIIUICHUS, KaK CUJIa U THOKOCTh, KOHCTPYK-
TUBHOCTh U KPUTHYHOCTh. J[JIs amantanuu B COBpEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE BaXKHBIM
dakTopom siBisieTcss GOPMUPOBAHUE MATEMATUYECKOTO CTHIISI MBIIIJICHHSI, BKIIIOYAIONIETO B ce0s
MHAYKIHIO U AeTYKIUI0, 00001eHNe U KOHKPETH3AIUIO, aHAJIN3 U CUHTE3, KilacCu(UKAINIO U ChC-
TeMaTH3al1io, abCTparupoBaHUEe U aHAJIOTHUIO.

OOydenne MaTeMaTHKe Na€T BO3MOXHOCTH IIKOJHHUKAM HAYYHTHCS TUIAHHPOBATH CBOIO
JIeATETbHOCTh, KPUTHYECKH OIICHHBATh €€, MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHS, OTCTauBaTh
CBOM B3TJISAIBI I YOCKICHHSI.



B mpouecce u3ydeHnss MaTEMaTUKU IIKOJIBHUKU y4aTCs M3J1araTb CBOM MBICIH SICHO U HC-
YeprbIBaIOLIe, TPUOOPETAIOT HABBIKM YETKOIO U TPAMOTHOT'O BBIIIOJIHEHUS! MaTEMAaTUYECKUX 3allu-
CeH, IPU ITOM HCIIOIb30BAHME MATEMATHUYECKOr'O s3bIKAa IIO3BOJISAET Pa3BUBATH y YyYalllUMXcs rpa-
MOTHYIO YCTHYIO U IUCBMEHHYIO PEUb.

3HAKOMCTBO C MCTOpPHEH Pa3BUTHA MAaTEeMaTHKU KaK HayKd (POPMHPYET y YHaIlIUXCs Mpe-
CTaBJICHHE O MAaTEMAaTUKE KaK YaCTH OOIIEUEIOBEYECKON KYIbTYPHI.

3HauuTENbHOE BHUMAHHUE B H3JIOXKEHUU TEOPETHYECKOTO MaTepualia Kypca yAemseTcsl ero
MOTHUBAIMH, PACKPBITHIO CYyTH OCHOBHBIX MOHATHH, HJEH, MeTo10B. O0y4yeHne mocTpoeHo Ha Oasze
TEOPUHU Pa3BHUBAIOIIETO OOYYEHUS, YTO JOCTUTAETCS OCOOCHHOCTSIMH H3JI0KEHHUS TEOPETHUYECKOIO
Marepuaia U yrnpaxHEHUsSMH Ha CpaBHEHUE, aHAJIU3, BBIJCJIICHUE IJIaBHOTO, YCTAHOBJICHHUE CBSI3EH,
KJaccugukanuio, 006001menue u cucreMarusanuo. Ocobo aKLEHTUPYIOTCS Cojep)KaTeIbHOe pac-
KPBITUC MATCMATUYICCKUX HOHSITPIﬁ, TOJIKOBAHUC CYIIHOCTU MATCMATHYCCKUX MCTOHOB H O6HaCTI/I
UX MPUMEHEHUS, IEMOHCTPAIUsl BOBMOKHOCTEH MPUMEHEHUSI TECOPETUUECKUX 3HAHUHN Ui pelICHUs
3a/1a4 NPUKIAJHOTO XapaKTepa, HallpuMepP PELICHU TEKCTOBBIX 3a]1a4, JCHEXHBIX U MPOLICHTHBIX
pacuéToB , yMEHHE MOJB30BATHCS KOJIMYECTBEHHON HH(OpMAIIMEH, TPEICTAaBICHHON B Pa3IMYHbIX
dopmax, ymeHnue untath rpaduku. Oco3HaHue 00IIEro, CyIMEeCTBEHHOTO SIBISICTCS OCHOBHOW 0a30it
JUTSL pelIeHUs yIpaXKHeHUH. BaxkHO MPUBOIUTH AETadbHBIC MOSCHEHUS K PEUICHUIO THUIOBBIX YII-
paH(HeHHﬁ. DTUM PACKPBIBACTCA CYThb METOJA, MOAXO0Ad, NPCAIaracTtcia aJroputMm U 3BPUCTHYC-
CKasl CX€Ma PELICHUS YIIPAKHEHUN ONPEAEIEHHOIO TUIA.

Kypc anredpsi 7-9 knaccoB siBnsieTcsi 6a30BbIM AJII MATEMAaTUYECKOTO 00pa30BaHus U pas3-
BUTHS IIKOJHHUKOB. ANreOpandecKue 3HAHMUS U YMEHUS HEOOX OJMMBI [Tl U3YUCHHSI TCOMETPHH B
7-9 xnaccax, anreOpsl U Hayan MareMatudeckoro ananusa B 10-11 kiaccax, a Takxke Ui U3y4eHHs
CMEKHBIX JTUCITUTUIHH.

[IpakTudeckasi 3HAUUMOCTh IIKOJIBHOTO Kypca anredpsl 7-9 KIAcCOB COCTOUT B TOM, UTO
NPeMETOM €€ M3YYEHUs SBISIOTCS KOJUYECTBEHHBIE OTHOIIEHHS W TPOILECCHl PEallbHOTO MUDA,
OTHMCAaHHbIE MATEMATHYECKUMHU MOJIEISIMHA. B cOBpeMEeHHOM 00I11ecTBE MaTeMaTudeckasi MoAroTOB-
Ka Heo0X0/IMMa KakJJOMy YEIIOBEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO BeeX cepax uenoBeye-
CKOM JIeSITENBbHOCTH.

OnHOM M3 OCHOBHBIX IIeNiel M3ydeHHs ainreOphl sIBISETCS Pa3BUTHE MBIIUICHUS, TPEXIE
Bcero opmupoBaHue abCTPaKTHOTO MBIIUICHUA. B mporecce usyueHus: anredpsl GopMupyercs
JIOTHYECKOE U ATOPUTMUYECKOE MBIIIICHHE, a TAK)KE TaKUEe Ka4eCTBa MBIIIJICHHS, KaK CHJIa M THO-
KOCTh, KOHCTPYKTUBHOCTh W KPUTUYHOCTH. {7 amanTanuu B COBpeMEHHOM HWH(GOPMAIMOHHOM
oOmiecTBe BaXHBIM (DakTOpoM sBiIsieTcss (pOpMHUpPOBAaHUE MATEMATHUYECKOTO CTHJIS MBIIUICHUS,
BKJIIOYAtolee B ce0sl MHIYKIMIO M AEOYKIHI0, 0000IeHNe U KOHKPETH3alllIo, aHAJIN3 U CHHTES3,
KJIacCU(PUKAIIMIO ¥ CHCTEMaTH3alluI0, a0CTparupoOBaHKUe U aHAJIOTHIO.

OOyuenne anreOpe Aa€T BO3ZMOXKHOCTH IIKOJbHUKAM HAYYUTHCS IUIAHUPOBATH CBOKO Jiesl-
TEIBHOCTh, KPUTHUECKN OIICHUBATh €€, IPHHUMATh CaMOCTOSTEIIbHBIC PEIICHHS, OTCTAaNBaTh CBOU
B3TJISABI M YOSIKICHUSI.

B mporiecce nzydeHust anreOpsl IIKOJBHUKH Y9aTCsl U3J1araTh CBOM MBICIH SICHO U HICUEPIThI-
Balollle, MPUOOPETAIOT HABBIKH YETKOTO M TPAMOTHOTO BBIMTOJIHEHUSI MAaTEMAaTHUECKUX 3aIlucel, pu
ATOM HUCTIOJIF30BaHUE MAaTEMATHUECKOTO SI3bIKA ITO3BOJISIET PA3BUBATH Y YUAIIUXCSI TPAMOTHYIO YCT-
HYIO U IUCbMEHHYIO peYb.

3HAKOMCTBO C UCTOpHEH pa3BUTHS anreOpbl Kak HAyKH (GOPMHUPYET y YUAIIUXCs MPECTaB-
JeHue 06 anredpe Kak 4acTu OOIIeYeI0BEYECKOM KYIbTYPBHI.

3HAUNTENbHOE BHUMAHHUE B H3JI0)KEHUHM TEOPETHUYECKOTO MaTepuaja Kypca YAEISeTCsl €ro
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHSATHH, uaei, MetooB. O0yueHne nocTpoeHo Ha Oaze
TEOPHH PA3BUBAIOLIETO OOYYEHUs, YTO JOCTUTAECTCS OCOOCHHOCTSAMHU U3JI0KEHUS TEOPETUYECKOTO
MaTepuaia U YIpakKHEHUSIMU Ha CpaBHEHHE, aHaJIu3, BbIIEJICHHE TJIABHOTO, YCTAHOBJICHHUE CBA3EH,
KIaccudukanuio, ododmenne u cucremaru3anuio. Ocobo aKIEHTUPYIOTCS COAepkKATeIbHOE pac-
KpBITHE MAaTEMaTUYECKUX MOHSATHI, TOJKOBAaHHE CYIIHOCTH MaTeMaTHUYECKHX METOJIOB U 00JIacTU
UX MPUMEHEHMS, IEMOHCTPALUS BO3MOXKHOCTEN IPUMEHEHHSI TEOPETUUECKUX 3HAHUM IS pEeLICHUS
pa3HOO0Opa3HBIX 3a]1a4 MPUKIIATHOTO XapaKTepa, HalpuMep pelIeHus] TeKCTOBBIX 3ajay, IeHEKHbBIX
U TIPOLIGHTHBIX pacuéToB, yMEHHUE MOJIb30BATHCSA KOJIMYECTBEHHON MH(POPMaLUEH, pecTaBIeHHON
B pa3inuvHOU (hopme, ymeHue yutarh rpaduku. Oco3HaHHE 00IIEro, CYIMIECTBEHHOTO SIBJSETCS OC-



HOBHOM 06a300 Ui pelieHus ynpaxkHeHui. BakHO MpUBOAMTH JeTalbHBIC MOSICHEHUS K PELICHUIO
TUIOBBIX YIPAKHEHUN. DTUM PacKpbIBAETCSA CYyTh METOJA, MOAXO0AA, MIPEIIaraeTcsl alrOpuTM MU
IBPUCTHYECKAS CXEMA PEILICHUS YIIPA)KHEHUH ONPEACIEHHOTO THIIA.

[IpakTHyeckass 3HAYUMOCTD IIKOJIBHOTO Kypca reoMeTpHM /-9 KI1accOB COCTOHUT B TOM, YTO
npeaMeToM € M3ydeHUs SBISIOTCS MPOCTPAHCTBEHHBIC (DOPMBI U KOJIHMYECTBEHHBIC OTHOIICHUS
pealibHOTO MHpa. B coBpeMeHHOM 00IIeCTBE MaTeMaTHdecKas MOJroTOBKa HEOOX0uMa KaxJaoMy
YeIIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX chepax YeoBEUECKOM e TEIILHOCTH.

I'eoMeTpus ABIAETCS OJHUM M3 ONMOPHBIX IIKOJIBHBIX MPEAMETOB. ['cOMeTprUecKre 3HAHUS
U YMCHHSI HEOOXOIMMBI JUIsl U3YUCHHUS JPYTUX IIKOJIBHBIX AUCHMILINH (Pusuka, reorpadus, Xu-
Musi, nH(OpMATHKA U JIp.)

OnHOM W3 OCHOBHBIX IIEJICH M3YYCHHs] TCOMETPHH SIBJISCTCS PA3BUTHE MBIIUICHHUS, MPEXK/IC
Bcero (hopmMupoBaHue aOCTPAKTHOTO MBIIUICHUS. B mporiecce u3yueHus: reoMeTpun popMHUPYIOTCS
JIOTHYECKOE U aITOPUTMHUYCCKOE MBIIIUICHUE, a TAK)KE TaKUE Ka4eCTBa MBIIUICHUS, KaK CHJIa B TH0-
KOCTh, KOHCTPYKTHBHOCTh ¥ KPUTHYHOCTH. [l ajgantanuyd B COBPEMEHHOM HH(POPMAIMOHHOM
o0IIecTBe BaXHBIM (HDaKTOPOM SBJISCTCS (HOPMHPOBAHHE MATEMATHUYECKOI'O CTHJIS MBIIUICHUS,
BKJTIOYAIOMIETO B CeOs MHIYKIMIO U JCTYKIIMIO, 0000IICHNE U KOHKPETH3AINIO, aHATTU3 U CHUHTE3,
KJIACCHU(PUKALIMIO U CUCTEMATU3AIIMIO, a0CTParipOBaHUE M aHAJTIOTHIO.

OOydeHre reoMeTpuH JaéT BO3MOXKHOCTH INKOJBHUKAM  HAYYUTHCS TUIAHUPOBATH CBOIO
JICSATCIIBHOCTh, KPUTHYCCKH OIICHMBATh €€, MPUHHUMATh CAMOCTOSITCIIbHBIC PEIICHHS, OTCTaBaTh
CBOM B3IUISA/IBI U YOCKICHHUS.

B nporiecce u3ydeHus reOMETPUH IIKOJIBHUKH YYaTCsl M3J1araTb CBOM MBICIIU SICHO M HCYEP-
MBIBAOIIE, TPHOOPETAIOT HABBIKA YETKOTO BBIMOJIHCHUS MAaTEMATHYCCKHX 3alMCed, IPU dTOM HC-
MI0JIb30BAHUE MATEMAaTUYECKOTO sI3bIKA IMO3BOJISICT PAa3BHBATh Y YYalIMXCS IPAMOTHYKO YCTHYIO W
MUCHbMEHHYIO PEYb.

3HaKOMCTBO C UCTOpPHEH Pa3BUTHUSI T€OMETPUHM KaK HAyKH (GOPMUPYET Yy ydaluxcs Mpei-
CTaBJICHHE O TEOMETPHH KaK YacTH OOIICUEITIOBEYECKOMN KYIbTYPHI.

3HauMTENbHOE BHUMAHUE B U3JIOKEHUU TEOPETHUECKOTO MaTepuana Kypca yIenseTcs ero
MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX MOHSTHUMH, UAeH, MeToa0B. OOyueHne OoCTPOEeHO Ha Oa3ze
TEOPUHU Pa3BUBAIOIIETO OOYYEHUS, YTO JOCTUTAETCA OCOOCHHOCTSIMH U3JIOKEHUSI TEOPETUYECKOTO
MaTepraia U YIpaKHEHUSIMU Ha CPAaBHCHHE, aHATIU3, BBIJICIICHUE TJIaBHOTO, YCTAHOBJICHUE CBS3EH,
KJIacCHU(UKAINIO, JOKA3aTeIbCTBO, 00001eHne u cuctemMaruzanuio. Ocobo akIEeHTHUPYIOTCS CO-
JIep)KaTeIIbHOE PACKPBITHE MATEMATHUECKUX TIOHSATHH, TOJKOBAaHUE CYIIHOCTH MaTeMaTHYCCKUX
METOJIOB M 00JIAaCTH WX MPUMEHEHUS, JeMOHCTPAIUs BOZMOKHOCTEH MPUMEHEHHSI TEOPETHUUECKUX
3HAHWH TS PEIIeHUs] pa3HOOOpa3HbIX 3a7ad MPUKIIATHOTO Xapakrepa. Oco3HaHue 00IIero, cyiie-
CTBEHHOTO SIBJISIETCSI OCHOBHOM 0a30ii JIJIs pelieHus: yIpaxHeHU. ITUM pacKpbIBaeTCsl CYyTh METO-
Jia, IPeJIaraeTcsl AITOPUTM HITU IBPUCTHYECKAS CXeMa PEIICHUs YIPaXKHEHUH ONMpeaeéHHOro TH-
mna.

O0mas xapakrepucTuka
Kypca MaTeMaTHKH 5-9 KjaccoB

ConepxaHune mMamemamuueckozo oopazoeanus ¢ 5-6 xiaccax NpencTaBICHO B BUAE Clle-
QYIOIINX COAEPKATEIbHBIX Pa3/IeioB: «ApH(PMeTHKa», «UHnca0BbIe 1 OYKBeHHbIC BbIPAKEHHS.
YpaBuenus», «I'eomerpuueckue ¢purypol. U3mMepeHne reoMeTpu4ecKuX BeJIHYHH», «DJIeMeH-
Thl CTATHCTHKH, BeposiTHOCTH. KomOmHaTOpHBIE 3agaun», «MaTeMaTuKa B HCTOPHYECKOM
Pa3BUTHM.

Conepxanue pasjena «ApupMeTHKa» CIYy>KUT 0300 Ui TalbHEHIIEro H3y4eHus yJyallu-
MUCSl MATEMATUKH M CMEXHBIX JUCLUIUINH, CIOCOOCTBYET Pa3BUTHIO BBIUMCIUTEILHON KYJIBTYPHI U
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BAThCS AITOPUTMAMHU, a TakxKe Ipruodpe-
TEHHIO IPAKTUYECKUX HaBBIKOB, HEOOXOANUMBIX B ITOBCETHEBHOM *HU3HU. Pa3BuTHE MOHATHA O UHC-
Jie CBSI3aHO C M3YyYCHHEM pallMOHAIBHBIX YHUCEN: HATypaJIbHBIX YKHCed, OOBIKHOBEHHBIX M JECATHY-
HBIX JIpOOEH, MOJOXKUTENBHBIX U OTPULIATEIIBHBIX YHCEI.

Conepxanne pazaena «UucjioBbie 1 OyKBeHHbIE BbIpaxkKeHHsl. Y PaBHEHUsD» GOPMUPYIOT
3HAHUA O MAaTE€MAaTHUYCCKOM A3bIKE. CYI_I_[CCTBGHHEUI POJib IpU 3TOM OTBOJUTCA OBJIAACHUIO (1)Op-



MaJIbHBIM amnmnapaToM OYKBEHHOTO HMCUMCieHus. M3ydeHue maTepuana crocoOCTByeT (HopMHUpOBa-
HUIO Y YYaIIUXCS MAaTEeMaTUYEeCKOro anmapara perieHus 3a1a4 ¢ IOMOIIBIO yPaBHEHHIA.

Copepxanue paznena «I'eomerpnueckune ¢purypbl. I3MepeHue reoMeTpuuecKux BesiH-
YHH» QOPMUPYET y ydalluXcs MOHATHS T€OMETPUUYECKUX (PUIyp Ha IUIOCKOCTU U B IPOCTPAHCTBE,
3aKJIaJBIBACT OCHOBBI (JOPMHUPOBAHUS T€OMETPUIECKON peun, pa3BUBaET MPOCTPAHCTBEHHOE BOOO-
pa’KeHUE U JIOTHYECKOE MBIILIJICHUE.

Copepxanue pasziena «JaeMeHTbl CTATHCTHKHU, BepossTHocTH. KomOnHaTopHbIe 3a1a-
YW» - 00s3aTeNIbHBIH KOMIIOHEHT UIKOJBHOIO 00pa3oBaHMs, YCHJIMBAIOIIMNA €ro NpUKIAJHOE U
NPaKTUYEeCKOe 3HaueHHe. DTOT Marepuan HeoOXOAUM MpEexXJe Bcero A (popMHUpOBaHUS y yda-
muxcst PyHKIMOHATIBHON TPaMOTHOCTH, YMEHHS BOCIIPUHUMATh M KPUTUYECKU aHAIU3HPOBATH WH-
(dopmanuto, MpeICTaBICHHYIO B pa3IMuHbIX (OpMax, HOHUMATh BEPOSITHOCTHBIA XapakTep MHOTUX
peaNbHBIX 3aBUCUMOCTEW, NMPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE pacd€Tsl. M3ydyeHue ocHOB
KOMOMHATOPUKH IO3BOJMT y4aleMyCsl OCYLIECTBISATh PACCMOTPEHME CllyyaeB, Iepedop BapHaH-
TOB, B TOM YHCJIE€ B IPOCTEHIINX ITPUKIIAJHBIX 3a7a4ax.

Paznen «MaTtemaTHKa B HCTOPHMYECKOM Pa3BUTHW» MpeIHA3HAYEH U1 (HOpPMHUPOBAHUS
IIPEJICTABICHUM O MaTEMAaTUKE KaK YacTH YeJIOBEYECKOW KYJbTYpbI, AJis OOIIETr0 Pa3BUTHUS LLIKOIb-
HUKOB, JIJIsl CO3/1aHUs KyJIbTYPHO-UCTOPUUECKON cpebl 00yueHusl.

Copepxanuie Kypca anzeopst B 7-9 kiiaccax MpeACTaBICHO B BUIE CICAYIOLIUX Pa3/elioB:
«Adaredpa», «UncjoBble MHOKECTBA», «DYHKUMW», «DJIeMEHTHI NPUKIATHON MATEMATHKN,
«AJredpa B HCTOPUYECKOM PAa3BUTHI.

Copepxanue paznena «Ajaredpa» GopMupyeT 3HaHUS O MAaTEeMaTHYECKOM S3bIKe, HE0OXO-
JUMBIE JIJISl PEIICHUs MaTeMaTUYeCKUX 3a/1ay, 3a7a4 U3 CMEKHBIX TUCIUILUINH, a TAaK)Ke MpaKThye-
CKUX 3ajad. M3yueHue matepuana crnocoOCTBYeT (POPMHUPOBAHHIO y YYAIIUXCS MaTEMaTHUYECKOTO
arnmnapara peleHus 3a/1a4 ¢ TOMOILbBIO YPaBHEHUM, CUCTEM YPABHEHUN U HEPABEHCTB.

MaTepI/IaJ'I JAaHHOT'O pa3Jciia MPEACTaBJICH B ACIICKTC, CHOC06CTBYIOH_ICM (bOpMHpOBaHHIO y
ydamuxcs YMCHUS MMOJIb30BATLCA aJITOpUTMaMHU. CYHIGCTBGHHaSI POJIb IpU 3TOM OTBOAUTCA pa3BU-
TUIO AJITOPUTMUYCCKOTO MBINIJICHUA — BaYKHOH COCTaBJ'IHIOH_[CI\;I HHTCJUICKTYAJIbHOT'O pa3BUTHUS YC-
JIOBCKa.

Copepxanue pasznena «UmcjoBble MHOKECTBA» HAIEJIEHO Ha MaTeMaTHYECKOE pa3BUTHE
yuammxcs, popMupoBaHUE Y HUX YMEHUS TOYHO, C)KATO U SICHO M3JaraTh MBICIU B YCTHOUM U MHUCh-
MEHHOU peun. MaTtepuan pa3ziena pa3BUBaEeT MOHATHE O YHCIIE, KOTOPOE CBSA3aHO C U3YUYECHHEM JEMi-
CTBUTCIJIBHBIX YHUCCII.

Henp conepxkanus paznena « @yHKIUUW) - TOJTYYSHUE IKOJIbHUKAMU KOHKPETHBIX 3HAHUMN
0 QYHKIIMU KaK BaKHEHUIIIEH MaTeMaTUIECKOW MOJIEIH JIJIs OMMUCAHUS U HCCIIEIOBAHUS MTPOIIECCOB H
SBIIEHUH OKpykaromero Mupa. CoOTBETCTBYIOIINI MaTepuall COCOOCTBYET Pa3BUTHIO BOOOpaxe-
HUS ¥ TBOPUYECKHUX CTIOCOOHOCTEH yJaIIuxcsi, yMEHHIO UCIIOJIb30BaTh PAa3IMYHbIE S3bIKH MaTeMaTH-
KU (CIIOBECHBIN, CAMBOJIMYECKHHT, Tpadudeckuii).

Copep:xanue pazziena «jJaeMeHThl NPUKJIAAHON MaTeMATHKW» PacKpbIBaeT MPUKIATHOE
U NPaKTUYECKOE 3HAYEHHUE MAaTEMaTHUKU B COBPEMEHHOM Mupe. Marepuan JaHHOrO pasjerna CIo-
coOcTByeT (OPMUPOBAHHMIO YMEHHMsSI MPEJCTaBIATh W AHATU3UPOBATH PA3IUYHYI0 HHGPOpPMAIUIO,
MOHMMAHHUIO BEPOSITHOCTHOTO XapaKTepa peajlbHbIX 3aBUCUMOCTEH.

Paznen «Auaredpa B MCTOPHYECKOM Pa3BUTHM» TpeAHA3HAUCH A1 HOpPMHUPOBAHUS TIpe/I-
CTaBJICHUN O MaTeMAaTHKe KaK YacTH YeJIOBEYECKOU KyIbTYpPHI, Ji OOIEro pa3BUTHUS IIKOJILHUKOB,
CO3aHUSI KYJIbTYPHO-UCTOPUUECKON CpeIbl 00YUECHHUS.

Copepxanue Kypca ceomempuu B 7-9 Kitaccax npeAcTaBiIe€HO B BUJIE CIEAYIOUINX COlepKa-
TenbHBIX pasnenoB: «['eomerpuueckue ¢urypn», «M3mepeHne reoMeTpuyecKuX BeJMYHHY,
«Koopaunatb», «BekTtopby, «I'eoMeTpHsi B HCTOPHUYECKOM Pa3BUTHH).



Conepxanne pasnena «['eomerpuueckue Gpurypb» CiIyxuT 0a30d Ui JaibHEiIero
U3y4eHMs yJalUMHCsA reoMeTpuu. M3ydeHue Martepuana crnocoOCTBYeT (HOPMUPOBAHMIO y yda-
IIMXCSl 3HAHUH O TE€OMETPUUECKON (PUrype Kak BaKHEHIeH MaTeMaTH4ecKOH MOIENH JUIsl OmHca-
HUS pealbHOro Mupa. [ 1aBHas 1eslb JaHHOTO pasjiesia - pa3BUTh y yYalMXCsl BOOOpakeHue U Jo-
THYECKOE MBINUICHUE MYTEM CHCTEMAaTHYeCKOrO M3YYEHHUS CBOMCTB TE€OMETPUYECKUX GUTyp u
IIPUMEHEHHUS 3TUX CBOMCTB IIPU PEILICHUU 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOI'O XapaKTe-
pa. CyiiecTBeHHas poJib IIpU 3TOM OTBOJUTCS Pa3BUTHIO TeoMeTprudecko MHTyunuu. CoueTaHue
HarJsIIHOCTH ¢ (POPMaIbHO-JIOTUYECKHUM M1OIXO0JI0M SBIISI€TCS HEOTHEMIIEMOI 4acThIO reoMeTpuye-
CKMX 3HaHUMH.

Conepxanue paszznena «M3mepeHne reoMeTpuYecKUX BeJIHYMH» PACIIUpPSET M yriIyoaseT
MPEJICTABICHUE YYAIIUXCsl 00 M3MEpPEHUSX JJIMH, YIJIOB U IUIOmanei ¢puryp, cnocodcTByer dhop-
MHUPOBAHMIO IPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX KaK NPHU PELICHUHM IeOMETPUYECKHX 3ajad,
TaK U B [IOBCEIHEBHOW JKU3HHU.

Conepxanue pasneno «Koopaunarsl», «BekTopbl» pacliupseT U yriyoJseT HpeacTaB-
JIEHUS y4YallUXcs O METO/E KOOPAMHAT, pa3BUBAECT YMEHUE NPUMEHAThH alreOpanyeckuil ammapar
IIPY PELIECHNU T€OMETPUYECKUX 3a/1ad, a TAKXKE 3a/1a4 CMEKHBIX JUCLIUILINH.

Paznen «I'eomeTpusi B MCTOPHMYECKOM Pa3BUTHN», COJEPKAHUE KOTOPOTO (hparMeHTap-
HO BHEJPEHO B M3JIOKEHHE HOBOI'O Marepuana Kak CBEAECHUs 00 aBTOpax M3ydyaeMbIX (PaKTOB U
TEOpEM, UCTOPUM UX OTKPBITUS, IIpeIHA3HAaYeH A (HOPMUPOBAHUS NPEICTABICHUNH O T€OMETPUU
KaK 4acTH YeJIOBEYECKOH KYNbTYpBI, AJs OOLIEro pa3BUTHUS IIKOJIBHUKOB, /Ul CO3JIaHUS KYJIbTYp-
HO-UCTOPUYECKOU Cpeibl 00yUEeHHUSI.

JIH‘!HOCTHLIG, METANpPeIMETHBIC M IPEAMETHDLIC PE3YJIbTAThI
0CBOCHHUSA COACPKAHUA KypCa MaTEMaTUKH

N3yuenne mMaTeMaTHKH 0 JJAHHOM MporpaMMe CriocoOCTBYET (POPMUPOBAHUIO Y YUAITHXCSI
JUYHOCTHBIX, MeTanpeIMeTHbIX H MPEAMETHBIX Pe3yJabTATOB OOYYCHHUsS, COOTBETCTBYIOIIUX
TpeboBanusM DeeparbHOTO rOCYAapCTBEHHOTO0 00pa30BaTEeIbHOTO CTAHIAPTa OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

Juunocmnuie pezyromamaot.

e BOCIHTaHUE POCCUNCKOMN I'Pa)KAAHCKOW MIAECHTUYHOCTH: NaTPUOTU3MA, yBaxkeHUs K OTe-
4YeCTBY, OCO3HAHUE BKJIa/1a OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKU;

® OTBETCTBEHHOE OTHOIIEHHE K YUEHHUIO, TOTOBHOCTbh U CIIOCOOHOCTH O0yYaromuxcs K ca-
MOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUYEHUIO U MO3HAHMUIO;

® 0CO3HaHHBIM BHIOOpP M MOCTPOEHUE JNajbHEHIIEeNH NHANBUIYabHON TpaeKkTopuu o0paso-
BaHUA Ha 0a3e OPUEHTUPOBKU B MUpE Mpodeccuil u mpodecCHOHATbHBIX MPEINTOUYTECHUN
C y4€TOM YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS
YBaXXUTEIBLHOTO OTHOIICHUS K TPYIY, Pa3BUTHE OIbITa y4acTHs B COLUAIBHO 3HAYMMOM
TpyAe;

® yMEHHE KOHTPOJIUPOBATh MpOIeCC M pPe3yiabTaT yueOHOM M MaTeMaTUYEeCKOM JesTeNb-
HOCTH;

® KPUTUYHOCTb MBIIUIEHUS, NHULMATUBA, HAXOJYUBOCTh, AKTUBHOCTh IIPU PEIICHUU Ma-
TEMATUYECKUX 3ajad.

Memanpeomemmnboie pe3yibmantol.

® YMEHHE CaMOCTOSITEIIFHO OMPENENSATh I CBOETO OOy4YeHHs, CTaBUTh U (HOPMYITUPO-
BaTh NIl ce0s1 HOBBIC 3a7a4u B y4u€Oe, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOCH MO3HABa-
TEIbLHOH e TEIbHOCTH,

® yYMEHHUE COOTHOCUTHb CBOM JIEUCTBUS C IJIAHUPYEMBIMU PE3YJIbTAaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JNEATEILHOCTH B MPOLIECCE JOCTHUKEHHS Pe3ybTara, ONpPeAesiTh Cro-
cOOBl NIEHCTBMII B paMKaxX NpPEJIOKEHHBIX YCIOBUH M TpeOOBaHM, KOPPEKTUPOBATH
CBOU JICUCTBUA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyallueH;

® yMEHHE ONpPEACTSATh MOHITH, CO3/1aBaTh OOOOIICHUs, YCTAHABINBATh AHAJIOTHUH, KIac-
cu(UIMPOBATh, CAMOCTOSITEIIPHO BHIOMpATh OCHOBAHHS W KPUTEPHUH I KiIaccu(puKa-
Ly,



® YMEHHE YCTAHABJIMBATh IIPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXK-
JIEHUE, YMO3aKIOUeHHE (MHIYKTUBHOE, NE€AYKTUBHOE U 110 QHAJIOIMM) U JIENaTh BBIBO-
AbI;

® yMEHHE WUIIOCTPUPOBATh W3YUYEHHBIC MOHATHUSA U CBOMCTBA (Uryp, OIMPOBEpPraTh HEBEP-
HBIE YTBEPXKACHHUS,

® Dpa3BUTHE  KOMIIETEHTHOCTM B  00JacTW  MCIOJIB30BaHUS  HMH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

® [IEpBOHAYAJIbHBIE MPEJCTABIEHHUS 00 MAEAX U O METOJaX MAaTeMaTHKH Kak 00 yHHMBeEp-
CaJIBHOM SI3bIKE HAYKH U TEXHHUKH, O CPEACTBE MOACINPOBAHNUS SIBJICHUHN U ITPOLIECCOB;

e yMEHHE BUIETh MAaTEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalllu B IPYTHUX
JUCLUIIINHAX, B OKPYKAIOLIEH )KU3HH;

® yMEHHE HaXOJIUTh B Pa3IMYHBIX MCTOUYHHKAX MH(OPMAINIO, HEOOXOIUMYIO Ul pelie-
HUS MaTeMaTHUYECKUX 3a/1a4, U MPEICTaBIATh €€ B OHATHOW (opMe, IpUHUMATh pelle-
HUE B YCJIOBUAX HETIOJHOW WIIM U30BITOYHOM, TOYHOH MITH BEpOATHOCTHOW MH(OPMALINY;

® yMEHHE NNOHMMAaTh M HUCIOJb30BaTh MaTEMaTHUECKUE CPEACTBA HAIIIHOCTH (rpaduky,
TaOJIULIBI, CXEMBI U JIp.) Ul WILIFOCTPALUY, HHTEPIIPETAllUH, apryMEHTalllY;

e yMEHHE BBIABUTaTh TUIIOTE3bI IPU PEIICHUU 334, TOHUMATh HEOOXOAMMOCTh UX TPO-
BEPKU;

® [IOHMMAaHME CYIIHOCTH aJITOPUTMUYECKUX IPEANHCAHUN U YMEHHUE IEHCTBOBATh B COOT-
BETCTBHUHU C MPEJIOKEHHBIM AJITOPUTMOM;

® yMEHHE UCIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS B IPAKTUYECKOH 1€ TEIbHOCTH.

Ilpeomemmnwie pesyromamol:

® OCO3HAHHWE 3HAYCHUS MAaTEMATHUKH JIJIS1 TIOBCETHEBHOM KU3HU YETIOBEKA;

® [IPE/ICTABJICHHE O MAaTEMaTUYECKON HayKe Kak cepe MaTeMaTHIECKON AeTEHbHOCTH, 00
sTamnax e€ pa3BuUTHUs, 0 €€ 3HAUMMOCTHU ISl pa3BUTHS IUBUIIU3AIUY;

® pa3BUTHE YMEHHI paboTaTh C MAaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BIEKATh He-
00X0IUMYI0 HH(OPMAIIHIO), TOUHO U TPAMOTHO BhIpa)KaTh CBOU MBICIH B YCTHOU U THCh-
MEHHOU peu, MPUMEHSIS MAaTEMAaTHUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCTIOJIb30BaTh
pa3IUYHbIE SI3BIKH MAaTEeMAaTUKH (CIOBECHBINH, CAMBOJIMYECKUH, TpadUUeCKHii), TPOBOAUTH
KJIacCU(PUKALMH, TOTUYECKHE 0OOCHOBAHMS,

® BJIAJICHUC 0a30BBIM OHATHHHBIM arnrapaToM 1Mo OCHOBHBIM pas3JiejiaM COACPIKAHUA,

® JIPAKTUYCCKH 3HAYUMBIC MATCMATUUICCKHUEC YMCHUA U HABBIKH, UX IPUMCHCHUC K PCIICHUIO
MAaTEMAaTUYCCKHUX U HEMATCMATHUYCCKUX 3aaad, IMPCAIIoJIararommue yMCHHUA:

"  BBIIOJHATH BBIYUCIICHUA C HATYpaJIbHBIMU YHCIIaAMHU, OOBLIKHOBEHHBIMH U JACCATUYHBIMHA
}1p06$[MI/I, IMOJIOKUTECIBHBIMHA 1 OTPHULATCIIbHBIMA YU CIIAMHU,

" pemarh YpaBHCHH, HCPABCHCTBA, CHCTCMBI ypaBHeHI/Iﬁ " HCPABCHCTB,

"  pemIaTh TEKCTOBBIE 33/1a4H apU(PMETHUECKUM CIIOCOOOM, C TOMOIIBIO COCTaBJICHUS U
pellIeHUs] ypaBHEHUM, CHCTEM yPAaBHEHUI U HEPABEHCTB,

"  JCIOJIB30BaTh MAaTEMATUUYECKUH S3BIK Ul OMMCAHUS [TPEIMETOB OKPY’KAIOIIEro MUpa U
CO3/1aHHSI COOTBETCTBYIOIIMX MAaTEMATUUECKUX MOJEIIEH;

*  u300paxaTh GUTYPHI HA TUNIOCKOCTH;

"  U3MEpATH JAJIUHBI OTPE3KOB, BEIMUMHBI YTJIOB, BHIYUCIATH TUIOMIAU U 00BbEMBI PUTYD;

"  pacro3HaBaTh U U300pakaThb paBHbIE, CAMMETPUYHbBIE U MOJ00HBIE QUTYPHI;

"  BBINOJHATH MOCTPOCHHS T€OMETPHUECKUX (DPUTYP C TIOMOLIBIO IUPKYJIS U THHEHKH;

"  [POBOJUTH NPAKTHUYECCKHE PACUCTHI. BBIYMCICHUA C IPOLICHTAMHU, BBIYUCICHHUA C YUCIIO-
BbIMH IOCJICAOBATCIbHOCTAMU, BBIYHUCIICHUA CTATUCTUICCKUX XAPAKTCPUCTUK, BBIIIOJI-
HCHHC l'IpI/I6J'II/I}KeHHI>IX BBI‘II/ICJ'ICHI/II\/'I, BBITIOJTHEHHEC HGO6XOI[I/IMI>IX HSMepeHHfI;



"  HCHOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JJISl 3alIMCH OOIINX yTBEPKJIEHUH, POPMYJI, BBI-
paXE€HH, ypaBHEHUN;

® CTpPOHUTH Ha KOOpﬂHHaTHOﬁ INIOCKOCTH TOYKH I10 3alaHHBIM KOOpAHUHATaM, OIIPCACIATh
KOOPAHHATHI TOYEK,

"  BBINOJHATH TOKACCTBEHHBIE MPEOOPA30BaHNS PALIMOHAIBHBIX BBIPAKEHUH;
"  BBINOJIHATH ONEPAIIMH HAJl MHOXECTBAMU;
" pccaenoBarh GYHKIUU U CTPOUTH UX TpaduKy;

"  YPTaTh U MCIIOJIb30BaTh HH(POPMALIMIO, IPEACTABICHHYIO HA YepTeXkax, CXeMax, B BUJIE
TaOJIHIIBI, TUArpaMMBI (CTOJIOUATON MM KPYTOBOii), B rpad)nieckoM BHIE;

"  pemarth HpOCTGfIH.IPIC KOM6I/IHaTOpHBIe 3aJa4du.

Mecto Kypca MAaTEMaTHUKHU B y‘leﬁHOM IJIaHe

basucHsiii yaeOHbIH (00pa3oBaTebHBIN) MJIaH HA U3yUYEeHHE MaTeMaTHKH B 5-9 kiaccax oc-
HOBHOM IIKOJIBI OTBOJAUT 5 Yy4eOHBIX YacOB B HEEIO B TEUEHHE KaXJIO0ro rojga odoydeHus (Ski. —
34 men., 6ki. — 34 wen., 7 k. — 34 ven., 8 k. — 34 "Hen., 9 ki, — 33 Hen.), Bcero 845 vacos.

I[InanupyemMble pe3yJbTaThl 00yUeHHs MaTeMaTHKe B 5-6 Kiaccax
APUOMETUKA.
I1o oxoHYaHMHU M3YYEHHUS KypPCa YYALMUCHA HAYYUTCH:

- IOHUMAaThb OCO6GHHOCTI/I HeCfITH‘IHOﬁ CHUCTEMBbI CUHUCIICHUA,

- UCTIOJIB30BATh TIOHATHSI, CBI3aHHBIC C JICTUMOCTBIO HATYPAIbHBIX YHCEIT;

- BBIpa)XaTh YUCJIa B 3KBUBAJICHTHBIX (popMax, BbIOMpasi Hanbosee NoaXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYAIIHH;

- CpaBHUBATh U YIOPSA0YUBATh PALIMOHAIBHBIE YHUCIIA,

- BBITIOJIHSITH BBIYMCIICHUS C PAIlMOHAIBHBIMUA YHCIIAMH, COYETasi YCTHBIC M IMMHChMEHHBIC TPUEMBI
BI)I'-II/ICJ'IGHI/II\/'I, IMPUMCHATDH KaJIbKYJIATOP,

- MCTIOJIb30BaTh MOHATHUS U YMCHHS, CBSI3aHHBIC C MTPONOPIIMOHAILHOCTHIO BEJIUYMH, TPOIICHTAMH,
B X0€ pCHICHUA MATEMAaTUYCCKUX 3a74a4 1 3aJla4 U3 CMCXKHBIX HNPCAMETOB, BBIMIOJIHATE HCCIIOKHBIC
NPaKTUYECKUE PACUETHI;

- aHAIM3UPOBATh rpadUKH 3aBUCUMOCTEH MEXIy BeMYMHAMU (PAcCTOSIHHUE, BpeMs, TeMIlepaTypa
U T.IL.).

Yyammiicst MOJy4YUT BO3MOKHOCTh:

- IO3HAKOMUTHCA C MMO3ULIMOHHBIMU CUCTEMAMU CUUCIIEHUS] C OCHOBAHUSIMU, OTIIMYHBIMU OT 10;

- YIJIyOUTh ¥ pa3BUTh MPEACTABICHHS O HATYPATbHBIX YUCIIAX U CBOMCTBAX JIETUMOCTH;

- HAYYUTHCS HUCIIOJIB30BATh MPUEMBI, PAIMOHATU3UPYIOLINE BHIYHCICHUS, IPHOOPECTH HABBIK KOH-
TPOJIMPOBATH BBHIYHMCIICHUS, BHIOUPAs TIOIXOSIINAN SISl CUTYaIllUH CTI0CO0.

YMCJIOBBLIE U BYKBEHHBIE BBIPAXKEHNM . YPABHEHI .

IIo oxOHYAHMHU M3YYEHHUS KypPCa YYALMUCA HAYYUTCH:

- BBITIOJIHATH ONEPANNH C YUCIOBBIMU BBIPAKECHUSIMU;

- BBINIOJHATH NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUHN (pacKpbhITHE CKOOOK, MPUBEICHUE I0/100-
HBIX CJIaracMbIX);

- pemarthb JUHEHHbIC YPaBHEHUS, peIllaTh TEKCTOBBIC 3a/1a4l alIre0pandecKiuM METOOM.



Yyammiics moJy4YuT BO3MOKHOCTh:
- Pa3BUTh MPEJICTABICHHUS O OYKBEHHBIX BBIPAKEHUSAX U X MTPEOoOpPa30BaHMSIX;
- OBJIAJIETh CIELUAIBHBIMU NIPUEMAMU PELICHUS YPABHEHUM, IPUMEHATH allaparT ypaBHEHUMN IJIs
pelIeHUs KaK TEKCTOBBIX, TAK Y MPAKTUYECKUX 3a]a4.

I'EOMETPUYECKUE ®UT'YPbLI. UBMEPEHUE 'EOMETPUYECKMX BEJIMYMH.

IIo okOHYAHNH U3YyUYEeHUS KYpPCa YYalIUiicsl HAYUYUTCS:

- pacro3HaBaTh Ha YepTekaxX, pUCYHKAX, MOJCIIAX U B OKPY>KAIOIIEM MUPE TJIOCKUE U MPOCTPAHCT-
BEHHbIE FreOMeTpUUecKre (GUTYphl U UX IEMEHTHI;

- CTPOUTH YIJIBI, OIIPEAEIATE UX IPaLyCHYIO MEPY;

- pacrno3HaBaTh M M300pakaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOIO Mapalljiesienunesa, NpaBuiIbHON
MMUupaMuJabl, HWJIMHAPA U KOHYCA,

- ONpEeNeNATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JTUHEHHBIE pa3Mepbl caMoi (Urypsl u
Hao000poT;

- BBIYHCTISATH 00BEM NMPSMOYTOJIBHOTO MapauieNienumneaa u Kyoa.

Yuyammiics MOJY4UT BO3MOKHOCTb:
- HAYYUTHCS BBIUUCIATH OOBEM IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTABICHHBIX H3
IPSIMOYTOJIBHBIX NapaljIeICIUIIEI0B;
- YII1yOUTh ¥ pa3BUTh MIPEICTABICHUSI O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;
- Hay4UTbCS IPUMEHATD IOHATHE Pa3BEPTKU JJIS BBIIIOIHEHUS IPAKTUYECKUX PACUETOB.

OJIEMEHTBI CTATUCTHUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3ATAYU.

ITo oxkOHYAHUM M3YyYeHHUs Kypca yYyaumiics Hay4YuTCs:
-HMCII0JIb30BaTh MPOCTEHIIINE CIIOCOOBI MTPEICTABICHHS U aHAIN3a CTATUCTUYECKHUX JaHHBIX;
- pemaTtb KOMOMHATOPHBIE 33]]a4l Ha HAX0XKJICHHE KOJINYEeCTBA OObEKTOB WIIM KOMOWHAIIMH.

Yuyamuiics MoJy4uT BO3MOKHOCTD:

- IproOpecTy NepBOHAYAIIbHBIN ONBIT OpraHu3aly cOopa JaHHBIX IPU MIPOBEIEHUH OIpoca oO1e-
CTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIM3, IPEICTABIATH PE3yIbTaThl OIPOCa B BUIE TaOIMIIbI,
JuarpamMMel;

- HAyYUThCS HEKOTOPBIM CIELUAIBbHBIM MTpUEMaM pelieHUs] KOMOMHATOPHBIX 3a]1ad.

IInanupyemble pe3yJbTaThl 00yueHHus ajaredpe B 7-9 kiaccax

AJITEBPAMYECKUE BBIPAKEHU A

BbinyCKHUK Hay4uTCH:

® OIEpHPOBAThH MOHATUIMHU (TOXKIECTBO», TOKJIECTBEHHBIE TPE0Opa30BaHUAY», peIlIaTh 3aja-
4H, cofiepKalire OyKBeHHBIE JaHHBIE, paboTaTh ¢ GOpMysIaMu;

® OIEpUPOBATH MOHATHUEM «KBAJIPaTHBIN KOPEHB), IPUMEHSATH €TI0 B BBIYMCIICHUSX;

® BBINOJIHATH MPEOOPa30BaHUs BBIPAKEHUH, COAEPKAIINUX CTETIEHU C LENbIMHU MOKa3aTelsIMu
U KBaJIpaTHbIE KOPHHU;

® BBINOJHATH TOXJECTBEHHBIE MPEOOPa30BaHUS PALMOHAILHBIX BBIPAXXEHUM Ha OCHOBE Mpa-
BUJI IEUCTBUHN HaJl MHOTOUJICHAMH U alnredpandeckKuMu Apo0sMu;

¢  BLIIIOJHATH Pa3IOKCHUC MHOT'OYJICHOB HAa MHOXXUTCIINU.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:



®  BBHINOJHUATH MHOTOLIATOBBIE TIPE0OPa30BaHMUs PALMOHATIBHBIX BBIPAKCHUN, TPUMEHSS [IUPO-
KWl BEIOODP CITOCOOOB M MPUEMOB;

¢ MPUMCHATH TOXIACCTBCHHLIC HpeOGpaBOBaHI/ISI AJid pCIICHUS 3aaa4 U3 PA3JIMUHBIX pa3aciioB
Kypca.

YPABHEHUA
BbInyCKHUK HAY4YUTCSH:

e pelarb OCHOBHBIE BUJbl PALIMOHAIBHBIX YPABHEHUN C OJHOW IIEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;

e [IOHMMAaThb YPAaBHEHHME KAK BAKHEUIIYI0 MAaT€MAaTUYECKYI0 MOJEIb JJI1 ONHUCAHUS U U3yde-
HUS Pa3HOOOPA3HBIX PEAITbHBIX CUTYallUi, PelIaTh TEKCTOBBIC 3a/1a4l alreOpanyecKum Me-
TOZOM;

® [PUMEHATH rpaduyecKue MpenCTaBICHHs ISl UCCIEOBAHNS yPaBHEHUH, UCCIICIOBAaHUS U
peleHusl CUCTEM YPAaBHEHUH C ABYMsI [IEPEMEHHBIMH.

BLIHyCKHHK MOJIYYUMT BO3MOZKHOCTD:

® OBJIAJIETh CIELUAIBHBIMUA NPUEMAMHU PEIIECHUs YPABHEHUM M CUCTEM YPABHEHUM; YBEPEHHO
OPUMEHATh annapar ypaBHEHUH Ul pelIeHUs pa3sHOOOpasHbIX 3a7ad W3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, IPAKTUKU;

® [IpPUMEHATH TpapuyuecKue MPEICTABICHUS JJIsl UCCIENOBAaHUS YpPaBHEHUH, CHCTEM ypaBHe-
HUH, cofepx)amux OyKBeHHbIe K03 (PUIIHEHTEI.

HEPABEHCTBA
BbINyCKHUK HAYYUTCS:

® [IOHMMaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C OTHOIIIEHHEM HEPaBEHCTBA, CBOMCT-
Ba YHCIIOBBIX HEPABEHCTB;

® peliaTh JUHEHHBIE HEPABEHCTBA C OJJHOM MEPEMEHHON M MX CHUCTEMBI, pelIaTh KBaIpaTHbIC
HEPaBECTBA C ONMOPOM Ha rpapuuecKue MpeICcTaBICHMS;

e PUMEHSTH ammapaT HEPaABEHCTB JAJIS PEUICHH 3a/1a4 U3 Pa3IMYHbIX Pa3esoB Kypca.

BbINyCKHUK MOJIYYUT BO3MOMKHOCTD:

® OCBOMTH pa3HOOOpa3Hble MPUEMBI 10Ka3aTEeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH aria-
paT HEepaBeHCTB I PELIEHUs] pa3HOOOpa3HBIX MaTeMaTHUYECKHUX 3ajad, 3a/1a4 U3 CMEXHBIX
IIPEAMETOB U NPAKTUKH;

® MpUMEHATH IpaduyecKue MpeacTaBiIeHMs A UCCIIeI0BaHUsl HEPaBEHCTB, CoJIepKalux Oy-
KBEHHbIE KOY(PPUIEHTHI.

UMCJIOBBIE MHOXECTBA
BbInyCKHUK HAYy4YUTCH:

® [IOHUMAaTb TCPMUHOJOTHUIO U CHUMBOJIMKY, CBA3AHHBIC C IIOHATHEM MHOXKCCTBA, BBIIIOJIHATH
orncpanr Haa MHOXKECTBAMU;

® HCIOJIb30BaTh HAYAJIBHBIC IMTPCACTABICHUA O MHOXKCECTBC HeﬁCTBHTeHBHBIX YHUCCII.

BbINyCKHUK NOJIYYUT BO3MOMKHOCTD:



pa3BUBATh MPEICTABICHHE O MHOKECTBAX;
pa3BUBaTh MPEJCTABICHUE O YUCIE U YUCIIOBBIX CHCTEMaxX OT HATYpPaJbHBIX 10 JACHCTBHU-
TEJIbHBIX YUCEIT; O POJIA BBIYUCICHHI B IPAKTHKE;

pa3BUTh U yIIIyOUTh 3HAHMS O JCCATUYHOM 3aIKCH IEHCTBUTEIBHBIX YKce (IEPUOIUICCKUE
Y HETICPUOINICCKUE IPOOH ).

OYHKINN

BbInyCKHUK HAY4YUTCSH:

MOHMMATh W MCIIOJIb30BaTh (PYHKIIMOHAIBHBIC MOHATHS, SI3bIK  (TEPMHUHBI, CAMBOJINYCCKUE
0003HaueHUs ),

CTPOUTH I'paUKH dJIEMEHTAPHBIX (YHKIUH, UCCIIC0BATh CBOMCTBA YMCIIOBBIX ()YHKIHI Ha
OCHOBE U3Y4YCHUS MTOBEICHUS UX TPAPHUKOB;

NOHUMATh (QYHKIIUIO KaK BOKHEHIIYI0 MATEMaTHUYECKYO MOJIENb JIJIsl OIIMCAHUS MPOIECCOB
U SIBJICHUI OKPYXKAIOIIEr0 MHUPA, MPUMEHATh (PYHKIIMOHAIBHBINA S3bIK JJIsi ONUCAHUS U HC-
CJICZIOBAaHUS 3aBUCHMOCTEH MEKAY PU3NUCCKUMHU BEITUYNHAMM,

MOHMMATh M HCIOJIb30BaTh S3BIK IMOCIICIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 000-
3HAYCHHS);

MPUMEHSTh (DOPMYJIBI, CBS3aHHBIC C APUPMETHUECKON U TeOMETPUICCKON MPOTPECCUSIMU,
U anmapar, chOPMHUPOBAHHBIN MPU U3YYCHUU JPYTUX PA3ICiIOB Kypca, K PEIICHHIO 3a/1a4,
B TOM YHCJIC C KOHTEKCTOM U3 PeaibHOM JKU3HH.

BbINYCKHUK MOJYYHUT BO3MOKHOCTb:

POBOJUTH UCCIIEIOBaHUS, CBA3aHHbIE C U3yUE€HHEM CBOWCTB (DYHKIMII, B TOM YHCIE C UC-
MOJIb30BaHWEM KOMIIBIOTEpPA; Ha OCHOBE I'PaUKOB M3YYCHHBIX (PYHKIIUN CTPOUTH Oojee
CIIOXKHBIE TpapuKu (KyCOYHO-3aJaHHBIE, C BBIKOJIOTHIMH TOUKAMH U T.II. );

UCIOJIb30BaTh (YHKIMOHAJIBHBIC MPEICTABICHUSI M CBOMCTBAa (DYHKIMM JAJIS pEIICHUs Ma-
TEMaTHUYECKHX 3aJa4 U3 Pa3INdHbIX Pa3AeiioB Kypca;

peuaTb KOMOMHUPOBAHHBIE 3a/1a4l C IPUMEHEHHEM (OPMYJI N-TO WieHa U CYMMBI IIEPBBIX
N WIeHOB apu(pMETHYECKONH U T€OMETPUUYECKON MPOrpeccHii, MPUMEHSs NP 3TOM ammapar
YPaBHEHUI U HEPABEHCTB;

NOHUMAaTh apU(PMETHUECKYIO U T€OMETPHUUECKYIO MPOTPECCHH Kak (PYHKIIMH HAaTypabHOIO
apryMeHTa; CBS3bIBaTh apU(PMETUUECKYIO MPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETpUYe-
CKYIO - C DKCIIOHEHLIMAJIbHBIM POCTOM.

JIEMEHTHI [TPUKJIA JTHOM MATEMATHUKHA

BbinyCKHUK Hay4YuTCH:

HCIIOJIb30BaTh B XOJ/I€ PEUICHUS 3a/1ay AJIIEMEHTAapHbIE MIPEICTABICHUS, CBSI3aHHbIE C MPHU-
ONMMKEHHBIMU 3HAYCHHUSIMHA BEITUYHH;

MCIIONIb30BaTh MPOCTEHIIINE CIIOCOOBI MPEACTABICHUS M aHaN3a CTATUCTUYECKUX JaHHbIX;
HAXOJHUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4alfHOTO COOBITHS;

pemaTb KOMOMHATOPHBIE 3a/1a4l Ha HaXO0XKJIEHHE YuciIa 00BEKTOB MM KOMOWHAIIUH.

BbINyCKHUK NOJIYYUT BO3MOMKHOCTD:

MOHSTh, YTO YHCIOBBIE JaHHBIC, KOTOPbIE MCHOJIB3YIOTCS AJISl XapaKTEPUCTHKH OOBEKTOB
OKPY’KAIOIIEero MUpa, SBJISAIOTCS MPEUMYIIECTBEHHO MPUOIMHKEHHBIMH, YTO MO 3allUCU TIPHU-



O KEHHBIX 3HAYCHUM, copepKaIuXCsl B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYIUTh O
MOTPEIIHOCTU MPUOIKEHNUS;

® T[IOHSATh, YTO MOTPEIIHOCTh PE3yJibTaTa BBIYMCIEHUN JOKHA OBITH COM3MEpPUMa C MOTpell-
HOCTBIO UCXOJIHBIX JIaHHBIX;

e 1puoOpecTy MepBOHAYAIBHBIN ONMBIT OpraHU3alK cOopa TaHHBIX MPHU MMPOBEACHUHU OIPOCa
OOLIECTBEHHOT'O MHEHUS, OCYLIECTBIIATh UX aHANU3, MPEJCTaBISTh PE3yJIbTaThl ONpoca B
BU/JIE TaOJIHIIbI, TUATPAMMBI;

e puOOPECTU OIBIT MPOBEACHUS CIyYalHBIX IKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO0 KOM-
NBIOTEPHOIO MOAEIMPOBAHUS, UHTEPIIPETALIMN UX PE3YNIHTATOB;

® HAYYUTBHCA HCKOTOPLIM CIICHHUAJIbHBIM HpI/IéMaM pemicHuAd KOM6I/IHaTOpHBIX 3aaa4.

Ili1anupyeMble pe3yJibTaThl H3yYeHUS FreOMeTPUM B 7-9 Kiiaccax

I'EOMETPUYECKUE ®UT'YPbI

BbINYCKHUK HAYYHTCSH

® [10JIb30BaThCSA A3bIKOM F€OMETPHUH /ISl ONMCAHUS IPEIMETOB OKPY’KAIOIIEro MUpa U UX B3a-
MMHOT'0 PacoOJIOKEHUS;

® pacro3HaBaTh U MU300pakaTh Ha YEepPTEXkaxX U PUCYHKaX reoMeTpuuecKue GUrypbl 1 UX KOM-
OMHAIINH;

e Kjaccu(uUUpOBaTh FEOMETPUUECKUE (PUTYPBI;

® HAXOAWUTh 3HAYCHUS JUIMH JIMHEHHBIX 3JI€MEHTOB (PUTYp M X OTHOILEHHUS, TPATYCHYIO MEPY
yrioB ot 0 1o 180°, mpuMeHsis onpeieneHus, CBONCTBA U NPU3HAKU (UTYP U UX HJIEMEHTOB,
oTHOMEHUs GUryp (paBeHCTBO, M0A00HME, CHMMETPHS, IIOBOPOT, MapaJlieIbHbIN IEPEHOC);

e OnepupoBaThb C HAYaJbHBIMU TOHATHUSMU TPUTOHOMETPUU U BBINOJIHATH 3JIEMEHTApPHBIE
orepanuu HaJ QYHKIUSMH YTJIOB;

®  JI0Ka3bIBaTh TEOPEMBI;

e pemarh 3314 Ha JJOKa3aTelIbCTBO, OMUPAsACh Ha M3ydEHHbIE CBOMCTBA (UIyp M OTHOIIE-
HUHN MEXy HUMU U IPUMEHSS1 U3Y4YE€HHbIE METO/IbI I0Ka3aTeIbCTBA;

e pemarh HECJIOXHBIE 337ja4l Ha IOCTPOEHHUE, IPUMEHSsS] OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS
C TIOMOIIIBIO LIUPKYJISA U JTMHEHUKH;

¢ pcHiaThb HpOCTeﬁIHI/IC TUIAaHUMETPHUYCCKUC 3alavu.
Bbll’lyCKHHK MOJIYYHUT BO3MOKHOCTD.

® OBJAJIeTh METOJIAMU PEIICHUS 3a7a4 Ha BBIUKCICHHE U JJOKA3aTEebCTBO: METOJOM OT IMpPO-
TUBHOTO, METOJIOM IO/00MsI, METOJOM Tepedopa BapUaHTOB M METOJIOM I'€OMETPHUYECKUX
MECT TOYEK;

e MpuOOpPEeCTH OMBIT MPUMEHEHHS aNredpandeckoro ¥ TPUTOHOMETPUUYECKOTO ammapara u
U7CH TBYKEHHSI IPU PEIICHUH TEOMETPHUECKUX 3a7a4;

® OBJAJETh TPAAUIIMOHHON CXEMOW pelleHHs 3a7ad Ha MOCTPOCHHE C TMOMOIIBIO IUPKYIS U
JTUHEHKU: aHAIIM3, TTOCTPOEHUE, I0KA3aTeIhCTBO U UCCIIEIOBAHNUE;

® HAyYHTHCS PEIIaTh 3a7a4d Ha MOCTPOSCHUE METOJOM I'€OMETPHUYSCKUX MECT TOUYEK U METO-
IIOM IOHO00M;

e MPUOOPECTH ONBIT UCCIICOBAHMS CBOWCTB TUIAHUMETPHUCCKHUX (UTYP C IMTOMOIIBI0 KOMITh-
IOTEPHBIX MPOTPAMM;

® MPUOOPECTH OIMBIT BHIMOJHEHUS ITPOCKTOB.



N3MEPEHUE '’EOMETPUYECKUX BEJIMYNH
BbINYCKHUK HAYYHTCS

® UCIOJB30BATh CBOWCTBA M3MEPEHHS JUIMH, YIJIOB U IUIOMIAJICH TIPU PEIICHUU 3a/1a4 Ha Ha-
XOXJICHUE JUTUHBI OTPEe3Ka, [UTMHBI OKPYKHOCTH, JUTMHBI IyT'H OKPYXKHOCTH, TPalyCHOH Me-
pBI yIia;

®  BBIYHCIATH IUIOMIAIA TPEYTOJILHUKOB, MIPSMOYTOJIBHIKOB, TPATCIIHIA, KPYTOB U CEKTOPOB;

®  BBIYHCIATH JJIMHY OKPYKHOCTH U JITUHY AYTH OKPY>KHOCTH;

® BBIUUCIIATH JUTUHBI JIMHEHHBIX AJIEMEHTOB (DUTYp M MX YTJIbI, UCIOJIb3YsS U3Y4YEeHHBIC (op-
MYJIBI, B TOM 49HUCJIe (POPMYJIIBI JUIMHBI OKPYKHOCTH M JUTHHBI TyTH OKPY>KHOCTH, (POPMYJIBI
ioniaed puryp;

e pemarh 33aJaud Ha JIOKA3aTelIbCTBO C HUCIOJIB30BaHUEM (OPMyI JJIMHBI OKPYXHOCTH W
JUTHHBI JIyTH OKPYKHOCTH, GOPMYJI TUIOIIAICH QUryp;

e pemarh NMPaKTHYECKHE 3allaud, CBS3aHHBIC C HAXOXKICHHEM TI'€OMETPHUECKUX BEIHYHH
(ucmonb3ys pu HEOOXOIUMOCTH CIIPABOYHHKH U TEXHUYECKHE CPEJICTRA).

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

®  BBIUMCIIATH IUIOWAAU GUTyp, COCTABICHHBIX U3 IBYX WK O0Jiee MPSIMOYTOJIbHUKOB, Iapaj-
JeJI0TPaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOPA;

®  BBIYKCIATH IUIOLIAM MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOLIEHHSI PABHOBEIIMKOCTH M PaB-
HOCOCTaBJICHHOCTH.

® [IPUMEHSATH aaredpanuyecKuii U TPUTOHOMETPUYECKUI anmapar u UJeH IBHKEHUs pu pe-
IIEHUH 33]1a4 Ha BBIUMCIIEHHE IIJI0La/Ied MHOTOYTOJIbHUKOB.

KOOPAMNHATBI
BbINYCKHUK HAYYHTCS

¢ BbBIUUCIIATH JJIMHY OTPC3Ka MO KOOPpAWHATAM €T0 KOHIOB; BBIYHUCIATH KOOPAUHATHI CEPECoU-
HBbI OTPC3Ka,
® HCIOJIb30BaThb KOOp)II/IHaTHHﬁ MCTOJ IJIs1 U3YUCHUA CBOICTB MPSAMBIX U OKPY)KHOCTCﬁ.

BbInyCKHUK MOJTYYUT BO3MOKHOCTD!

¢ OBJAACTb KOOPAWHATHBIM MCTOAOM PCHICHUA 3a1a4 Ha BBIYUCIICHHUEC U JOKA3aTCIILCTBO;,
L HpI/I06peCTI/I OIIBIT UCITOJIb30BAHHA KOMIIBIOTCPHBIX IIPOrpaMm IJid aHajln3a YaCTHBIX ClIy4da-
€B B3aMMHOI'0 PACIIOJIOKCHHUA OKPY)KHOCTCfI " IPAMBIX;

e puoOPECTH OMBIT BHIMOJIHEHUS TPOEKTOB.
BEKTOPBI
BbInyCKHUK HAYYHTCS:

® ONepupoBaTh C BEKTOPAMHU: HAXOJIUTh CyMMY M Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX I'cO-
METPUYECKHU, HAXOJAUTh BEKTOP, PAaBHBIN IPOU3BEICHUIO 3aJAaHHOTO BEKTOPa Ha YHCIIO;



HAXOJWTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPJMHATAMU: JITUHY BEKTOpPA, KOOPIUHATHI CYMMBI U
pa3HOCTH JBYX U 00jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHUSI BEKTOpa HA YMUCIIO, IPUMe-
HSS TPU HEOOXOJAUMOCTH TMEPEMECTUTENbHBIN, COUeTaTeNbHbIM WM paclpeaeauTebHbIH
3aKOHBI;

BBIYHCIIATH CKAJIIPHOE MPOU3BECHNUE BEKTOPOB, HAXOAUTH YroJl MEXIY BEKTOpaMH, ycTa-
HABJIMBATh MEPIEHAUKYISIPHOCTD MPSIMBbIX.

BLIHyCKHHK IMOJIYYUT BO3MOKHOCTD.

OBJIAZICTE BEKTOPHBIM METOJAO0OM JIsd pCHICHUA 3a/la4d Ha BBIYUCIICHUC U JOKA3aTCIIbCTBO,

IIPUOOPECTH OIBIT BHIIIOJHEHUS IPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHUKMH 5-6 KITACCOB.

%+ APUOMETHUKA

HarypanbHble ynciia

Psn HarypanbHbIx yncen. JlecaTuuHas 3anuch HaTypaidbHBIX uncen. OKpyrieHne HaTypalib-
HBIX YUCEI.

Koopaunarthslii siyd.

CpaBHenue HaTypaidbHbIX yucen. Clo)KeHHne W BBIYMTaHUE HaTypaibHBIX yucen. CBOMCTBa
CJIOKEHUS.

YMHOXEHUE U JIeJIeHUe HAaTypalibHbIX yucen. CBolicTBa yMHOXEHHUs. JleneHue ¢ ocTaTkoM.
Crenensp 4nciia ¢ HaTypajJbHbIM MOKA3aTEIEM.

Henutenu u KpaTtHble HaTypaidbHOTO uKcia. Hanbonpmmii obmuii nenutens. Hanmenniee
obmee kpatHoe. [Ipusnaku nenmumocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTthie u cocTaBHbIe yncia. PaznoxxkeHne yncen Ha NPOCTbIE MHOKUTEIN

Pemienne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUMU CITOCOOAMH.

OO6wIkHOBEHHBIE podu. OCHOBHOE CBOMCTBO ApoOu. Haxoxaenue apodbu ot umcna. Haxo-
JKJCHHUE YUCIa 10 3HayeHUuIo ero apoOu. [IpaBuibHble 1 HenpaBuiabHBIE IpoOH. CMeriaH-
HbIE YnCa.

CpaBHeHHE OOBIKHOBEHHBIX JPOOEH M CMEIIAaHHBIX 4yuced. ApudmeTudyeckue NEeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMH ¥ CMEIIIAHHBIMU YHCIIAMH.

Hecsatuunbie npoou. CpaBHEHHWE M OKPYIJIEHHE JECITHUHBIX Apobel. Apudmernyeckue
JIENCTBUS ¢ OecATHUHBIME ApoOsmu. [Ipukuaku pe3ynbratoB BerauciaeHuil. [lpeacraBnenue
JECATUYHON NpoOu B BHJIe OOBIKHOBEHHOW JIPOOM M OOBIKHOBEHHOW B BHUJE JECATHUYHOM.
BeckoHeunble mepuoanuecKkue AecATUYHbIe Apodu. JlecstuuHoe MpHOIMKEHWE OOBIKHO-
BEHHOU JIPOOH.

Otnomenue. [IporieHTHOE OTHOLIEHUE IBYX uucen. [lenenue yucna B JaHHOM OTHOILIEHUH.
Macmira6.

[Tponopuusa. OcHoBHOE cBOMCTBO mponopiuu. [Ipsmas u o6paTHas MpornopuroHaIbHbIE 3a-
BUCHMOCTH.

[TponienTsl. HaxoxaeHne mpoieHToB OT unciia. HaxoxaeHue yrciia mo ero mporeHTaMm.
Pemenne TekCTOBBIX 3a7a4 apu(PMETHUIESCKUMHU CITIOCOOAMHU.

PanunoHaJibHBIE YHCJIA

[TonoxurenbHble, OTpULIATENbHBIE YKClIa U 9uCIo 0.

[IpoTuBOMONOXKHKIE YKCcaa. Moaysb yucia.

Ilenwie uncna. ParmonanpHbie yriciia. CpaBHEHHE PAIMOHABHBIX YUCENl. AprupMeTHYECKHIE
JEHCTBUS C pallMOHAIbHBIMU yuciaMyu. CBOMCTBA CIOKEHUS U YMHOXEHHS pallMOHAIbHBIX
YHCell.

Koopaunarnas npsimas. KoopauHaTHasi i10CKOCTb.



BeJII/I‘II/leI, 3aBUCUMOCTH MEKAY BEIHYUHAMM.

X/
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X/
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X/
°

EnuHULBI IIUHEL, TUTOMmaa, 00bEMa, MacChl, BDEMEHHU, CKOPOCTH.
[TapameTpbl 3aBUCUMOCTEH MEXAY BeauuumHaMmu. [IpencraBiieHHE 3aBUCUMOCTENH B BHJIE
dbopmyn. Beraucnenus mo popmysam.

YUCJIOBBIE U BYKBEHHBIE BBIPA’KEHUSA. YPABHEHMU .

UucnoBble BbIpaKEHUA. 3HAYEHUE YUCIOBOTOBbIpaKeHUA.IIOpAI0K NEMCTBUIM B YMCIIOBBIX
BhIpaKeHMIX. bykBeHHbIe BhIpakeHus. PackpeiTue ckoOok. [Togo0HbIe craraembie, MpUBe-
JIEHUE MOAO00HBIX cllaraeMbIX. GOpMYIIbL.

VYpaBuenus. Kopenb ypaBHenusi. OCHOBHbIE CBOMCTBA YpaBHEHUM. PellieHne TeKCTOBBIX 3a-
Jlad ¢ TIOMOIIIBIO0 YpaBHEHUH.

SJIEMEHTbBI CTATUCTHUKH, BEPOATHOCTHU. KOMBUHATOPHBIE 3ATAYMU.

[IpencraBienue JaHHBIX B BHJIE€ TAOIUI], KPYTOBBIX U CTOJIOYATHIX TUarpamm, rpadukos.
Cpennee apudmernueckoe. CpeqHee 3HaUCHUE BETHUMHBI.

CrnyuaitHoe coObiTue. [locToBepHOE U HEBO3MOXKHOE COOBITHA. PerieHne KOMOMHATOPHBIX
3ajad.

I'EOMETPUYECKHUE ®UI'YPBI. UBSMEPEHUE TEOMETPUYECKHUX BEJIU-
YHUH.

Otpesok. [loctpoenue otpeska. Jnuna oTpeska, jomanoi. M3mepenue MHBI OTpe3Ka, Mo-
CTpOEHHE OTpe3Ka 3aJaHHON anuHbl. llepumerp MHoroyronpHuka. Ilnockocts. Ilpsimast.
Jlyu.

VYron. Buasl yrnos. I'pagycHas Mepa yria. M3mMepeHue U OCTPOEHHUE YIIOB C MOMOIIBIO
TpPaHCIIOPTHPA.

[Tpsimoyronbauk. KBanpar. TpeyroiabHuk. Bunel TpeyronbHuUKoB. OKpYKHOCTb U KpYT.
Jnuna okpyxHocTH. HYucio 7.

PaBenctBo ¢uryp. [lonarue u cBoiictBa miomaau. [lnomans npsMOyroiabHUKa U KBapaTa.
[Tnomanp kpyra. Ock CUMMETPUH (UTYPBHI.

Harnsagnele nmpencraBieHusl O IPOCTPAHCTBEHHBIX (UIypax: MPsIMOYTOJIbHBIN Mapaiene-
nunena, Ky0, nupamuaa, WIKHAP, KOHYC, map, cpepa. [Ipumeps! pa3BEPTOK MHOTOIpaHHHU-
KOB, LIMJIMHJpa, KOHyca. [loHaTue u coiictBa 00béMa. OOBbEM MPSIMOYTOJIBHOTO Hapaiie-
Jenurena u Kkyoa.

B3aumHoe pacnonoxxeHune nByX mpsaMbiX. [lepnenaukynsapssie npsmsele. [lapannenbHbie
IpsIMBIE.

OceBas U LIEHTpaJIbHasE CHMMETPHUH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUMU.
Pumckas cucrema cuncnenus. [lo3uionHsle cucteMsl cuuciieHus. O6o3HaueHue nudp B

Hpesueit Pycu. CtapuHHble Mephl IJIMHBL. BBeeHne MeTpa Kak €QuHUIIbI JUIMHBIL. MeTtpuueckas
cucrema Mep B Poccu, B EBporne. Mictopus ¢hopmupoBaHus MaTeMaTHYECKUX CUMBOJIOB. [IpoOu B
Basunone, Erunre, Pume, na Pycu. OTkpbITHE eCATHUHBIX Jpobeil. Mup npocThixX dyucesn. 30710Toe
ceuenne. Yucino 0. [TosiBieHne oTpuiaTENbHBIX YACEN.

JI.d.Maruunkwuit. [1.J1.YeOrsrmes. A.H.Kommoropos.

Kosmm4ecTBO KOHTPOJIBHBIX PadoT:

B 5 ximacce - 10

B 6 xitacce - 12
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< Alredopanyeckue BbIpasKeHUs

BeipaykeHue ¢ mepeMeHHbIMU. 3HAYEHUE BBIPAXKEHUS C IEPEMEHHBIMU. J[OITyCTUMBIE 3HaYe-
HUS niepeMeHHbIX. ToxxaectBo. ToxkIecTBeHHbIE MpeoOpa3oBaHUs anreOpanyecKuX BBIPAKCHHM.
JlokazaTeabCTBO TOXKJIECTB.

CreneHsb ¢ HaTypaJbHBIM ITOKa3aTeneM U €€ cBoiicTBa. OnHowneHbl. OQHOWIEH CTaHAApTHO-
ro Buza. Crenenp ofHOWIeHa. MHorowieHsl. MHOTOWIeH cTanapTHOro Bujaa. CreneHp MHOrouse-
Ha. Cro)xeHue, BBIUNTAHUE U YMHO)KEHHE MHOTIOWIEHOB. DOpMyJsbl COKpPAIIEHHOTO YMHOXKECHMUS:
KBaJpaT CyMMBbI M KBaApaT Pa3HOCTH JBYX BBIPAKCHHUM, IIPOU3BEIACHUE CYMMBI U Pa3HOCTH IBYX
BbIpaKeHUH. Pa3nokenne MHOro4WIeHa Ha MHOKHUTENH. BeiHEceHne MHOXKHUTENS 32 CKOOKU. MeTon
rpynnupoBKU. Pa3zHOCTh KBajpaToB ABYX BhIpakeHU. CyMMa U pa3HOCTb KYOOB JBYX BBIPAKCHUH.
KBanparssiii TpéxuieH. Kopens kBanpaTHoro tpéxuwieHna. CBolicTBa KBapaTHOro TpéxwieHa. Pas-
JIO’)KEHUE KBAJPAaTHOIO TPEXUICHA HA MHOKUTENIN

Pammonanehbie BoIpakeHus. llenbie BoipaxkeHus. J[poOHbIe BbIpakeHUs. PannonaabHas
Ipo6b. OCHOBHOE CBOMCTBO panroHanbHON Apodu. CroxkeHue, BBIUUTaHUE, YMHOXKEHHUE U JICIICHNE
panMoHaNbHBIX ApoOeii. Bo3BeneHune palimoHaIbHON JpOOH B CTENEHb. TOXISCTBEHHBIC Tpeodpa-
30BaHMS PAMOHAIBHBIX BEIpakeHHH. CTENEeHb ¢ IeIbIM MTOKa3aTeIeM 1 €€ CBOKMCTBA.

KBanparusie kopHHu. ApudmMeTndeckuil KBapaTHbIN KOPEHb U €ro cBoiicTBa. ToxaecTBeH-
HBIE MTPE0OPa30BaHUS BRIPAKEHU, COIEpPIKAIIUNX KBAAPATHBIC KOPHH.

% YpaBHeHHs

VYpaBHenue ¢ onHoil nepemeHHoi. Kopenb ypaBHeHus. PaBHocuibHble ypaBHeHUs. CBOM-
CTBA YPaBHEHUN C OJHOM NEPEMEHHON. Y paBHEHHUE KaK MaTeMaTU4YeCKast MOJEIb PEaIbHOW CUTYa-
LUU.

JIuneitnoe ypaBHenune. KaaapatHoe ypaBHeHune. DopMyna KOpHEH KBaJIpaTHOrO ypaBHeE-
Hus. Teopema Buera. PanmoHanbHble ypaBHEHUs. PemieHne panvoHanbHBIX YpaBHEHUMH, CBOJSI-
IIMXCA K JIMHEMHBIM WJIM K KBaJAPATHBIM ypaBHEHHUsIM. PellleHre TEKCTOBBIX 3a7a4 C MOMOILBIO
PalMOHAIBHBIX YPAaBHEHUM.

VYpaBHeHHe ¢ AByMs epeMeHHbIMH. ['paduk ypaBHeHHUs ¢ ABYMS NepeMeHHbIMU. JInHeiiHoe
ypaBHEHHE C JBYMS NEPEMEHHBIMH U €T0 IrpaduK.

Cuctembl ypaBHEHUH C ABYMS NepeMeHHbIMH. ['paduyeckuil METOJ| PEIIeHUs CHUCTEMBI
YPaBHEHUH C JByMsl INEpEMEHHBIMU. PelieHne cucreM ypaBHEHMM METOJOM IOJCTAaHOBKH U CIIO-
xeHus. CucTemMa JByX ypaBHEHUH C IByMs IIEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYalUu.

X/

«» HepaBeHncrBa

UucnoBsle HEpaBeHCTBA U UX CBOMCTBA. CIIOKEHHWE M YMHOKEHHE YHCIIOBBIX HEPaBEHCTB.
OneHnBaHuE 3Ha4YEHHUsI BbIpakeHNs. HepaBeHCTBO ¢ 0HOW nmepeMeHHOW. PaBHOCHIIbHBIE HEpABEH-
cTtBa. UwucioBble MPOMEXKYTKU. JIMHEWHBIE M KBagpaTHbIE HEPABEHCTBA C OAHOW IEPEMEHHOM.
CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM.

¢ YucaoBble MHOXKECTBA

MHoXecTBO U ero 3aeMeHThl. CiocoOb! 3amanus MHOKecTBa. PaBHbie MHOXecTBa. [lyctoe
MHOkecTBO. [TomMHO)ecTBO. Onepanuu Hajx MHOXecTBaMu. VImocTpanuss COOTHOLIEHUN MEXIY
MHO’KECTBAMU C IOMOILBIO AMarpaMM Oiiepa. MHOKeCcTBa HaTypajbHBIX, LENbIX, PALMOHAIBHBIX



m
YUCCII. PaI_[I/IOHaJIBHOe YHUCJIIO KaK ,Z[p06b BUJa — , A€ m - eJIoC YrucCjIOo, a n — HATYpaJIbHOC, U KakK
n

OeckoHeuHasi mepHoauuecKas necsitTuuHas npooOb. IlpencraBnenne o0 uppanvoHAIBLHOM YHCIIE.
MHOXECTBO ACHCTBUTENBHBIX uncen. [IpeacraBnenne ASHCTBUTEILHOTO YUCIA B BUAEC OCCKOHEY-
HOM HENEepHOIUYECKOW JecATUYHON ApoOu. CpaBHEHHE JCUCTBUTENBHBIX 4uceln. CBSI3b MEKIY
MHOXkecTBamMu N, Z, Q, R.

< DYHKINH
YucnoBble PyHKINHU

@OyHKIIMOHAIBHBIE 3aBHCUMOCTH MEXJy BenuuuHamu. [lonstue ¢ynxnumn. OyHKuus Kax
MaTeMaTHYecKas MOJEIb pealbHOTO Tporiecca. O6nacTh onpeaeneHus U 001acTh 3HaYeHUH (PyHK-
un. CriocoOsl 3amanus Gyaknun. ['paduk pyaxmun. I[loctpoenue rpadukoB QyHKIMA ¢ TOMO-
mpio npeodpazoBanuil puryp. Hymn ¢ynkuuu. Ilpomexytku 3HakomocrostHcTBa pyHkiun. IIpo-
MEKYTKH BO3PACTaHUS U IPOMEXKYTKH yOBIBAaHUS (DYHKIIHH.

JIuneiinast pyHKuMsA, oOpaTHasi MPOMOPIHOHATIBHOCTD, KBaJpaTHuHas GyHKIMSA, QYHKIUSI Y

=+/x , UX CcBOICTBa U rPaUKH.
YucioBble NOCIE10BATEIbHOCTH

ITonatue yncnaoBoil nmocnenoparesnbHOCTH. KoHeuHble M OeCKOHEUYHBIE MOCIEI0BATEIbHO-
cti. CrnocoObl 3a/1aHus OCIIE0BAaTEIbHOCTH. ApudMeTHUecKass U FeoMeTpUYecKasi IPOrpeccuu.
CBolicTBa 4YJICHOB aprU(PMETHUECKON M TCOMETPHUYECKOH mporpeccuid. Dopmyibl 00ImIero wieHa
apu@mMeTHyecKoil U reoMeTpudeckoil nporpeccuii. MOpMyIbl CyMMBI N — MEPBBIX WIEHOB apudme-
TUYECKOW U reoMeTpuyeckoil nmporpeccuil. Cymma O0€CKOHEUHOI reOMEeTpUYECKON MPOrpeccuu, y
kotopoii |q| < 1. IlpeacraBieHne GECKOHEUHOM MEPUOANICCKOM NECATHYHON IPOOU B BUE OOBIK-
HOBEHHOM Jpo0u.

« DJjIeMeHTbI NPHUKJATHOM MATEMATHKHA

Marematnueckoe mMonenupoBanue. [IpoentHeie pacué€rel. @opMysia CI0KHBIX MPOIIEHTOB.
[TpubnmxEéHnbIe BRIUMCICHUSA. AOCOTIOTHAS U OTHOCUTEIbHAS MOTrpemHOCTH. OCHOBHBIE NMpaBHIIa
KOMOMHATOpUKH. YacToTa M BEPOATHOCTH CIy4aiHOTO coObITHs. Kiaccuueckoe ompezeneHue Be-
postHocTH. HauanbHble cBeneHus o ctaTucTuke. [IpencraBienue JaHHBIX B BUJE TaONHII, KPYTo-
BBIX U CTONOYATHIX Auarpamm, rpaduxoB. CTaTHCTUYECKUE XAPAKTEPUCTUKH COBOKYITHOCTH JaH-
HBIX: CpeJHee 3HaueHue, MOJa, pa3Max, MeIuaHa BBIOOPKHU.

% AJredpa B HCTOPUYCCKOM PA3BUTHH.

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHHHM W MPOTHUBOMNOCTaBIeHMM MyxamMmena aib-
Xopesmu. Mcropust ¢popmMupoBaHus MaTeMaTH4eCKOro si3blka. Kak 3apoauiach ujest KOOpauHar.
OTKpbITHE UPPAMOHAIBHOCTH. M3 HCTOpUM BOSHUKHOBEHUs (hOpMYJ AJIsl pelieHus] ypaBHEHUH 3-
i u 4-it creneneil. Vctopus pa3Butus nousatus ¢yHkuuu. Kak 3apoauiach Teopusi BEpOSTHO-
creil. Yncna ®dubonauun. 3amaya Jl.IIuzanckoro (dubonayun) o KpoIMKax.

JI.® Maruaunkwuii, I1.J1.Ye6sme, H.1.JIobaueBckuii, B.S.bynskoBckmii, A.H.Kommoropos,
®.Buer, I[I1.depma, P Jlexapr, H.Tapranes, d.Kapmano, H.A6ens, b.Ilackans, JI.IIuzanckwii,
K.I"aycc.
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14 IIpocTeiinme reomerpuyeckue Gurypbl

Touka, npsamas. OTpe3ok, ayd. Yroa. Buael yrinos. CMexHble U BepTHKaJIbHbIE YIUIbl. buc-
CEKTpHCa yria.

[lepecekaromuecs u napajielbHble mpsMble. [lepnenaukynspuaeie npsmbie. [Ipu3Haku ma-
palIeIbHOCTH MPsiMbIX. CBOWCTBA MapallIeNIbHBIX MPSIMBIX. [lepreHauKynsap 1 HaKJIOHHAsS K Tpsi-
MOH.

X MHOIoVroJibHUKH.

Tpeyronpauku. Bunbl TpeyroapbHUKOB. MeanaHna, OUCCEKTpUCA, BBICOTA, CPEAHSS JIMHUS
TpeyroiabHuKa. [Ipu3HaKu paBeHCTBAa TPEYroiabHUKOB. CBOWCTBA M MPU3HAKH PaBHOOEIPEHHBIX
TpEyroibHUKOB. CepelMHHbIN NepHneHauKyisap orpe3ka. Cymma yrioB TpeyrojibHHKa. BHeuiHue
yribel TpeyronbHuka. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHHUS MEXKIY CTOPOHAMHM U yriamMu
TpeyroibHuka. Teopema [Tudaropa.

[Tono6ubie TpeyroapbHuKU. [Ipu3Haku mogo0ust TpEyroabHUKOB. TOUKH NEpecedeHus] Meau-
aH, OMCCEKTpPHUC, BBICOT TPEYroJbHHKA, CEPEIUHHBIX MEPIECHIUKYISIPOB CTOPOH TPEYroJbHUKA.
CBolicTBO OHCcceKTpuUChHl TpeyroibHuka. Teopema Daneca. MeTpuueckie COOTHOILICHHUS B MPSAMO-
YroJIbHOM TpeyroibHuKe. CHHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC OCTPOro yria MpsIMOYTOJILHOTO
TpeyroibHuka u yrinoB oT 0 qo 180°. @opMyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHTEHC, KOTaH-
TeHC OJIHOTO M TOTrO ke yria. Pemenue TpeyroibHUKoOB. Teopema CHHYCOB U TeOpeMa KOCHHYCOB.

UYersipéxyronpuuku. [lapannenorpamm. CBoiicTBa U npusHaku napasienorpamma. [Ipsmo-
YrOJIbHUK, pOMO, KBaJpaT, UX CBOMCTBa W npu3Haku. Tpanernus. CpeaHss JIUHUSA Tpanenuu u eé
CBONCTBA.

MHoroyrojabHUKU. Beimykiibie MHOTOYrojdbHUKH. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHH-
Ka. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

< OKpPYKHOCTh U KpPVI. 'eoMeTpHyecKue NOCTPOCHUS

OKpy’>KHOCTb U KpYyT. DJIEMEHTbI OKPYKHOCTH U Kpyra. LleHTpanbHble U BIMCAHHBIE YIJIBI.
KacarenpHast Kk OKpyKHOCTH M €€ CBOMCTBAa. B3anmMHOE pacronokeHue npssMOM M OKPYKHOCTH.
OrnrcaHHas M BIIMCAHHASL OKPYKHOCTH TPEYTrOJbHHKA. BrIMCaHHBIE W ONMCAaHHBIE YETHIPEX YT OJIbHU-
KH, UX CBOMCTBA 1 IIPpU3HAKH. Bromcannsie n onMcaHHBIE MHOTI'OYI'OJIbHUKH.

['eomerpuueckoe mecto Touek ('MT). CepenuHHbIN NEPHEHIUKYISIP OTPE3Ka U OMCCEKTPHU-
ca yrima kak ['MT.

I'eomeTpuyeckre MOCTPOEHUsI LHUPKYJIEM M JIMHEHMKONH. OCHOBHBIE 337a4d Ha IOCTPOCHHUE:
IIOCTPOEHNE yIia, PABHOTO JIaHHOMY, IIOCTPOCHHUE CEPEIUHHOIO NEPHEHANKYIIApA JAHHOTO OTpEe3-
Ka, IOCTPOEHUE MPSIMON, MPOXOIAIIEH Yepe3 JaHHYI TOUYKY W NEPHEHAMKYJISPHON NTaHHOW Mps-
MO, MOCTpoeHHEe OMCCEKTpUCHl JaHHOTO yria. [locTpoeHue TpeyroiabHUKa MO 3aJJaHHBIM 3JIEMEH-
tam. Metox I'MT B 3aj1auax Ha MOCTPOEHUE.

<> HN3mepeHne reoMeTpUUYECKUX BEJIHYHH

Jnuna otpeska. PaccrosHue Mexay AByMs TOYKaMH. PaccTOSHME OT TOYKU 0 MPSIMOIA.
PaccTosHue Mexny nmapamieabHbIMU TPSIMBIMHU.

[IepumeTp MHOTOYTOJIBHUKA.



JnuHa okpyxHOCTH. [|TMHa 1yTu OKPY>KHOCTH.
I'panycHas mepa yria. BennunHa BOMCAaHHOTO yria.

[TonsiTvie TUTOMIaTU MHOTOYroibHUKA. PaBHOBenmukue Qurypsl. HaxokneHue momaan
KBaJpara, IpsIMOYroJIbHUKA, TapAJIJIeIOrpaMMa, TPEyroJibHUKA, TPaeLUu.

[Monsitre momaau kpyra. [momans cekropa. OTHOIICHUE TUTONIA 1! TOJOOHBIX UTYD.

DX JlekapToBblI KOOPJAMHATHI HA IJIOCKOCTH

dopmyna paccTosiHUSA MKy ABYMs Toukamu. KoopanHaThl cepenHbl OTpe3Ka. YpaBHe-
HUe GUrypsl. YpaBHEHHE OKPY)KHOCTH U MPSAMOU. YTIIOBOH K03 (PULIMEHT mpsIMOii.

o BekTopsl

[Tonstue BekTopa. Moayns (anuHa) Bektopa. PaBabie BekTopbl. KommnHeapHbie BEKTOPEI.
Koopaunats! Bektopa. CioxeHne U BHIYUTaHHUE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha yucio. Cka-
JsIpHOE Mpou3BeaeHNe BeKTopoB. KocuHyc yria Mexay IByMsl BEKTOpaMHU.

X8 I'eoMeTpHyecKHe nNpeodpa3oBaHusl

[TonsiTue o mpeobpazoBannu Gpurypsl. JBmwkenne purypsl. Buast apmwkenus Gpurypsr: ma-
paJlIeNIbHBII epeHoc, oceBas CUMMETpust, oBopoT. PaBHbie purypsl. ['omotetus. [Tonobue du-

ryp.

** 9JIeMEHTBI JOTHKH

Onpenenenne. AKCUOM U TeopeMbl. JlokazarenbcTBo. Jloka3aTenbCcTBO OT MPOTHUBHOTO.
Teopema, oOpaTHas nanHoi. HeoOxonumMoe 1 JocTaTouHOE yCIoBUs. YTIOTPEOIEHUE TOrMUEeCKUX
CBSI30K €Clll..., MO...; M020d U MOJIbKO Mo2od.

** I'eoMeTpHsi B MCTOPHUYECKOM PA3BUTHH.

W3 ncropun reomerpun, «Havama» Epkmmpma. Mcropus nsroro nocrynara EBkinupa. Tpu-
TOHOMETpUS — HayKa 00 U3MEPEHUHU TPEeYrolbHUKOB. [locTpoeHne npaBUIbHBIX MHOTOYTOJIbHUKOB.
Kak 3apoaniiace ujes KOOpaAHHAr.

H.N.JloGauesckuii, JI.Dinep, ®anec, [Tudarop.

Konuuecmeo KOHmp0Jleblxp£160m no mamemamuke 6 7-9 Knaccax.

7 kiacc - 12 8 xmacc - 13 9 kimace - 11



OcCHOBHBIE TEXHOJOTHH

C uenbio obecrieueHust 3PPEKTUBHOCTH U PE3yIbTATUBHOCTH y4eOHOTO MPOLIECCca UCTIONb-
3YIOTCS Pa3JIUYHbIE TEXHOJOTHMH OOyUEHHUS.

I'taBHOM 3a1a4ell UCTIOJIb30BaHUS HOBBIX TEXHOJOTHUM SIBIIAECTCS PACIIMPEHUE UHTEIUICKTY-
aJIbHBIX BO3MOXKHOCTEH 4eoBeKa. Bce HCIonb3yeMble TEXHOJOTMU HalpaBICHbl HA COXPAaHEHUE
($U3UIeCKOro, MICUXUIECKOTO U HPABCTBEHHOT'O 370POBbS KAXKJIOTO YUCHHKA.

Ha ypokax HCIIOJIB3YIOTCS DJIIEMEHTBI CIEAYIOLUIMX TEXHOIOTHM:

IIpodsemHoe o0yueHune

Co3nanne B yueOHOM JESITEIBHOCTU MPOOJEMHBIX CHTYallUd MU OpraHW3aIlvs aKTUBHOM ca-
MOCTOSITEJIBHOM JIESITEIPHOCTH YyYalllUXCs MO WX Pa3pelieHHI0, B pe3yJbTaTe 4ero MPOUCXOIUT
TBOPYECKOE OBJIAJICHUE 3HAHUSAMH, YMEHUSMHU, HABBIKAMH, PA3BHBAIOTCS MBICIIMTEIIbHBIE CITOCO0-
HOCTH.

HNupuBuayanbHo-pa3BuBaolieeo0yyeHmne

3HAKOMCTBO ¢ HOBBIMH METOJaMU MBICITUTEIbHOMN ACATCIIBHOCTH IPU PCIICHUN TBOPUCCKHUX
33,Il21HI/II71 C 4epTCIKaMH, TCXHOJIOTMUCCKMMHU KapTaMU B MHAWBUAYAJIbHOM ITOPAAKE.

PasnoypoBHeBOe o0yueHue

VY yuuTens mosiBISETCS BO3MOXKHOCTb MOMOTaTh Cl1aboMy, YAENATh BHUMAHHE CHILHOMY,
peanu3yeTcsl JKeJaHHe CHJIBHBIX yYallluxcsi ObIcTpee W TUIyO)kKe MpOJBHUraThCs B OOPa30OBaHHH.
CusbHBIE ydaluecs: YTBEP)KAAI0TCSA B CBOMX CIIOCOOHOCTSX, ciIa0ble MOIy4atoT BO3MOXHOCTh HC-
MBITHIBATH yueOHBIN ycIiex, MOBBILIACTCS YpOBEHB MOTHBAIIUH y4eHHUSI.

TexHo10rNsA NPOEKTHOr0 00y4eHHUS

VY4uTenb opraHu3yer yueOHO-TI03HaBaTENIbHYI0, UCCIEI0BATENbCKYIO, TBOPUECKYIO HIIH HT-
POBYIO JI€ATENBHOCTh 00YUarONINXCsl, KOTOPhIE OBJIAAeBAIOT HABBIKAMU CAMOCTOSATEIBHOTO TIOUCKA,
00pabOTKM M aHanM3a HYXHOH HH(pOpMALMU A PelIeHUs] KaKoH-TuOo mpoOsieMbl, 3HAaUNMON
JUIS yYACTHUKOB MPOEKTA.

Pabora ¢ ucnonbp30BaHUEM 3TOM TEXHOJIOTUM JAET BO3MOXHOCTh Pa3BUBATh UHAUBHIYallb-
HbI€ TBOPUECKUE CITIOCOOHOCTH yJaluxcs, 00jiee 0CO3HaHHO MOJIXOAUTH K MPO(PECCHOHATIBHOMY U
COLIMATILHOMY CaMOOIPEEIICHUIO.

TexHo10rNs NCNOJB30BAHUA B 00Y4YCHHH HIPOBBIX METO0B: POJICBBIX, 1€J10BbIX M IPYTHX
BH/I0B 00YYaIOLIUX UT'P

Pacmmpenue kpyrozopa, pa3Butre o3HaBaTeNbHOM €S TEIbHOCTH, (POPMHUPOBAHKE OMpe-
JIeNIEHHBIX YMEHUI U HaBBIKOB, HEOOXOJMMBIX B MPAKTHUECKOM JeSITeIbHOCTH, pa3BUTHE 001IIe-
y4eOHBIX YMEHUH U HaBBIKOB.

TecToBBIEC TEXHOJIOTUH

Ornenka ypoBHsI 0Oy4€HHOCTH IO KOHKPETHOW TeMe, MO3BOJISIoNas peaibHO OLEHUTh TOTOBHOCTh
00y4JarmUXCsl K UTOTOBOMY KOHTPOJIIO, YCTAHOBJICHWE KOJUYECTBEHHBIX M Ka4eCTBEHHBIX WHJIH-
BUJIyQJIbHBIX PA3THUUMN.

OO0Oy4eHue B cOTpyAHNYecTBe (KOMaH/HAs, TPyNnIoBasi padora)

CoTpyIHUYECTBO TPAKTYETCS KaK HJI€sl COBMECTHOW Pa3BUBAIOIIEH JIEATEIbHOCTH B3POCIbIX U J1€-
teil. CyTh HHAMBUAYAIBHOIO MOJIX0Ja B TOM, UTOOBI UJITH HE OT Y4eOHOTO MpeaMeTa, a OT peOeHKa
K IIPEIMETY, UATH OT T€X BO3MOXKHOCTEH, KOTOPBIMHU pacrioyiaraet peOeHOK, IPUMEHSTH IICUX0JI0-



ro-TeAarorn4ecKue TMarHoCTUKY THYHOCTH. O0yJarommecs U yYuTellb 3aHUMAIOTCSI COBMECTHON
NeATEeTbHOCTHI0. D(PGHEKTHBHOCTH METO/IA HE TOJIBKO B aKaJEMUUYECKUX yCIeXax 00yJaroImxcs, HO
U B UX UHTEIJICKTYaJTbHOM U HPABCTBEHHOM Pa3BUTHH.

NupopManinoHHO-KOMMYHHUKAIUOHHBIE TEXHOJIOTHHI

HcnonszoBanne [1K B yue6HOM mporecce. Co3nanue pedeparos, CIaiIoB, MPE3CHTAINN U
ap. Ilouck nyxHoW nHpopmaru B MuTrepuete. [IpumMeHenne moiydyeHHBIX 3HAHWNA B MpaKTHYe-
CKOH JeATEIbHOCTH.

3nopoBbecOeperaomme TEXHOJIOTHH

Hcnonb30BaHre JaHHBIX TEXHOJIOTUH MO3BOJISIOT PaBHOMEPHO BO BpeMs ypoKa pacrpee-
JSTh Pa3IMYHbIC BUJIBI 33JJaHHI, YePEIOBATh MBICIUTEIBHYIO JESTEIBHOCTh ¢ (PU3MHUHYTKAMH, OTI-
penensaTh BpeMsl MoJauu CIOXKHOTO y4eOHOro MaTepualna, BBIICISATh BpeMsl Ha MPOBEACHHUE CaMo-
CTOATENBHBIX paboT, HOpMaTUBHO MpuUMeHITh TCO.

Ocnoeémnble munst yqeénbtx 3anamuii:

YPOK M3Y4EHHUs HOBOIO Y4eOHOro MaTepuaa;

YPOK 3aKpEIJICHUs] U PUMEHEHUs 3HaHU;

YPOK 00001I1ar01Iero MOBTOPEHHSI ¥ CHCTEMAaTH3alluy 3HAHUH;
YPOK KOHTPOJISI 3HAHUHM U YMEHHUH.

OCHOBHBIM THIIOM YpOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

Dopmbl opeanuzayuu yuedH020 npoyecca:
WHAWBUAYaIIbHbIE, TPYIIOBbIE, MHIUBUYaIbHO-TPYIIIOBBIE, PPOHTAIBHEIE.
Ha ypokax ucnomnb3ytorcs Takue GopMbl 3aHATHI KaK:

® [MPAKTUYCCKUC 3aHATUS;
® TPCHUHI,
® KOHCYJIbTAIlUs;

CucremMa ypoKOB YCIIOBHA, HO BCE K€ BBIICTISIOTCS CIIEIYIOIINE BUIBI:

Ypok-nexyua. lpeanonaratorcsi COBMECTHBIE YCHJIMSI YUUTENSl U YUEHUKOB JUISl pELICHUs 00Ien
poOJeMHOM TT03HABATENbHON 3a1a4ui. Ha TakoM ypoke HCTOb3yeTcs TeMOHCTPAIlMOHHBIA MaTe-
pHaJl Ha KOMIIbIOTEpPE, pa3padOTaHHbIN yUUTENeM WU YIeHUKAaMH, MyJIbTUMEUITHbIE TPOIYKTHI.

Ypok-npakmuxym. Ha ypoke ydamuecss paboTaroT HaJl pa3IMYHbIMU 3a/JaHUSIMU B 3aBUCUMOCTH OT
CBOEH MOAroTOBIEHHOCTU. Buapl paboT MOTyT OBITH CaMbIMU pPa3HBIMM: MHCbMEHHBIE HCCIIEI0Ba-
HUS, pElIeHHE Pa3jIMyYHBIX 33]a4, MPaKTHUYEeCKOe MPUMEHEHHUE Pa3JInYHbIX METOJOB pEIlIeHUs 3a-
nad. KomnpioTep Ha Takux ypoKax HMCIOJIb3YeTCsl KaK 3JEKTPOHHBIA KaJbKyJIATOp, TPEHAXep yCT-
HOTO cYeTa, BUpTyalibHast 1ab0opaTOpHsl, UCTOUHUK CIPAaBOYHONU HHPOPMALIUY.

Ypok-uccneoosanue. Ha ypoke yuammuecs pemator npoOIeMHYIO 3aja4y HCCIeI0BaTEIbCKOrO Xa-
paKTepa aHATUTUYECKUM METOJIOM U C TIOMOIIIbIO KOMITBIOTEPA.

Komoéunuposannwlii ypok npeanosaraeT BbIIOJIHEHUE paboT U 3aJaHUI pa3HOTo BUA.

Ypok pewwenus 3a0au. BeipaGaTeiBaloTcs y yJaiuxcsi yMEHHUSI 1 HABBIKK PEIICHUS 3a/1a4 Ha YPOB-
He 00s3aTeIHbHON U BO3MOXKHON MOATOTOBKH. JIFOOOW ydamuics MOXKET HCIOJb30BaTh KOMIIBIO-
TepHYI0 HHHOPMAITMOHHYIO 0a3y 110 METO/IaM pelIeHUs Pa3IUYHBIX 3a/1a4.


http://www.uchportal.ru/load/131-1-0-4040

Ypok-mecm. TectupoBanue NpoBOAUTCS € LIETbIO JUATHOCTUKH MPOOETOB 3HaHUM, KOHTPOJIS YPOB-
HSl OOyYEHHOCTH yYallluXcs, TPEHUPOBKU TEXHHUKE TeCTUpOBaHUsA. TecThl Mpeangaraorcs Kak B Ie-
YaTHOM TaK U B KOMIIbIOTEPHOM BapuaHTe. [[prueM B KOMIBIOTEPHOM BapUaHTE BCEr/la C OrpaHU-

YCHHUECM BPCMCHU.

Ypok-3auem. YcTHbI onpoc ydammxcsi IO 3apaHee COCTABJIEHHBIM BOIPOCAM, & TAKXKE PEIICHUE
3a/1a4 pa3HOI'0 YPOBHSI 110 U3YUYEHHOU TeMeE.

Ypox-camocmoamenvnan padoma. llpennararorcsi pasHble BHIBl CaMOCTOSTEIBHBIX PadOT:
JIByXYpPOBHEBAsI — YPOBEHb 00s3aTENbHON MOATOTOBKU - «3», YPOBEHb BO3MOXXHOW MOJTOTOBKH -
«4» 1 «5»; OONBLION CIHMCOK 33JaHUI PAa3HOTO YPOBHS, U3 KOTOPOTO yUYAIIMICS PEIIAeT UX 10 CBO-
€My BbIOODY.

Ypok-konmponvuasn padoma. IIpoBoInTCS HA IBYX YPOBHSX: YPOBEHH 00s3aTEIBLHON MOATOTOBKU
- «3», ypOBEHb BO3MO>KHOM MOJATOTOBKH - «4» U «5».



TeMaTI/I‘ICCKOC IJIAHUPOBAHHE. MareMaTHKa. 5 Kjacc.

(5 yacoB B Hene10, 34 Hegeau, Bcero 170 yacoB)

IIpenmeTHbIe pe3yabTaThI OGopynoBanue
R Tema ypoka Kou-Bo s
npuMeHsieMoe Ha
n/n 4acoB
ypokax
OCHOBHAIJ I'PYIITIA Ooyuarommuecs c 3I1P
Hatypaubnbie yncaa (20 4)
1-2 |Psan HaTypasbHBIX YuCeN 2 |Onucvisamsb CBOWCTBA HATYPaJBHOTO psna. UuTaTh U 3amUCHBATE | Onucbiéams CBOMCTBA HATYPAJIBHOTO psina. UUTaTh M 3aUCHIBATH
HaTypalbHbIE YMCIIa, CPAaBHUBATh U YIIOPSI0YMBATH UX. HaTypalbHbIe YMCIIa, CPAaBHUBATh U YIIOPSAA0YUBATH HX.
3-5 |Hudpst. decaruanas 3a- 3
ITHCh HATYPATBHBIX YHCET Pacnosnasame Ha deprTexax, pUCyHKaX, B OKpYyXaroleM Mupe  |Pacnosnasams Ha 4epTekax, pUCyHKaX, B OKPYXKAIOIIEM MUpPe
OTpPE30K, NPSAMYIO, JTyd, INIOCKOCTh. IIpHBOANTH IpUMEpPHI OTpPE30K, MPSAMYIO, Ty4, INTIOCKOCTh. IIpHBOANTE MpUMEpPHI
6-9 |Otpesok. [lnuua orpeska. 4 |Momeneii oTHX duryp. MoJenel 3Tux Quryp.
Hzmepsams uiHBL 0Tpe3KoB. CTPOUTH OTPE3KH 33AaHHOM IUTHHEL. |HM3mepsamb TAHBL OTPe3KOB. CTPOUTH OTPE3KH 33AaHHOH JJTHHBL.
PemaTs 3amaun Ha HAXOXKICHUE AJIMH OTPE3KOB. BripaxaTs oxHu PemaTh 3a1a4un Ha HaX0XKACHUE AJIHH OTPE3KOB. BrIpaxkaTs oHH
10-12|IInockocts. psamas. JTyu. 3
€IMHMIIBI JUTMH Yepe3 apyrue. [IpuBoauTs npuMepsl MpuOOpoB CO |€AMHMIIBI JUTHH Yepe3 apyrue. [IpuBouTs npuMepsl mpundopoB co
HIKaJaMHU. IKaJaMHu.
Cmpoumpb Ha KOOPJUHATHOM JIyde TOUKY C 3aJJaHHOi koopauHa- |Cmpoums Ha KOOPIUHATHOM JIyde TOUKY C 3aJlaHHOI KOOpAUHA-
TOM, ONPENeNsITh KOOPANHATY TOUKH. TOM, ONPEeNsTh KOOPANHATY TOUYKH.
13-15|1kana. KoopauHaTHbIH 3
Iyd
16-18|CpaBHeHHe HAaTYpalIbHBIX 3
qucen
19 |IloBTOpEeHME U cUCTEMATH- 1
3anus yueOHOro Marepuaia
20 |KonrpomnbHas pabota Nel 1
Cio:xeHHe U BBIYMTAHHE HATYPATbHBIX yncesa (3349)
21-24|CnoxeHue HaTypalbHBIX 4 |Dopmyruposams CBOWCTBA CIOKEHHS U BBIUUTAHUS HATYPalbHBIX|Qopmyauposams CBOWCTBA CI0XKEHHS M BEIYUTAaHUS HATYPaJIbHBIX,

urcenr. CBOMCTBA CIIOXKE-
HUSL.

UHCCJI, 3aIIMChIBaTh 3TH CBOICTBa B BUIC q)OpMyJ'I. HpI/IBOHI/ITB

YHCCJI, 3allMChIBATh 3TH CBOIICTBa B BUIC (1)OpMyJ'I. HpI/IBO,HI/ITB




25-29

Breruntanue HaTypaJIbHbIX
YHUCCII

MpUMEPHl YHCIOBBIX M OYKBCHHBIX BBIPDAXCHHH, (QOPMyIL.
COCTaBIsATh YHCIIOBBIE M OYKBEHHBIE BBIPAXKEHHUS IO YCIOBHIO
3amaun. Pemate ypaBHEHUS Ha OCHOBAHUU 3aBHCHUMOCTEH MEXAY|

MPUMEPHl  YHCIOBBIX M OYKBEHHBIX BBIPDAKCHUH, (QOPMYIL.
CocCTaBNIsTh YHCIIOBBIE M OYKBEHHBIE BBIPAXKEHHS IO YCIOBHIO
3agauu. Pemare ypaBHEHUS Ha OCHOBAHUH 3aBHCHUMOCTEH MeXIy|

30-32|YncrnoBsie 1 OyKBEHHbIC KOMIIOHCHTaMU JCHCTBUM CIOKEHUS U BbluUTaHMs. PellaTb(kOMIOHEHTaMU [EHCTBUN CIIOXKEHHA M BblUMTaHusd. Pemarts
BBIpAXKEHHA. POPMYITHI. TEKCTOBBIE 3aJ]au C IOMOIIBIO COCTABIICHUS yPaBHEHHUI. TEKCTOBBIE 3aJ]au C IOMOIIBIO COCTABJICHUS yPaBHEHUI.
33 |Kontposnbnas padora Ne2 Pacnosznaéams Ha 4EPTEKAX U PUCYHKAX YIJIbI, MHOIOYTOJIBHUKMY,|Pacno3nasams Ha 4epPTEKaxX U PUCYHKAX YIJIbl, MHOTOYI'OJIbHUKH,
B YaCTHOCTU TpPEYTOJbHUKH, NMPSIMOYroJbHUKH. Pacro3HaBaTh B|B YAaCTHOCTU TPEYroOJbHHUKH, IPAMOYTOJbHUKHU. Pacro3HaBaTh B
34-36YpaBHenue OKpYKAaIOIIeM MUPE MOJIENH 3THX (uryp. OKpYKAIOILIeM MUpPE MOJENHN 3THX (Quryp.
37-38|Yrosn. O603HaYCHUE YTIIOB. C moMouipl0 TPaHCIOPTHPA U3MEPSTh IpadyCHbIE Mepbl YIIIOB,|C HMOMOIIBI TPAaHCIOPTUPA U3MEPSTh PAJyCHBIE MEPHI YIJOB,
CTPOUTD YIJIbl 33JJaHHOM I'paJlyCHOW MEpBbI, CTPOUTH OMCCEKTPUCY|CTPOUTD YIJIbI 33J]aHHOM I'palyCHON Mepbl, CTPOUTH OUCCEKTPUCY
39-43|Buns! yrnos. U3Mepenne nanHoro yrma. KnaccuduumpoBats yribl. Knaccuduimpoats|nanHoro yria. Knaccuduimposats yribel. Knaccuduimpoatsb
YIJI0B TPEYTOJBHUKU IO KOJWYECTBY PAaBHBIX CTOPOH M IO BUAAM HX|TPEYTOJIBHUKH IO KOJMYECTBY PABHBIX CTOPOH M IO BHIAM HX
yr0B. ONKCHIBaTh CBOMCTBA MPSIMOYTOJIBHUKA. yria0B. ONUCBHIBaTh CBOMCTBA MPSIMOYTOJIBHHUKA.
44-45|MHoroyronbHuKku. PaBHble
¢urypst [Haxooums ¢ TIOMOIIBIO (OPMYJ MIEPUMETPHI IIPSIMOYTOJIbHUKA U[Haxooums ¢ MOMOIIBIO (GOPMYJ MEPUMETPHI NPSMOYTOJIbHUKA U
KBagpaTa. PemaTh 3agauM  Ha HAaxXOXJAEGHHE NEpUMETPOB|KBagpara. PemaTs 3agauyd  Ha HaXOXKAEGHHE IEPUMETPOB
46-48|TpeyrobHUK U €ro BUJBI PSMOYTOJNBHUKA U KBaJ[paTa, IpaayCHON MepHI YIIIOB. MPSIMOYTOJIbHUKA U KBaJpaTa, IPpaayCHON MepHI YIIIOB.
49-51 (IIpssmoyronsHHK. OCb . .
CHMMETpHH (GUTYpHI Cmpoums JOTMYECKYIO LENOYKY PpacCYXJICHHH, CONMOCTaBIATh|Cmpoums JOTHUECKYIO LEMOUYKY pACCYXIEHHH, COIOCTaBIAThH
[OJTyYEeHHBIN pPe3yNbTaT C YCIOBUEM 3a1a4H. [OJTy9YCHHBIA PE3yNbTaT C YCIOBUEM 3aJ1auu.
52 [(IloBTOpEHUE U cUCTEMATH-
[Pacnosnaéams GUTYpbl, HIMEIOIUE OCh CHMMETPUH. [Pacnosnasams QUTYpPBI, UMEIOIHE OCh CHMMETPHH.
3anus y4eOHOro MaTepHaia
53 |KontponbHas paboTta Ne3
YMHoOKeHHe U ieJIeHHe HATYPaJbHbIX unces (37 1)
54-57|YmHoxenue. [lepemecTu- Dopmynuposams CBONCTBA YMHOKEHUS U JCICHUS HaTypabHbIX|Dopmyaupoeams CBOIMCTBA YMHOXKECHUS U JIEJICHUS HATYPaJIbHBIX
TEABHOE CBOMCTBO YMHO- YuCell, 3alMChiBaTh 3TH CBOMCTBA B BHJE (Gopmyin. Pemars|ducen, 3amuceiBaTh 3TH CBOMCTBA B BHJE (opmyi. Pemarh
KCHHA YPaBHEHHUS Ha OCHOBE 3aBUCHMOCTEH MEXJy KOMIIOHEHTaMH|ypAaBHEHHS Ha OCHOBE 3aBUCHUMOCTEH MEXIy KOMIOHEHTAMH
apu(METHIECKIX TCHCTBHH. apu(METHIECKUX TCHCTBHH.
58-60|CoueraTenbHoe U pacmpe-

JACIIUTCIIBHOC CBOIiCTBa

YMHOKCHUL

Haxooums OCTaTOK NpHU JEIEHWH HATypalbHbIX uucel. Ilo

Haxooums OCTaTOK NpHU J[eNEeHWH HaTypalbHbIX uucel. Ilo




61-67

/lenenue

3aJaHHOMY OCHOBaHHIO W TIOKAa3aTCJII0 CTCIICHW HaXOIOHUTh
3HA4YCHUEC CTCIICHU YHCIia.

HaxonuTs miomanu nmpsMOYrolbHUKAa M KBaJgpaTa C IMOMOIIBIO
(opmyi. BeipaskaTh OHM €JMHULBI IUTOMIAIN Y€PE3 APYyTHE.

3alaHHOMY OCHOBAaHMIO ¢ IIOKa3aTeIl0 CTEIECHU HaXOIUTh
S3HAYCHHUC CTCIICHU 4YHCJia.

HaxonuThs miomaau mpsMOYrolbHUKA M KBajJpaTa C IOMOUIbIO
¢dopmyn. BeipaxkaTs OHN €AVHHUIBI IUIOMIATN YE€PE3 APYTHUE.

68-70| lentenne ¢ ocTaTkoM Pacnosnasamv Ha depTekax M PHCYHKax INPAMOYTOJBHBIN|Pacnosnaéams Ha 4epTeXax M PUCYHKAX MNPSIMOYTOJbHBIN
71-72|Crenens uncna napajulelienunen, nupaMmuny. PacnosHaBaTh B OKpY’KarollleM |Iapajulelenure], nupamMuny. PacnosHaBaTb B OKpYKaroleM
MHUpE MOJIEIH dTHX QUTyp. MHpPE MOJEIH STHX QUryp.
73 |KontpossHas pabota Ne 4
W3o0paxaTh pa3BepTKU MNPSIMOYrojbHOro Napajuienenunena u|M3zo0paxaTs pa3BepTKH NPSIMOYTOJBHOTO Napajulelienunena u
74-77|[Inomane. Ilnomans nps- ITMpaMUJIBL. NUpaMHIbL.
MOYTOJIbHUKA
78-80|TIpamoyronsHbtit napanie Haxooums 00beMBbl PSMOYTOJILHOTO Tapajuiesienunena u Kyoa c|Haxooums 00beMbl IPSMOYTOJIIBHOTO Mapajuieenumena u Kyoa ¢
nemmmen, [npamia. nomotplo ¢opmyis. BeipakaTh ofHM equHHUIBI 00bemMa dYepes|nomouiblo (opmys. BwlpakaTh OAHM eIWHHUIBI O00beMa Yepe3
JpyTHe. JpyTHe.
81-84|00bEM MPAMOYTOIHLHOTO
Pewams KoMOMHATOPHBIE 3aJa4H C IIOMOIIBIO Nepedopa BapuaH- |Pewams KOMOMHATOPHBIE 3aJa4H C IIOMOIIBIO ITepedopa BapuaH-
HapajuieNieTInne 1a
TOB. TOB.
85-87|KomOuHaTOpHBIC 33029l
88-89 |[loBTOpEHUE U CHCTEMATH-
3anus y4eOHOro MaTepuaia
90 |KonrpospHas pabora Ne 5
I'naBa 4. O0bIkHOBeHHBIE 1podu (18 )
91-95|ITonsTHE OOBIKHOBEHHON Pacnosnasams ~ OOBIKHOBEHHYIO  1IpoOb, mpaBmibHBIE H|Pacnosnaéams  OOBIKHOBEHHYIO  JpoOb, TIpaBWIBHBIE |

Ipobu

HEeNpaBWIbHBIE P00, CMENIaHHbIe YKciia. YUTaTh U 3aITUCHIBATH
OOBIKHOBEHHBIE  JIpOOH,

0OBIKHOBEHHBIE ApOOU C paBHBIMU 3HaMeHaTelssMu. CKIaapiBaTh

CMCHIAHHBIC qucia. CpaBHI/IBaTI)

HEeNpaBWIbHbIE ApoOH, CMENIaHHbIe Yiciia. YUTaTh U 3aITUCHIBATh
Apobu,
OOBIKHOBEHHBIE APOOU C paBHBIMHU 3HaMeHaTelssMu. CKIaabpiBaTh

OOBIKHOBEHHBIE cMemannple  yucna.  CpaBHUBATh




96-98

[IpaBuibHBIC U Hempa-
BUIIbHBIE 1poou. CpaBHe-
HHUE Opo0eii.

Y BBIYUTATh OOBIKHOBEHHBIC I[p06I/I C paBHBIMHU 3HAMCHATCIIAMMU.

IIpeobpasosvbieams HETIPABWIBHYIO Ipo0b B CMELIAHHOE YHCIIO,
CMEIIaHHOE YHCII0 B HEMPABIIIBHYIO IPOOB.

Ymemo 3amuchiBaTh pe3yabTAT JCNCHUS JABYX HATYpPATbHBIX YH-
ceJl B BUIe OOBIKHOBCHHOW ApOOH.

Y BBIYUTATh OOBIKHOBCHHBIC ,le06I/I C paBHBIMH 3HAMEHATCIIIMHA.

IIpeobpasosvieams HETIPABWIBHYIO IpoOb B CMEIIAHHOE YHCIIO,
CMEIIaHHOE YHCII0 B HEMPABIIBHYIO IPOOB.

Ymems 3ammchiBaTh pe3ynabTaT JENCHUS JABYX HATYpPAIbHBIX YH-
celt B BU/Ie OOBIKHOBEHHOM Ipo0H.

99- |CnoxxeHHe M BEIYUTaHHE
100 (mpoOeii ¢ O MUHAKOBBIMU
3HAMEHATEISAMH
101 |dpobu u neneHue HaTYy-
PAJBHBIX YHCET
102- |CmermanHbIe yncia
106
107 [[loBTOpEHUE U cUCTEMATH-
Barust yueOHOro MaTepuaa
108 [KonrtponbHas padota Ne6
HecaTuunsie aApodu. (484)
109- [[IpencraBieHue O AECSITHY- \Pacnosnaéamp, 4YWTaTh ¥ 3alKMCBIBATh ACCATHYHBIC JApoOu.Pacnosnaéams, 4YWTaTh W 3alKCHIBATh JCCSATHYHBIE JPOOH.
112 |mbIx apobsx HaspiBaTh paspsigbl ACCATHYHBIX 3HAKOB B 3aIllMCH JecaTHYHBIX[Ha3biBaTh paspsipl ACCATHYHBIX 3HAKOB B 3alHCH JICCATHYHBIX
pobeit. CpaBHUBATH JecsTUYHBIE ApoOH. OKPYIIATh JAecsaTuuHblefnpoOeil. CpaBHUBATH AeCSITUYHBIE ApoOH. OKPYIIIATh AECSITHYHBIC
113- |CpaBHenye eCATHYHbIX pOOM M HATypaJIbHBIE YUCITA. BBIMOIHATE PUKHIKY PE3yIBTATOB[IPOON M HATYpAIBHBIE YUCIIA. BHIMOIHATE PUKUIKY PE3YIBTATOB
7§ . o . o
115 |mpobe BeIYMCICHUNA. BBIMONHATE apudMeTHUecKHe MAEHCTBHS — HAJBBIYUCICHUHA. BBHIMONHATE apudMeTHYECKHE MAEHCTBHS — Haj
IeCSITHYHBIMU POOSMH. ITeCATUYHBIMU POOSIMHL.
116- |Oxpyrnenue uncen. [pu-
jj{? EHHKH Haxooums cpelHee apupMeTnieckoe Heckodbkux yrcel. [IpuBo-Haxooums cpennee apudmMeTnueckoe HeCKOIbKUX yncel. [IpuBo
- [Croxenne N .
JTUTH TIPUMEPBI CPEIHNUX 3HAYCHHWN BEIWYHHBI. Pa3bsICHSTH, YTOJIMTH MPHUMEPHI CPEIHNUX 3HAYECHHN BEIHYUHBI. Pa3bsCHATH, UTO
124 v BEIYMTAaHUE AECATUYHBIX
poGeit rakoe «OmauH TporieHT». [IpeacTaBnsaTh MPOLCHTHI B BHUIC Aecs-rakoe «OmuH mporeHT». [IpegcTaBisTh MpOICHTHI B BHIE IeCS-
THYHBIX APOOel U JecaTHYHbIC APOOU B BUIE MPOICHTOB. Haxo-TudaHbIX Apobeit U mecsaTudHbie ApoOu B BUae mpoleHToB. Haxo-
125 |Kontposnsas pabora Ne7 ITUTH TIPOIIEHT OT YHCJIA U YHCIIO TI0 €r0 TPOIIEHTaM. ITMTH TIPOTIEHT OT YKCJIA U YHCIIO TI0 €0 MPOIIEHTaM.
126- | YMHOXEHUE TECITUIHBIX
132 |mpobeit
133- | deneHue AeCATHYHBIX qPO-

141

Oei




142 |KontponbHas pabota Ne§ 1
143- |Cpennee apudmernieckoe. 3
145 |CpenHe 3HaUEHHE BEIHYH-

HBI.
146- |IIpouentsl. HaxoxaeHue 4
149 |mpoLEeHTOB OT yKcIa
150- |HaxosxneHue uucia no ero 4
153 |mporeHTam
154- |IloBTOpEHME U CHCTEMATH- 2
155 |3amms yueOHOrO MaTepuaia
156 |KontpoabHas pabora Ne 9 1

IHoBTOpeHue u cucreMaTu3auus yuedOHoro marepuaia (144)

157- |YaopaxHeHus 115l TOBTO- 13 |BeimonHsAIOT 3amaHus 332 Kype 5 kiacca BrimonustoT 3aganus 3a Kype 5 kiacca
169 |penus xypca 5 kiacca
170 |KontpomnbHas pabota NelO 1




TeMaTI/I‘ICCKOC IJIAHUPOBAHHE. MartemaTuka. 6 Kjaacc.

(5 yacoB B Hene10, 34 Hegeau, Bcero 170 yacoB)

Oo6opynoBanue,
NpuMeHsieMoe Ha
Ne Tema ypoka Koui-Bo IIpeaMeTHbIE pe3yabTaThl ypokax
n/n 4acoB
OCHOBHasl rpynmna odyuarommuecs c 3[1P
JAEJIUMOCTDb HATYPAJIBHBIX YUCEJ (17 Y1)

1-2 | Aenutenu 2 Dopmynuposams onpeneraeHUs MOHATUN: IeTUTENb, KpaTHOE, | Popmynupoeams ONPENECICHUS NOHATUN: JEIUTeNb, KPaTHOE,

U KpaTHbIC MPOCTOE YHCIIO, COCTABHOE YHCIIO, OOIIMIl JeNuTesdb, Hau- |MPOCTOE YUCIO, COCTABHOE YHCIO, OOIIUHA AeIUTeNb, Hau-
3-5 | Mpussaxu gemmvocTy na 3 OOJNBIIMIA OOIIMK JCTUTENb, B3AUMHO MPOCTHIC YUCIIa, 00IIee | 00BN OOIIMI IENUTENh, B3aUMHO MPOCTHIC YHCIa, 00IIee

10. Ha 5 1 Ha 2 KpaTHOe, HanMeHbIee o0Iiee KpaTHOS W NPHU3HAKH AEITUMO- | KpaTHOE, HAUMEHBIIIee 001ee KpaTHOe U MPU3HAKA JEITMMOCTH

b
cTiHa 2,Ha 3,Ha 5,Ha 9, Ha 10. Ha2,Ha3,Ha 5,Ha 9, Ha 10.

6-8 | [Ipu3Haku nenuMocTH Ha 9 3

¥ Ha 3 Onucwisamp TpaBUlla HAXOXKICHUS HauOobliero obiero | Onucvieams NpaBuia HaXOXKICHUS HanOOJNBILETO0 OOLIEero Je-
9 |IMpoctsie 1 nenutens (HOJI), mamMenbiero o6mero kpatHoro (HOK) |murens (HOJ), mammenbimero obmiero kparaoro (HOK) me-

U COCTaBHBIC YUCIIA HECKOJIbKUX YHCEJI, PA3JIOKEHHUSI HATYPAITBHOTO YUCIa Ha MPO- [ CKOJBKUX 9HCE], Pa3JIOKCHUA HATypalbHOrO 4uCjia Ha IpPO-

CThIC MHOKHUTEIIH. CTBIC MHOKHTCIIN.

10- | Hau6Goupiuuii o0mmi gqeiam- 3
12 |renn
13- | Haumensbliiee oOriiee Kpat- 3
15 [ Hoe
16 |IloBTOpeHHE U CUCTEMATH- 1

3anus y4eOHOTO MaTepHana
17 | KonTtponbHast padota Ne 1 1

OBBIKHOBEHHBIE IPOBMH (38 4)

18- | OcHOBHOE CBOHCTBO JpOOH 2 Dopmynupoeams  ONPEACIEHUS IOHATUN: HECOKpaTumas | Qopmyaupogams  ONPENEIEHUsT IOHATUH:  HECOKpaTHMast
19 npoOb, 00Imuit 3HAMEHATENhb ABYX Apo0ei, B3auMHO 0OpaTHBIE | IpoOb, OOIIMI 3HaMeHaTe b ABYX Apo0eil, B3anMHO 0OpaTHBIE
20- | Coxpamenme apodeii 3 grcia. [IpuMeHsITh OCHOBHOE CBOWCTBO IpoOM il COKpaile- | yucia. [[puMeHsITh OCHOBHOE CBOWMCTBO APOOH UIS COKpalie-

22

HUsL ApoOed. [IpuBomuTh ApOOM K HOBOMY 3HAMEHATEIO.

HUs fApoOei. IIpuBoanTh ApOOM K HOBOMY 3HAMEHATEIIIO.




23-
25

[IpuBenenne npobdeii k 00-
ieMy 3HaMeHareno. Cpas-
HEHHE APOOeii.

26-
30

Cri0)xeHHe ¥ BEIYUTAHUE
npoOeit

31

KonrponbHas pabora Ne2

36

YMHO)KeHue apodeit

37-
39

Haxoxxnenne npodu ot
Ypciia

40

KontpomnbHas padora Ne3

41

B3aumMHo oOpaTHbIe yncia

42-
46

Hemenne npobeit

47-
49

Haxoxaenue yucia mo
3HAYCHUIO €0 Ipoou

50

[Ipeobpa3oBaHue OOBIKHO-
BEHHBIX IpO0eH B AeCATHY-
HbIE

51

beckoHneunsle nepuoauye-
CKHE JAECATHIHBIE 1poon

52-
53

JecsatnaHoe npuOImKeHne
OOBIKHOBEHHOM Ipobu

54

IToBTOpEHUE U cucTEMATHU-
3anus y4eOHOTO MaTepHana

55

KonrponbHas pabora Ne4

CpaBHHMBaTh OOBIKHOBEHHBIE APOOH. BBIMONHATH apudmeTn-
YecKue JeCTBUS HaJ OOBIKHOBEHHBIMHU JIPOOSMH.

Haxooums npo0b OT 4ncia ¥ YUCII0 MO 33JaHHOMY 3HAUEHHIO
ero npo6bu. IIpeoOpa3oBEIBaTE OOBIKHOBEHHBIE APOOH B JIECs-
THYHBIe. HaxomuTh AecATHYHOE NPHOIMKEHHE OOBIKHOBEH-
HOW IpooH

CpaBHUBaTh OOBIKHOBEHHBIE IpoOW. BemmonuaTe apudmern-
YecKue ACHCTBUS HaJl OOBIKHOBEHHBIMHU JPOOSMH.

Haxooums npoOb OT 4yKcia ¥ 9HCIIO MO 33JaHHOMY 3HAUCHHIO
ero npodu. [IpeoOpa3oBrIBaTh OOBIKHOBEHHBIE APOOH B JIeC-
THYHBIe. HaxoouTh necsaTHuHOe NPHOIKEHHE 00BIKHOBEHHOM
nIpobu

OTHomeHUs U NPONOPUMH

(28 1)

56-
57

OTHOLIEHUS

58-

[Iponopuuun

Dopmynuposams ONPENEICHUSA NMOHATUI: OTHOLIEHHE, IPO-
MOPIHs, TPOIEHTHOE OTHOIICHHE IBYX YHCEN, MPSIMO IpO-
MOPUMOHANIBHBIE U 00paTHO NPOINOPUUOHANIBHBIE BETHYHHBI.

Dopmynuposams ONPENEIACHUSA TOHATHI: OTHOLIEHWE, IIPO-
MOPIHA, IPOLIEHTHOE OTHOLICHHUE JBYX YHCEJI, IPSIMO TPOIIOP-
IIMOHAJbHBIE U OOPATHO MPOINOPILHMOHANBHBIE BeHYMHBI. [Ipu-




61

[IpuMeHsITH OCHOBHOE CBOMCTBO OTHOLIEHHS WU OCHOBHOE
CBOMCTBO Tponopunu. [IpHBOAWTH TpUMEpHl W OMHUCHIBATH

MCHSTH OCHOBHOE CBOMCTBO OTHOIICHHS U OCHOBHOE CBOMCTBO
nponopunu. [IpHBOIUTE MPUMEPHI M ONHCHIBATE CBOWCTBA Be-

62- | [pouentHoe oTHOWEHME CBOICTBA BEIMYMH, HAXOAAMIUXCS B MPAMO W 0OpPaTHOM MpOo- | IMUKMH, HAXOAAUMXCS B TIPAMON U 0OPAaTHOMN IPOTOPIMOHANb-
64 | ABYX HHCel HOPLHOHANBHBIX 3aBUCHMOCTSAX. HaXoJMTh IPOLEHTHOE OT- |HBIX 3aBUCHUMOCTAX. HaXoauTh HPOLEHTHOE OTHOLICHHE ABYX
HOILIEHUE ABYX 4Yucend. [[enuTh 4ucio Ha MpomopluuOHANbHEIE | Yucen. JIenuTs 4ucIo Ha IpONOpIUOHAIbHbIEC YaCTH.
65 | KonTpompHas padorta Ne5 By A poropH A poropH
4acTu.
66- | IIpsmas u o6paTHas mpo- 3anuceieams ¢ MOMONIBIO OYKB OCHOBHBIC CBOWCTBa Ipoowu,
67 | mopumonansHbIe 3aBHCHMO- 3anuceviéams ¢ MOMOIIBI0 OYKB OCHOBHBIC CBOWCTBA JIPOOH, | OTHOIICHUS, IPOHOPIIHH.
CTH OTHOIICHHUS, TIPOTIOPITUH.
Ananusuposame WHOOPMALNIO, TPEACTABICHHYIO B BHJC
68- | [lenenne uncina B 1aHHOM Ananuszuposamv  MHOOPMALMIO, TIPEACTABIECHHYIO B BHJE [ CTONIOYATHIX U KPYrOBBIX aAuarpamm. IIpencTtaBisars nHPOpMa-
69 |orHOUICHHH cTon09YaThIX W KPYTOBBIX AmarpamMm. IlpencraBmares wHGOP- | IHIO B BHIE CTOJIOYATHIX U KPYTOBBIX JUATPAMM.
MAIIHIO B BUJE CTOIOYATHIX M KPYTOBBIX AHATPaMM.
70- [ OxpyXHOCTb U KPYT N N
1 Ipusooums npuMepsl ciydaiHbIX coObITHH. Haxoauth Bepo-
Ilpuooums puUMeEpbI CIy4alHBIX COObITHH. HaxoauTh BEpoO- | AITHOCTH CIIy4ailHOTO COOBITHS B OIBITAX C PABHOBO3MO>KHBIMU
72- | Iimana oxpyskrocta. Tho- SITHOCTh CJIy4aifHOTO COOBITHS B OMBITaX C PABHOBO3MOXKHBIMH | HCXOIaMU.
HCXOJIaMHU.
74 |mans kpyra. A
Pacnosnasams Ha depTexax M pUCYHKAX OKPYKHOCTB, KPYT,
75 ]_[I/IJ'II/IHL[p, KOHYC, ap Pacnosznasame Ha YCPTCIKAX U PUCYHKAX OKPYKHOCTb, KPYT, OUJINHIP, KOHYC, cq)epy, map U uX 3JICMCEHTHI. Pacnio3uaBarts B
76- | lnarpamus LUIMHAP, KOHYC, C(epy, Iap M MX SIEMEHTHL. Pacro3HaBats B | okpyskaromeM Mupe Mojenu 3tux Guryp. CTpouTh ¢ HOMOIIBIO
77 OKpY’KaloIeM MHUpe Mojend 3TuX ¢uryp. CTpouth ¢ nomo- LIUPKYJIS OKPY>KHOCTh 3aJ]laHHOTO paauyca. M3o0paxath pas-
B0 IUPKYJIA OKPYKHOCTh 33IaHHOTO panuyca. M3o0paxath BEPTKH IIIMHIAPA U KOHyca. HaspBaTh mpuOMmkEHHOE 3HaUe-
78- | Cnygaiinsie coObITHS. Be- pa3BEPTKM HWIMHIpAa W KoHyca. HasbiBaTh npuOMWKEHHOE | Hue uncna m. HaxoauTh ¢ MOMOIIBIO hopmyn ITUHY OKPYKHO-
80 | pOATHOCTH CITy9alfHOTO 3HadeHue uucia m. Haxoauth ¢ nomompio GopMmyn JIMHY |cTh, muomans Kpyra
CoOBITHUS OKpPY’KHOCTH, IIOLIAIb Kpyra
81- [I[loBTOpeHue u cucremaru-
82 |3anus yueOHOro Marepuana
83 | KonTponbHhas padora Ne6
PannonanbHble ynucaa u aeiicrBus Hag HUMU(70 4.)
84- | I[TomoxwuTenbpHbIE U OTPHUIIA- Ilpueooums TIpUMEPHl HUCIIONB30BAHUS TIOJIOKUTEIBHBIX H | [[pugooums TpUMEpPHl UCIIONB30BAHHS TOJOKUTEIEHBIX U OT-
85 | TenmbHBIC YKMCIIa OTPUIIATEIEHBIX Yrcen. DopMyTHpOBaTh ONpEACICHUE KOOP- | pHUIATeFHBIX uncell. DopMymupoBaThk omnpeaeicHue KOOPIH-
MHATHOU npssMoi. CTPOUTh HAa KOOPAMHATHOM MPSIMOM TOUKY | HATHOW mpsiMoii. CTPOUTh HAa KOOPJWHATHOM MPSMOH TOYKY C
86- | KoopnunaTHas npsmas A . p P 8 P P Y vp p N P P Y
88 C 3aJJaHHOW KOOPMHATOM, ONPEENATh KOOPIUHATY TOUKH. 3a/IaHHOIM KOOPIWHATON, ONIPEAEIATH KOOPAMHATY TOUKH.
89- | Llexnbie uncna. Panuonas- Xapaxmepusoeams MHOXECTBO WeNbIX 4Yucel. OOBACHATH | Xapaxkmepuzoéams MHOXECTBO IENbIX dncesl. OOBACHATH HO-
90 |Hble uncia TIOHTHE MHOYKECTBA PAIIMOHAIBHBIX YHCEI. HSTHE MHOXECTBA PAllMOHAILHBIX YHCE.
91- [Mopayns umncna




93

94-
97

CpaBHeHHUe uncen

98

Kontponsnas padora Ne7

99-
102

CrnoxeHne paruoHaIbHBIX
qucen

103+
104

CBolicTBa CI0KEHUS pa-
LHOHAJBHBIX YUCEN

105+
109

Brrunranne panruOHAaJIbHBIX
quCea

110

KontponsHas padora Ne§

1114
114

YMHOK€EHUE paluoHallb-
HBIX YHUCET

115
117

CBolicTBa yMHOXKEHHS
panMoHaIBHBIX YHCEL.

118
122

Koa¢ppunuenr.
PacnpenenurenbHoe cBOM-
CTBO YMHOKEHHS.

123
126

ﬂCHeHI/Ie panrOHaJIbHBIX
qucea

127

Kontponsnas padora Ne9

128
131

Pewenune ypaBHeHui

132
136

Pemenne 3aga4 ¢ momMoIsI0
YpaBHEHUIH

137

Kontpomnsnas padora Nel0

138
140

IlepnenaukymnsipHble Ipsi-
MBIE

141+
143

OceBast 1 HeHTpabHas
CUMMETPUH

Dopmynuposame onpeeneHue Moaynsa uucna. Haxonuts Mo-
NyJb YHCTa.

Cpaenuseamp panyoHaANIbHbIE 4YWCa. BBIMONHATE apudmern-
YEeCKUE CHCTBHUS HaJ PalMOHAIBHBIMY YHCIIAMH. 3aIIChIBATh
CBOWCTBA apu(METHICCKUX ACUCTBUHA HAJ parOHAIBLHBIMHU
gyrciaamu B Buze Gopmyi. HassiBaTs k03¢ ¢ummeHT 6ykBeHHO-
T'O BBIPKEHHUS.

Ilpumensamsb cBOICTBA NIPU PEILICHUH ypaBHEHUH. PemaTh Tek-
CTOBBIE 33aJ]auH C IOMOIIBIO YPaBHEHHUII.

Pacnosnaeame Ha yepTexKax U PUCYHKaX MEPICHIUKYISAPHbIE
U TapajuieNibHble NpsiMble, QUTYpBI, UMEIOIINE OCh CHMMET-
pHUH, LEHTP CHMMETPHH. YKa3blBaThb B OKPY)KAIOIEM MHpE
Mojenu 3Tux Guryp. ©opMynInpoBaTh OINpEAEICHHE MEePICH-
JTUKYJSIPHBIX TPSMBIX M MApaJUIeIbHBIX NPSMBIX. CTPOUTH C
MIOMOIIBIO YTOJIbHUKA NEPICHINKYJISApPHBIC MPSIMBIC W Mapai-
JIeTIbHBIE TIPSIMBIE.

Obvsacuams W WUIIOCTPUPOBATh TIOHATHE KOOPAWHATHOM
riockoctd. CTpOUTh Ha KOOPIWHATHOH IUIOCKOCTH TOYKH C
3aJlaHHBIMH KOOPJIUHATAMH, OMNPENENISiTh KOOPAWHATBI TOYEK
Ha IockocTH. CTpOUTh OTHENbHbIE IpapUKu 3aBHCUMOCTEH
MEXJ/y BEJIMYMHAMHU MO TOYKaM. AHAIU3UPOBaTh TpaduKu
3aBUCHMOCTEW MEX/y BEeJIMYMHAMU (PACCTOSIHUE, BPEMsl, TEM-
mepaTtypa 4 T. II.)

Dopmynuposame onpepaereHue Moxyis yuciaa. Haxoauts Mo-
JIyJb YUCIIA.

Cpa@nueamb pallMOHAJIbHBIC YHCJIA. Bremonuars apI/I(i)MeTqu—
CKHe HCﬁCTBHﬂ Hax palfiOHaJIbHBIMU YHUCJIaMU.

HaspBats x03¢ ¢uirieHT OyKBEHHOTO BBIPAKCHUS.

Ilpumensams cBONCTBA NpU PELICHUHU ypaBHEHUH. Pemarh Tek-
CTOBBIE 3aJJauyl C IOMOIIBIO YPABHEHUIA.

Pacnosnasams Ha depTexkax U pUCYHKaX MEPHEHIUKYIISIPHBIC
U TapajuieNbHbIe IpsMble, GUTYPBI, HIMEIOIUE 0Ch CHMMETPHH,
LEHTP CUMMETPHU. YKa3bIBaTh B OKPYXKAIOIIEM MHpPE MOJEIU
TuX (uryp. @opMynupoBaTh ONpeAeIeHHe NEPIEHANKYISIp-
HBIX MPSIMBIX M TapajuIeIbHBIX NPSAMbBIX. CTPOUTH ¢ TOMOIIBIO
YTOJbHUKA TIEPIEHIUKYISIPHbIE MpsAMbIE M IapajuleIbHbIC
IpsIMBIE.

O6vscHams 1 WILTIOCTPUPOBATH TIOHATHE KOOPAWHATHOM TIOC-
kocti. CTPOUTh HAa KOOPJHMHATHOMN IUIOCKOCTH TOYKH C 3a/aH-
HBIMH KOOPIMHATAMH, ONPEICIATh KOOPIMHATHI TOYCK Ha
wiockocTd. CTPOUTH OT/Ie/IbHBIC TPa(UKN 3aBUCUMOCTEH MEXK-
JIy BEJIMYMHAMH 10 TOYKAM. AHAIU3UPOBATh rpad)UKU 3aBUCH-
MOCTel MeX]ly BEIMUNHAMU (PAaCCTOSIHUE, BPEMsI, TeMIeparypa
U T. 1)




144 ITapannenpHble NpsIMbIE 2
145

1464 KoopavuHaTHast II0CKOCTh 3
148

1494 I'padpukn 2
150

151 IToBTOpEHUE U CUCTEMATH- 2
152 | 3amust yueGHOTO MaTepuana

153 | KonrposnsHas padota Nel | 1

HOBTOPEHUE U CUCTEMATU3ALNMUA YYEBHOI'O MATEPUAJIA KYPCA MATEMATHUKMU 6 KJIACCA (17 9)

1544 TToBTOpEHUE U CUCTEMATH- 16 BrimonHstoT 3agaHus 3a Kype 6 kiacca BrimonHst0T 3a7aHus 32 Kype 6 Kiacca
169 | 3arust yueOHOTO MaTepuaia

Kypca MaTeMaTuKH 6 Kiac-

ca
170 | KonrponbHas paboTa Nel2 1




TeMaTI/I‘ICCKOC IJIAHUPOBAHHUE. MartemaTuka. 7 KJjacc.

(5 yacos B Hene10, 34 Hegeau, Bcero 170 yacoB)

K
N g IIpenmeTHBbIe pe3yabTaThI OGopynosanne,
w/n Tema ypoka ] NpUMeHsieMoe
Bo OcHoBHasi rpynmna Ooyuaromuecst Ha YPOKAaXx
u c 3I1P
I'nasa 1 JluHeiiHOe ypaBHeHHUeE € OJHOM 15 Pacnosnasams 4uCIOBBIE BBIPAXKEHUS U BBIpAXKEHHA | Pacno3naeams YUCIOBBIE BBIPAKEHHS U BBIpaXe-
nepeMeHHOI C IIEPEMEHHBIMU, JIMHEHHbIE ypaBHEHMs. [[pUBOINUTE | HUS C IEPEMEHHBIMH, JUHENHbIE ypaBHeHuUs. [Ipu-
1-3 | Brenenue B anrcopy 3 | TPUMEpsI VBI)Ipa)KCHI/Iﬁ C MEepPEeMEHHBIMH, JTMHEHHBIX BOIUTH NPHMEpbI Bmvpameﬂuﬁ C TepeMEHHBIMH,
YPaBHEHHUI. CocraBnarth BBIP@XCHHE | JUHEHHBIX YypaBHEHHH. COCTaBISATH BBIPAKECHHE
4-8 | JluneitHoe ypaBHEHUE C OHOMN 5 | c mepeMeHHBIMU 10 YCJOBHUIO 3aJa4yi. BBIMOIHATH | C IEPEMEHHBIMHU IO YCIOBHIO 3aJaud. BBINONHATH
NepEeMEeHHOM npeoOpa3oBaHys BEIPAXKEHUH: MPUBOAUTE MOJO0HBIE | MPeoOpa3oBaHusl BHIPRKEHHN: MPUBOIUTH IMOH00-
9-13 | P claraeMble, packpbiBaTh cKoOkHM. Haxomuth 3Hade- | Hble ciiaraemble, packpbiBaTh CKOOkH. Haxomuts
- eIIeHHE 33734 C IOMOLIBIO 5
ypapHeHwi HUE BBIPQXECHHA C IEPEMEHHBIMH IPH 3aJaHHBIX | 3HAUEHUE BBIPAXKECHUS C MEPEMEHHBIMH NPHU 3a/aH-
3HAYCHUSX MepeMeHHbIX. KiaccupuumpoBaTh aj- | HBIX 3HAUEHHSIX MepeMeHHbIX. KiaccupuuupoBath
14 IloBTOpEHME M cHCTEMaTH3aIH 1 | rebpanueckue BoipakeHus. ONUCHIBATEH IIEJIbIE BBI- | ajdreOpandeckue BbIpakeHHs. OMHMCHIBATH IEITbIC
yueOHOro MaTepuasia PaKEHHSL. BBIPAXKCHMS.
15 KonTponbhas pabota Ne 1 1 . .
Dopmynuposams OTpeNEICHUE JUHEWHOTO ypaBHe- | Popmyauposams ONpeAeTeHHE JTUHEWHOTo YypaB-
Hus. Pemath nauHeiiHOe ypaBHeHue B oOlieM Buje. | HeHus. Pemath auHeiiHOe ypaBHEHHE B O0LIEM BU-
WnTepripeTupoBaTh ypaBHEHHE Kak MareMaTude- | ae. MIHTepnpeTHpoBaTh ypaBHEHHE Kak MaTeMaTH-
CKYIO0 MOJIeNIb peanbHol cuTyanuu. ONMUCHIBAaTh CXe- | YeCKYI0 MOJENb peajbHON cuTyaruu. OmHChIBaTh
My PELIEHHs] TEKCTOBOM 3aJauM, NMPUMEHATh €€ NI | CXeMy pElIeHHs TEKCTOBOW 3a7aduu, MPUMEHATH €&
pelIeHns 3aaad. JUTSl pEeIIeHus 3aaad.
I'naga 2 llpocTeiiniue reoMeTpu4ecKue 15 TIpusodums IpUMeEpBI TEOMETPUUECKUX QUTYD. IIpusodums IipuMEpPBI reOMeTpHYECKUX PUryp.
(urypsl u ux cBoiicTBa Onucwvieams TOUKY, IPSIMYIO, OTPE3OK, Ty, YTOJI. Onucviéams TOUKY, PSIMYIO0, OTPE30K, JIyd, YTOJl.
16-17 | Touxu n mpsivibic 2 Dopmynuposams: Dopmynupogams:
onpeodeieHus: PaBHBIX OTPE3KOB, CEPEINHBI OTPE3Ka, | onpedeneHus; PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3-
18-20 | OTpe3ok u ero AnuHa 3 | paccTosIHUS MEXIy JABYyMS TOYKaMH, JOTOJHHUTENb- | KA, PACCTOSHUS MEXKIY ABYMs TOYKAMH, JOTOJHH-
21-23 | JTya. Yron. Usvepenue yrios 3 | HBIX Jy4ei, pa3BEPHYTOTO yIila, PaBHBIX yIJIOB, OMC- | TEIBHBIX JydeH, pa3BEPHYTOro yria, pPaBHBIX yrI-
CEKTPHCHI YIJia, CMEXHBIX M BEPTUKAJIBHBIX YTJIOB, | JIOB, OMCCEKTPUCH YIJIa, CMEXHBIX W BEPTHUKAIb-
24-26 | CMexHbIE U BEPTUKAIIbHBIE YIJIBI 3 | mepeceKaromuXcst  NPSIMBIX,  TEPICHANKYISPHBIX | HBIX YIJIOB, TIEPECEKAOIINXCS MPSAMBIX, TIEPICH/IN-
27 TleprieH MKy IApHELE IPAMBIC 1 | TIPAMBIX, MEPHEHIUKYIIAPA, HAKJIOHHOM, paccTOSTHUS | KYJSPHBIX NPSMBIX, MEPIEHIUKYIAPA, HAKIOHHOH,




IIpenmeTHBIE pe3yabTaThI

Ne O6opynoBanmue,
u/n Tema ypoka ) NnpUMeHsieMoe
Bo OcHoBHas rpynmna Ooyuaromuecst HA ypoKax
a ¢ 3IIP
28 AKCHOMBI OT TOYKH JI0 TIPSIMO¥; PACCTOSIHUS OT TOYKH JIO MPSMON;
ceolicmea: pacloyIoKEHUs] TOUEK Ha IPSIMOW, U3Me- | ceolicmea: PaclooKEHUS TOYEK Ha IPSIMOM, U3Me-
29 IIoBTOpEHME U cCHCTEMATU3ALIMS 1
y4e6HOro MaTepHATa PEHUS OTPE3KOB U YIIIOB, CMEXKHBIX M BEPTUKAIBHBIX | PCHUS OTPE3KOB M YIJIOB, CMEXHBIX U BEPTHKAIb-
YIJIOB, TEPHCHIUKYJISAPHBIX TPSIMBIX; OCHOBHOE | HBIX YIJIOB, MEPICHAUKYIAPHBIX IMPSIMBIX; OCHOB-
30 Kontponsnas padota Ne 2 1 | cBOWCTBO HPSMOH. HO€E CBOMCTBO MPSIMOM.
Knaccugpuyuposamo yriprl. Knaccupuyuposamo yripl.
Jokasbieams: TEOpPEMBbl O TIEpEeceKaroMUXCs Mpsi-
MBIX, O CBOMCTBAaX CMEXHBIX F BEPTHUKAIBHBIX YTJIOB,
0 €IMHCTBEHHOCTU MPSIMOW, MNEpPHEHANKYJISIPHOU
JaHHOM (ciTy4ail, Korjla TOYKa JIEKHUT Ha JTaHHOM
MIpsIMON).
Haxooums nnwHy OTpe3ka, TpaayCHYIO Mepy yria, | Haxooums JUIMHY OTpe3Ka, TPaayCHYI Mepy yria,
HCIIONb3Ysl CBOMCTBA UX U3MEPEHUM. UCIIOJIb3YsI CBOMCTBA UX U3MEPEHUM.
H306pascams ¢ TOMOIIBIO YePTEKHBIX UHCTPYMEH- | M300padcams ¢ TOMOIIBIO UYEPTEKHBIX HHCTPY-
TOB T€OMETpUYECKHe (DUTYPHI: OTPE3OK, JIy4, yroll, | MEHTOB TeOMeTpHuYecKrue (PUTyphl: OTpE30K, JIyd,
CMEXHbIE W BEPTHKAIBHBIC YTIIbI, TEPIEHAUKYISP- | YTOJl, CMEXHBIE W BEPTUKAIBHbIE YTIIbI, TIEPIICHIH-
HBIC MMPAMBIC, OTPE3KU U JIYYH. KYJISIPHBIC NTPAMBIC, OTPE3KHU U JIYUH.
Tosacusams, 9TO TaKOE aKCUOMA, OTIPEICITICHHE. Tosacusams, 9TO TaKOE aKCUOMA, OTIPE/ICTICHHE.
Pewiams 3a1a9n Ha BRIYHCIICHHUE U JIOKA3aTENbCTBO, | Pewams 3a1a4u Ha BEIYUCIICHUE U JIOKA3aTEIBCTBO,
MIPOBOJIS1 HEOOXOIUMBIE JTIOKAa3aTeNbHbIC PACCYK/IE- NPOBO/ISI HEOOXOIUMBIE JOKa3aTeIbHbIE pacCyKe-
HUA HUsA
I'naga 3 llesible BoIpaxKeHust 30 | @opmyruposams: Dopmynupogams:
31-32 | Tosk/IeCTBEHHO paBHbIC BbIpaRe- 2 onpeodenenuss: TOXJIECTBEHHO PAaBHBIX BBIPAKEHUMH, | onpedeienus: TOXKISCTBEHHO PaBHBIX BBIPAKCHUH,
s, ToKIeCTBa TOXKJIECTBA, CTEMEHH C HATYpaJbHBIM IOKa3aTeleM, | TOXAECTBA, CTENEHH C HATypalbHBIM IOKa3aTeleM,
OJTHOWICHA, CTAHJAPTHOTO BHJA OJHOWICHA, KO3(- | OJHOUIEHA, CTAHAAPTHOTO BUIA OJHOYIIEHA, KOA(-
33-35 | CreneHs ¢ HATYpalbHBIM TIOKa3a- | 3 | QuIMEHTa OJHOYWIEHA, CTEIIEHH OJHOWICHA, MHOTO- | (DUIIMEHTa OMHOYIEHA, CTEIIEHH OJHOYIEHa, MHO-
TeIeM YJIeHa, CTENIEHN MHOTO4JIeHA; ro4ieHa, CTelIeH! MHOTOYJICHA;
36-38 | Croii ceolicmea: CTENCHH C HATYPaJbHBIM IIOKA3aTeNIeM, | c8oLcmea: CTETIEHU C HATypalbHBIM ITOKa3aTeleM,
- BOMCTBA CTENICHH C HATYPallb- 3
HEIM HOKA3ATCICM 3HaKa CTEICHH; 3HaKa CTEICHH;
npasuia: J0Ka3aTelIbCTBA TOXKIECTB, YMHOXEHHS | Apasunia: IOKa3aTeNbCTBA TOXAECTB, YMHOXKEHUS
39-40 | OnHOUsIEHBI 2 | oJHOUWIEHa HA MHOTOYICH, YMHOKEHHsS MHOrOYJie- | OJJHOYJIEHa HA MHOTOYIEH, YMHOKEHHS MHOTO4JIe-
41 MHorouseHsl 1 | HoB HOB.
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42-44 | CnoxeHue U BBIYUTAaHUE MHOTO-
YJIEHOB Hoxa3vlieams CBONCTBA CTEIIEHU C HATYPaIbHBIM I10-
Kas3aTeJeM.
45 Kontponbnas padota Ne 3
46-49 | YMHOXEHHE ONHOYJICHA HA MHO- 4 | Boiuucnsmos 3HAYCHUE BBHIPAXKCHUHN C IEPEMEHHBIMU. | Bbiuuciams 3Ha4YEHHE BBIPAKCHUN
TO4JIEH [IpuMeHATh CBOWCTBA CTETIEHU ISl MPE0OpPa30BaHUs | C IEPEMEHHBIMU. [IpUMEHATH CBOWCTBA CTETCHU
BBIpOKEHHUN. BEHIMONHATE YMHOKEHHE OJHOWICHOB U | JUIs TpeoOpa3oBaHus BRIPaKCHUN. BBITONHATE yM-
50-53 | YMHOXeHHe MHOTOWIeHa HA MHO- | 4 p M a8 JWIA TIPEOOP P Y
rOWIeH BO3BE/ICHHE OIHOYICHA B CTENEHb. [IpUBOANTL OJ- | HOKEHUE OJHOWIEHOB M BO3BEACHUE OJHOUWICHA
HOWIEH K CTaHJapTHOMY BUAY. 3alKChIBaTh MHOTO- | B cTeNeHb. [IpUBOANTH OJHOUYIEH K CTaHAAPTHOMY
54-56 | Pa3noxeHne MHOTOWIEHOB Ha 3 | wieH B CTaHAAQPTHOM BHJE, OMpPEACISATh CTENCHb | BHIY. 3alMCHIBATH MHOTOUWICH B CTAHIAPTHOM BH-
MHOXHTENU. BeiHecenune ob1ero MHorounena. [IpeoOpa3oBbIBaTh MPOU3BEICHUE OJ- | A€, ONPENENATh CTeleHb MHOrowieHa. [Ipeodpaso-
MHOXHTEJIS 32 CKOOKH HOWIEHAa M MHOTOWIEHa B MHOIOYICH. BBINOMHATH | BBIBaTh MPOU3BEACHUE OJHOWICHA M MHOTOWICHA B
pas3nokeHre MHOTOWIEHA Ha MHOKUTENH CIIOCOOOM | MHOTOWICH. BBHIMONHATE pa3iioskeHHe MHOTOUYICHA
57-59 | Pa3nokeHre MHOTOYICHOB Ha 3
BBIHECCHHUSI OOILEr0 MHOXHTENS 332 CKOOKHM, CIIOCO- | HA MHOXHUTEIH CIHOCOOOM BBIHECEHHS OOLIEro
MHOXHTENU. MeToa IrpypOBKH
6oMm rpynnupoBkd. Mcmonp3oBaTh yka3zaHHbBIE Ipe- | MHOKUTENS 3a CKOOKH, CHOCOOOM TIpYIITHPOBKH.
60 | Konrponsnas pabora Ne 4 1 | oGpasoBanus B mpouecce penieHus ypaBHEHMH, J10- | MICIonbp30BaTh yKa3aHHbIE MPEOOPa30OBaHKsA B MPO-
Ka3aTeqbCTBA YTBEP)KIEHHUI, pelIeHUs] TEKCTOBBIX | IIecce pEIIeHHs YpaBHEHMH, JTOKa3aTelbCTBA yT-
3a1ad. BEP’KACHUI1, PELICHUS TEKCTOBBIX 3a/1a4.
I'nasa 4 TpeyronbHauku 18 | Onucvieams cMbic1 TOHSATHS «paBHBIE (GUrypbl». | Onucviéams CMBICT TOHSTHS «PaBHbIE (QUIYPBI».
[IpuBOANTH IPUMEPHI PaBHBIX QUTYD. [IpuBOANTH IPUMEPHI PaBHBIX QUTYD.
61-62 | PaBHble TpeyroasHUKHU. BricoTa, 2 PHBO PHMEPEI uryp PHBO PHMEPDI b uryp
H306pasxcams 1 HaXOAWTh HA PUCYHKaX PaBHOCTO- | HM300pajdcams M HaXOIUTh HA PUCYHKaX PaBHOCTO-
MenuaHa, OUCCEeKTpHca TPEyroib-
Hia pOHHHE, paBHOOEPEHHbIE, MPSIMOYTOJbHBIE, OCTPO- | POHHHE, PAaBHOOEAPEHHBIC, NPSMOYTOJbHBIE, OCT-
YTOJIbHBIE, TYMOYTOJNbHbIE TPEYTOJIBHUKA U WX 3JIe- | pOYrOJbHBIE, TYMOYTOJIbHBIE TPEYTOJBHUKH M HX
63-67 | IlepBblii U BTOPOU NPU3HAKH pa- 5 | MCHTHIL. 3JICMEHTBI.
BEHCTBA TPEYTOJILHUKOB Knaccugpuyuposams TpeyronpHUKH 10 CTOpOHaM | Knaccuguyuposams TPEyrodbHUKH IO CTOPOHAM
. 1 yTJIaM. 1 yTJIaM.
68-71 | PaBHOOEpEHHBIN TPEyrodbHUK U | 4 YT y
ero CBOcTBA Dopmyauposamy: Dopmyauposamy:
onpeodeneHus:  OCTPOYTOJIBHOTO, TYIOYTOJBHOTO, | Onpedeienus:; OCTPOYTONbHOTO, TYHOYTOJLHOTO,
72-73 | Tlpu3Haku paBHOOEAPEHHOTO 2 | OpsIMOYTOJIbHOTO, PaBHOOEAPEHHOTO, PABHOCTOPOH- | MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOrO, PaBHOCTO-
TpeyroJbHHUKA HETO0, Pa3HOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPU- | POHHETO, Pa3HOCTOPOHHETO TPEYroJbHHUKOB; OHC-
. CBI, BBICOTBI, MEJMAaHbl TPEYTOJbHHUKA; PAaBHBIX TPE- | CEKTPHUCHI, BBICOTHI, MEAMAHbl TPEYTOJILHUKA; PaB-
74-75 | Tpetnii mpU3HAK paBEHCTBA Tpe- 2 ’ » MeXL pey - P P PHCEL, » MO pey - P
YTONBHHKOR YTOJIBHUKOB; CEPEIUHHOIO NEPIEHAMKYISIpa OTPE3- | HBIX TPEYTOJIBHUKOB; CEPEANHHOTO NMEPIEHIUKYIIA-
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76 Teopemsl Ka; IepuMeTpa TpeyroNbHHKA; pa oTpe3Ka; IepuMeTpa TPEYrOJIbHHKA;
77 TToBTOpEHHE 1 CHCTeMATH3ALIA 1 ceoticmea: PaBHOOEIPEHHOTO TPEYroJbHUKA, Cepe- | cgolicmea: paBHOOEAPEHHOTO TPEYrojibHUKa, cepe-
y4eGHOTO MaTepHaTa JAMHHOTO  NIEPNICHAMKYJIApa  OTPE3Ka, OCHOBHOTO | JIMHHOIO IEPNEHMKYJIApa OTPE3Ka, OCHOBHOIO
CBOICTBa paBEHCTBA TPEYTOJIbHUKOB; CBOICTBa paBEHCTBA TPEYTOJIbHUKOB;
78 Kontposbnas padora Ne 5 1 | npusnaxu: paBeHCTBA TPEYTONBHUKOB, PaBHOOCI- | npusznaku: PaBEHCTBA TPEYTOJBHUKOB, paBHOOEI-
PEHHOTO TPEYrOJIbHUKA. PEHHOTO TPEYTOJIbHUKA.
lokasbieams TEOPEMBI: O €TUHCTBEHHOCTH NPSMOH,
MIEPIICHIUKYISAPHON NaHHOW (ciydaii, Korma TodYka
JISKUT BHE NAHHOW MPSMON); TpH MpPHU3HAKA PaBEH-
CTBa TPEYTOJILHUKOB; TPU3HAKH DPaBHOOEIPEHHOTO
TPEYroJIbHHUKA; TEOPEMBI O CBOMCTBaX CEPEIMHHOIO
MEPIEHINKYISIPa, PAaBHOOEOPEHHOTO M PAaBHOCTO-
POHHETO TPEYTOJIBHUKOB.
Pa3zvacnams, 4TO Takoe TeopeMa, ONUCKIBATh CTPYK- | PasviacHams, 4YTO TaKoe TeOopeMa, OIMCHIBATh
Typy TeopeMbl. OOBSCHATH, KaKyl0 TEOPEMY Hasbl- | CTPYKTYpY TeopeMbl. OOBSICHATH, KaKyl0 TEOpeMy
BalOT OOpaTHOM NaHHOM, B 4€M 3aKJIIOUAETCs METOX | Ha3bIBAIOT 0OpaTHOW NaHHOHM, B 4€M 3aKIII0YaeTCs
A0Ka3aTCJIbCTBa OT MPOTUBHOTO. HpI/IBOJII/ITL IMpuMe- | METOJ A0KA3aTCJIbCTBA OT IMPOTUBHOIO. HpI/IBO]II/ITL
PBI UCTIOJIB30BaHMS 3TOTO METO/A. MIPUMEPBI UCIOJIB30BaHMS ATOTO METOAA.
Pemate 3a1aun Ha BEIYMCIICHUE U JOKA3aTEIbCTBO Pemats 3a1aun Ha BEIYMCIICHUE U JOKA3aTEILCTBO
I'naga 5 llenblie Boipaxenus (npopoinke- | 22 | 3anucvisamsb u dokaszvieams GHOPMYJIbL: TpousBese- | 3anucvieams (GOPMYJIbL: MPOU3BEICHUS CYMMbBI U
HUE) HUSI CYMMBI U Pa3HOCTH JIBYX BBIPQ)KEHHH, Pa3HOCTH | Pa3HOCTU IBYX BBIPaKEHHH, Pa3sHOCTH KBaJIpaToB
79-81 | TTpousse/icHIE PasHOCTH 1 CyM- 3 | KBaIpaToB JBYX BBIpa)KEHHH, KBajpaTa CyMMBL M | JBYX BBIpKEHUH, KBajpaTa CyMMbI M KBajpaTa
MBI JIEYX BHIPAKCHHI KBaJpaTa pa3sHOCTH IBYX BI)Ipa)KeHI:II/I, CYMMBI KyOOB | pa3HOCTH JBYX BBIPQKCHHH, SYMMI)I KyOOB U pas-
U Pa3HOCTH KyOOB JIByX BBIPaKCHUM. HOCTHU KyOOB JIBYX BBIPQXKCHHUIA.
82-83 | Pa3zHocTh KBaapaToOB IBYX BbIpa- 2
JKEHUI Buviuucname 31aueHUe BBIPAXKEHUHN C IEPEMEHHBIMU.
84-87 | Kaxpar cymup! i KBazpar pas- 4 Hpeo6pe‘13013HBaTb MPOU3BENCHIE OAHOWIECHA M MHO- | Bbiuuciame 3HAYCHHE BBIpQKCHUN
HOCTH JIBYX BEID&XKCHEH rOWICHa; CYMMBI, Pa3HOCTH, NPOM3BEIEHHA JABYX | C mepeMeHHbIMU. [IpeoOpa3zoBbIiBaTh MpOM3BEACHUE
MHOTOYJIEHOB B MHOTOYIEH. BBINOIMHATE pas3nioke- | OQHOWIEHA U MHOIOWIEHA; CyMMBI, Pa3HOCTH, MPO-
88-90 | IIpeoOpa3oBaHre MHOTOUICHA B 3 | HME MHOTOYWIEHA HA MHOKHUTENIN CIIOCOOOM BbIHECE- | U3BEACHUS JBYX MHOIOYJIEHOB B MHOIOYIEH. BbI-

KBaJpaT CyMMBI WJIM Pa3HOCTH
IBYX BBIpaKEHUH

HUS OOIIEro MHOXHUTEIS 3a CKOOKH, CIIOCOOOM

NOJIHATH PA3JIOKCHUEC MHOIOYJICHA HAa MHOKHUTCIIN
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91 KonTponbnas pabora Ne 6 IPYIIHUPOBKY, MO (POpMyIaM COKpAaIIEHHOTO YMHO- | ClIOCOOOM BBIHECCHHS OOIIEro MHOXKHTEIS 3a
KEHUSI U C TPUMEHEHHEeM HECKOJBKHAX CIOCOOOB. | CKOOKH, CHOCOOOM TpyHNIHPOBKH, 1O GopMyiam
92-93 | CymMa u pa3HOCTh KyOOB OBYX 2 p . PYTHp ’ (bopmy
P — Hcnonp3oBaTh yKa3aHHBIC MPeoOpPa30BaHUS B IPO- | COKPAIIEHHOTO YMHOXXCHUS W C MPUMCHCHHUEM HE-
Lecce pelleHHs YpaBHEHH, NT0Ka3aTelnbCcTBa YT- | CKOJBKUX crocoOoB. Mcmonb3oBaTh yKa3zaHHBIE
94-97 | IlpuMeHEHNE PA3IUYHBIX CIIOCO- 4 | Bep)KICHUM, pEellICHHs] TEKCTOBBIX 33124 peoOpa30BaHus B NPOLIECCE PELICHUS] YPaBHEHUH,
00B pazoKEeHUs] MHOTOUJICHA HA JIOKAa3aTeNbCTBA YTBEPXKACHUH, PEHICHHS TEKCTO-
MHOKHUTEIIN BBIX 33J1a4
98-99 | IloBTOpEHUE U CUCTEMATHU3ALIUS 2
yueOHOro MaTepHuaia
100 | KontponbHas pabota Ne 7 1
I'naga 6 llapannenbubie npambie. Cym- 16 Pacnosnasams Ha depTexax mMapajuleNbHBIE Tps- | Pacnosnasames Ha depTeXax TapajlielbHBIE Mps-
Ma YIJIOB TPeyroJibHIKa MBIE. MBI,
N3o06paxarh ¢ moMoOmIp0 THHEHKH U YyroJdbHUKA ma- | M300pakaTh ¢ MOMOIIBIO JMHEHKH W YrOJNbHHUKA
101 | ITapamienbHble NPsSMbIE 1 p B yr p HI y
paIeNbHBIE MIPSIMBIE. napajuieNbHbIe TPsSMEIE.
102- | [Ipu3Haku napauieIbHOCTH MIPs- 2 | Onucvisams yribl, 00pa3oBaHHbBIC TIPH TepeceueHur | Onucvieams Yribl, 00pa30BaHHBIC NPHU Iepeceye-
103 | mbBIx JIBYX TIPSIMBIX CEKYIIEH. HUH JIByX TPSIMBIX CEKYIIEH.
N Dopmynuposamy: Dopmynuposamy:
104- | CaoiicTBa napajieNbHbIX OPAMBIX | 3 PAYIUP PAYIUD
106 onpeodeneHusl: TapajuIeNbHBIX TPSMBIX, PACCTOSIHUS | onpedenenus: MapaiieIbHbIX MPSIMBIX, PACCTOSHUS
MEXy MapajlieIbHBIMKM MPSIMBIMHU, BHELTHETO yIjia | MEXIy HapajUieIbHBIMKU MPSIMbBIMH, BHEIIIHETO yriia
107- | CymmMa yriioB TpeyroibHUKa 4 | TpeyroJbHHUKa, THIIOTCHY3bI U KaTeTa; TPEYTOJIbHHUKA, THIIOTEHY3bI U KaTeTa;
110 ceolicmea: TapaJUIeNbHBIX TIPSIMBIX; YTIIOB, 00pa3o- | cgolicmea: mapalrielbHBIX MPSIMBIX; YTIIOB, 00pa3o-
N BaHHBIX IPH MEPECCYCHUU MAPAIICIbHBIX MPSMBIX | BAHHBIX MPH MEPECEUCHUU HapalICIbHBIX MPSMBIX
111- | IIpsAMOYTOJIbHBIN TPEYTOJIbHUK 2 P P p P P P P P
112 CeKyIlleH; CYMMBI YJIOB TPEYTOJIbHWKA;, BHEIIHErO | CeKYIIei; CyMMBI YJIOB TPEYrOJbHHKA; BHEITHETO
yria TpeyrojbHHKA; COOTHOIICHUH MEXIy CTOPOHA- | YIJia TPEYTOJIbHHUKA, COOTHONICHUH MEXIY CTOPO-
113- | CpoiicTBa NPSIMOYrOJLHOTO TPE- 2 | MU ¥ yIJIaMH TPEYyroJIbHHMKA; IPSIMOYTOJIBHOTO Tpe- | HAMM W YIJIAMH TPEYTOJILHUKA; HPAMOYTOJIHLHOTO
114 | yronbHuka YrOJIbHUKA, OCHOBHOE CBOWCTBO TMapajlieNIbHBIX | TPEYTOJbHUKA; OCHOBHOE CBOWCTBO MapasuIeIbHBIX
MIPSAMBIX; MIPSMBIX;
115 | IloBTOpEHME U CHUCTEMATU3ALIMS 1 P ’ p ’
npusHaKy. TApaIebHOCTH TPSMBIX, PABEHCTBA | MPU3HAKY: TAPAIIICNFHOCTH MPSIMBIX, pPaBEHCTBA
y4eOHOro MaTepuana
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. MIPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB.
116 | KonrtponbHas pabora Ne 8 1 | JJoxaseieams: TeopeMbl 0 CBOWCTBAX MapaieNbHbIX | Pewams 3a1auy Ha BBIYMCIEHUE U JOKA3aTENBCTBO

npAMbIX, O CyMMC YIJIOB TPCYT'OJIbHUKA, O BHCIIHEM
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yrie TpeyroJibHUKa, HEPaBEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB TPEYTOJbHH-
Ka, TEOpEeMBbl O CBOWMCTBaX NPSMOYTOJIBHOTO Tpe-
YrOJIbHHUKA, MPHU3HAKK TapajliebHBIX TPSMBIX, pa-
BEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamp 3agaun Ha BBIYMCIICHHUE U IOKA3aTEIBCTBO
I'naga 7 ®yHkuun 12 | Ilpusooumv TpuMeEpbl 3aBUCUMOCTEH MEXIy Belu- | [lpueooums NpUMEPhl 3aBUCUMOCTEH MEXIy BEIIH-
YMHAMH. PaznuyaTe cpeau 3aBUCHMOCTEH (DyHKIMO- | ynHamMu. Pa3nmngars cpeau 3aBUCHMMOCTER (PyHK-
117- | CBs3U MEXly BEIMUYNHAMU. 2 pen (bymx pel by
HaJIbHBIC 3aBUCUMOCTH. UOHAJBHBIC 3aBUCUMOCTH.
118 | Oynkus
119- | Cnoco06sbl 3ananust GyHKIHN 2 | Onucvieamo noHsmus: 3aBUCUMOH M HE3aBHCUMOM | Onucvieéams noHsmus: 3aBUCHMON W HE3aBHCHMOM
120 MIepEeMEHHBIX, (PYHKIIMHU, apryMeHTa (yHKIHW; CIO- | IepeMEeHHbBIX, PYHKINHU, apryMeHTa (yHKIUH;, CTIO-
121 R —— 2 coObl 3amanus QyHkuuu. DopMmynupoBath ompene- | coObl 3aganus QyHKiuH. DopMyIupoBaTh Onpee-
129 JIeHHs: OOJIaCTH ompenesicHus (YHKIWH, OONacTH | JEeHUs: 00JacTH ompenencHus (QyHKIHH, 00JIacTu
3HaYeHWH (QyHKIWHU, Tpaduka (QyHKIUHN, JTUHEHHON | 3HAYeHWH (QYHKIHHU, rpaduka QyHKINU, JTHHEHHON
123- | Jluneiinas QyHKus, e€ rpaguku 4 | ¢byHKIMH, IPIMOH MPOTMOPIIMOHAILHOCTH. (GyHKIWY, TIPSIMON TIPOTIOPIIHOHATEHOCTH.
126 | cBoiicTBa
Buiyucasimy 3Hauenue QpyHKIMU 1O 33JaHHOMY 3Ha- | Bbiuucisams 3HAYCHUE HKIUM 110 33JaHHOM
127 IToBTOpEHME U cHUCTEMATU3ALIMS 1 bynkn A y . bymkn A y
4yeHuto aprymenTa. CocTaBisiTh TaOJMIBI 3HAUYEHHWH | 3HAUEHHIO aprymeHTa. CocTaBisATh TaOMULBI 3HA-
y4eOHOro MaTepuaa N .
¢ynknmu. Ctpouth rpaduk QYHKIUH, 33AaHHOW | yeHWHd ¢yHKiuu. CTpouTh rpaduk QyHKIUH, 3a-
128 | KonrpoabHas pabora Ne 9 1 | Tabnuuno. [o rpaduky dyHKIHH, SBISIOMENHCS MO- | JaHHOM TabauuHO. [1o rpaduKy GYHKIMH, SBISIO-
NeNIbI0 PeasbHOTO MpOLEecca, ONPEAEsTh XapakTe- | IIEHCs MOJENbI0 peabHOTo Mpolecca, OnpeaessTh
puctuku 3toro mporecca. CTpouTh rpadUK JTHUHEH- | XapakTepUCTUKU AToro npouecca. CTpouTs rpadux
HOW (YHKIMH W TPSMOH MNPONOPLUUOHAILHOCTH. | JIMHEHHOW (DYHKIMU M TPSIMOU TPOMOPIHOHATBLHO-
OnuceiBaTh CBOMCTBA 3TUX (YHKLUI. cti. OnMCBIBaTH CBOMCTBA STHX (PYHKIHH.
I'nasa 8 OKpy,KHOCTH U KPYT. 16 THoscuams, 4TO Takoe 3ajada Ha MOCTPOEHUE; reo- | [losicuams, 9YTO TAKOE 3ajada Ha IMOCTPOEHHE; Teo-
I'eomeTpnyeckne mocTpoeHust metpuueckoe mecto Touek (I'MT). IlpuBoauts npu- | Mmerpuueckoe Mecto Touek (I'MT). IlpuBonuTsb
mepsl [MT. npumepsl [MT.
129- | 'eomeTpHUECKOE MECTO TOYEK. 2 P i puMep i
130 | OKDVSKHOCTE H KDVE H3z00padxcamv Ha PUCYHKaX OKPYKHOCTh M €€ aie- | M306pascams Ha PUCYHKAaX OKPYKHOCTh W €€ diie-
by Py MEHTBI; KacaTeJIbHYI0 K OKPYXHOCTH; OKPYKHOCTb, | MEHTBI; KaCaTeJIbHYI0 K OKPYKHOCTH; OKPY>KHOCTb,
131- | Hekoropsie CBOMCTBA OKPYIKHO- 3
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133 | ctu. KacarenbHasi K OKpY>KHOCTH BITMCAHHYIO B TPEYTOJIbHUK, U OKPYXHOCTb, OMIMCAH- | BOMCAHHYIO B TPEYTOJBHHUK, U OKPYKHOCTb, OIH-
HYI0 OKOJO Hero. OnmChHIBaTH B3aMMHOE DACIIONO- | CAaHHYIO OKOJO Hero. OmHMChIBaTh B3aMMHOE PacIo-
134- | OnucaHHas ¥ BIUCAHHAS OKPYX- 3 . N
KEHHE OKPYKHOCTHU U MPSIMOH. JIOKEHUE OKPY>KHOCTH U TPSIMOH.
136 | HOCTH TpeyroJbHHKA
Dopmynuposams: Dopmynuposams:
137- | 3agaum Ha mOCTpOEHHE 3 | onpedenenus: OKPYKHOCTH, Kpyra, UX DIEMEHTOB; | onpedeneHus: OKPYKHOCTH, Kpyra, UX 3JEMEHTOB;
139 KacaTelIbHOM K OKPY)KHOCTH; OKPYXXHOCTH, OIHCaH- | KacaTellbHOM K OKPY)KHOCTH; OKPY)KHOCTH, OIIH-
HOW OKOJIO TPEyrojibHHKA, U OKPYXHOCTH, BIIMCaH- | CAHHOW OKOJIO TPEYroJbHUKA, U OKPYKHOCTH, BIIU-
140- | Metoa reoMETpUYECKUX MECT 3 o pey ? Py > o pey > Py ’
HOH B TPEYTOJILHHUK; CaHHOH B TPEYTOJIbHUK;
142 | TodYek B 3aayax Ha MOCTPOCHUE . N
cgolicmea: CepeTMHHOTO TepreHauKysipa kKak [ MT; | ceolicmeéa: cepeaMHHOTO TEPIEHIUKYISApa Kak
143 | IloBTOpEHHUE U CUCTEMATU3AIUSA 1 | Guccexktpucet yrma kak I'MT; kacarenbHo#t | TMT; Guccexktpucel yria kak I'MT; kacarenbHOM
y4ebHOro MaTepuaia K OKPY>KHOCTH; THaMETpa M XOPJbl; TOUYKH Iepece- | K OKPYKHOCTH; AUAMETpa U XOP/bl, TOUKH mepece-
YEeHUs CEPEeIUHHBIX MEPICHIUKYIIIPOB CTOPOH Tpe- | YEHUs CepeAMHHBIX MEPIEHANKYISPOB CTOPOH Tpe-
144 | KontponbHas padora Ne 10 1 e PICHIIKYIAD P p peil PHCHARKYIAD POH TP

YTOJIbHUKA; TOYKH IepeceuyeHusi OMCCEKTPUC YTIIOB
TPEYToJIbHUKA;

NPU3HAKYU KacaTeIbHOU.

Hoxazvieamy: TEOPEMbI O CEPEIUHHOM IEPIECHANKY-
Jgpe u  Ouccektpuce yrima  kak  [MT;
0 CBOWCTBax KacaTelbHOMH; 00 OKPY>KHOCTH, BIIHCAH-
HOW B TPEYT'OJIbHUK, OIIMCAHHOW OKOJIO TPEYroJIbHU-
Ka; MPU3HAKU KacaTeJIbHOM.

Pewams OCHOBHBIE 3a7auM Ha TOCTPOEHHE: TIO-
CTPOCHHUE YIJIa, PABHOTO JAaHHOMY; IIOCTPOEHHE Ce-
PEAMHHOIO MEPIEHANKYJISpa AaHHOIO OTpe3Ka; IOo-
CTPOEHUE NPSIMOH, NPOXOAIIEH Yepe3 JaHHYIO TOY-
Ky U NEepPIEeHIUKYISIPHON JAHHOU IPSIMOM; MOCTpOe-
HUE OMCCEKTPHUCHI JAaHHOTO YIJa; MOCTPOCHUE Tpe-
YTOJIbHUKA TI0 JIBYM CTOPOHAM H YTIIy MEXy HUMH;
10 CTOPOHE U IBYM NPHJIEKAIINM K HEH yriiam.
Pemats 3aaun Ha octpoerne metogom ['MT.
Cmpoums TpeyTrOJbHHK 110 TPEM CTOPOHAM.

Pewams 3amaunm Ha BBIYUCIIEHWE, J0Ka3aTEIbCTBO
1 TIOCTPOEHUE

YrOJIbHHUKA; TOYKH MEpeceueHrs OUCCEKTPUC YIIIOB
TPEYrOJIbHUKA,
Nnpu3HaKy KacaTeIbHOM.

Pewams ocHOBHBIE 3ama4M Ha IOCTPOCHHE: IIO-
CTpPOEHHE YIJIa, PABHOTO JaHHOMY; IOCTPOCHHE
CEPEIMHHOIO TEPHEeHUKYIsIpa AaHHOTO OTPE3Ka;
MIOCTPOEHUE TPAMOH, MPOXOIIeH depe3 JaHHYIO
TOYKY W MEPHIEHIUKYISIPHON NaHHOW NpAMOM; IO-
CTpOeHHUE OMCCEKTPHCH JaHHOTO YIila; HOCTPOCHHUE
TPEYTOJIbHUKA TI0 JBYM CTOPOHAM M YTIIy MEXIy
HUMHU; TI0 CTOPOHE M JBYM IPUJIEKAIINM K HEeH yr-
Jam.

Pemats 3aiaun Ha noctpoeHue merogom ' MT.
Cmpoumsb TPeyrOJIbHUK 110 TPEM CTOPOHAM.
Pewams 3amaun Ha BBIUNCIIEHHE, J0KA3aTEIbCTBO
1 IOCTPOEHUE




IIpenmeTHBIE pe3yabTaThI

Ne O6opynoBanmue,
I /;[ Tema ypoka NnpUMeHsieMoe
Bo OcHoBHas rpynmna Ooyuaromuecst HA ypoKax
¢ 3IIP
q
I'naga 9 CucreMbl JHHEHHBIX yPaBHe- Ilpusooums npumepvi: ypaBHEHUSI C IByMA mepe- | [lpusooums npumepsl. ypaBHEHHS C ABYMs Tepe-
HHUii ¢ AByMs nepeMeHHbIMU 19 | MennbIMu; muHeitHOTO YpaBHEHHSI C ABYMs Tiepe- | MEHHBIMH, JHHEHHOTO ypaBHEHHs C OBYMS Iepe-
MEHHBIMHU; CHUCTEMBI [BYX JIMHCHHBIX YpaBHCHUHN | MCHHBIMH;, CUCTEMBI IBYX JIMHCWHBIX YpaBHECHUUH
145- |VpaBHeHUs ¢ ABYMS IEPEMEHHBIMH | 2 | ¢ IByMs MEPEMEHHBIMU; PEaNbHBIX MPOIECCOB, VIS | C IBYMS MEPEMEHHBIMHE, PEATbHBIX MPOIECCOB, IS
146 KOTOPBIX ypaBHEHHE C JIByMsl TMEPEMEHHBIMH FIIM | KOTOPBIX YpaBHEHHE C JBYMS MEPEMEHHBIMH WIH
N CHUCTeMa YpaBHEHHH C NIByMsI TIEpEMEHHBIMHU SIBIIS- | CHCTEMa ypaBHEHHUH C JABYMS MEPEMEHHBIMH SIBIISI-
147- | JluneitHoe ypaBHEHUE C IBYMS 3 yP JBY p yp JBY P
FOTCS MATEMAaTUICCKUMK MOJICIISIMH. IOTCS MATEMaTHYCCKUMHU MO/ICIISIMH.
149 | mepeMeHHBIMHU U €ro rpaduk
Onpenensarp, sSBISETCS M Tapa 4ducen pemeHueM | OmpeaensiTh, SBISAETCSA JH Mapa YWCeN pelIeHueM
150- | Cuctemsl ypaBHEHHH C IBYMS Tie- 3 | JaHHOTO YpaBHEHUS C IBYMS TEPEMEHHBIMH. JAHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.
152 | pemennbiMu. ['padudeckuit MmeTos
pEIIeHuUs CUCTEMBI IBYX JINHEH- Dopmynuposams: Dopmynuposams:
HBIX YPaBHEHUH C IByMSI TIepe- onpedenieHus: PEIIEHUs YpaBHEHUS C ABYMS Tepe- | onpedeiieHus: PEUIeHUS YpaBHEHHS C JBYyMs Tepe-
MEHHBIMHU MEHHBIMHU; YTO 3HAYUT PEUIUTHh YPaBHCHHE C JIBYMS | MCHHBIMH; YTO 3HAYUT PCIIMTh YPaBHEHHE C JBYMS
N MIEPEMEHHBIMK; TpaduKa YpaBHEHUS C JBYMs Iiepe- | IepeMeHHBIMU; rpaduka ypaBHEHHS C IBYyMs Iiepe-
153- | Pemenue cucrem JUHEHHBIX ypaB- | 2 P » TP b yP ABY P P - P ¢ yp By P
. MEHHBIMHU; JIMHEHHOTO YpaBHEHHS C JBYMS Tiepe- | MCHHBIMH; JHHEWHOTO ypaBHEHHs C JIBYMs Tepe-
154 | HeHMit METOIOM MOACTAHOBKU 7 /.
MEHHBIMU; PEIICHUS] CUCTEMbl YpaBHEHHH C JIBYMS | MEHHBIMH; PEIICHHUS CUCTEMbl yPaBHEHHUH C IBYMS
155- | Pemenue cucteM IMHEHHBIX ypaB- | 3 | mepeMEHHBIMY; [IEPEMEHHBIMY;
157 | HEeHMIT METOJIOM CIOKESHHS ceolicmea ypaBHEHHH C IBYMsI TIEPEMEHHBIMHU. ceoticmea YpaBHEHHH C IByMsI IEPEMEHHBIMH.
158- | Pemenue 3a1au ¢ MOMOIIIBIO CHUC- 4 . . . .
N o Onucvieamy: cBoicTBa rpaduka JHHEHHOTO ypaBHe- | Onuchiéams: CBOUCTBa Tpaduka JIMHEHHOTO ypaB-
161 | Tem TUHEMHBIX ypaBHEHUI . .
HUS B 3aBHCHMOCTH OT 3Ha4YeHH KOA((UIIUEHTOB, | HCHUS B 3aBUCUMOCTH OT 3HAYCHHIA KO3 PHUIMCH-
162 | [loBrOpeHue U cUCTEMATU3ALMS 1 | rpaduueckuii METON PELIEHHs] CUCTEMBI JABYX YPaB- | TOB, TpapUUECKUI METOJ| PEIIEHUS CHCTEMBI JBYX
y4eOHOro MaTepuaa HEHUI ¢ IByMs IIEPEMEHHBIMH, METOJI ITOJCTAHOBKH | YPaBHEHHUH C JIBYMS IIEPEMEHHBIMH, METOJI TIOJCTa-
U MET PKEHUS JUIs PEIICHUS CUCTEMBI JIBYX JIU- | HOBKM U MET JKEHUSI JUIS PEIICHHUS CHUCTEMBI
163 | Koutpossaas paGora Ne 11 1 €TO/JI CTIOXKE JUIA perie CHUCTEMBI JBYX J 0 €TOJ| CIIOXKE JUTSL perie CHUCTE

HEHHBIX YpaBHEHHH C IByMs IIEPEMEHHBIMHU.

Cmpoums Tpaduk TUHEWHOTO ypaBHEHHUS C JABYMS
MIepeMEeHHBIMH. PemaTe cucTeMbl ABYX JMHEHHBIX
YpaBHEHUI ¢ IByMs IEPEMEHHBIMH.

Pewamy TeKCcTOBBIE 3aJjaud, B KOTOPBIX CHCTEMa
IBYX JMHEHHBIX ypaBHEHUH C ABYMsI NEpPEMEHHBIMU
SIBIIACTCS. MaTEMAaTUYECKOW MOJEIBbI0 PEaIbHOIro

IBYX JIMHEHHBIX YpaBHEHHUH C JABYMsI IIEpEMEHHBI-
MH.

Cmpoums TpaduK JTUHEWHOTO ypaBHEHUS C JIBYMsI
NepeMEeHHbIMH. Pemarb cuctemsl ABYX JIMHEHHBIX
ypaBHEHUH C IBYyMsI IEPEMEHHBIMH.

Pewams TEkCTOBBIE 33J]aud, B KOTOPBIX CHCTEMA
JBYX JJMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU




IIpenmeTHBIE pe3yabTaThI

Ne O6opynoBanmue,
I /;[ Tema ypoka NnpUMeHsieMoe
Bo OcHoBHas rpynmna Ooyuaromuecst HA ypoKax
¢ 3IIP
q
IpoLecca, 1 UHTEPIPETUPOBATh PE3YNbTAT PEILIECHUS | SBISIETCS MaTeMaTHUYeCKOM MOJENbI0 pealbHOro
CHCTEMBI. mporecca, ¥ MHTEPIPETUPOBATh PE3YNbTAT peEIle-
HUS CUCTEMBI.
IoBTOpPEHMe U cucTeMaTu3auus y4eOHo- 7
ro MaTepuaja
164-169 YnpaxHeHus 1Jis1 TOBTOPEHUS 6
Kypca 7 Kiacca
170 UroroBast KOHTpOJIbHAs paboTa 1




TeMaTI/I‘ICCKOC IJIAHUPOBAHHE. MatemaTtuka. 8 KJacc.

(5 yacoB B Hene10, 34 Hemesn, Beero 170 yacoB)

K Oo0opynosaHnue,
0 [IpeameTHbIe pe3yabTaTh nNpUMeHsieMoe
Ne I Ha ypokax
y Tema ypoka
n/n ; OcHoBHasi rpynna Oobyuaromuecs
BO ¢ 3I1P
q
Tnasa 1 15 Pacnosnasame 1enple paunoHanbHbBIE BBIpAXEHUs, | Pacnosnasamy 1ejble paliOHAIbHBIC BBIPAXKECHHUS,
PaumoHanbHble BbIpasKeHUsl IpoOHBIE PAaLMOHAIBHBIC BBIPAKCHUS, NPUBOJUTH | APOOHBIC pAlMOHAIBbHBIE BBIPAXKEHHS, MPHUBOIUTH
MPUMEPHI TAKUX BBIPAKEHUH. pUMEPHI TAKKX BBIPAKCHUH.
1-2 | PammoHanbHbIe TpoOH 2 PHMep p pHMep P
Dopmyruposamu: Dopmynuposamy:
3-5 | OcHOBHOE CBOWCTBO paliiOHAIIb- 3 | onpedenenusn: paiOHATBHOTO BBIPAXKEHHS, IOIYC- | onpedeienus: PAMOHAIBHOTO BBIPKEHHS, JOITyC-
HOH Ipobu TUMBIX 3HAYEHUN NEpPEeMEHHOM; ceolicmea: OCHOB- | TUMBIX 3HAUEHUH NMEpEeMEHHOM; ceolicmea: OCHOB-
HOE CBOMCTBO palOHAIbHON o0H; npasuna. | HOE CBOMCTBO pPAalMOHATBHON obu; npasuna:
6-8 | CimoxeHue U BEIYATAaHUE paLyo- 3 pait M AAPOOH, - 1ip pall M APOOH, - 1ip
. CJIO)KEHMSI, BBIUUTAHUS IpOOeH; yCIOBUE PaBEHCTBA | CIOXKEHUS, BBIUNTAHUS APOOEH; yCIOBHE PaBEHCTBA
HaJIbHBIX APOOEH ¢ OAMHAKOBBIMH
JIPOOH HYJIIO. JpOOH HYJIIO.
3HAMCHATEISIMH . . . .
Ilpumensamy OCHOBHOE CBOICTBO palMOHANbHOHU | [Ipumensimb OCHOBHOE CBONCTBO DPallMOHAJIbHOU
9-14 | CnokeHue 1 BEIYUTAHHUE PALINO- 6 | qpobu [uIs COKpamieHusT ¥ mpeoOpa3oBaHus IpO- | ApoOHM Ul COKpAIICHHS H MpeoOpa3oBaHUs JPO-
HAJIBHBIX Apo0elt ¢ pa3HbIMHU 3Ha- oeit. [IpuBomuTh Apobu k HOBoMy (0Omiemy) 3Ha- | Oeit. [IpuBomuTe npobu Kk HOBoMy (0OIIEMy) 3Ha-
MEHAaTEIAMU MeHartemo. Haxoauts cymMmy, pasHOCTb APOOEH. MeHaTeno. Haxoauts cymMMy, pasHOCTb APOOEH.
15 Kontponsnas padota Ne 1 1
I'naga 2 12 Tosachams, 9TO Takoe YEThIPEXYToibHUK. Onuckl- | [loacuams, 4TO TaKkoe YeThIPEXYTOJIbHUK. OIHUCHI-
YeTbIpEXyroibHUKHU BaTh JIEMEHTHI YETHIPEXYTOIbHUKA. BaTh JIEMEHTHI YEThIPEXYTOJIbHUKA.
N Pacnosnasame BbIyKIIbIE M HEBBINYKIBIE YeTbl- | Pacnosnaéams BBIMYKIBIE W HEBBITYKIIBIE YETHI-
16-17 | YeTbIpEXyroiabHUK U €ro 3JIEMEH- 2 N N
ot PEXYTOJIHHUKH. PEXYTOJIBHUKH.
H300pasxcamv 1 HaAXOJUTh HA PHCYHKAX YETBIPEX- | M300pasicams W HAXOIUTh HA PUCYHKAaX YETHIPEX-
18-19 | Ilapannenorpamm. CBolicTBa na- 2 | yroJbHUKH PAa3HBIX BUJIOB U UX DJICMEHTHL. YTOJILHUKH PA3HBIX BUJIOB U MX 3JIEMEHTHI.
pajuienorpamMma Dopmynuposamu: Dopmyaupogama:
onpedenenus: TapajileliorpaMma, BBICOTBL Iapal- | onpedenenus. NapajuleJorpaMMa, BbICOTHI Iapall-
20-21 | Ilpu3Haku mapajuiejaorpaMmma 2 P p P ’ P P p P ’ P
JeorpaMma; IpsMOYToJibHHUKaA, poMOa, KBaJpaTa; JeforpamMma; IpsIMOYroJbHUKA, poMOa, KBaapaTa;
22-23 | IlpaMoOyroiapHUK 2 | ceoticmea: mapaenorpaMma, MpSMOYTOJIBHUKA, | CEOUCMEa: TapalulellorpaMMa, MPsSMOYTOJIbHHKA,
oM0a, KBaJpara; oM0a, KBajIpara;
24-25 | Pom6 2 | POoMOd, KBaZpata, pomOa, KBapaTa;
npu3HaKy: TNapajjenorpaMMa, NpsIMOYIOJbHUKA, | npusHaxu: TapajulesiorpaMma, IpsSMOYroJbHUKA,
26 Ksanpat 1




K OobopynoBanue,
0 [IpeameTHbIe pe3yabTaThI IpUMeHsieMoe
Ne Ja HA ypoKax
/ Tema ypoka
mn ) OcHoBHas rpynna Ooyuarommuecst
BO ¢ 3I1P
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27 KonTponbHas pabora Ne 2 1 | pomoa. pomoOa.
Loxasvieams: TEOPEMBl 0 CyMME YIJIOB YETBIPEX-
YroJbHHUKA, O CBOWCTBAX M IPU3HAKaX Napajuielio-
rpamma, psIMOYyTOJIbHUKA, poMOa.
Ilpumensme u3ydeHHbIE OINpeAeNeHUs, CBOWCTBa | [Ipumensms W3ydeHHbIE OINpeeNeHHs, CBOWMCTBa
Y MIPU3HAKH K PELICHUIO 3aa4. 1 IIPU3HAKH K PELICHUIO 3a/1a4.
I'naea 3 12 | Qopmynuposamy: Dopmyauposamo:
PanmonanbHbIe BHIPasKeHUS onpedenenus:: PalOHAILHOTO BBIPAKEHHUSI, JIONYC- | onpedesienus: PaluoHaIbHOTO BBIPAKEHUS, JOMYC-
(mpomomxkeHme) THUMBIX 3HAUCHUM TEPEMEHHOH, TOXAECTBEHHO | TUMBIX 3HAYCHHM IEPEMEHHOH, TOXAECTBEHHO
ABHBIX BBIPOKEHHIA, TOXK/ICCTBA, ABHBIX BBIPKEHHI, TOXK/ECCTBA,
28-31 | YMHOXCHHUE U JICIICHUE PaIio- 4 | PaBH P ’ sectBa, . | past P ’ peerBa, N
N ceoticmeéa: OCHOBHOE CBOWCTBO pallMOHAJIBHOW | ceoticméa: OCHOBHOE CBOWCTBO pallMOHAIBHON
HaJIBHBIX ApoOeil. Bo3penenue POGH: POGH:
palroHANBHOMN IpOOH B CTETIEHb POOH, . pOOH, .
npasuna: yMHOXEHUS, AEJCHUsl ApoOel, BO3BeAe- | npasuia: yMHOKEHHsS, NeleHHus IpoOei, Bo3Bele-
32-38 | ToxxnecTBeHHBIE IpeoOpa3oBanus | 7 | HUSA APOOU B CTEICHb. HUSI JpOOU B CTETICHB.
PaLurOHATBHBIX BBIPAXKEHUM
Ilpumensims OCHOBHOE CBOMCTBO palUMOHAIBHOM | [lpumensimv OCHOBHOE CBOWCTBO palUOHAIBHON
39 KouTponbhas pabora Ne 3 1 P patl p pan
JIpOOH JUIs COKpAIIEHUs | IMPeo0pa3oBaHusl Jpo- | IpOOH JUIs COKpAIICHUS | MPeoO0pa30BaHus JIPo-
Oeii. Haxoaute cymMmy, pazHOCTb, pou3BeneHre u | Oeil. HaxomuTte cymMMy, pa3HOCTh, MPOU3BEACHUE H
yacTHOE IpoOeil. BRIMOMHATE TOKAECTBEHHBIE Ipe- | YaCTHOE ApoOel. BhIMomHATh ToXXIeCTBEHHbIE TIpe-
00pa3oBaHHs PAUOHATBEHBIX BHIPKEHH. 00pa3oBaHMs pallHOHATILHBIX BBIPAKEHUH.
I'nasa 4 Dopmynuposams. Dopmynuposamy:
YeThIpexyroabHUKHU 10 | onpedenenus: cpenHel JIMHUM TPEYrOJIbHUKA; Tpa- | onpeodeinenusa; CPEAHEH JTMHUM TPEYTrOJIbHUKA; Tpa-
(nponomxeHue) MEIMY, BBICOTHI TPANCUH, CPEAHEH JIMHUM Tpare- | MElUH, BEICOTHI TPAIeluy, CPeTHeH JTMHUN Tpare-
WU; TEHTPAIBHOTO yTiIa OKPYKHOCTH, BIMCAHHOTO | IIWW; HEHTPATHHOTO yIiia OKPYKHOCTH, BIIMCAHHOTO
40 Cpenusis TUHUS TPEyTroabHUKa 1 | MM HCHTP T Py ’ LML, TICHTD y Py ’
yIia OKPYXKHOCTH; BIIMCAHHOTO M ONMHCAHHOTO Ye- | yIjla OKPY>KHOCTH; BIMCAHHOTO M OIHCAHHOTO Ye-
41-44 | Tpaneuus 4 | THIpEXYTONILHUKA, TBIPEXYTOJIbHUKA;
ceoticmeéa:  CpPeIHUX  JIMHUM  TPEYTrONbHUKA | ceolicméa:  CPeOHUX  JIMHUM  TPEyroJIbHUKA
45-46 | LentpanbHble U BOUCAHHBIE yIIIBl | 2 pen peyr e pey
Y Tpareuuy, BIMCAaHHOTO YIJla, BIMCAHHOTO U ONH- | M Tpaleluryu, BIUCAaHHOIO yIJa, BIIMCAHHOTO U OIHU-
47-48 | OnmucaHHas U BIMCAHHAS OKPYX- 2 | caHHOTO YeThIPEXYTOJIbHHKA; CaHHOT'0 YETHIPEXYTOJILHUKA;
HOCTH YEThIPEXYTOJIbHUKA npusHaKy: BIACAHHOTO W OINHCAHHOTO YETHIPEX- | Mpu3HaKy: BIHCAHHOTO W OIHMCAHHOTO YeTHIPEX-
TOJFHUKA. TOJIHHUKA.
49 Kontponbnas padora Ne 4 1|7 y

Loxasvieams: 0 TpagyCHON Mepe BIMCAHHOTO yria,




K OobopynoBanue,
0 IIpeaMeTHBIE pe3yabTAThI npuMeHsieMoe
Ne Ja HA ypoKax
Tema ypoka
n/n : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
BIIMCAHHOT'O U OMHCAHHOTO YETHIPEXYTOIBHUKA.
Ilpumenssms W3y4YECHHBIE OIPEACICHUS, CBOWCTBA | [Ipumensms W3y4YECHHBIE OIPEACIICHUS, CBOMCTBA
Y TIPU3HAKH K PEIICHUIO 33134 Y IPU3HAKH K PENICHUIO 3a7a4
I'naga 5 17 | ©opmynuposamy: Dopmyauposamy:
PanuonanbHbie BhIPasKeHHA onpeoeiieHusi: PaBHOCWIBHBIX YPaBHEHWH, PalHO- | onpedeieHus: PaBHOCWIBHBIX YPaBHEHUH, paIyo-
(mpomomkeHme) HAJIPHOTO YPaBHEHUS, CTEIIEHH C HYJIEBBIM MOKa3a- | HATBHOTO YPaBHEHUs, CTEIIEHU C HYJIEBBIM IOKa3a-
50-52 | PaBHOCHITBHBIC yPABHCHHUS. 3 | TeVIeM, CTENEHH C LEbIM OTPHLATENbHBIM NOKa3a- | TEeM, CTENEHH C LeNbIM OTPULATEbHBIM M0Ka3a-
PalHOHATHHBIC ypABHCHNA TeJeM, CTaHHapTH?FO BHJIa YMCJla, OOpaTHOM Ipo- | TeleM, CTaHI[apTH(.)FO BUJA 4ucla, 00paTHOM mpo-
MOPITUOHATHHOCTH; MTOPIIMOHATIFHOCTH;
53-56 | CteneHb ¢ IeNbIM OTPUIIATEIIh- 4 | ceoiicmea. ceolicmea.
HBIM TIOKa3aTeaeM CBOMCTBA CTETICHU C IICJIBIM IIOKA3aTeNIeM, ypaBHE- | CBOMCTBA CTEIICHU C IICNIBIM ITOKa3aTesieM, ypaBHe-
57-61 | CpoiicTBa CTENEHH C LETBIM II0- 5 i, pymkan y=K/X; i, ymicinan y=k/x;
<A3aTEIEM npasuia: yCIoBUE PaBEHCTBA APOOH HYIIIO. npasuia: yCIoBUe paBEHCTBA JPOOH HYITIO.
Jloxaszvieams CBOWCTBA CTENCHH C LIETBIM IOKa3a-
62-65 k . 4 | tenem.
Dyrxms Y :;H e€ rpadux Onucwieams Tpadudeckuii MeTOJ pemieHus ypas- | Onucvigams TpadUIECKUl METOJ PEIIeHUs ypaB-
HEHUH C OJIHOW MEePEMEHHOM. HEHUI C OJTHON MTEPEMEHHOM.
66 KontpossHas pabora Ne 5 1 | Pewams ypaBHeHns ¢ nepeMeHHON B 3HaMeHatene | Pewams ypaBHEHUS C IEPEMEHHOI B 3HAMEHATEIE
Jpoow. Ipoow.
Ilpumensme CBOWCTBA CTENEHHU C LEIBIM MoOKazare- | [Ipumensams CBOMCTBA CTENEHU C LEIBIM MOKa3aTe-
JIEM JUIS IPeo0Pa30BaHusl BIPAKECHUH. JIeM JUIsl IPeo0pa30BaHus BhIPAKEHUM.
3anucvleamp 9rcia B CTaHIAPTHOM BHJIE. 3anucvlieamp 9vcia B CTAaHIAPTHOM BHIE.
Buinonname noctpoenne u urenue rpaduka GpyHK- | Buinosnams MOCTpOeHHE U YTeHUE Tpaduka QpyHK-
k k
Yy = — oM Y = —
X X
I'nasa 6 16 Dopmynuposams: Dopmyauposamy:
ITonoOue TpeyroJbLHUKOB onpedeneHue NOJOOHBIX TPEYTOJIbHUKOB; onpeoenenue NOJOOHBIX TPEYTOJILHUKOB;
67-72 | Teopema daseca. Teopema o 6 ceolicmea. MEIWaH TPEYroJbHUKA, OWCCEKTPHCHI | c8olicmea: MENHWaH TPEYroJdbHUKA, OMCCEKTPHUCHI

MPpONOpHHUOHAJIBHBIX OTPE3KaX

TPeyrojibHUKA, MEPEeCceKaroluXcs XOpl, KacaTellb-

TPEYrojbHUKA, NEPECEKAIOLIUXCSI XOpJ, KacaTellb-




K OobopynoBanue,
') Hpe)lMeT]-lble pe3yabTaThbl NpMMeEHsieEMoe
Ne a HA ypoKax
/ Tema ypoka
wn : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
73 [HomoGHBIE TPEYTrOMBHUKH 1 | Hoii u cekymeii; HOM U cexyeH;
N npusHaKy IoA00Hs TPEYTOIBHUKOB. npu3HaKy OA00Hs TPEYTOITHHUKOB.
74-78 | IlepBbrit mpu3HaK MOAO0US Tpe- 5 P A peyr P A pey
JHokaszvieams.
YTOJILHUKOB
meopemvl: Paneca, 0 MPOMOPLUUOHAIBHBIX OTpPE3-
79-81 | Bropoii u TpeTHi MPU3HAKY 10~ 3 | xax, 0 CBOWCTBaxX MeIHaH TPEYTOJbHUKA, OHCCEK-
JIOOUS TPEYTOITEHUKOB TPHCHI TPEYTOIHHUKA;
ceoticmea: TIePeceKalomnXcs X0 KacaTelbHOM
82 KonTtponbshas padora Ne 6 1 - Tep B P2,
U CEeKYILEeH;
npusHaKy oA00Hs TPEYTOIBHUKOB.
Ilpumensimv W3y4YECHHBIC OIPEACICHUSA, CBOWCTBA | [lpumensms W3yUCHHBIC OIpPEACIICHUA, CBOICTBa
Y MPU3HAKH K PELICHUIO 32124 U TIPU3HAKH K PEUICHUIO 33124
Tnasa 7 Onucwieamsy: TIOHITHE MHOXKECTBA, 3JIeMEeHTa MHO- | Onucsigams: TIOHATHE MHOXECTBA, dJIEMEHTa MHO-
KBaapaTHbie kopHu. 25 | xecTBa, crocoObl 3a/laHUsl MHOXKECTB; MHOXKECTBO | KECTBa, CIOCOOBI 3a/laHusi MHOXECTB; MHOKECTBO
JeiicTBUTEIbHDbIE YHCIA HATYypalbHBIX YHCEN, MHOXECTBO WENBIX YHCEI, | HaTypaJbHBIX YHCE], MHOXKECTBO LEJIBIX YHCE,
N MHOKECTBO PpAaIlMOHAIBHBIX YHCEN, MHOXXECTBO | MHOKECTBO PAIlMOHATBHBIX YHCEN, MHOXXECTBO
83-85 | dynkuus y = X° u eé rpadux 3 . patl ’ N pall ’
JIEHCTBUTETHHBIX YUCEIl M CBS3H MEXKIYy STUMH Y- | EHCTBUTEIBHBIX YUCEN W CBS3H MEXKIY STUMH YH-
86-88 | KBaaparHbie kopHU. ApruMeTH- 3 | CITOBEIMH MHOXKECTBAMH; CBSI3b MEXKIY OCCKOHEY- | CJIOBBIMH MHOXECTBAMM; CBS3b MEXIy OeCKOHedU-
YeCKHid KBaJpaTHBI KOPEHb HBIMH JICCATUYHBIMH JPOOSMU U PaIlMOHAIBHBIMH, | HBIMH JIECATUYHBIMHU APOOSMHU U paIllMOHATBHBIMH,
WpparMOHATHHBIMHU YUCIIaAMHU. HppalMOHAIHHBIMHU YUCIAMHU.
89-90 | MHOXECTBOM €ro 3JE€MEHTHI 2 ppall ppall
Pacnosznasame panyoHanbHble W UppallMOHATbHBIE | Pacnosnaéams pallMoOHANBHBIE U UPPAOHATBHEIE
91-92 | lMogmuoxecTBO. Onepanyy HaJ 2 | uncia. IIpuBOANTH MPUMEPHI PAIIMOHATBHBIX YUCeN | ynciia. [[pHBOIUTEH PUMEPBI PAIHOHABHBIX YHCEIT
MHOKECTBAMHU W UpPAIOHATILHBIX YHCEIT. Y UppaIOHANBHBIX YHCE.
3anucwvieams ¢ noMoiplo (GopMyn CBOMCTBa Aeil- | 3anucvigames ¢ MOMOLIBIO (POPMYN CBOWMCTBA NEM-
93-94 | YuciioBble MHOXKECTBA 2 N . mibio GopMy. A N . b0 GopMy. A
CTBUH C NCHCTBUTEIHLHBIMU YUCIIAMHU. CTBHI C IEHCTBUTEIHHBIMH YHCIIAMH.
95-98 | CaoiicTBaapuMeTHIECKOrO 4 | @opmyruposams: Dopmynuposama:
KBaJIPATHOTO KOPHS onpeoeneHusi: KBAIPATHOTO KOPHS M3 4YHCIa, apud- | onpedeneHus: KBaApaTHOTO KOPHS U3 YUCIA, apud-
METHYECKOTO KBaJIPATHOTO KOpHS W3 YHUCIA, PaB- | METHYECKOI'0 KBAJIPATHOTO KOPHS M3 YHWCIA, PaB-
99- | ToxaecTBeHHbIC ITpeoOpa3oBanus | 5 P P > P P p > P
103 | Boipasxenui HBIX MHOXKECTB, TIOJIMHOXECTBA, IIEPECEUCHUS | HBIX MHOXECTB, TMOJMHOXECTBA, IMEpEeCceUeHHs
coz[epxcamn;( MHOX€ECTB, 00bEITUHEHNSI MHOXKECTB; MHOX€ECTB, 00bEIMHEHNSI MHOKECTB;
y 2 . 2
ceoticmea: QyHkuum Yy = X°, apudmermueckoro | ceoticmeéa: (GyHKIMU Y = X°, apUPMETUYECKOTO

KBaJIpaTHbIC KOPHU




K OobopynoBanue,
0 IIpenmeTHBIE pe3yabTATHI IpUMeHsieMoe
Ne Ja HA ypoKax
Tema ypoka
n/n : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
104- OyHKIM Y = \5 u e€ rpaduk 3 KBaJpaTHOTO KOPHSA, QyHKIUH Y = \ﬁ . KBaJpaTHOI'O KOPHA, yHKIMH Y = ﬁ .
106 Joxaszvieams cBOWCTBA aprU(PMETHUECKOTO KBa-
107 | Konrponbnas padota Ne 7 1 | paTHOro KOpHS.
Cmpoume rpabuky GyHKIMAY = X1 Y = \/; . Cmpoums rpaduxu GpyHKImA Y = X1 Y = «/; .
IIpumensaTes nonsTHE apudMeTHYecKoro Ksaapat- | [IpuMeHsATH MoHATHE apUPMETHUECKOro KBaapaT-
HOT'O KOPHS JUI BBIYMCICHHS 3HAUCHWH BbIpake- | HOTO KOPHS AJIsl BBIYMCICHUS 3HAUYEHUM BBIpaXKe-
HUI. HUU.
Ynpowams BelpaxkeHusa. Pemares ypaBHeHUS. | Ynpowams Bblpaxenud. Pemate ypaBHEHUS.
CpaBHHMBaTh 3HAYCHMS BbIpAKCHUHA. BpInonHATh | CpaBHUBaTh 3HAYCHHSI BBIPAKECHHU. BBINOIHATH
npeoOpa3oBaHUEe BBIPAKECHUI C NIPUMEHEHUEM BBI- | MPeoOpa30oBaHUE BHIPAKECHUN ¢ MPUMEHEHHEM BbI-
HECeHMs] MHOXXHTENS HM3-TI0J 3HaKa KOpPHSA, BHECE- | HECEHUs] MHOXKMUTENS H3-TI0J 3Haka KOpHsS, BHece-
HUE MHOXKHTEJIS IOJ 3HaK KOPHS. BBIMONHATH OC- | HUE€ MHOXHTENS HOJ 3HAaK KOpHA. BBINONHATE oc-
BOOO’KIEHUE OT UPPALMOHAIBHOCTH B 3HAMEHaTelle | BOOOXKICHHE OT UPPALlMOHAJIBLHOCTH B 3HAMEHATENEe
JpoOu, aHajIM3 COOTHOIICHWH MEXJY YHCIOBBIMU | IPOOH, aHATU3 COOTHOIIECHHHA MEXKIy YUCIOBBIMH
MHO’KECTBAaMH U UX 3JI€MEHTaMH. MHO>KECTBAaMH U UX JIEMEHTaMH.
I'nasa 8 Dopmynuposams. Dopmynuposamy:
Pemenne npsaMoyroiabHbIX 7 | ceoticmea: BbIpaxkalollUe METPUUECKHE COOTHO- | c@OlcmEa: BBIPAKAOLINE METPUYECKUE COOTHO-
TPeYroJibHUKOB IIEHUS B TIPSIMOYTOJIEHOM TPEYTOJIbHUKE. [IEHHS B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
108 | Metpuyeckrue COOTHOLIECHUSA 1 Hoxaszeisams:
B TIPAMOYTOLHOM TpeyTObHUKE meopemy O METPUYECKUX COOTHOLIEHUSIX B MPAMO-
YrOJILHOM TpeyToJibHUKE, TeopeMy [Tudaropa.
109- | Teopema [Iudaropa 5 | Ilpumensmv wW3y4deHHBIC OIPEACICHHS, TEOpeMbl | [Ipumensams W3ydEHHBIC OIPEACICHHS, TEOPEMbI
113 1 (GOPMYJIBI K PELICHUIO 3a/1a4. 1 GOPMYJIBI K PELICHHUIO 3a/1a4.
114 | KonrposbHas padora Ne 8 1
I'nasa 9 11 Pacnosnasams 1 ipuBOINTH IPUMEPHI KBaIpaTHBIX | Pacnosnaéams v IPUBOAUTE IPUMEPHI KBAJAPATHBIX
KBagpaTHble ypaBHeHHA YpaBHEHUH Pa3TUYHbBIX BUJOB (MTOJHBIX, HETIOJNHBIX, | YPABHEHUN Pa3IMYHBIX BUOB (ITOJHBIX, HETIOIHBIX,
115- | Keaapatusie ypasners. Peme- 3 MPUBEIEHHBIX ), KBAPATHBIX TPEXUICHOB. MIPUBENEHHBIX ), KBaAPATHBIX TPEXUICHOB.




K OoopynosaHnue,
') Hpe)lMeT]-lble pe3yabTaThbl NpMMeEHsieEMoe
Ne I Ha ypoKax
/ Tema ypoka
wn : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
117 | HUe HEMOJHBIX KBAJPAaTHBIX
ypaBHEHUI Onucvigamy B 00LIeM BHIE pelICHHE HENONHBIX | Onucvigams B OOILEM BHUIE PEILICHHE HEMOIHBIX
N KBaJpaTHBIX yPaBHEHUI. KBaJpATHBIX YPABHEHUI.
118- | ®opmyna KopHEW KBaAPaTHOTO 4 AP yp s yp
121 | ypaBHeHus . .
Dopmyauposams. Dopmynuposams.
122- | Teopema Bueta 3 | onpedenenus: ypaBHEHHs TIEPBOM CTENCHU, KBAJ- | onpedefieHus: YpaBHEHHS TICPBOW CTEICHH, KBaj-
124 pPaTHOTO ypaBHEHUs; NIUCKPUMHHAHTA KBaJPAaTHOTO | paTHOTO ypaBHEHUs; AUCKPUMHHAHTA KBaJIPaTHOTO
ABHEHU, KOPHS KBaIpaTHOT'O YPaBHEHMS. aBHEHUS!, KOPHS KBaJAPAaTHOTO yPaBHEHMUS.
125 | KonrponbHas padora Ne 9 1 [P » KOP AP oyPp yP » KOP P oyp
meopemy Bueta u o0paTHyIO eil Teopemy. meopemy Bueta u o0paTHyIo eil Teopemy.
3anucvisams u pokaspiBaTh (QopMyny KopHel | 3anucvigamsv HopMyiny KOpHEW KBaIpaTHOTO ypaB-
KBaJpaTHOTo ypaBHeHMs. MccienoBars konuuecTBo | HeHus. McciaenoBars KOIMYecTBO KOpHEH KBaapaT-
KOpHEH KBaZpaTHOrO ypaBHEHHUS B 3aBUCUMOCTH OT | HOTO YPaBHEHUS B 3aBUCHMOCTH OT 3HAKa €ro JIUC-
3HaKa ero JUCKpUMHUHAHTA. KpUMHUHAHTA.
Loxazvieamsb meopemsi: Bueta (mpsiMyro u odpat-
HYIO).
Haxooums KOpHU KBaJpaTHBIX YpaBHEHUH pa3nud- | HaxoOums KOpHU KBaJpaTHBIX YPaBHEHUH pa3iivy-
HbIX BuAOB. [lpumensars teopemy Buera m obpat- | Hbix BunoB. [IpumensTts Teopemy Buera n obpat-
HYIO €l TeopeMy. HYIO €i1 TeopeMmy.
T'naea 10 Dopmynuposams. Dopmynuposamy:
Peurenne npsiMoyroabHbIX 7 | onpedenenus: cunyca, KOCUHYyca, TAHI'€HCA, KOTaH- | onpedeneHusi: CUHyca, KOCUHyca, TAHT€HCA, KOTaH-
TPeYroJbHUKOB (TIPOJIOJHKEHNUE) TeHca OCTPOro yria MPSMOYTOJIBHOTO TPEYroJbHU- | TeHCA OCTPOrO yrila MPSMOYTOJIBHOTO TPEYTroIbHU-
Ka; Ka;
126- | Tpuronomerpudeckre QyHKIHH 3 T S
ceoticmea; COOTHOILIEHMsSI MEXIy CTOPOHaMH H | cgolicmeéa: COOTHOLICHUS MEXIy CTOPOHaMH H
128 | octporo yria npsiMOyrojisHOTO N N
TPeVIONLHNKA 3HAYCHUSIMH TPUTOHOMETPHUYECKUX (QYHKIWH B | 3HAYCHUSMH TPUTOHOMETpUYECKHX (yHKIHMHA B
peyr MPSIMOYTOJIEHOM TPEYTOJIbHUKE. MIPSIMOYTOJIEHOM TPEYTOJIbHUKE.
129- | PemeHnue npsAMOyroNbHBIX Tpe- 3 | 3anucvieams Tpuronomerpudeckue Gpopmyibl, Be- | 3anuceiéams TPUTOHOMETPUYECKUE (OPMYIIBI, BbI-
131 | yronpHUKOB paXaromue CBSI3b MEXAY TPUTOHOMETPUYECKHUMH | PAKAIOIMIME CBSI3b MEXAY TPUTOHOMETPUYECKUMHU
HKIUSMHA OJTHOTO U TOTO )K€ OCTPOTO yria. HKIASMH OJTHOTO U TOTO YK€ OCTPOTO yIJa.
132 | Konrponabnas padota Ne 10 1 ymiu A poro yr ymie A poroy

Pewams npssMoyronbHble TPEYTrOIbHUKH.

Pewams npaMOyToNIbHBIE TPEYTOJIBHUKH.




K OobopynoBanue,
0 IIpenmeTHBIE pe3yabTATHI IpUMeHsieMoe
Ne Ja HA ypoKax
Tema ypoka
n/n : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
Jokaszvieams.
@opmyabi, CBS3BIBAIOIINE CHHYC, KOCHHYC, TaH-
TeHC, KOTAaHI€HC OJHOT'0 M TOT'O K€ OCTPOro yrIia.
Bv1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIE-
CTBO U 3HA4YEeHHA CHUHYCa, KOCHHYyCa, TaHTe€Hca U
KoTaHreHca s yrios 30°, 45°, 60°.
Ilpumensme W3yueHHBIE OIpENETCHUS, TeopeMsbl | [lpumenams W3yUYEHHBbIE OINpPEAENCHUs, TEOPEMBI
1 QOPMYIIBI K PELICHUIO 3a/1a4. 1 GOopMyIIBI K pElICHHIO 3a1a4
Inasa 11 Pacnosnasams 1 npuBoINTH IPUMEPHI KBAIPaTHBIX | Pacnosnaéams n IPUBOAUTE IPUMEPHI KBAAPATHBIX
KBagpaTHble ypaBHeHHA 15 | TpéxumneHoB. TPEXUIIEHOB.
(nponomxkenue) Dopmynuposams: Dopmynuposamn:
133- | Ksaxparusiii tpéxasen 3 onpeoeneHust. KBA/[paTHOTO TpEXUIICHA, TUCKPUMU- | OnpeoeneHus.. KBa/[paTHOro TpEXUWICHa, TUCKPUMHU-
135 HaHTa KBa/IPATHOrO TPEXWICHA, KOPHA KBa/IPATHOTO | HAHTA KBA/PATHOTO TPEXWICHA, KOPHS KBa/IPAaTHOrO
TpéxwieHa; OMKBAJAPaTHOTO YpaBHEHMUS, TpéxuwieHa; OMKBaIPaTHOTO YPaBHEHUS,;
136- | Pemenue ypaBHEHUH, KOTOpBIE S | ceoiicmea KBaipaTHOTO TPEXUICHA. c6oticmea KBaApaTHOTO TPEXUJICHA.
140 | cBomATCA K KBaApaTHBIM ypaBHe-
HUSIM Loxaszvieams meopembi: 0 pa3IoKEHUU KBafpaTHO- | Onucvigamy Ha IpUMEpax METOJ, 3aMeHbl Iepe-
141- | Paumonansubic ypasHenus kax 6 | T TpéxquneHa Ha MHOJKUTEINN, O CBOMCTBE KBaApaT- | MEHHOMW Ui PELICHNs ypaBHEHUI.
146 | MATEMATHYECKHE MOZIEIH Pealb- HOro TpEXWIEHA C OTPULATENBHBIM JUCKPUMUHAH- }
HEIX CHTy A TOM. Haxooumws KOpHM KBagpaTHBIX YpaBHEHUH pazind-
HBIX BUOB. [Ipumensts Teopemy Buera u obpart-
147 | KonrponwsHas padora Ne 11 1 | Onucvisamvy wWa npuMepax METOJ 3aMEHBI IEpe-

MEHHOW JJ11 pelieHnsl ypaBHEHUH.

Haxooums kopHU KBagpaTHBIX YpaBHEHUN pa3iny-

HyIO0 €l TeopeMy. BBINOTHATE pasiokeHue KBai-
patHoro TpE€xXujieHa Ha MHOXuTenu. Haxoautsb
KOpPHU ypaBHEHUW, KOTOpbHIE CBOJATCS K KBajpat-
HbIM. COCTaBISATh KBaJpaTHbIC YPABHEHUS U ypaB-




K OobopynoBanue,
0 I[IpenmeTHBIE Pe3yabTATHI npuMeHsieMoe
Ne Ja HA ypoKax
Tema ypoka
n/n : OcHoBHasi rpynna Oo0y4aomuecs
BO ¢ 3P
q
HbeIX BUJIOB. [IpuMensaTs Teopemy Buera um oOpaT- | HEHUs, CBOASAIIMECS K KBaJpPaTHBIM, SBIISIOUIHCCS
HyI0 eii TeopeMy. BBITONHATH pa3ioxeHwe KBaj- | MaTeMaTHYECKUMHU MOIEISMHU PEaTbHBIX CUTYaIlHi.
paTHOTO TpEXWieHa Ha MHOXuTend. HaxomuThb
KOPHH YpaBHEHUH, KOTOpPbhIC CBOISTCS K KBaJapaT-
HbIM. COCTaBJIATh KBaJIpaTHBIC YPaBHCHHS U YPaB-
HEHUS, CBOIAIINECS K KBAJPATHBIM, SBISIONIHECS
MaTEeMaTHYECKUMH MOJCIISIMH PEaJIbHBIX CUTYallH.
I'naga 12 ToacHuamv, 4TO TakoOe IUIOLIAJb MHOIOYTOJIbHHUKA. Toacnamw, 4TO TaKoe IJIOLAJAb MHOIOYTIOJIbHUKA.
MHOroyroabHHUKH. 10 | OnwceiBaTh MHOTOYTOJNIBHHK, €r0 3JeMEHTHI, BhI- | OMMCHIBATh MHOTOYTOJNBHUK, €0 3JEMEHTHI; BHI-
Inomagb MHOTOYTOJIbLHUKA MYKJIBIC M HEBBITYKJIbIE MHOTOYTOJIbHUKH. MYKJIbIC U HEBBITYKJIbIC MHOTOYTOJIbHUKHY.
148 | Muoroyrobmixn 1 N300paxaTb ¥ HaXOIUTh . Ha pPHCYHKax MHOro- | M300paxkaTb W HaXOAUTh . Ha PHUCYHKaX MHOTO-
YTOJIBHUK W €T0 3JIEMEHTBI, MHOTOYTOJIBHUK, BITH- | YTOJBHUK W €r0 SJIEMEHTHI, MHOTOYTOJIbHUK, BITH-
149 | IloHsATHE WIOMAAH 1 | caHHBI B OKPY)KHOCTb, ¥ MHOTOYTOJBHHK, OIH- | CAHHBIA B OKPY)KHOCTb, M MHOTOYT'OJIbHHK, OITH-
MHOTOYTOJIbHUKA. CaHHBIN OKOJIO OKPY’KHOCTH. CaHHBIN OKOJIO OKPY>KHOCTH.
[Inomanp mpsiIMOyTOIEHUKA Dopmynuposams.: Dopmynupogams:
150- | 11 5 onpeoeiieHusi: BIIMCAHHOTO ¥ ONHCAHHOTO MHOTO- | onpedeieHusi: BIIMCAHHOTO M ONHCAHHOTO MHOTO-
- JIOIa1b MapajuiesorpaMmMa
151 YroJibHHKA, TUIOMIAJd MHOTOYTOJIbHUKA, PaBHOBE- | YTOJIbHUKA, IUIOMIAJAH MHOTOYTOJNBHUKA, paBHOBE-
JIMKAX MHOTOYTOJIbHUKOB; JIUKUX MHOTOYTOJIbHHKOB;
152- | Ilmomaas TpeyroiabHUKA 2 | ocnosuble ceolicmea TUTONIAAM MHOTOYTOJIbHHKA. OCHOGHbIE C8OLiCMAEA TIIONIAIA MHOTOYTOJIEHUKA.
153 Jloxasvieams.: TEOPEMBI O CYMME YTJIOB BBITYKJIOTO
154- | Tnomams tpaneumn 3 | N-yrosibHMKa, MIOMAM HPAMOYTONBHUKA, MUTOMIA-
156 A TPEYTOJIBbHUKA, IJIOMIAN TPATISIIH.
157 | KonTpombHas pabora Ne 12 1 | Ilpumensamy W3y4EHHBIE ONPEIEIICHUS, TEOPEMBI Tlpumensmy VM3y4CHHBIC OINPEJICNICHUS, TEOPEMbI
1 GOPMYIIBI K PEIICHUIO 3a/1a4 1 (OpMYJIBI K PIICHUIO 3a/a4
IToBTOpEHME
U cUCTeMAaTU3aIUsl 13
y4eO0HOro MaTepuaia
158-169 YnpaxHeHus Ui TOBTOPEHUS 12
Kypca 8 kiacca
170 Urorosas KOHTpoJbHAsE paboTa 1




TeMaTI/I‘ICCKOC IJIAHUPOBAHHE. MartemaTuka. 9 Kjacc.

(5 yacoB B Heaen0, 33 Hemen, Bcero 165 yacon)
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N : IIpeameTHbIe pe3yJibTaThl O6opynosanne,
. Tema ypoka NpUMeHsieMoe Ha
n/n yp BO P
q OcHoBHas rpynmna Ooyuaromuecs ypoxax
¢ 3I1P
T'naea 1 21 Pacnosnasams 1 NPUBOIUTH MPUMEPHI YUCIOBBIX | Pacnosnaséams v TPUBOAUTH MPUMEPHI YUCIOBBIX
HepaBenctBa HEPABEHCTB, HEPABEHCTB C NEPEMEHHBIMU, JIMHEH- | HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMHU, JIU-
HBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOM, NBOMHBIX | HEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOH, TBOM-
1-3 | YucnoBkie HEpaBEHCTBA 3 p A p » A p A p » At
HEPaBEHCTB. HBIX HEPaBEHCTB.
4-5 | OCHOBHBIE CBOWCTBA YHCIOBBIX- 2 | @opmynuposams: Dopmynuposama:
HEPaBEHCTB onpedenieHus: CPaBHEHUS ABYX YHUCEINl, pEIICHUS | onpedeieHus: CPpaBHEHHUS IBYX YHCEN, pEIICHUS
HEpaBEHCTBA C OJHOI IEpEeMEHHOM, paBHOCHIILHBIX | HEPABEHCTBA C OJHOM IMEPEMEHHOM, PaBHOCHUIIb-
6-8 | CroxeHue M yMHOKCHHUE YHCII0- 3 P A P ' P P A p - P
HEPaBEHCTB, PCIICHUS CHUCTEMBI HEPABEHCTB C OJI- | HBIX HEPABEHCTB, PEIICHUS CHUCTEMBI HEPABCHCTB
BbIX HepaBeHCTB. OLICHUBAHUE 9 N b .
HOM TIepEeMEHHOW, 00JIaCTH OMpeeNieHUs] BBIpaXke- | C OJHOW MepeMeHHON, 00acTH ONpeAeTIeHHsI BhI-
3HAUEHHUS BBIPAKCHHUS
HUS, paxeHus;
9 HepaseHcTBa ¢ 01HOM NepeMeH- 1 | ceoiicmea 9MCIOBBIX HEPABEHCTB, CIIOKEHHUS W YM- | CEOUCMAEA UYHCIIOBBIX HEPABEHCTB, CIIOKEHHS M
HOM HO>KEHUS YUCITIOBBIX HEPABEHCTB. YMHOKEHHUSI YUCIOBBIX HEPABEHCTB.
N 0Ka3bl6AMb: CBOUCTBA YHCIOBBIX HEPABEHCTB
10-14 | PemeHue HEPABEHCTB C OJTHOU 5 2z p >
% TEOPEMBl O CJIOKCHUH W YMHOXCHUU YHCIOBBIX
nepeMeHHou. YuciaoBsle npoMe-
HEPaBEHCTB.
KYTKU
15-19 | CucTeMsl TUHEHHBIX HEPABEHCTB 5 | Pewams nWHEHHBIE HEPaBEHCTBA.  3alUCHIBATh | Pewams TWHEHHBIC HEPABEHCTBA. 3alKCHIBATH
C OJTHOI TIepeMEHHOI peIIeHus HEPaBeHCTB M WX CHUCTEM B BHJIC YHCIIO- | PEIICHUS HEPAaBEHCTB M UX CHUCTEM B BHJIE YUCIIO-
20 - 1 BBIX TIPOMEKYTKOB, OOBEIAMHEHHWs, MEPECEUCHHS | BBIX IMPOMEXKYTKOB, OOBEIUHEHHS, IMEPECCUCHHS
0B6T0peHHe H cHCTCMATH3allA YHUCJIOBBIX NMPOMEXYTKOB. Pemarh cucteMy Hepa- | YUCIOBBIX MPOMEXYTKOB. PemaTte cuctemy Hepa-
yHCOHOro Marepunaia BEHCTB C OJJHOM mepeMenHoi. O1ieHuBaThL 3HaUCHHUE | BEHCTB C OJHOHN mepemMeHHoW. OleHnBaTh 3HaUYe-
21 KonTponbHas pabota Ne 1 1 | Belpaxenus. M3o0pakaTh Ha KOOPJAWMHATHOM Tpsi- | HUE BhIpakeHUs. M300paxkaTh Ha KOOPAMHATHOU
MOH 3a/JlaHHbIE HEPABEHCTBAMM YHCIIOBBIE MpOMeE- | MPSMOM 3aJaHHbIE HEPaBEHCTBAMHU YHCIIOBBHIE
KYTKH. MIPOMEXKYTKH.
T'nasa 2 17 Dopmynuposamy: Dopmynuposamy:
PemieHue TpeyroJbLHUKOB onpedenenus. CUHyca, KOCHHyCa, TAHTCHCA, KOTaH- | onpedenienus. CUHYyca, KOCHHYyCa, TaHTEHCA, KO-
rerca yrima or 0 mo 180 ; tanreHca yriaa ot 0 go 180
22-23 | Tpuronomerpuyeckue GyHKIUH 2 y A ' y A '
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yraa ot 0 mo 180 C60licMEo CBSI3W JUIMH JHAaroHAJICH M CTOPOH Ia- | C60UCME0 CBSI3W ITMH JUAroHAJICH M CTOPOH Iia-
aJsIesorpamMmma. aisiesorpamMmma.
24-27 | Teopema KOCHHYCOB 4 |P p p P
Dopmynupoeamv N PA3BSICHATH OCHOBHOE TPUro- | DPopmynuposams U Pa3bsiCHATH OCHOBHOE TPUTO-
28-30 | Teopema cunyCcOB 3 | HOMETpHUECKOE TOKIECTBO. BBIUMCIATH 3HAUEHHE | HOMETPUUECKOE TOKISCTBO. BBIUHCIATH 3HAYe-
TPUTOHOMETPUUECKON (PYHKIMHU yriia Mo 3HAYEHUIO | HUE TPUTOHOMETPHUYECKON (QYHKIUH YyTiia Mo 3Ha-
31-32 | PeuieHue TpeyroabHUKOB 2 PHTO! p by Y p METP ymicm y .
OJTHOHM W3 €ro 3aJlaHHbBIX (YHKIHA. YEHUIO OJJHOHM M3 ero 3aJaHHbIX (PYHKIHH.
33-36 | ®opMymbl A7sl HAXOXKACHUS IJI0- 4 | @opmyruposams M 10Ka3bIBATh TEOPEMBI: CHHYCOB, | DPOpMyIupoéams TEOPEMBbI: CHHYCOB, KOCHHYCOB,
1181 TPEyroJbHHUKA KOCHHYCOB, CJICACTBUSI U3 TEOPEMBl KOCHHYCOB M | CIEICTBHS M3 TEOPEMBbI KOCHHYCOB U CHHYCOB, O
CHHYCOB, O IUIOIIAJIM OMHCAHHOTO MHOTOYTOJBHHU- | TUIOIIAJH OMMCAHHOT'O MHOTOYTOJIbHHUKA.
37 IloBTOpEHME M cHCTEMaTH3ALMS 1 yeos, man y tmaln y
Ka. 3anucvisams GOpMyIBL AJIST HAXOXKICHUS IUIOLIA-
y4e0HOTro MaTepraa .
3anucvigams M NO0Ka3bIBaTh (POPMYJIBI UIA HAXOX- | I TPEYTOJIbHUKA, PaJAWyCOB BIHMCAHHON M OMH-
38 Kontponbhas padbora No 2 1 | nenus ruromany TpeyroibHUKA, PajinycoB BIMCAH- | CAHHOM OKPYKHOCTEHN TPEYroJbHUKA.
HOH U OIHMCAaHHOHM OKPY>KHOCTEN TPEYTrOJIbHUKA. Ipumensams W3ydeHHBIEC OIPEACICHUS, TEOPEMBI
Ilpumensames W3y4YEHHBIE ONpPEACICHUS,, TEOpPeMBbI | U (POPMyYJIIBI K PEIICHHIO 3a1ad.
1 GOPMYIIBI K PEIICHUIO 3a/1a4.
T'nasa 3 19 Onucvieams oHATHE QYHKLIUH KaK MpaBuia, ycra- | Onucvligams MOHATHE (DYHKUMU Kak MpaBHia, yc-
KpaapaTuunas ¢pynkuus HABJIMBAIOIIETO CBSI3b MEXKAY BJIEMEHTAaMHM [BYX | TAaHABJIUBAIOILETO CBSI3b MEXKIY SJIEMEHTaMH JIBYX
MHOYECTB. MHOECTB.
39-41 | IloBTOpEHUE U PacCIIUPEHUE CBE- 3
nemit 0 dyHKIIE Dopmynuposama: Dopmynuposama:
Y onpedenenus: Hynsl (QYHKUUH;, TPOMEXYTKOB 3Ha- | onpedeneHus: Hyns GYHKIUH; TPOMEXYTKOB 3Ha-
42-44 | CpoiicTBa QyHKIIUH 3 | xonocTostHCTBa (YHKIMHU; (DYHKIUH, BO3pACTal0- | KOMOCTOSHCTBA (DYHKIMH; (YHKIIMH, BO3PACTAI0-
el (yObIBaromiell) Ha MHOXKECTBE; KBaJpaTUIHOMN el (yObIBarolieil) Ha MHOXKECTBE; KBaApaTHIHOM
45-46 | Iloctpoenue rpaduka QyHKIUH 2 | (& ) miei) ’ P e (y . miei) » KBAIP
y = kf(X) byHKIHIH; byHKIHH;
ce0licmea KBaJ[paTHIHON (PYHKIINH; ceoticmea KBaJpaTUIHON (PyHKITHY;
47-50 | Mocrpoenue rpadhmkoB QyHKIHN 4 | npasuna noctpoenus rpapukoB QyHKIUI ¢ MOMO- | npasuia NOCTpoeHUs: TpaduKoB (QYHKIHUHA € 1MO-
y=fx)+buy="f(x+a) 11pk0 peodpasosanmii Buaa f(x) — f(x)+b; MoIIIbI0 TipeoOpaszoBanmii Buaa f(x) — f(x)+b;
N f(X) — fix + a); f(x) — kf(x). f(X) — fix + a); f(x) — kf(x).
51-56 | Ksamgpartuunas (yskmus, eé rpa- 6 () =1t ); 1(x) (x) N () =1t ); 1(x) (x) N
(bwx ¥ CBOMCTEA Cmpoums rpaduku GyHKIUH ¢ TOMOIIBI0 Tpeod- | Cmpoums TpaduKu GYHKIHHA ¢ TOMOIIBIO MPe0d-
pasoBanuii Buja f(X) — f(x)+Db; pasosanuii Buma f(x) — f(x)+b;
57 KonTponbhas pabora Ne 3 1 | f(X) - fix + a); f(X) — kf(x). f(X) — fix + a); f(x) — kf(x).

Cmpoums tpaduk kBaaparmunoi ¢ynxuuu. Ilo
rpaduKy KBaJpaTU4HOW (PYHKIMM ONHCHIBATH €€

Cmpoums rpaduk kBagpatnuHod ¢ynkouu. [lo
rpaduKy KBaJpaTHYHON (YHKIIUH OMHUCHIBATH €&
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CBOICTBA. CBOICTBA.
Onucvigams cXeMaTUUHOE paclojiokeHue napado- | Onucvigams CXeMaTHYHOE PACIIONOXKECHUE Mapa-
JIBl OTHOCHUTEJIBHO OCH a0CLUCC B 3aBUCHMOCTH OT | OOJIbI OTHOCHTENIBHO OCH a0CLIUCC B 3aBUCHMOCTH
3HaKa crapmrero kodduimenTa 1 TMCKpUMUHAHTA | OT 3HaKa cTapirero kKo3pQuimenTa u JUCKPUMHU-
COOTBETCTBYIOLIETO KBaIPAaTHOTO TPEXUIICHA. HaHTa COOTBETCTBYIOLIETO KBaJAPATHOIO Tpéxuiie-
Ha.
I'naea 4 10 Toacuame, 9TO TaKOE LEHTP W LEHTPaIbHBINA yroa | [loacHams, 4TO TAKOE LEHTP U LEHTPAIBHBINA IOl
IIpaBuiabHbIE MHOTOYTOJbHUKHU MIPaBHJIBHOTO MHOTOYTOJIBHHKA, CEKTOpP M CETMEHT | MPaBHWJIBHOTO MHOTOYTOJBHHKA, CEKTOP U CETMEHT
58-61 | [IpaBuiIbHBIE MHOTOYTOJIBHUKH U 4 | fpyra Kpyra.
JIX CBONCTEA Dopmynuposams: Dopmynuposama:
onpeoenenue TPaBUIBHOIO MHOTOYT OJIbHUKA, onpeodeneHue TPABUIBHOTO MHOTOYTOJIbHUKA;
62-65 | Jauna oxpyxuocTH. [Tnomans 4 | ceoticmea PaBUIILHOTO MHOTOYTOJILHHKA. ceoticmea TPaBUIIBHOTO MHOTOYTOJIbHUKA.
Kpyra Jloxa3vleams CBOWCTBA TMPAaBWIBLHBIX MHOTOYIOJIb-
66 IToBTOpEHME U cUCTEMATU3ALIHS 1 | HHKOB.
3anucvigams W PazbACHATH (OPMYJIBI JUIMHBI OK- | 3anucviéams M pa3bsCHATH QOPMYIIBI JUINHBI OK-
y4eOHOro MaTepuaa
PY>KHOCTH, ITOIIAAN KpyTa. PYKHOCTH, ITOIIAAN KpyTa.
67 Kontponbnas padora Ne 4 1 | Banuceisame n noxaspiBath GOPMYJIBI [UTHHBL AYTH, | 3anucbléams M A0Ka3bIBaTh HOPMYJIbI JUTHHBI JTy-
IUTOIIAAN CEKTOPa, POPMYJIBI A HAXOXKICHHUS pa- | TH, IJIOMIAAH CEKTOopa, (OpMYJIbl Ul HaXOX[e-
JUYyCOB BIIMCAHHOM M OIIMCAHHOM OKPY>XHOCTEH | HUS PaJnyCOB BIIMCAHHOM M ONHMCAHHON OKPYX-
MIPaBHJIBHOTO MHOTOYTOJIbHHKA. HOCTEH MPaBUIHLHOIO MHOTOYTOJIEHUKA.
Cmpoums C TIOMOIIBIO LUPKYJIS W JHMHEHKH npa- | Cmpoums ¢ TIOMOIIBIO LUPKYJIS U JIMHEWKH Ipa-
BUJIbHBIE TPEYTOJIBHUK, YETHIPEXYTOJBHUK, IIECTH- | BUJIbHBIE TPEYTOJbHHUK, YETBIPEXYTOJIBHHUK, IIEC-
YTOJIbHUK. THUYTOJILHUK.
Ilpumenames W3ydeHHBIE OIPENEICHUSA, TEOPEMSI | [lpumenams U3yYEHHBIE ONPEACICHHS, TEOPEMBI
1 GOPMYJIBI K PELICHHUIO 3a/1a4 1 GOpPMYJIBI K PELICHHUIO 3a/1a4
I'nasa 5 Dopmyauposamy: Dopmyauposamy:
KBagpaTtuunas pyHKuus 13 | ompeneneHne KBaJpaTHOTO HEPABEHCTBA. olpezeseHre KBapaTHOTO HEPaBEHCTBA.
(mponomkenue) Pewams KBanpaTHble HEpaBEHCTBA, WCHONb3Yys | Pewams KBaJpaTHbIE HEPABEHCTBA, HCIOJb3Ys
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68-73 | Pemenne kBagpaTHBIX HEpa- 6 | cxemy pacrnonoxeHuss Tapaboibl OTHOCHTEIBHO | CXEMY PpaCIIOJIOKEHUS Mapaboibl OTHOCHUTEIHLHO
BEHCTB ocu a0crucc. ocu abeucc.
. Onucvieams rpaduiyeckuil MeToa pemeHus cucre- | Onucvligams TpadUUECKUil METOIl PELICHUs! CHC-
74-78 | CucteMsl ypaBHEHUI! ¢ ABYMSI 5 rpag o AP pag . AP
HeDEMEHHBIMIL MBI JABYX YPaBHEHHMH C JBYMS IEPEMEHHBIMH, ME- | TEMbl [IByX ypPaBHEHHUIl C ABYMs IEpPEMEHHBIMHU,
p TOJI IOJICTAHOBKH M METOJ CJIOXKCHUS IJIsl PELICHUs] | METOJ] IOJCTAHOBKH M METOJI CIOXKEHUS AJIS pe-
79 [ToBTOpEHME U cCUCTEMATH3AIHS 1 | cucremsl ABYyX ypaBHEHMH C IByMS IEPEMEHHBIMH, | IICHUS CUCTEMBI IByX YpaBHEHHI C IBYMsI mepe-
y4eOHOro MaTepuasia OJTHO W3 KOTOPBIX HE SBISETCS JTMHEHHBIM. MEHHBIMH, OZHO U3 KOTOPBIX HE SIBJIAETCS JHHEH-
HBIM.
80 Kontponbsnas padora Ne 5 1
Tnasa 6 Onucvieams NPSIMOYTOJIBHYIO CUCTEMY KOOpAUHAT. | Onucvlgams TPSIMOYTOJIBHYIO CHUCTEMY KOOPAH-
JdexapToBbl 12 | @opmyruposams: onpenenacHue ypaBHEHHUs (QUTy- | HaT.
KOOP/JANHATHI pBI, HEOOXOMMOE M JIOCTATOYHOE YCIOBHUS Mapan- | Qopmyaupogams: ONpenelieHHe ypaBHEHUS (u-
JIENIBHOCTH JBYX MPSMBIX. Typbl, HE0O0XOIMMOE U 1OCTATOYHOE YCJIOBHS Ma-
81-83 | PaccrosiHue Mexnay IByMs TOU- 3 ABYX 1P YPPL, A A y
3anucvisams U NOKa3bIBaTh (POPMYJIBI PACCTOSIHUS | PAJUIETBHOCTHU ABYX MPSMBIX.
KAMIT € Sa/aiHbIMK KOOPAIHATA- MEX BYMsI TOYKaMH, KOOPJMHAT CEPEANHBI OT- | 3anucvigams (HOPMYIBI PACCTOSHHUS MEX B
mu. KoopuHatel cepeiiHb OT- Ay ABY ’ P et PMYJIBL P oy ARy
. peska. Ms TOUKaMH, KOOPJIMHAT CEPEIUHBI OTPE3Ka.
p Bvi6ooums ypaBHEHHE OKpY)KHOCTH, oOuiee ypas- | 3anucviéamy ypaBHEHHE OKPYXKHOCTH, oOIIee
84-86 | YpaBHeHue purypbl. YpaBHeHHE 3 | HeHMe MPSMOM, ypaBHEHHUE TIPSMOI C YIIIOBBIM KO- | ypaBHEHHE MPSIMOM, ypaBHEHHE MPSIMOW C YIIIO-
OKPYKHOCTH 3hUIHEHTOM. BBIM K03 (OUIIEHTOM.
o oxa3vléams HEOOXOAUMOE U JOCTaTOYHOE YCIIO-
87-88 | YpaBHeHue npsmoit 2 A A A Y
BHUE NMapaJUICIIbHOCTH JBYX MPSIMBIX.
89-90 | Yrnosoii koapdunuent npsimoi 2 | Ilpumenamp W3yYeHHBIE ONPENENEHHS, TEOPEMBI | [Ipumensamps W3y4eHHbIE ONPENEIEHHUS, TEOPEMBI
1 GOPMYJIBI K PELICHHUIO 3a/1a4. 1 GOPMYJIBI K PELICHHUIO 3a/1a4.
91 IToBTOpEHME U cUCTEMATU3ALIHS 1 bopwmy. p A bopwmy. p A
y4eOHOro MaTepuaa
92 KouTponbhas padora Ne 6 1
TI'nasa 7 IIpusooums npumepoi: Ilpusooums npumepuol:
DJleMeHThI NPUKJIATHOH 21 | MaTeMaTUYEeCKNX MOJIeNeld peabHBIX CHUTYyalldid; | MaTeMaTHYeCKUX MOJENIell pealbHbIX CHTYallHui;
MaTeMaTUKH MPUKIAIHBIX 33/1a4; NPUOIMKEHHBIX BEJIMUUH; MC- | MPUKJIAAHBIX 3a/4a4; MPHOMMKEHHBIX BEIWYHH;
MOJIb30BaHUSI KOMOWHATOPHBIX NPaBMJI CyMMbI M | HCIOJb30BAaHUSI KOMOWHATOPHBIX MPaBUJI CYMMBI
93-95 | MareMaTu4eckoe MOJCIUPOBa- 3

HHEC

MIPOM3BENIEHUS; CIyYalHBIX COOBITHIA, BKIOYAs

Y TIPOM3BEJICHUS; CITyYalHbIX COOBITHI, BKIFOYas
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96-98 | IIpomeHTHBIE PacUETHI 3 | mocToBepHBIE U HEBO3MOXKHBIC COOBITHS; OTBITOB C | JOCTOBEPHBIC U HEBO3MOXHBIC COOBITHS; OIBITOB
- ABHOBEPOSTHBIMU MCXOAaMU; MPECTABICHHUS CTa- | C PAaBHOBEPOATHBIMH HCXOJAMH; MpPEACTaBICHHS
99- | IIpubOnm)EHHBIE BHIYUCICHUS 2 |P P JIAMH, TIPEA P P FaMH, Tpet
100 THCTHYECKHMX NaHHBIX B BHAE TAONWI], qUarpaMu, | CTATUCTHYECKUX NAaHHBIX B BHJE TaONHI, aHa-
rpadukoB; HCTIOIb30BaHUS BEPOATHOCTHBIX | IpaMM, TIpadHKOB; HMCHOIB30BAaHHUS BEPOSTHOCT-
101- | OcHoBHEIE MTpaBUIa KOMOUHATO- 3 | CBOWCTB OKpY)KaIOIIUX SIBICHUIA. HBIX CBOWCTB OKPY’KaIOIIUX SBJICHUM.
103 | puku Dopmynuposams: Dopmynuposams:
N onpeodenenus: aOCOMIOTHON HMOTPEIIHOCTH, OTHOCH- | onpedenieHus: abCOMIOTHON MOTPEeIIHOCTH, OTHO-
104- | YactoTa H BEpOATHOCTH CITy4aii- 2 N .
105 | Horo coBermus TENBHOW TIOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS, | CHTENIBHOM IOTPEIIHOCTH, JIOCTOBEPHOIO COOBI-
HEBO3MOXKHOTO COOBITHSI, KIIACCHYECKOE ONpe/ene- | THSl, HEBOZMOXKHOTO COOBITHSI, KIaCCHUECKOEe OTI-
106- | Knmaccudeckoe omnpeneneHue Be- 3 | HHE BEepOSTHOCTH; peleneHye BEPOATHOCTH;
108 | posTHOCTH npaguia: KOMOWHATOPHOE TPABUIO CYMMBI, KOM- | npaguid: KOMOMHATOPHOE MPABHIO CYMMBI, KOM-
OMHATOPHOE MPABUIIO MTPOU3BEICHHSL. OMHATOPHOE MPABUIIO TPOU3BEICHHSL.
109- | HayanbHble cBEACHUSA 3 P p p A . p p p A .
111 | o crammerixe Onucvigams dTaIBl peLICHUs MPUKIAAHON 3aaa4un. | Onucvligams 3Talbl PelICHUs] TPUKIATHON 3aaa-
[MosicuATh M 3anMCBHIBATG (GOPMYITy CIOXKHBIX IPO- | YH.
112 | IloBTrOpeHue u cucTeMaTH3aNus 1 | uenros. IlpoBoauTh MpPOILECHTHBIC pacu€Thl ¢ uC- | [IOSCHSATE W 3amKCHIBATH (HOPMYIY CIOKHBIX
yueOHOro MaTepHuaia MOJIb30BAHUEM CIIOKHBIX ITPOIICHTOB. nporeHToB. [IpOBOANTE MPOIEHTHBIE Pacu€ThI C
Haxooums TOYHOCTH TNPUOIIKEHUS 1O TAOJMIIE | UCTIOIB30BAHHEM CIIOKHBIX IPOIIEHTOB.
113 | KonrposabHas padota Ne 7 1 P H pott

NpUOTMKEHHBIX 3HAYCHUH BennuuHbL. Mcmomb3o-
BaTh pa3NU4Hble (OPMBI 3aIMHCH MPUOIMKEHHOTO
3Ha4YeHus] BennuuHbl. OLEHHBATh MPUOIMKEHHOE
3HAUCHUE BEIINYNHBI.

IIpo6oOums ONBITHI CO CIyYaHBIMH HCXOJaMHU.
[osicHsaTh ¥ 3amuchiBaTh (GOPMYNTy HaXOKACHUS
4acTOTHI CIIy4aiiHOTro coObiTusi. ONMUCHIBAaTh CTaTH-
CTUYECKYIO OLIEHKY BEpPOSTHOCTH CIIy4allHOTO CO-
ObITHs. HaxoJuTh BEpOSITHOCTH CIYYallHOTO COOBI-
THSL B OTIBITAaX C PABHOBEPOSTHBIMU UCXOJaMHU.
Onucvigamy 3Tanbl CTAaTHCTHYECKOTO HCCIEH0BA-
Hus. Odopmwirsith nHGOpPMANKIO B BUae TaONHIl U
nuarpamm. M3Bnekats uHbOpMauuio u3 TabIUL U
nuarpamM. HaxonuTs M NpHUBOIUTH NMPHUMEPHI HC-
MOJIb30BAHUSI CTATUCTHYECKUX XapPaKTEPUCTHK CO-
BOKYITHOCTH JIaHHBIX: CpeJHee 3Ha4YeHWe, MOJa,

Haxooums TOYHOCTH TIPHONIMKEHHS TIO TaOIUIE
npUOIMKEHHBIX 3HAUCHHUH BeMMYMHBL. Mcnomnb3o-
BaTh pa3jM4HbIC (POPMBI 3aMHUCH NPUOTHKEHHOTO
3Ha4eHus BeJM4MHbL. OLEHUBaTh NPHOIMKEHHOE
3HA4YCHUE BEITMYUHEI.

IIposodums OMBITBI CO CIyYalHBIMH HCXOJaMHU.
[osicHsaTs M 3anmchiBaTh (HOpMyYITy HAXOXKICHUS
YacTOTHI CIy4aitHOro coOwiTws. ONMHCHIBATH CTa-
TUCTUYECKYIO OIEHKY BEpPOATHOCTH CIy4aiHOTO
coObITHs. HaxoanTe BeposSTHOCTH ClIy4aifHOTO
COOBITHSI B ONBITaX C PABHOBEPOATHBIMH HCXOMa-
MH.

Onucvigamsp 3Tanbl CTATUCTUYECKOTO HCCIIE0Ba-
Hust. OpopMiiTh HHPOPMALIUIO B BHJE TAOIUI U
nuarpamm. M3enekats nHdopMarmo 13 Tadnuil u
nuarpamM. Haxoqute ¥ MpUBOIUTH MIPUMEPHI UC-
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pa3Max, MeanaHa BHIOOPKH MOJb30BAHUSl  CTAaTHCTHYECKUX  XapaKTEPUCTUK
COBOKYITHOCTH JaHHBIX: CpeJHee 3HaUCHUE, MOJa,
pa3Max, MearaHa BEIOOPKH
Tnasa 8 15 Onucvieams TOHATHS BEKTOPHBIX M CKAIPHBIX | Onucvligams TOHATUS BEKTOPHBIX M CKAJISPHBIX
BekTopbl BeMYMH. VIUTIoCTpUpOBaTh NOHSATHE BEKTOPA. BEJINYMH. VIITIOCTpUPOBATE TOHSITHE BEKTOPA.
114- | Honstne sextopa 2 Dopmynuposamy: Dopmyauposamy:
115 onpedeneHus: MOAYIS BEKTOpa, KOJUIMHEAPHBIX | onpedeneHus: MOIYIS BEKTOpPA, KOJUIMHEAPHBIX
BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAWHAT BEKTOPA, | BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT BEKTOPA,
116 | KoopauHaTel BekTOpa 1 | cymMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHUBOIO- | CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBO-
17- | ¢ JIO)KHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa Ha YMCIIO, | OJOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha
- JI0)KEHHE W BBIYUTaHUE BEKTO- 4
120 | pos CKalAPHOTO NPOU3BECHHUS BEKTOPOB; HHCII0, CKAJIPHOTO MPOHM3BE/ICHHS BEKTOPOB;
CB01licea: PaBHBIX BEKTOPOB, KOOPAMHAT PAaBHBIX | C60UCMAEA: PABHBIX BEKTOPOB, KOOPIUHAT PaBHBIX
121- | YMHOXXEHHE BEKTOpa Ha YHUCIIO 3 | BEKTOPOB, CIIOXEHHsSI BEKTOPOB, KOOPIMHAT BEKTO- | BEKTOPOB, CIOXEHHsSI BEKTOPOB, KOOPJHHAT BEK-
123 pa CyMMBI M BEKTOpa Pa3sHOCTH JBYX BEKTOPOB, | TOpAa CyMMBI U BEKTOpa Pa3HOCTH JBYX BEKTOPOB,
124- | CransipHoe nponssencHie BekTo- | 3 KOJJTMHEAPHBIX BEKTOPOB, YMHOXEHHSI BEKTOpA HA | KOJUTMHEAPHBIX BEKTOPOB, YMHOXKEHHUS BEKTOpa
126 | pos YHCII0, CKAJISIPHOTO TPOM3BECHUS JIBYX BEKTOPOB, | HA YHCIIO, CKAISIPHOIO IPOU3BEICHUS JIBYX BEK-
MEePIEHINKYIISIPHBIX BEKTOPOB. TOPOB, NEPIIEHINKYIISIPHBIX BEKTOPOB.
127 | IloBTOpEHHE U CHCTEMATU3ALIUS 1 | Hdokaswieams Teopembl: 0 HaXOXIAECHUH KOOPIMHAT
yueOHOro MaTepuasia BEKTOpa, 0 KOOPJMHATAX CYMMBI W Pa3HOCTH BEK-
128 | Konrpomsnas paGota No 8 1 | Topos, 00 YCIIOBUHM KOJUITMHEAPHOCTU JIBYX BEKTO-
POB, 0 HaXOXJCHUW CKALIPHOTO TPOHM3BEICHHUS
JIBYX BEKTOPOB, 00 YCIIOBHHU MEPIEHIUKYISIPHOCTH.
Haxooums xocuHyC yria Mexmy IBYMs BeKTopa- | HaxoOumb KOCHUHYC yIia MEXIy JByMsl BEKTOpa-
MH. MH.
Ipumensmes W3yYEHHBIE OIPENENCHUs, TEOpeMbl | [Ipumensms W3yHYECHHbBIE OIPENENICHHS, TEOPEMEI
1 GOPMYIIBI K PEIICHUIO 32/1a4. 1 GOPMYIJIBI K PELICHUIO 32144
TI'nasa 9 Ilpusooums npumepsl. nocienoBaTeNbHOCTEN; Uu- | [Ipueooums npumepvi: TOCIEAOBATEIbHOCTEH;
YucaoBbie 21 | cIOBBIX  IOCJEIOBATENLHOCTEH, B  YAaCTHOCTH | YUCIIOBBIX TIOCIIEIOBATEIBHOCTEH, B YaCTHOCTH
M0CJIe0BATEILHOCTH apu(METUYECKONl U TeOMETPUYECKOl mporpeccuil; | apuMeTHuecKod M TI'eOMETPUYECKOH Mporpec-
HCTOJBb30BaHMS TOCIIEI0BATEIEHOCTEN B peallbHON | CHH; HCHOJIB30BAaHHUs IOCIEAOBATEIbHOCTEH B
129- | YucnoBble NOCIEN0BATEILHOCTH 2

130

JKU3HU; 3a/1a4, B KOTOPBIX PacCMaTPUBAIOTCS CyM-

peanbHOM KU3HU; 3a/1ad, B KOTOPBIX paccMaTpH-
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131- | Apudmerndeckas mporpeccHs 4 | MbI c OECKOHEYHBIM YHCIIOM CJIaraeMBbIX. BafOTCS CyMMBI ¢ OECKOHEYHBIM YHCIIOM cjarae-
134 Onucvieamsv. TIOHATHE TIOCIICIOBATEIIBHOCTH, YWICHA | MBIX.
[I0CTIEI0BATENIbHOCTH, CIOCO0BI 3aiaHus mocueno- | Onucvbiéams:  TOHATHE  IIOCIENOBATENbHOCTH,
135- | CymMMma N mepBBIX WICHOB apud- 4
o BaTEJIbHOCTH. YjleHa IIOCJIEAOBATEIbHOCTH, CIIOCOOBI 3aJaHus
138 | meTnueckoil mporpeccuu
Bviyucnamey dneHpl MOCIENIOBATENBHOCTH, 3aJaH- | MOCIEA0BATECIHHOCTH.
139- | I'eomeTpuyeckas mporpeccus 3 | HO¥ OpMYIIOii N-TO YICHA WK PEKYPPEHTHO. Bviuucnsame 4iaeHbl NOCIEAOBATEILHOCTH, 3a/laH-
141 Dopmynupogams: HOH (popMyIoii n-To YiIeHa W PeKypPpPEHTHO.
onpeodenenus: apupMeTHIECKON MPOTPeccuu, reo- | Popmyauposams:
142- | CyMMa N mepBBIX WICHOB reoMeT- | 3 P L ap b porp ’ PALYIUD .
. METPUYECKOM POTPECCHH; onpeodeneHus:  apuUPMETUUECKOW  MPOTPECCHH,
144 | puueckoi mporpeccuu . . .
CB01iCTEAa YIICHOB TEOMETPUUYECKON U apudMeTnde- | TeOMETPUUECKON IPOrPecCu;
145- | Cymma OeCKOHEYHOM reoMeTpu- 3 | ckoif mporpeccwuii. cgolicmea 4ICHOB T€OMETPUIECKON u apupmeTn-
147 | gyeckolt mporpeccuu, y KOTOpoi 3a0asames apupMETHUECKYI0 W TEOMETPHUYECKYIO | YECKOW MPOTPECCHH.
lg|<1 MPOTPECCUH PEKYPPEHTHO. 3adasams apupMETHUECKYIO M [E€OMETPHUYECKYIO
MIPOTPECCUH PEKYPPEHTHO.
148 [ToBTOpEHUE U CUCTEMATH3AIIUS 1 porp PeKypp
3anucwvisame 1 noscHsams GOPMYIIBI OOILETO WieHA
y4eOHOro MaTepuaa . N N
apu(METHIECKOI U TeOMETPUYIECKOM porpeccuid. | 3anucvisams U noAcHAMb QOPMYIIBI OOILETO HJie-
149 | KontposnbsHnas padora Ne 9 1 | 3anuceisames u dokasvieams: GOpMysbl CyMMbI N | Ha apUPMETHIECKON M T€OMETPUIECKON Tporpec-
MEPBbIX WICHOB apu(METHUECKOH M TreoMeTpude- | CHi.
CKOM mporpeccuii; GopMyJIbl, BeIpaKarollue CBOW- | 3anucviéams: GOPMYIbI CyMMBI N TIEPBBIX WICHOB
CTBa WICHOB apHU(PMETHUECKOW M T€OMETPHUYECKOH | apudMeTHuecKo M TI'eOMETPUYECKOH Iporpec-
mporpeccuii. cHif; GopMysbl, BeIpaXKarole CBOICTBA YJIEHOB
Bviyucnams cyMMy OECKOHEYHOW T€OMETPHYECKON | apUMETHUECKOW W TEOMETPHYECKOW Tporpec-
nporpeccuu, y koropoii | q | < 1. [lpeacraBmars | cuid.
OecKOHEUYHbIe IEpHOANYECKHE JPOOU B BUJE OOBIK- | Bbiuuciams cymMMy OECKOHEUHOM TIeoMeTpuye-
HOBEHHBIX CKO# mporpeccuu, y kotopoii | q | < 1. IIpeacras-
JSITh OECKOHEYHBIE MIEPHOANYECKHE APOOU B BUJIE
OOBIKHOBEHHBIX
I'naea 10 11 Ilpusooums ipuMepsl mpeodpa3zoBaHus GUryp. Ipusodums nipuMepsbl IpeodpazoBaHus GuUryp.
I'eomeTpuyeckue npeodpazoBaHus OnwuceiBaTh TpeoOpa3oBanust Quryp: mnapamiens- | OnuceBaTh peodpazoBanus Guryp: mapamienb-
HBIH TIEpEeHOC, OceBas CHUMMETpUS, LEHTpalbHas | HBI MEpPEeHOC, OceBas CUMMETpPHUsS, LEHTpajbHas
150- | JdBmxenue (nepemeunienue) pury- | 3 p ’ pHA, UCHTP p ’ buA, LEHTp
N CUMMETpHS, IOBOPOT, TOMOTETHSI, OJO0HE. CUMMETPHUS, IOBOPOT, TOMOTETHSI, TOJO0HE.
152 | pu1 [lapamiensHbIi epeHoc




N J;)_ IIpeameTHbIe pe3yabTaThl O6opyroBanue,
- Tema ypoka NpUMEHsieMoe Ha
n/n BO
q OcHoBHas rpynmna Oo6yuarommuecs ypokax
¢ 3I1P
153- | OceBas cummetpus. Llentpansaas | 2 | @opmyauposams.: Dopmyauposamy:
154 | cummerpus. onpeodenenus: IBIKEHUS;, PaBHBIX (UTYp; TOYEK, | onpedeneHus: ABWKCHUS; PaBHBIX (QUTYD; TOUEK,
155- | Mopopot o | CMMMETPHHHBIX  OTHOCHTENBHO OPAMOW; TOYEK, | CAMMETPHUYHBIX OTHOCHUTENBHO IPSIMOH; TOYEK,
156 CUMMETPUYHBIX OTHOCHTENBHO TOYKH; (HUIYpBHl, | CHMMETPUYHBIX OTHOCHTEIBHO TOYKH; (UIYPHI,
UMEoIed Oochb CHMMETpUM; (GUTyphbl, HMEIOIIEH | UMEIOMEeH OCh CHUMMETpHH; (UTyphl, MMEIoIIen
157- | Fomoterus. [lonobue puryp 2 | UeHTp CUMMETpPHUH; MOJAOOHBIX PHUTYD; [EHTP CUMMETPHH; TOJAO0OHBIX PUTYD;
158 ceoticea: IBWKEHUS, MapajuIeNbHOTO IIEPEHOCA, | c80lcmed: NBYHKEHUS, NMapajlieNIbHOIO MepeHoca,
159 | TIoBTOpeHHE H CHCTEMATHAALAS 1 0CEBOM CHMMETpUH, LICHTPAIbHOM CUMMETPHUH, MO- | OCEBOM CHMMETpPUH, LEHTPAIbHOW CHUMMETPUH,
y4eBHOTO MaTepHaTa BOpPOTa, TOMOTETHH. ) MOBOPOTa, TOMOTETHH.
Hoxazvieams TEOPEMBI: O CBOMCTBaX MapauIeiIbHO-
160 | Konrpomabnas padota Ne 10 1 | ro mepenoca, OceBOW CHMMETPHH, ICHTPAILHOM
CUMMETPHUH, IOBOPOTa, TOMOTETHH, 00 OTHOIICHUH
IoIIaeH MoJ00HBIX TPEYTOJIBHUKOB.
Ilpumensams W3y4YeHHBIE ONPEAETCHUSl, TEOpeMsl | [Ipumensimy N3yUCHHBIE ONPENENCHUs, TEOPEMbI
1 GOPMYIIBI K PEIICHUIO 3a/1a4. 1 GOpMyIIBI K pElICHHIO 3324
IHoBTOpEHHE
U cUCTEeMATU3ALMSA 5
y4eOHOro MaTepuaia
161-164 YnpaxxHeHus Ui IOBTOPEHUS 4
Kypca 9 knacca
165 Hrorosas KOHTpOJBHAsI paboTa 1







Kpurtepyu 1 HOpMBI OLIEHKH 3HAHUA, YMEHHI U HABBIKOB
00y4aroIuXcs M0 MaTeMaTHKe

1. OL;@HKCZ NUCbMEHHbLIX KOHmpOJZbelXpa60m 06)/‘{61}01/141/!)60}1 no mamemamuke.

e OTBET OIICHUBAETCSI OTMETKOM «5», €CJIN:

e paboTa BBIMOJHEHA MTOJIHOCTHIO;

® B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAHUH PEIICHUS HET MPOOETIOB U OINOOK;

® B PCIICHWU HET MAaTeMaTUYEeCKHUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJISETCS CJIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUs y4eOHOro MaTepuania).

e OT™meTKa «4» CTAaBUTCS B CICIYIONIUX CIydasiX:

e paboTa BBIMIOJIHEHA IOJTHOCTHIO, HO OOOCHOBAHHUS IIIArOB PEIICHUS HEIOCTATOYHBI
(ecnii ymeHue 000CHOBBIBATH PACCYKIEHUS HE SBIISIOCH CIIEIIAATIBLHBIM O0BEKTOM MTPOBEPKH);

e JIONYIICHBl OJHA OIMOKAa WM €CTh JIBa — TPH HENOYETa B BBIKJIAJIKaX, PUCYHKaX,
yepTerkax WU rpadukax (ecad STH BHUIBI padOT HE SABISJIMCH CIEUUATbHBIM OOBEKTOM
IIPOBEPKN).

e OtMmeTKa «3» CTaBUTCS, €CIIH:

e jjonymnieHo Oojee OAHOW OLIMOKU WM Oojee JBYX — TPEX HEJOYETOB B BBIKJIAJKAaX,
yeprexax wid rpadukax, HO oOydarommiics o0namaer o00s3aTCIBHBIMU yYMECHHUSIMH TIO
IPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIME, YTO OOydyarolmuiicss He o0ianaer
00s13aTeTbHBIMU YMEHHSIMU TI0 JIAaHHOW TEME B TIOJIHOW Mepe.

2. Ol/;eHKa YCHIHbIX Oomeemoes 06)/’{61}01/141/[)60}1 no vamemamuke

e OTBET OIICHUBAETCS OTMETKON «5», €CIIM YUEHUK:

® [I0JIHO PAacKphUI COEepk aHUe MaTepuaia B 00beMe, MPeTyCMOTPEHHOM MPOrpaMMon U
y4eOHUKOM;

® M3JI0KWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3ys MAaT€MaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY, B OTIPEAEIEHHON JIOTHYECKON MOCIIe0BaTeIbHOCTH;

® [IPABHJILHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpapUKH, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IPUMEPAMHU, IPUMEHATD €€ B
HOBOMW CUTYalluy IPU BHINOJIHEHUH TPAKTUYECKOTO 3aJaHUS;

® MIPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM paHee MW3YUYCHHBIX COIMYTCTBYIOUIMX TEM,
c(OpMUPOBAHHOCTh U YCTOMYMBOCThH UCIOJB3YEMBIX IPU OTBETE YMEHHM 1 HABBIKOB;

® OTBEYaJl CaMOCTOATENIbHO, 0€3 HaBOJSAILINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI OIHa — IBE HETOYHOCTH IPU OCBEILIEHUU BTOPOCTENEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO MCIIPABUII I10CIIE 3aMEUaHUs YUUTEIS.

e OTBET OLIEHUBAETCS OTMETKON «4», €ClIi yJOBJIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM Ha
OILICHKY «5», HO MPU 3TOM UMEET OJIUH U3 HEJOCTaTKOB:

® B U3JIOKCHHUU JOMYIIEHBl HeOosblIMe NpoOenbl, He HCKa3MBIIEE MaTeMaTHUECKOe
COJIep’KaHUE OTBETA;

e JONYyUICHBl OAWH — JIBa HEIOYETa NPH OCBEIIEHWU OCHOBHOIO COJAEpKaHMs OTBETA,
VCIIPABJICHHBIE IIOCIIE 3aMEYaHNs YUUTEIS;

e JIONyIIEHb! OMOKAa MM Oosee NBYX HEJOYETOB IIPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKAX, JIETKO UCIPABICHHBIE TIOCIIEC 3aMEYaHUS YUUTEIS.



e OTrMmeTKa «3» CTaBUTCS B CIACAYIOUIUX CIydasx:

® HEMOJHO PAacCKPHITO COAEp)KaHUE MaTepuaia (Coaep)kaHHe U3JI0KEHO (pparmMeHTapHO,
HE BCerja IMOCJIENOBATENbHO), HO  I[IOKa3aHO oOmee TOHMMaHWE BOIpoca |
MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JJOCTATOYHBIE Il YCBOCHUSI IPOTPAMMHOI0 MaTepuaa;

® MMEIUCh 3aTPYAHCHUS WIH JOMYIICHBl OIMMOKA B OMPEICICHHH MaTeMATHYECKON
TEPMHHOJIOTHH, YEPTEKaxX, BBIKIAJKAX, HWCIPABICHHBIC TIOCIC HECKOJBKUX HABOJSIINX
BOIIPOCOB YUUTEJIS;

® YUCHHK HE CIIPaBWICS C MPUMEHEHHEM TCOPHH B HOBOW CHUTYAIlUU MPHU BHITIOJTHECHUH
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 3aIaHUs 0053aTeILHOTO YPOBHS CIOKHOCTH TIO JaHHON
TeME;

® IPU JIOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuana BBISBICHA HEAOCTATOYHAS
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

e OTMeTKa «2» CTaBUTCS B CIAEAYIOUINX CIydasix:

® HE PacKpbITO OCHOBHOE COJIEpKaHUE y4eOHOr0 MaTepHuaa;

¢ 00HapY)XEHO HE3HAaHHE YYCHHKOM OoJiblIel Wi Haubojiee BaKHOW YacTH y4eOHOTO
Marepuana;

® JIONYIICHBI OMIMOKN B ONpEAENCHUH MOHSATHH, MPU HCIOIb30BAaHUH MaTEeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE UCIPABICHbI
MOCJIe HECKOJIBKUX HABOJISAIINX BOIPOCOB YUHUTEIIS.

3. Obwas knaccugurxayus oumudOoK.

[Ipu omeHke 3HaHWI, YMEHUH W HABBIKOB OOYYAIOIIUXCSI CIIEAYeT YUYUTHIBATH BCE
omnuOKu (rpyOble 1 HETpyOble) U HeJOUETHI.

3.1. I'pyObIMH CUMTAIOTCS OITHOKH:

e HE3HAHHE OMpeeNIeHUs] OCHOBHBIX MOHSATHH, 3aKOHOB, MPABUJI, OCHOBHBIX MOJOKEHUN
TEOpUH, He3HaHue (GopMys, OOIIECHPUHATHIX CHMBOJOB OOO3HAYECHMI BEIUYUH, €AMHHI] HX
U3MEPCHUS;

e HEe3HaHHME HAMMEHOBAHUH eTUHUI] U3MEPEHNUS;

® HEYMEHUE BBIJICIIUTH B OTBETE INIABHOE;

e HEyMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIsl pELIeHHs 3a/1a4;

HEyYMEHHE JIeNIaTh BBIBOJIBI U 0000IIECHUS;

HEYMEHHE YUTATh U CTPOUTH rPaUKH;

HEYMEHHE T0JIb30BaThCS IEPBOUCTOYHNKAMH, YICOHHUKOM U CITPABOYHUKAMU;
MOTePst KOPHSI MJIM COXPaHSHHUE ITOCTOPOHHETO KOPHS,

otOpackiBaHue 0€3 0OBSICHEHHI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIHOKH;

BBIYHCITUTEILHBIC ONIMOKH, €CIIM OHH HE SIBJISIOTCS OIMCKOM;

JIOTUYECKHE ONTUOKH.

3.2. K HerpyObIM omuOKam cliefyeT OTHECTH:

® HETOYHOCTH (POPMYIIMPOBOK, ONPEAEICHUHN, IOHATHIA, TEOPHA, BbI3BaHHAsI HETIOJIHOTOM
O0XBaTa OCHOBHBIX INPU3HAKOB OIPEIEIISIEMOr0O MOHATHS WIM 3aMEHOM OJHOTO - IBYX M3 3THX
IIPU3HAKOB BTOPOCTEIICHHBIMY;

® HETOYHOCTh Irpauka;



° HepaHHOHaHBHLIfI MCTOJ PCIICHHUA 3adadu WKW HCAOCTATOYHO HpOILYMaHHBIﬁ IJ1aH

OTBCTa (HapymeHHe JIOTUKH, ITOAMCHA OTACJIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHCHHBIMI/I);

® HEpalMOHAJIBHBIE METO/IbI PAOOTHI CO CIIPABOYHOU U JIPYTOH TUTEPATYpOii;
® HEyMEHHE peIaTh 3a/1a4M, BBITOIHATH 3a/IaHHsI B 0OIIIEeM BUJIE.

3.3. Hepoueramu sABIISIOTCA:

e HepalMOHaJIbHbIE IPUEMbI BBIYUCICHUHN U peoOpa3oBaHMmii;
e HeOpeKHOE BBIMIOJIHEHUE 3aIUCEell, uepTexeil, cxem, rpadukoB.

Y4eOHO-MEeTOAUYECKOE U HH(l)OpMallI/IOHHOG ocCHaIICHHUE 06p830BaTeJIbHOFO

npouecca

Hopmamusu ble 001<ymenm bl

1.®enepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT OCHOBHOI'O 00I1IEro 00pazo-
BaHUSI.

2. [IpumepHBIe TPOrpaMMBl OCHOBHOT'O 0011ero o0pa3oBanus. Matemaruka. (CTaHIapThl
BTOpOrO mokojieHus.) — M.: [Ipocsemenue, 2010.

3. Maremaruka: nporpammsl: 5-11 knaccel/ [A.I.Mepamsik, B.b.ITononckuit, M.C.Skup u
ap.] — 2-e uzn., crepeorui. — M.: Benrana-I'pag, 2019.

10.

11.

Yueono-memoouueckuit komnnexm
Maremaruka: 5 knacc: yueonuk / A.I'.Mep3msik, B.b.ITononckuii, M.C.Axup. — M.: Ben-
taHa-I"pad, 2018.
Maremaruka: ITUAAKTUYECKUE MaTepUaibl: 5 Kilacc: mocodue Jyis ydanmxcs oomieoopa-
30BaTenbHbIX opranuzauuii / A.I'.Mepansk, B.b.ITononckuii, M.C.Sxup. — M.:Benrtana-
I'pad,2018.
Matemaruka: 5 knacc: meroauueckoe nocobue / E.B.bynko, A.I'.Mep3nsik,
B.Bb.ITonouckwuii, M.C.Sxup. — M.: Benrana-I'pad, 2018.
Maremaruka: 6 knacc: yueOHuk / A.I'.Mepansk, B.b.ITononckuii, M.C.Axup. — M.: Ben-
taHa-I'pag, 2018.
MaremaTuka: TuAaKTHYECKHE MaTepHalIbl: 6 Kjlacc: mocooue A yJauuxcs oomeoopa-
3oBarenbHbIX opranuzauuit / A.I'.Mepainsik, B.b.Ilononckuii, M.C.SIkup. — M.: Benrana-
I'pad, 2018.
Maremaruka: 6 kmacc: meronudeckoe nmocooue / E.B.bynko, A.I'.Mep3nsk,
B.b.ITonouckuit, M.C.Sxup. — M.: Benrana-I"pa¢, 2018.
Anrebpa: 7 knacc: yueOnuk / A.I'.'Mepansk, B.b.Ilononckuit, M.C.Skup. — M.: Benra-
Ha-['pag, 2019.
Anrebpa: TuaIaKTUYECKHe MaTepHabl: 7 Kiacc: mocooue A yJaumxcst oomeoopa3oBa-
TenbHbIX opranuzaruit/ A.I'. Mepansk, B.b.ITononckuii, E.M. Pabunosuy, M.C.Sxup.
— M.: Benrana-I'pag, 2019.
Anrebpa: 7 knacc: metoauueckoe nmocodue /E.B.bynko, A.I''Mepzmsik, B.B.Ilononckuii,
M.C.Skup. — M.: Benrana-I'pag, 2019.
Anrebpa: 8 xinacc: yueOnuk / A.I.Mep3snsk, B.b.ITononckuii, M.C.Skup. — M.: Benra-
Ha-I'pag, 2020.
Anrebpa: TuaaKTHYeCKHe MaTepuaibl: 8 Kiracc: mocooue UIsl yaamuxcsi oomeodpa3ona-
TenbHbIX opranuzanuid/ A.I'. Mep3nsk, B.B.Ilononckuii, E.M. Pabunosuu, M.C.Skup.

— M.: Benrana-I'pad, 2020.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Anrebpa: 8 knacc: metoaguueckoe nmocodue /E.B.bynko, A.I''Mepznsk, B.b.Ilononckuid,
M.C Skup. — M.: Benrana-I'pad, 2020.

Anrebpa: 9 knacc: yueonuk / A.I'.Mepansk, B.b.Ilononckuii, M.C.Skup. — M.: Benra-
Ha-I'pag, 2021.

Anrebpa: TuIaKTUYECKHE MaTepHaibl: 9 Kiacc: mocodue A yqanxcsi oomeoopa3oBa-
TenbHbIX opranuzaruii/ A.I'. Mepsnsk, B.b.ITononckuii, E.M. Pabunosuy, M.C.SIkup.
— M.: Benrana-I'pad, 2021.

Anrebpa: 9 knacc: metoaguueckoe nmocooue /E.B.bynko, A.I''Mep3znsk, B.b.Ilononckuid,
M.C.Axup. — M.: Berrana-I"pad, 2021.

['eometpus: 7 knace: yueOHuk / A.I'.Mep3ansk, B.b.ITononckuii, M.C.Axup. — M.: Ben-
tana-I'pad, 2019.

['eoMeTpusi: TUIAKTUYECKHE MaTepUalbl: 7 Kiacc: mocobue yis yyarmxcs oomieoopa3o-
BaTeNbHBIX opranu3anuii/ A.I'. Mepsnsik, B.b.Ilomonckuii, E.M. PabunoBuy,
M.C.Sxup. — M.: Benrana-I'pad, 2019.

['eometpus: 7 knacce: meronundeckoe nocobue /E.B.bytko, A.I'.Mep3mnsk,
B.b.ITonouckuit, M.C.fAxup. — M.: Benrana-I'pad, 2019.

['eometpus: 8 knace: yue6Huk / A.I'.Mep3ansk, B.b.Ilononckuit, M.C.SAxup. — M.: Ben-
tana-I"pad, 2020.

['eomeTpusi: TUIAKTUYECKHE MaTepUalbl: 8 Kiacc: mocodue s yyarmxcs oomeoopa3o-
BaTeNbHBIX opranu3anuii/ A.I'. Mepsnsik, B.b.Ilomonckuii, E.M. PabunoBuy,

M.C Skup. — M.: Benrtana-I'pad, 2020.

I'eomerpus: 8 kiacc: Mmeroauueckoe nocoodue /E.B.bynko, A.I'.Mep3nsk,
B.b.Ilonouckuit, M.C.Skup. — M.: Benrana-I'pag, 2020.

I'eomerpus: 9 knacc: yueonuk / A.I'"Mep3msak, B.b.Ilononckuit, M.C.Sxup. — M.: Ben-
taHa-I"pad, 2021.

['eomeTpus: qUIaKTHUYECKUE MaTepUasl: 9 Kinacc: mocodue i yyamuxcs o0mieodpaso-
BarenbHbIX opranuzainuit/ A.I'. Mepansk, B.b.Ilononckuit, E.M. PaGunoBuuy,

M.C Axup. — M.: Benrana-I'pag, 2021.

['eometpus: 9 knacc: Mmeronunyeckoe nocodue /E.B.byiko, A.I''Mep3mnsk,
B.b.ITononckuii, M.C.fxup. — M.: Berrana-I'pag, 2021.

Cnpagounvie nocobus, HAYYHO-NONYAAPHAA U UCMOpUYECKAA TUmMepPamypa

1. Onexnuk C.H., Hectepenko FO.B., [ToranoB M.K. CrapunHbie 3aHUMaTeNbHbBIE 3372~
gn. — M: Bura-Ilpecc, 1994.

2. Kopaemckuit b.A. Marematnueckas cMmekanka. 10-e uza., nepepabot. u gom. — M.:
Onucam, MJIC, 1994.

3. Tlepenspman S.1. Becensie 3agaun. — M.: Llentprionurpad, 2010.

4. Casun A.Il., Cranno B.B., KoroBa A.}O. Maremaruka (pacckasbr). M.: ACT: Act-
penb; Bnagumup: BKT, 2011.

5. ®apkoB A.B. MaremaTnueckue onuMnuazsl B mkoine: 5-11 kiaccel. — M.: Alipuc-
npecc, 2011.

6. http://www.kvant.info/ Hayuno-momynsipHbiii pU3HKO-MaTEMaTHIECKUH SKypHAIT

«KBaHT».

7. apeirua U.®., Epramxkuesa JI.H. Harnsannas reomerpusi. — M.: lpoda, 2015.



Ileuammnuie nocoousn
1. Tabau1e! 110 MaTeMaTUKE I 5-6 KJIaCCOB.
2. Tabmuiel o anredpe 1t 7-9 Ki1accos.
3.Tabmu1el mo reomeTpuu it 7-9 KiaccoB
4 TlopTpeTsl BEIAAIOIIUXCS IeATeNIel MaTEeMaTUKH.

Hnpopmayuonnvie cpeocmea

1. «Kapman s yunrtesst Matematukmy» http://karmanform.ucoz.ru.

2. 5l uay Ha ypoK MaTeMaTHKH (MeToauueckue paspaborku): Www.festival.1sepember.ru

3.®IHUOP http://www.fcior.edu.ru u EK ITIOP http://school-collection.edu.ru.

4.CVYII (coBpeMEeHHBIN yUUTEIbCKUI TIOpTa)
http://easyen.ru/? openstat=0KTQsNC50Lst0YHRqdGLOLvQutCwOzs7

5.3aByu. Uudo. Meroaudeckas oudimoreka http://www.zavuch.info/methodlib/5/

6. YpOKH — KOHCTIEKTBI WWW.pedsovet.ru

7.I[0CB€ IOKOJIBHOI'O YUUTEIISI MAaTCMAaTUKH

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea 00yuenusn
1. HoytOyk.
2. MynpTUMEANanpoeKTop.
3. DkpaH.

Yueono-npaxmuueckoe u yueono-navopamopnoe ooopyoosanue
Jlocka MarHuTHas ¢ KOOPJAMHATHON CETKOM.
Habop tudp, 6ykB, 3HaKOB U1 CPEIHEN MIKOJIBI.
HaGoper «Yactu nenoro Ha kpyre», «IIpocTsie 1polm».
Habopsl reomeTpudeckux Tei.
KOMITTEKT uepTéKHBIX HHCTPYMEHTOB ( KITACCHBIX): JTHHElKa, Tpancnoptup, yromsank(30°,
600), yronLHHK(450, 459), [IHPKYJTb.
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