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O)KI/IlIaeMLIe pPe3yJbTaThbl

[Inanupyemble pe3yabTaThl OOYyYEHHS] OTPAXKAIOT CIEAYIOIIME YEThIPE KaTErOpUM MO3HABATEIBbHOM
oOacTu:

3HaHHe/MOHUMAHHE:

BJIAICHUC TCPMUHOM; BJIAICHUC PA3JIMYHBIMH 3KBHUBAJICHTHBIMU NPCACTABICHUAMU (HaHpI/IMep, I-II/IC.]I'El);
pacrno3HaBaHue (Ha OCHOBE OIPEIEIEHUN, M3BECTHBIX CBOMCTB, C(OPMHUPOBAHHBIX IPEACTABICHHI);
HCIIOJIb30BAHHUC PA3JIMYHBIX MATCMATUUYCCKUX A3BIKOB (CI/IMBOJII/I‘ICCKOI‘O, rpaqmqecxoro), nepexoa ot
OJIHOTO sI3bIKa K APYrOMY; HHTEPIIPETALIUS.

YMeHne NIPUMEHUTDb AJITOPUTM .

HNCITIOJIb30BAHUC q)OpMYJ'II)I KakK aJ'IFOpI/ITMa BI)ILH/ICJ'ICHI/II\/JI; HpI/IMCHeHI/Ie OCHOBHBIX HpaBI/IJ'I I[eﬁCTBHfI C
qucjiaMu, aJIFC6paI/I'-IeCKI/IMI/I BI)Ipa)KeHI/IfIMI/I; peHICHI/Ie OCHOBHBIX THIIOB ypaBHeHHﬁ, HepaBCHCTB,
CHUCTEM, 3aJ1a4.

YMeHne pelliuTh MATEMATHYECKYIO 3a/1a4V:

3aIaHusI, TPU PEHICHUH KOTOPBIX TpeOyeTcss TpUMEHEeHHe (aKTyalnu3alus) CHCTEMbl 3HAHHM;
npeoOpa3oBaHUe CBA3EH MEXIY WM3BECTHBIMHU (DaKTamMH; BKIFOYCHHE W3BECTHBIX MOHSATHUH, MPUEMOB U
crocoOOB pelieHHss B HOBBIC CBS3M U OTHOIICHHS, YMEHHE pACloO3HAaTh CTaHIAPTHYIO 3ajady B
M3MEHEHHOHW (OPMYITHPOBKE.

IlpyMeHeHHe 3HAHUI B JKM3HEHHbIX, PeajJbHbIX CHTVAIIMSIX !

3aaHus, GOpMYIUPOBKA KOTOPHIX «00JIeueHa» B MPAKTHUECKYIO CUTYAlMIO, 3HAKOMYIO yYalllUMCS U
OJU3KYIO UX )KU3HEHHOMY OTIBITY.

IIporpamMmma 3J1eKTMBHOI0 Kypca COJAepP:KHT TPH MOIYJIS:
«Anzeopan(l u 2 wacmu), «l'eomempuan(lu 2 yvacmu), «Peanvnas mamemamuxay.

B monayse «Aaredopa» oTpabaThIBAlOTCS HABBIKM pelIeHMs anreOpanyeckux 3amaHui 1 yactm KM
OI'D. D10 3amaHus ¢ BHIOOPOM OJHOIO OTBETA M3 UETHIPEX MPEIOKEHHBIX BApUAHTOB, C KPAaTKUM
OTBETOM M Ha COOTHECEHHE, C 3aIllUChI0 pelieHus. B aTom Oroke nmpoBepsieTcss BilaJeHUE OCHOBHBIMU
QITOpUTMaMH, 3HaHHE U TOHHUMaHUE KIIOYEBBIX SJIEMEHTOB COJIEp>KaHus (MaTeMaTHYeCKUX MOHSITUH,
WX CBOWCTB, MPHUEMOB pELICHHS 3a1a4 U Ip.), YMEHHE IO0JIb30BaThCS MaTeMaTHYEeCKOW 3aIuChlo,
MPUMEHSTh 3HAHUS K PEIICHUI0 MaTeMaTU4eCKHX 3a/lady, HE CBOJALIMECS K NPSIMOMY NPUMEHEHHIO
aJIropuTM™Ma.

3ajanusg 2 YacTu HaIlpaBJICHbI Ha IPOBCPKY BJIAZCHUA MATCPUAIOM Ha IIOBBIIICHHOM YPOBHC. Hx
HasHAa4YCHUC — I[I/I(b(l)epeHI_[I/IpOBaTb XOpo1Io ycCrneBaromux MKOJbHUKOB IO YPOBHAM IOATIOTOBKH,
BBIIBUTH Haubojee MNOATOTOBJICHHYKO 4YaCTb  BBbIIITYCKHUKOB, COCTAaBJISIOIIYHO HOTGHI_II/IaJ'IBHHﬁ
KOHTHHI'CHT HpO(l)I/IJ'ILHLIX KJIacCOB. JTH YacTH COACPIKAT 3aJaHUsl MOBBIIICHHOI'O YPOBHS CIIOKHOCTH,
KOTOPBIC HAIIPABJICHBI HA ITPOBEPKY TAKNX KAYCCTB MaTeMaTUYECKON HOATOTOBKH BBIITYCKHUKOB, KaK:

- YBEPCHHOC BJIAICHUC q)OpMaHBHO'OHepaTI/IBHLIM anre6pa1/1quKI/IM arrapaTrom;

- YMCHHEC PpPCHIUTH IINIAHUMETPHUYCCKYIO 3a4ady, MPHUMCHSAA PA3JIMYHBIC TCOPCTHYCCKUC 3HAHHUA
KypCa recOMECTPUH;

- YMCHHUEC PCIINTH KOMIUICKCHYHO 3a/lady, BKIIHOYAIOIIYHO B ce0s 3HAHUS W3 PAa3HBIX TCM KYpCa,

- YMCHHUEC MATCMATUYCCKHU I'PaMOTHO M SICHO 3allMCAaTh PCUICHUC, IMPUBOAA IIPU 3TOM HCO6XOI[I/IMLIC
IIOSACHCHUA U 060CHOBaHI/I}I;

- BJIAICHUC ITUPOKUM CIICKTPOM IMPUCMOB 1 CIIoco00B paCCYX(HCHHﬁ.
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Monayab «I'eomerpus» comepxut reomerpudeckue 3amgaun 1 gactu KM OI'D. B stom Gnoxe
MOBTOPSAIOTCS  OCHOBHBIE T'€OMETPHUYECKHE CBEIEHHsS, M OTpadaThIBa€TCs HAaBBIK  PEIICHHS
r€OMETPUYECKUX 3a/1a4.

3ajlaHus 4yacTU 2 HallpaBJIEHbl HA MPOBEPKY YMEHMs penlaTh IUIAHUMETPUYECKYIO 3a/Jady, NpUMEHSA
pa3iInyHbIE TEOPETUYECKHE 3HAaHMA Kypca TIE€OMETPHM; YMEHHMS MaTeMaTU4YECKH TPaMOTHO M SICHO
3allMCBHIBATh pEIICHHE, MPHUBOJS IpPH 3TOM HEOOXOIUMBIC TOSICHEHHUS W OOOCHOBAaHUS; BIIaJICHHE
LIUPOKUM CHEKTPOM IIPUEMOB U CIIOCOOOB PACCYKICHUM.

Mopyasb «PeanbHast MaTeMaTuKa» coepxuT 3agaun 1 yactu KUM OI'D. Ilpaktuxo-
OpPUEHTUPOBAHHBIE 3a/1aHUS TIOJYEPKUBAIOT BaXKHOCTh OCBOCHUS TAKMX MaTEMaTUYECKUX KOMIIETEHLUH,
KaK YMEHHUE MPUMEHSATh 3aJJaHusl B MPAKTUYECKOM dKU3HU U B CMEKHBIX 00J1acTAX.

HTorosoe 3ansiTne npeanojaraeT NpoBeJeHHe KOHTPOJIbHOIO TeCTa Mo Martepuanam B Gopme OI'D.

MeToauyecknii KOMMeHTapUii. DJIECKTUBHBIC 3aHATHUS 10 KKJIOW TeMe Iesiecoo0pa3Ho pa3OuBaTh Ha
stanbl (Omokm). Kaxmas Tema HaumMHAETCS C MOBTOPECHHUS OCHOBHBIX TeopeM U (GOpMyJ, a TakKe
pacCMOTpPEHHSI HOBBIX, HE BXOJAMIMX B OCHOBHYIO MPOTpaMMy, HO HEOOXOJWMBIX NPU pPEUICHUU
psaaa 3amad Ha dK3aMeHe. Bwigensercs mepBbiii 010k «OcCHOBHBIE cBeieHUs». [ sxoHOMUU
BPEMEHHU HCIOIB3YIOTCA TaOMUIBl (pa3IaTouHblii MaTepuaia) ¢ (GopMmylaMu U PUCYHKAMHU, OTOPHBIE
TIJIAKaThI, CIIAMI0Bast MPE3CHTAIIHSL.

Bropoii 610k «Pemaem BMecTe» mpeamnoiaraet pazoop pelieHnii OMOPHBIX TEMOHCTPAITHOHHBIX 3a/1a4,
WCIIOJIB3YIONTUX OCHOBHBIE TEOPEMBI U (POPMYJIBI JAHHOTO pa3jielia M pellaeMble Pa3HbIMHU CIIOCOOaMH,
MOBTOPSIETCSl AJITOPUTM PEIICHUS 3a7ad M0 TeMe. YUHUTENIeM YIEesIeTCs Cepbe3HOe BHUMaHUE Pa3doopy
TUMMYHBIX OIMMOOK B XOJI€ PEIICHUs 3aJaHus, a TaKKe 3aliCH OTBETa B SK3aMCHAIMOHHBIA OJIaHK.
Pemrarorcst 3amanus u3 yactu 1 9K3aMEHAIIMOHHOW pabOTHI ¢ BHIOOPOM OJHOTO OTBETAa M3 UETHIPEX
MPEAJIOKEHHBIX BapHaHTOB, C KPAaTKUM OTBETOM W HAa YCTAHOBJIEHHWE COOTBETCTBUS MEXKIY
00BbEKTaMU JIBYX MHOYKECTB.

3aHaTue IpoaoJnKacTCd pPEIICHHUEM 3aJad IpynmnaMd U CaMOCTOATCIBHBIM PCEHICHHUCM. OT0 0ONOKH
«Pemraem B rpymmax» u «Pemraem camm». B X0I€ pCHICHHUA 3aJla4d PEKOMCHAYCTCA IMPUACPKHUBATHCA
IIpUHOMIIA «Ot IIPOCTOI0 K CIIOKHOMY» IIOJ PYKOBOJACTBOM YUUTCIIA.

Vaureap MOXeT CIINIAaHUPOBATh YPOKH HapHOﬁ pa6OTbI, rac ydamuecs roToBiaTCA K CaMOCTOSTEIIFHON 1
KOHTpOJ’IbHOﬁ pa60Te, 3a4CTYy, 3alIUTC IIPOCKTA.

Yuurenio HCO6XOI[I/IMO noompAaATb CTPEMIICHHUC YYaAlIUXCH pa60TaTL B MHAUBHUAYAJIIBHOM PCKUMCE. Ha
BCEX THUIIAX 3aHATHHI YUYUTCIIO CICAYCT NMOAACPKHUBATH aKTUBHBINM AUaJior C yqaluiuMucs. Yuurennb
CUCTCMATHUYCCKHU OCYHICCTBIISICT MOHUTOPUHIT HOOCTHIKCHUA 00s13aTeNbHBIX pPE3yIbTaTOB O6y‘leHI/I${,
CBOCBPEMCHHO OCYHICCTBJISAACT KOPPCKIUTO 3HaHHI yJqaluuxcs.

Monyas 1. Anzebpauueckue 3a0anua 6306020 ypoeHs.

BBenenue: 1enp u copepikaHue dJIEKTUBHOTO Kypca, GopMbl KOHTpoJiss. OOBIKHOBEHHBIE U J€CATUUHBIE
npo6u. CrangapTHeiid Bu uncna. OKpyrieHne U cpaBHeHUE uncen. bykBeHHbIe BbIpaxkeHus. (06nacth
JOMyCTUMBIX 3HaueHud. @opmynbl. CTeneHb ¢ LenbIM MokaszareneM. MHorouneHsl. [IpeoGpa3oBanue
BhIpaKeHUH. Pa3noxkeHne MHOTOYIEHOB Ha MHOXUTENH. AnreOpandeckue napodu. CoxpaiieHue
anredpandeckux apooeii. [IpeoOpasoBaHus pallnoHaTbHBIX BhIpaxeHuil. KBagpaTHeie kopau. JInHeHbIE
U KBajJpaTHble ypaBHeHUs. Cuctembl ypaBHeHUH. HepaBeHCTBa ¢ OJHOM NEPEeMEHHOW W CHCTEMBbI
HEpaBeHCTB. Pelienne KBaapaTHbIX HepaBeHCTB. [locienoBaTelbHOCTH M Mporpeccuu. PexkyppeHTHbIe
(dbopmynel. 3aaaun, perraeMbple C TOMOIIBIO TPOTPECCUH.

Hucna Ha koopaUHATHOM NIpsAMou. [IpencraBieHne pereHnii HEpaBeHCTB U UX CUCTEM Ha KOOPAUHATHOU
npsamoii. Oyakuuu u rpaduku. OCOOEHHOCTH PACIONIOKEHUS B KOOPIWHATHOW TUIOCKOCTH TpaduKOB
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HEKOTOPBIX (PYHKIMH B 3aBUCUMOCTH OT 3HAYEHHUS MApaMEeTpPOB, BXOAAUIMX B (OPMYJbl. 3aBUCHMOCTD
MCXKAY BCIMYNHAMMU.
Moayas 2. I'eomempuueckue 3a0auu 6a3z06020 ypoGHs.

TpeyroabHUKH, YETHIPEXYroJbHUKH. PaBEHCTBO TPEyroJbHUKOB, mojodue. POpMyIbl IUIOMIAIH.
[IponopunonanbHbie 0Tpe3Ku. OKPYKHOCTHU. YTJIbl: BIUCAHHBIE U LIEHTPAJIbHBIE.

Moayasb 3. Peanvnasa mamemamuka.
[Iponentrl. CocraBiieHHE MaTEMaTUYECKOW MOJETU MO YCIOBHIO 3a/1add. TEeKCTOBBIE 3aladyd Ha
MpaKTHYeCKuii pacuer. UteHue rpadukoB W auarpamMm. DJIEMEHTHI KOMOWHATOPWUKH, CTATUCTHKH W
TEOPHUU BEPOSITHOCTEN. BhIpaskeHne BETMUUHBI U3 (OPMYJIBI.

CoaepikaHue MporpaMMal 3J1eKTHBHOT0 Kypca

Ne HasBanue (TeMbl) MOaYJIAA Koimnuectn
0 4acoB

1. Anrebpandeckue 3aaHus 0a30BOT0 YpOBHS 13

2. I'eomeTrpuueckue 3amaun 0a30BOTO YPOBHS 6

3. Peanbnast maTemaTuka 6

4., 3afaHus MOBBIIMIEHHOTO YPOBHS CJI0KHOCTH 6

S. HroroBoe 3ansTue 3
O011ee KOJTUYECTBO YaACOB 34

OCHOBHOE COJAEPKAHHUE (34uaca)
Apudpmernka

HaTypaJIBHLIe gucga. CTeneHs ¢ HaTypaJIbHBIM IIOKa3aTCJICM.

PanuonajbHble 4Mca. MO,ZLYJ'IL (a6COJ'IIOTHa$I BCJ'II/I‘II/IHa) quciia. CpaBHeHI/Ie pallMOHAJIbHBIX YHUCCII.
ApH(bMeTH‘{CCKHC JEUCTBUS C paurOHaJIbHBIMU 4YHCJIaMU. CreneHs ¢ LIEJIBIM ToKa3ateiaeM. UHcoBbIie
BBIPpAKCHUS, IMOPAAOK HeﬁCTBHﬁ B HHX, HCIIOJIB30BaHHC CKOOOK. 3aKOHBI apI/I(bMeTI/ILICCKI/IX ﬂeﬁCTBHﬁZ
HepeMGCTHTCHLHbIﬁ, CO‘IGT&TGJ’IBHBIIZ, paCHpeﬂeHHTeHBHLIﬁ.

HerictBuTenbHble yncaa. Kpaaparneiii kopenb u3 umciaa. KopeHb Tpertbell creneHu. [lonamue o
KopHe N-ou cmenenu u3 uyucna. JleWcTBUTENbHBIE YHCIAa KaK OECKOHEYHBbIE JECATUYHBIE JIPOOH.
CpaBHeHHE JEHWCTBUTENBHBIX YHCEN, apudMeTHueckue MAEHCTBUS HaJ HUMHU. OTambl pPa3BUTHUSA
npeacTaBiaeHuid o uucne. Vi3MepeHus, npuOinxkeHus, olleHKH. Pa3mepbl 00BbEKTOB OKPY)KAIOLIETr0 Hac
Mupa (OT IEMEHTApHBIX YacTHUll 10 BceeneHHoi), JUIMTENbHOCTh MPOLIECCOB B OKPYXKAIOIIEM Hac MHUDE.
[IpencraBneHyne 3aBUCUMOCTH MEXy BEJIMUMHAMU B BUJe (GopMmyn. BelaeneHne MHOXHUTENS — CTEIEHU
JIECATHU B 3aIIMCH YHCIIA.

Anzeopa

Anzebpauueckue opoou. Apugpmemuueckue onepayuu nHad anzeopauyeckumu Opoodamu. byxeennvie
gvlpadiceHus (8vlpasicenust ¢ nepemennvimu). Hucnosoe 3nauenue OykeeHHo20 gvipadicenus. /lonycmumoie
3HAYeHUs] NePeMeHHbIX, 8X00SUX 6 aneebpaudeckue gvipadxcenus. Iloocmanoska vipasiceHull mMecmo
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nepemenHuvix. Pasencmeo 0Oykeennvix evipascenuil. Todcoecmeo, O00KA3AMENbCNEO MOHCOECME.
IIpeobpazosanus 6bipaxceHull.

Cesoticmea cmeneneii ¢ yeavim noxaszamenem. Mmnocounenvl. CnooiceHue, 6vluumanue, YMHONMCEHUE
MHO20UNIeH08. DOPMYIbl COKPAUWEHHO20 YMHONMCEHUs: K8aopam CymMmbl U Keaopam pasHocmu, KyO
CYMMEBI U Ky0 pasHoctu. Qopmyna paznocmu kéaopamos, popmylia cymMMbl KyOOB M pa3sHOCTH KyOOB.
Pasnoxcenue mnoeounena na muooscumenu. Keaopammwiii mpexunen. BpineneHue MOTHOTO KBajpaTa B
KBaJpaTHOM TpexwieHe. ITeopema Buema. Pasnoscenue ke8adpammnoco mpexuieHa HA JUHEUHble
muodxcumenu. Mrozounenvl ¢ 00noul nepementnou. Cmenenv mHozounena. Kopenv mnozounena.

Anrebpandeckast 1poos. Cokparenue apoOeit. [leiicTBus ¢ anredOpandecKuMu JpoOsMH.
ParnmonanbHbIe BRIpaKeHUS U X peoOpazoBanus. CBOICTBAa KBaJApaTHBIX KOPHEH M MX MPUMEHEHHE B
BBIYUCIICHUAX.

Ypasenenus u nepasencmea. Ypasnenue c oownoii nepemennou. Kopenv ypasuenus. Jluwneiinoe
ypasnenue. Keadpamnoe ypasnenue: ¢opmyna Kopueli KeadpamHoz20 ypasHenus, Pewenue
payuonanvublx ypasHenuu. Ilpumepvl pewienus ypagneHuu BbICUUX CMeneHel; Memoobl 3aMeHbl
nepemMeHHOU, PAa310MHCEeHUs HA MHONCUMEU.

VYpaBHeHHE ¢ IByMs IEpEMEHHBIMU; PEIlIEHUE ypaBHEHUS ¢ ABYMs repeMeHHbIMU. Cuctema ypaBHEHHI;
pemienue cucreMmbl. CucTemMa JBYX JIMHEWHBIX YpPAaBHEHMM C JIByMs II€PEMEHHBIMH; pEIICHHE
MOJICTAHOBKOM M aireOpandyeckuM CIOXKEHHEM. YpaBHEHUE C HECKOJIbKUMU MepeMeHHbIMU. [Ipumepsl
penIeHuss HeMMHENHBIX cucTeM. [Ipumeps! perennst ypaBHEHU B LENbIX YACIIAX.

HepaBenctBo ¢ onHOMl mnepeMeHHOM. Pemenne HepaBeHcTBa. JIMHEHHBIE HEpaBEeHCTBA C OJHOM
NepeMeHHOM M uX cucreMbl. KBaapaTHele HepaBeHCTBA. [lpumepwl peuienus OpoOOHO-TUHEUHbIX
HepaeeHcma.

YwucaoBeie HCPaBCHCTBA U UX CBOMCTBA. ,ZZOKCIS’ClmeJZbCWlGO Hqucioevlx u a.aze6pauuecz<ux HepaseHcme.

Ilepexoax or ciaoBecHOW (OPMYJTHPOBKH COOTHOLIEHMH MEXKIY BeJIHMYMHAMM ajredpamveckoii.
Pemenne TeKCTOBBIX 32124 AJreOpandecKuM cnocoooMm.

YucioBble  mociaenoBaTedbHocTH. [loHATHE  mocnedoBaTeNnbHOCTH.  Apudmerndueckas U
reoMerpuueckas mnporpeccun. Dopmynsl o0mero uieHa apupMETHYECKOH U TeOMETPHYECKOU
MIPOrpeccuii, CYMMBbI MEPBBIX HECKOJIBKHUX YJICHOB apU(METHUECKON U T€OMETPUUECKON IIPOTPECCHIA.

Yucaosble ¢yHkuuu. [lonarne ¢ynkumu. OOmacte onpeneneHus ¢GyHkuun. CrocoObl 3amaHus
¢byakuuu. ['paduk ¢yHKIUMM, Bo3pacTaHue MW yObIBaHHWE (QYHKIMW, HaWOOJIbIIEE M HAWMCHBIIEE
3HaueHUs QYHKINUU, HYIH QYHKIMH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA. UTeHue rpa@ukoB GyHKIUH.
OyYHKIMK, ONMUCHIBAIOIIME MPSAMYIO M OOpaTHYI MPOMOPLHUOHAIBHYIO 3aBUCUMOCTH, UX TpaduKu.
Jluneitnast QpyHkuus, ee rpaduk, reoMeTpuueckuil cMbich KodpduientoB. ['unepbona. Kpaagparnunas
byukus, ee rpaduk, mapabona. KoopaunHatel BepiivHBI mapabonbl, och cumMmeTpuud. CmeneHwuwvie
@yHKyuUu ¢ HamypanvHuM nokazamenem, ux epaguxu. I'paduku GyHKIMI: KOpEeHb KBaPATHBII, KOPEHb
KyOnueckuid, Mmoayns. Micnons3oBanue rpadukoB GyHKIUN IS PEIICHNUS YPABHEHUN U CHCTEM.

HpI/IMepH Fpaq)I/I‘ICCKI/IX 33.BI/ICI/IMOCT€I71, OTpaXXarimux pCaJlbHBIC ITPOLUCCCHI: KOJ'Ie6aHI/Ie, MoKa3aTeIbHbIN
POCT; Uucnoesvie ¢yHK1/ﬂ/l1/l, onucslearoujue smu npoyeccal.

[TapannenbHplii nepeHoc rpaKoB BOJb OCEH KOOPAUHAT U CUMMEMPUS OMHOCUMENbHO OCel.

Koopaunarel. M300paxenne yrcena TOUKaMi KOOPIUHATHOM mpsiMoil. ['eomeTprueckuii cMbICa MOIYIs
yrcina. YHcIoBble NMPOMEXKYTKH: HHTEPBAN, OTPE30K, JIyd. DOpMyna paccmosHus Mexcoy MmouKamu
KOOPOUHAMHOU NPAMO.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH; KOOPAUHATHI Touku. KoopauHatel cepeunbl oTpeska. Gopmyna
paccTOsIHUS MEXAY ABYMsI TOUYKAaMH IUIOCKOCTH. YpaBHEHUE NPAMOM, yriIoBoi KO3((UIIMEHT MpsIMOii,
yCJIOBHE MapajuIeIbHOCTH NMPSMBIX. Y PaBHEHUE OKPY)KHOCTH C IIEGHTPOM B Hayajie KOOPJIUHAT U 8 10001
3a0anHOll mouxKe.
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I'paduueckast nHTEpHpeTalMsl YPaBHEHUN C JBYMS IMEPEMEHHBIMU M UX CHCTEM, HEPaBEHCTB C JBYMS
IIEPEMEHHBIMU U UX CUCTEM.

I'eomeTpus
HavyajbHble IOHATHS U T€OPeMbl TeOMeTPHH.

Bo3HUKHOBEHME r€OMETPUM U3 IIPAKTUKH.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B T€OMETPHH.

Touka, npsAMas ¥ INIOCKOCTb.

[ToHATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosuue. Otpesok, ny4. Jlomanas.

VYron. [psamoit yron. Octpele U Tynble Yriibl. BepTukanbHble U CMEXHbIE YIIIbl. buccekTpuca yria u ee
CBOMCTBA.

[TapamenpHple W nepecekaromuecss npsmele.  llepneHaukynsapHocTs npsMbIX. TeopeMmbl 0
MapajuIeIbHOCTH U MEPHEHANKYISIPHOCTH NpIMbIX. CBOMCTBO CEPETMHHOIO MEPHIEHAUKYISIpa K OTPE3KY.
[lepneniukynsp 1 HaKJIOHHAs K IpsIMON. MHOroyroyibHUKH. OKpYXHOCTb U KpYT.

TpeyrouabHuk. [IpAMoyronasHele, OCTPOYTOJIBHBIE, U TYNOYTOJBHBIE TPEYrOJBbHUKU. BbicoTa, MeauaHa,
OucceKkTpuca, CpeiHsAs JUHUS TpeyrojibHUKa. PaBHOOenpeHHBbIE M PAaBHOCTOPOHHUE TPEYrOJIbHUKH;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYrOJIbHUKA.

[Ipu3nakm paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyroimpHuka. CyMma YIJIOB TpEYroJIbHHKA.
Bremnue yriiel TpeyrojibHAKa. 3aBUCUMOCTh MEX]ly BEJIMYMHAM CTOPOH U YIJIOB TPEYTOJIbHHKA.

Teopema @aneca. Ilomobme TpeyronpbHUKOB; KoOd3pduiment momodus. I[lpuszHakum nomO0HS
TPEYrOJIbHUKOB.

Teopema I[Iudaropa. [IpusHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC OCTPOro yria MpsMOYTroJbHOTO TPEyrojbHuKa v yriioB oT 0° no 180°; npuBeneHne K OCTpOMY
yray. PemieHune mnpsSMOYroJbHBIX TPEYrodbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO.
@opmybl, CBA3BIBAIONINE CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC OJHOTO M TOTO ke yria. Teopema
KOCHHYCOB U T€OpEMa CUHYCOB; IPUMEPbI UX MPUMEHEHUS JJIs1 BEIUMCICHUS SJIEMEHTOB TPEYroJIbHUKA.

3ameyvaTesIbHbIe TOYKU TPEYTOJbHHUKA: TOUYKH MEPEeCeUEHUs CePEAMHHBIX EPIICHANKYIISIPOB, OMCCEKTPUC,
MeEIHaH.

YeroipexyroiabHuk. [lapannenorpamMm, ero cBoWcTBa U npu3Haku. [IpsMOyroapHUK, KBaapaT, poMO, X
CBOJCTBa U Mpu3HaKku. Tpanenus, cpeansisi TUHUS Tparneluu; paBHoOepeHHas Tpaneuus.

MHoroyroabHuku. Bpinykineie MHOroyronbHukH. CyMMa YIJIOB  BBIITYKJIOTO MHOTOYTOJIbHUKA.
Bnmcannble u onricaHHbIe MHOTOYTOJIbHUKH. [IpaBUiibHbIE MHOTOYTOJIbHUKH.

OxkpyxHoctb u kpyr. Llentp, pammyc, numamerp. [lyra, xopma. Cekrtop, cermeHT. LleHTpanmbHBI,
BIIMCAHHBIM yroJ; BeJIMYKMHA BIIUCAHHOTO yria. B3anMmHoe pacroioskeHrue npsiMoi U OKPY>KHOCTH, 08)X
oxkpyacnocmeti. KacarenpbHas U ceKylas K OKPY>KHOCTH, PaBEHCTBO KacaTelbHBIX, MPOBEIECHHBIX W3
OJIHOM TOUKH. Mempuueckue cOOmuoueHUs: 8 OKPYHCHOCMU: CBOUCMBA CEKYUWUX, KACAMENbHbIX, XOPO.

OKPY)KHOCTB, BIITMCAHHAA B TPCYI'OJIbHUK, U OKPYKHOCTb, OIIMCAHHAA OKOJIO TPCYTOJIbHHKA. Brmucannelie
u OITMCAHHBIC YCTBIPCXYT'OJIbHUKH. Bnucannuvie u ONnuUcaHHsvle OKDpYIHCHOCMU npasuiibHo2co
MHO20Y20IbHUKA.

I/I3Mepeﬂne reOMETPUICCKUX BCJIUIMNH. I[J'II/IHa OTpE3Ka. I[J'II/IHa HOMaHOﬁ, NEpUMETP MHOT'OYT'OJIbHHKA.

Paccrosinue ot Touku a0 npsiMoil. PaccrosiHue Mexay nmapaisiebHbIMUA NpsAMbIMU. J[JTMHA OKPYKHOCTH,
yucio [; ymHa ayru. Bennuuna yria. I'panycHast Mepa yrila, COOTBETCTBHE MEX]ly BEIMUMHON yriia u
JUINHOM 1yTU OKPYKHOCTH.

IloHsTHE O ITIOMIAAN MIOCKUX (I)I/Il"yp PaBHOCOCTaBIIEHHBIC U PaBHOBCIHUKUC (I)I/Il"ypbl.

IInomans MMpsAMOYTOJIbHUKA. IInomans napamiciorpamma, TpPEYroJbHUKA W Tpanclnuu (OCHOBHLIC
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¢dopmyibl). @opMyIibl, BeIpaXKaroliye IUIOMAAb TPEYrOJbHUKA: Yepe3 ABE CTOPOHBI U YrOJ MEXKIY HUMH,
yepes nepumemp u paouyc RUCAHHOU OKpydcHocmu, gopmyna Iepona. Ilowads uemvipexy2onvHuKa.
[Inomane Kpyra u ImIomaas CeKTopa.

CBsi3p M@Ky IIOMIAISIMU TIOJO0HBIX QHUTY.

Dnemenmet J102UKU, KOM6unam0pul<u,
cmamucmuKku u meopuu 8epo;1mH0cmet7

Joxa3zarenbcrBo. OnpeneneHus, 10Ka3aTelbCTBa, aKCHOMBI U TEOPEMBI; CIEACTBUS. Heobxooumvie u
oocmamounsie ycaosus. Kontprnpumep. JlokazarenscTBo oT npoTuBHOTO. [IpsiMast u oOpatHas TEOpEMBI.
Ilonamue 06 akcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilameiti nocmynam 2exiuoa
U e20 UCmopusi.

MHo:kecTBa 1 KOMOMHATOPUKA. MHodcecmso. Dnemenm muoxcecmea, noomnodxcecmso. Ooveounenue
u nepeceuenue MHodxcecms. /uacpammol Jiliepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 33/1a4: IIepedop BapUaHTOB, MPABUIIO YMHOKEHUS.

CrarucTtuyeckue naHHble. [IpencraBnenne MaHHBIX B BHJE TaOnuil, auarpamm, rpadukoB. CpenHue
pe3ynbTaToB U3MepeHuid. [loHsaTHE 0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BHIOOPKHU.
[TonsiTHe U mpUMepHI CIy4aiHbIX COOBITHIA.

BepositHocTh. YactoTa COOBITHS, BEPOSITHOCTh. PaBHOBO3MOJKHBIE COOBITHSI M TIOJCYET WX
BeposATHOCTH. [IpencTaBienre o reoMeTpUIeCKO BEPOSITHOCTH.
HTOroBblii KOHTPOJIBHBIN TECT.

OO0mas xapakTepucTHKa Kypca

MaremaTrueckoe 00Opa3oBaHHE B OCHOBHOM NIKOJIE CKJIABIBACTCS M3 CICAYIOMIUX COJACPKATEIHHBIX
KOMIIOHEHTOB (TOYHBbIC Ha3BaHUs OJIOKOB): apugpmemuxa, anzeopa, ceomempus, 3InemMeHnbl
KOMOUHAMOPUKU MeOPUU 8EPOAMHOCHMEll, CIAMUCMUKU u 1o2uKku. B cBoell COBOKYMHOCTH OHHU
OTpaXaloT OOraTblii ONBIT OOyYeHHS MaTeMaThKe B HAlleHd CTpaHe, YYUTHIBAIOT COBPEMCHHBIC
TEH/ICHIIUM OTEYECTBEHHOW W 3apyOEeKHOM WIKOJNBI W TO3BOJISIIOT PEAM30BaTh TOCTABICHHBIC TEpes
IIKOJIEHBIM 00pa30BaHUEM IIeTH Ha HHOOPMAIIMOHHO €MKOM M TIPAaKTUYECKH 3HAYMMOM MaTepHuale. DTH
coJiepKaTebHbIE KOMIIOHEHTHI, Pa3BHBAsCh HA MPOTSHKCHUH BCEX JIET OOYYEHHUs, €CTECCTBCHHBIM
00pa3oM MeperuieTarTesl U B3aUMOICHCTBYIOT B YYEOHBIX Kypcax.

Apm[mtemuka IIpU3BaHa CIoco0CTBOBATH HpI/IO6peT€HI/II-O IMPAKTUYCCKUX HAaBBIKOB, HCO6XOI[I/IMBIX JIIA
HOBCGI[HCBHOI\/'I *ku3Hn. OmnHa CIIYKUT 6azoii 151 BCEro z[anLHeﬁmero HU3YUYCHHUSA MaTCMaTUKH,
CHOCO6CTByeT JJIOTMYECKOMY Pa3sBUTHUIO U (bOpMI/IpOBaHI/IIO YMCHUA ITOJIb30BATHCA AJITOPUTMAMMU.

Anzedpa HaneneHa Ha GOPMHUPOBAHNE MATEMATUYECKOTO alrapara Julsl pelieHus 3aad U3 MaTeMaTUKH,
CMEXXHBIX MPEIMETOB, OKPYKAIOLIeH pealbHOCTH. SI3BIK anreOpbl MOAYEPKUBAET 3HAUCHHE MaTeMaTHKH
Kak s3bIKa JJIS IOCTPOSHMsI MaTeMaTHYECKUX MOJIesIeH, IPOLIECCOB U SBJICHUH peanbHOro mupa. OnHoit
U3 OCHOBHBIX 3aJay M3Yy4eHHUs anreOpbl SBISETCS pa3BUTHUE AITOPUTMUYECKOTO MBILIUICHHUS,
HE00X0/AMMOT0, B YaCTHOCTH, JUIsI OCBOEHUS Kypca UH(POPMATUKHU; OBJa/ICHHE HaBbIKAMU JEAYKTHBHBIX
paccyxaenuil. [Ipeobpa3oBanue cUMBOIMYECKUX (POPM BHOCHUT CBOM crieu(pUUECcKUil BKIa B pa3BUTHE
BOOOpaXXeHHUs, CIIOCOOHOCTEW K MaTeMaTHYeCKOMYy TBOpdecTBY. Jlpyroi BakHOHM 3anauell M3ydeHUs
anreOpbl SABJSIETCS MOJYYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HaHMH O (QYHKIMSIX Kak BaKHeHIIei
MaTeMaTH4YeCKON MOJeNn JUIsl OMMCAHUsl U MCCIEJOBAHUS Pa3HOOOPA3HBIX MPOLECCOB (PABHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCHOHEHIMAIbHBIX, MEPUOJMUYECKUX M [1p.), UId (OPMUPOBAHMS y YydalllUXcs
NPEJCTAaBICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIIM3ALUHU U KYJIbTYPBHI.

Feomempu;l — OJWH W3 BaXHEUIIHUX KOMIIOHEHTOB MaT€MaTHYECKOTO O6pa3OBaHI/IH, HeO6XOI[I/IMa$I JJIA
HpI/IO6peTCHI/I${ KOHKPCTHBIX 3HAHHUH O MIPOCTPAHCTBC U NPAKTUYUCCKU 3HAYNMBIX YMCHHﬁ, (bOpMI/IpOBaHI/ISI
sI3pIKa OIKCAHUSA O0OBEKTOB OKpyXKaromero Mupa, M pa3BUTHA IMPOCTPAHCTBEHHOIO B006pa)KeHI/I}I )51
HUHTYUIIUHU, MaTeMaTHU4eCKOM KyJIbTYpbI, I 3CTCTHUYCCKOI'0 BOCIIUTAHUA YYaAIIUXCA. I/ISY‘-ICHI/IG
reoOMETpUHU BHOCHUT BKJIaZl B PA3BUTHUC JIOTUYCCKOTO MBIIUJICHUSA, B (I)OpMI/IpOBaHI/IG TIOHATHA

JA0Ka3aTcJIbCTBA.
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dnemenmovl 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU GEPOAMHOCHEll CTaHOBATCS
00s3aTEIbHBIM ~ KOMIIOHEHTOM  IIKOJIBHOTO OOpa30BaHUs, YCHWJIMBAIOIMIMM €ro IMPHKJIATHOE U
MPAaKTUYECKOe 3HA4YeHHe. OITOT MaTepuall HEoOXOoAMM, TMpeXAe Bcero, i (OPMUPOBAHUS
(YHKIMOHATBHOH TI'PaMOTHOCTH — YMEHHMHA BOCIHPHHHAMATh W aHAJIM3HPOBATh HH(OpPMAIHIO,
MIPEJICTABICHHYI0 B pAa3lMYHBIX (popmax, MOHUMATb BEPOATHOCTHBIM XapaKTep MHOTUX peaJbHBIX
3aBHCHUMOCTEH, MPOU3BOINUTH MPOCTEHIIINE BEPOSITHOCTHBIE pacdyeThl. V3yueHne 0CHOB KOMOWHATOPUKHU
MO3BOJIUT y4YalleMycs OCYIIECTBISITh PAaCCMOTPEHHE CIIydaeB, epedop M MOJACYET YKcia BapUaHTOB, B
TOM YHCJIE B IPOCTEHIINX IPUKIIAHBIX 3a/1a4ax.

[Ipy w3ydyeHMH CTATUCTHUKU W TEOPHUU BEPOSITHOCTEH 000TalIarOTCS NPEACTABICHUS O COBPEMEHHOM
KapTHHE MHpa W METOJaX ero HUCCIeA0BaHMs, (OPMHUPYETCS IOHHUMAHUE POJH CTATUCTHKH Kak
HCTOYHHUKA COLIMAIILHO 3HAUMMOM MH(OpPMALIUY U 3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

Takum oOpa3om, B X0J1e OCBOEHUS COAEPKAHUS Kypca yJaluecs MoJy4atoT BO3MOKHOCTb!

o0  DPa3BUTh MPEACTABICHUS O YHCIE W POJIM BBHIYMCICHHUM B U€IOBEUYECKOM MpakTHKe; cHOpMHUPOBATH
MIPAKTUYECKUE HABBIKM BBINOJHEHUS YCTHBIX, IMCBMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYUCICHUN, PAa3BUTh
BBIYUCIIUTENBHYIO KYJIBTYPY;

o OBJIAJeTh  CHUMBOJIMYECKUM  SA3BIKOM  anredpbl,  BbIpaboTaTh  (QOpMalIbHO-ONEpPaTHUBHBIE
anreOpauvyeckre yMEHHsl M HAy4yUThCS TNPUMEHATh HMX K PEUICHUI0 MaTeMaTH4ecKHuX U
HEMATeMaTHUYECKUX 3a/a4;

0  HM3Y4YUTh CBOMCTBA U TpaduKU JIEMEHTAPHBIX (QYHKIIHI, HAYYUTHCS UCIIOJIb30BaTh (PYHKIIMOHAIBHO -
rpaduyeckue npeacTaBIeHus Ul ONMCAHKS U aHAJIM3a pealbHbIX 3aBUCUMOCTEN;

o  Ppa3BUTh MPOCTPAHCTBEHHBIC NPEICTABICHUS M W300pa3uTEIbHBIE YMEHHUS, OCBOWTH OCHOBHBIC
($hakThl ¥ METOABl TUTAHUMETPUH, TTO3HAKOMHUTHCS C MPOCTEHIIMMH MPOCTPAHCTBEHHBIMH TEJIAaMU M X
CBOMCTBaMH;

o  TOJIyYUTh MPEJCTaBICHUS O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE U O Pa3IUYHBIX
crocobax ux u3ydeHus, 00 0COOEHHOCTSIX BHIBOJIOB U MPOTHO30B, HOCSIINX BEPOATHOCTHBIN XapakTep;

O DPa3BUTH JOTMYECKOE MBIIIJICHUE U PeYb — YMEHUS JIOTUYECKH 0OOCHOBBIBAThH CYXICHHUS, MIPOBOIUTH
HECJIOKHbIE CHCTEMaTU3aluH, TPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIOIb30BaTh PA3IMUHBIC SI3BIKU
MaTeMaTUKU (CIIOBECHBIA, CHUMBOJIMYECKUH, Tpaduueckuil) [Uisl WUIIOCTpAaIlUH, WHTEpHpeTalu,
apryMeHTalluu U 1I0Ka3aTeIbCTBa;

o C(bOpMI/IpOBaTI) NpEaACTaBICHUA 00 HN3y4aCMBbIX IMOHATHUAX W MCTOAAaX Kak BayKHEHMIIINX cpeacrteax
MaTEMaTHYCCKOT'O MOJACIIMPOBAHUA PEATIBHBIX IIPOUECCOB U SIBJICHHH.

Y4eOHO-TeMaTHYeCKOe IUIAHUPOBAHNE

Ne ypoxka Tema 3ansaTHSA

Moayas 1. Anredopanydeckue 3axanns 60a3080ro yposHs (13 yacos)
Butuucnenus (2 uaca)

1/1 OOBIKHOBEHHBIE U JiecITUYHbIE 1poOu. CTaHIapTHBIA BUA YHCTIA.

2/2 OOBIKHOBEHHBIE U JleCITUYHBbIE 1poOu. CTaHIapTHBIA BUJ YHCTIA.
Ypasnenus u nepasencmea (3 uaca)

3/1 JIuHeliHble U KBaJIpaTHbIE ypaBHEHUSI.

4/2 JIuHeliHble M KBaJipaTHbIe HepaBeHCTBA. CHCTEMBbI HEPABEHCTB.

5/3 Tpenuposounvle sapuanmel. Camocmoamenvras paboma.

Koopounamnasa npamasa. I'pagpuku (3 uaca)
6/1 ‘ Uucna Ha koopAMHATHOU NpsaMOM. IIpencraBiieHne pelleHrii HEpaBEHCTB U UX CUCTEM Ha




KOOPAMHATHON IIPSIMOA.

7/2 I'paduky QyHKIMIA U UX CBOWCTBA.
8/3 Tpenuposounvie sapuanmul. Camocmosamenvuas paboma.

Anzebpauueckue gviparxcenusn (2 uaca)
9/1 MuorowieHsl. Anredpandeckue apoou, creneHu. JlomycTuMble 3HaYCHHS TEPESMCHHOM.
10/2 Tpenuposounvie éapuanmul. Camocmosmenvras paboma.

Ilocneooseamenvnocmu (3 uaca)

11/1 Hucnosble ociegoBaTenbHoCTH. [Iporpeccun.
12/2 Tpenuposounvie sapuanmul. Camocmosmenvuas paboma.
13/3 Obodwarowuti mecm mooyns «Aneebpay 6a308020 ypoeHsi.

Monayas 2. 'eomeTpuueckne 3aga4n_6a30Boro ypoBHsi (6 4acoB)

Iloocuem yznoe (2 uaca)

14/1 Tpeyronbauk. YetbipexyroabHUK. OKpYKHOCTb.

15/2 Tpenuposounvie sapuanmosi. Camocmosmenvuas paboma.

Ilnowaou guzyp (2 uaca)

16/1 UYetblpexyrojbHUKU. TpeyronbHUK. OKpY:KHOCTb U KPYT.

17/2 Tpenuposounvie sapuanmul. CamocmosmenvHas paboma.
Buioop eepnvix ymeepicoenuit (2 uaca)

18/1 TpeHnpoBOYHBIC 3aJaHMS.

19/2 Oboowarowuti mecm mooyns «I eomempusy 6a3068020 yposHs.

Moayas 3. PeasbHasi MaTemaTuka (6 yacoB)

I'pagpuxu u ouazpammor. Texcmoeswie 3a0auu (3 uaca)

20/1 Utenue rpaduKoB 1 AHarpamMm.
21/2 TexcToBbIe 3a/1a4M HA MPAKTHYECKUIN pacyer.
2213 Tpenuposounsvie sapuanmosi. Camocmosmenvuas paboma.
Peanvnasa naanumempusn. Teopusa eeposamunocmeii (3 yaca)
23/1 Pemenne 3agad npakTuuecKor HANPaBICHHOCTH.
24/2 DJIeMEeHTHl KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH.
25/3 Obobwarowuti mecm mooyns « Peanvrnas mamemamuray.
Moayab 1 u 2. 3a1aHus NOBBIINIEHHOTO YPOBHS CJIOKHOCTH (6 4acoB)

26/1 [IpeoOpazoBanus anredpandecKux BhIpaXKCHHUH.
2712 VYpaBHEHHUsI, HEPABEHCTBA, CHCTEMBI.
28/3 WccnenoBanue GyHKIMU 1 TOoCcTpoeHue rpaduka. 3aanus ¢ mapaMeTpoM.
29/4 TekcroBbIe 3a1a4u.
30/5 I'eomeTpuyeckue 3amaun
31/6 I'eomeTpuueckue 3amaun

HUrtorosoe 3anarue (3uaca)
32/1 Jlnarnoctuueckas pabota mo marepuainam B dopme OI'D.
33/2 Jlnarnoctuueckas pabota mo marepuainam B dopme OI'D.

34/3 KoHTpospHbli TeCT 10 MaTepuanam B ¢popme OI'D.
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