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1. Ilnanupyembie pe3yJibTaThl OCBOEHUSI Y4eOHOI0 MpeaMeTa.
B pe3yabTarte H3y4eHUsI MATEMATHKH Y4€HUK T0JKEH

3namv/nonumams’

CYILIECTBO MOHATHUSI MATEMAaTHUYECKOT0 JI0Ka3aTeIbCTBA; IPUMEPHI JOKA3ATEIbCTB;
CYILIECTBO MOHSATHSI aJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCIOJIb3YIOTCS MaTeMaTH4ecKhe (OopMyJibl, YpaBHEHUS M HEPABEHCTBA; MPUMEPHI UX
IIPUMEHEHUS 7S pEeLIEHNUS MaTEMAaTUUECKUX U MPAaKTUUECKUX 3aay;

KaK MaTeMaTU4YeCKU oIpejesieHHble (YHKIUU MOTYT OIUCHIBATh peajibHbIC 3aBUCUMOCTH;
MPUBOIUTH IPUMEPHI TAKOTO OMUCAHUS;

KaK IOTPEOHOCTH NPAKTUKH MPHUBEIH MATEeMAaTHYECKYI0 HAyKy K HEOOXOIUMOCTH
paciMpeHus NOHITHS YUCIa;

BEPOSTHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYXKAIOIIero MHpa; IPUMEpPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakuM 00pa3oM reoMeTpusi BO3ZHHMKIIA M3 NMPAKTHYECKUX 3a/1ad 3eMIeMepus; IPHUMEpHI
reOMETPUUECKUX OOBEKTOB U YTBEP)KACHUN O HUX, BAXKHBIX JUIS IPAKTUKU;

CMBICTT HWJeanu3alliy, TO3BOJISIONIEH pelaTh 3aJadyd  peaibHOM JeCTBUTENBHOCTH
MaTeEMaTHYECKUMHU METOAAMHU, IPUMEPHI OIINOO0K, BOSHUKAIOLIMX TP UJICIIU3ALINMY;

APUOMETHUKA

yMeTh

BBITIOJIHATh YCTHO apHU(PMETUUYECKUE ACUCTBHS: CIIOKEHHE M BBIYMTAHUE JBY3HAUYHBIX
quceJl WU JECATUYHBIX JpoOeil ¢ AByMs 3HAKaMH, YMHOXXEHUE OJIHO3HAYHBIX YHCEJ,
apudmMeTyecKue onepanuu ¢ OObIKHOBEHHBIMH JAPOOSMH C OJHO3HAYHBIM 3HaMEHaTelleM
U YHUCIIUTENIEM;

MEPEXOTUTh OT OAHOM (POPMBI 3aIIUCH YHCEN K IPYTOi, MPEACTABIATh AECITUIHYIO JpOOh
B BUJIE OOBIKHOBEHHOM M B MPOCTEHIIUX ClIydasX OOBIKHOBEHHYIO B BHJE JIE€CATHYHOH,
MPOLIEHTbI — B BHJIE APOOU U Ap0oOb — B BUJIE MPOLIEHTOB; 3aIIUCHIBATh OOJIBILINE U MaJlble
YlCJla C UCTIOIb30BAHUEM LIEJIBIX CTETICHEN JECATKY;

BBINOJHATh apu(MeTHYeCcKUe JEeHCTBUS C pPalMOHAJbHBIMU YHCJIAMH, CpPaBHUBATh
palMOHAJIBHBIE U JIEHCTBUTEIIBHBIE UYWCJIA; HAXOAWTH B HECIIOKHBIX CIy4asX 3HAYCHHS
CTENEHEN ¢ LEIbIMU NIOKA3ATENIAMU U KOPHEN; HAXOAUTh 3HAYEHUS YHCIIOBBIX BBIPAYKEHUI;
OKpYIJIATh LeJble 4YMClIa U JECATHYHBbIE JpOOH, HAXOAWUTh NPUOIMKEHUS 4YHCEN C
HEJO0CTATKOM U C U30BITKOM, BBINOJIHATH OLIEHKY YMCJIOBBIX BBIpa)KEHU;

II0JIB30BAaTbCSl OCHOBHBIMH E€IWHMLAMHU JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, IUIOIIAIH,
o0beMa; BeIpakaTh OoJiee KPYIHBIE eIMHUIIBI Yepe3 Oosiee Meskre U Hao0opoT;

pemaTte TEKCTOBBIC 3aJadd, BKIIOYas 3aJadd, CBA3AHHBIE C OTHOIICHUEM U C
MPONOPLMOHAIBHOCTBIO BEJIMYMH, APOOSIMU U MPOLIEHTaAMH;

HCI0JIb30BATH NPUOOPETEHHbIE 3HAHUA M YMEHUSI B NPAKTHYECKOH /1eATe IbHOCTH U
NOBCeHEBHOM KU3IHM JIJIS:

pELICHHs HECJIIOKHBIX NMPAKTUYECKUX PACUETHBIX 3a7ad, B TOM YHCIE C MCIOIb30BAHUEM
pU HE0OXOAMMOCTH CIIPABOYHBIX MAaTEPUAJIOB, KaJbKYJIATOPA, KOMIIBIOTEPA;

YCTHOM NMPUKHUJKHU U OLIEHKH pe3yJIbTaTa BHIYMCICHUN; IPOBEPKU PE3yJIbTaTa BEIYUCICHUS
C MCIIOJIb30BaHUEM PA3JINYHBIX IPUEMOB;

MHTEPIIPETALIUN PE3YIbTaTOB PELICHUS 3aJady C y4YE€TOM OIPAaHMUYEHUH, CBA3aHHBIX C
peanbHBIMU CBOMCTBAMM PacCMAaTPUBAEMBIX IPOLECCOB U SBIECHUIL;

IlomuMmo YKa3aHHBIX B IJaHHOM pa3acjie 3HaHPIﬁ, B Tpe6OBaHI/I$[ K YPOBHIO MTOATOTOBKH BKJIFOUAKOTCA TAKXKE
3HaHUA, HeO6XOI{I/IMbIe JJI1 OCBOCHU A TEPECUYUCIICHHBIX HUXKE yMeHHﬁ.
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AJITEBPA

MeThb
ZOCTaBHHTL OYKBCHHBIC BBIPKCHHSI M (OPMYJIBI TIO YCIOBHSIM 3a/1a4; OCYIIECTBISITH B
BBIPOKEHUAX W (PopMynax YHCIOBBIE TOJCTAHOBKH W BBIMOJHATH COOTBETCTBYIOIINE
BBIYUCIICHUS, OCYILIECTBIISATh MOJACTAHOBKY OJHOTO BBIPAXXKEHHS B JAPYroe€; BBIpAXKATh U3
dbopMyIT OIHY IEPEMEHHYIO YepE3 OCTATbHBIC;
BBIIIOJIHATE OCHOBHBIC JICHCTBHS CO CTCIICHSIMH C IICIBIMH IT0Ka3aTSISIMU, C MHOTOYJICHAMH
U ¢ anreOpanvecKuMHu JPOOSMH; BBIMOJHATH PA3I0KEHUE MHOTOWICHOB HA MHOXHUTEIIH;
BBITTOJTHATH TOK/IECTBEHHBIC TPEOOPA30BaAHMSI PAIMOHATBLHBIX BBIPAKECHHUIA;
MPUMEHSTh CBOMCTBA apU()METUICCKUX KBAJIPATHBIX KOPHEW NIl BEIYMCIICHUS 3HAUCHUN U
peoOpa3oBaHUi YHCIOBBIX BRIpAKEHUH, COIEpKAINX KBaPaTHBIE KOPHH;
pelaTh JMHEWHbIE, KBaJAPATHBIE YPABHEHUS U PALlMOHAJIBHBIE YPABHEHUS, CBOISIIMECS K
HHUM, CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUI U HECIJIOKHbBIE HEJIMHEUHBIE CUCTEMBI;
pelaTh JUHEHHbIE U KBAJIPATHBIE HEPABEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI;
pemaTh TEKCTOBBIE 3aJlaud alreOpandyeckuM METOJO0M, WHTEPIPETHPOBATH MOJYyYCHHBINA
pe3yNbTaT, MPOBOAUTH OTOOP PEIICHUN, UCXOI 13 POPMYITUPOBKH 331a4H;
n300paxaTh Yyncia TOYKaMU Ha KOOPJIMHATHOW MPSIMOW;
ONpPEeAeIsATh KOOPAUHATHI TOUYKH MIIOCKOCTH, CTPOUTh TOUKH C 3aJITAHHBIMU KOOpPJIUHATAMU;
M300paxkaTh MHOXKECTBO PEIICHUN THHEHHOTO HEPABEHCTBA;
pacro3HaBaTh apuUPMETHUECKUE M TEOMETPUUYECKUE MPOTPECCHU; peliaTh 3aJadyu ¢
MIpUMEHEHUEM (OPMYJIbI OOIIETO YJIeHA U CYMMBI HECKOJIBKUX TEPBBIX YJICHOB;
HAaXOMUTh 3HAa4YeHUs (YHKIUHU, 3amaHHOM (Qopmymoif, Tabnuieil, rpagukoM 1o ee
apryMeHTY; HaXOJHUTh 3HAUCHHE apryMEeHTa [0 3HAYCHUIO (PYHKIINH, 33JaHHOU TpaduKoM
Wiy TadIInIei;
OTpeIeNIATh, CBOMCTBA (DYHKIIUM 1O € TPpadHuKy; TPUMEHITh TpaduUeCKre MPeICTaBICHHS
MIpU PELICHUHN YPABHEHUM, CUCTEM, HEPABEHCTB;
OMHCHIBATh CBOMCTBA U3YYCHHBIX (DYHKIINH, CTPOUTH UX TpaduKu;
HCI0JIb30BATH MPUOOPEeTeHHbIE 3HAHUS U YMEHHUS B NMPAKTUYECKOH JeATeJTbHOCTH U
NOBCEJIHEBHOM KU3HH JJIA:
BBITIOJTHEHUST PAcUeToB M0 (opMyiiaM, COCTaBICHUS (DOPMYJI, BBIpAXKAIONIMX 3aBUCUMOCTH
MEXIy peaJbHbIMU BEIWYMHAMH; HAXOXKACHUS HYKHOW (QOpMynsl B CIPAaBOYHBIX
Marepuanax;
MOJEIUPOBAHUS NPAKTUYECKUX CUTYalMd W HCCJCIOBAHUU IOCTPOEHHBIX MOJEIEN C
MCIIOJb30BAHUEM ammapara aareOpsr;
OMHMCAHUs 3aBUCHUMOCTCH MEXay (GHU3MYECKUMH BEJIMYMHAMH COOTBETCTBYIOITUMU
dbopMyamu Mpu MCCIeOBAHUH HECTIOKHBIX MPAKTHUYECKUX CUTYALIU;
WHTEpIpeTAuy IpaMKOB peasIbHBIX 3aBUCUMOCTEH MEX Ty BETMUHMHAMU,

I'EOMETPUA

yMeTh

MI0JIb30BATHCS SI3IKOM I€OMETPUH AJISl OMUCAHUS IPEIMETOB OKPYIKaIOIIEro MUPA;
pacrno3HaBaTh reOMeTpUYecKre GUTypbl, pa3inyaTh UX B3aUMHOE PacIOI0KEHUE;
n300pakaTh T'e€OMETpUYECKHe (UTYpBHI; BBIIOJIHATH YEPTEKU IO YCIOBUIO 331y,
OCYUIECTBIATH MpeoOpa3zoBaHus GUryp;

pacrmo3HaBaTh Ha YepTexax, MOJENSIX U B OKpyXKarolied OOCTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE TeJla, H300pa)kaTh MX;

B IIPOCTEHIINX CIIydasiX CTPOUTh CEYEHUS U pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;
IIPOBOJUTH ONEPALMU HaJ BEKTOPAMM, BBIYUCIATH JJIMHY M KOOPAMHATHI BEKTOpPA, Yroi
MEXIY BEKTOPAMH;
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BBIYHCIIATh 3HAUEHUS T€OMETPUUYECKUX BEIMYMH (JJIMH, YTJIOB, IUIOMAaeH, 0O0beMOB), B
ToM unciie: ;uist yriaoB ot 0 1o 180° onpenensaTh 3HaYSHUS TPUTOHOMETPUUYECKUX (PyHKITUHA
M0 33J]JaHHBIM 3HAYEHMSIM YTJIOB; HAXOJIUTh 3HAYCHUS TPUTOHOMETPUUECKUX (PYHKUIMH 1O
3HAYEHUIO OJHOW M3 HUX, HAXOAUTb CTOPOHBI, YIJIbl U IUIOMIAIN TPEYrOJIbHUKOB, JAJIUHBI
JIOMaHbIX, JyT OKPYXHOCTH, IUIOLIa/ied OCHOBHBIX TI'eOMeTpuueckux ¢uryp u ¢uryp,
COCTAaBJIEHHBIX U3 HUX;

pelaTh reoMeTpUYeCcKre 3aJauu, OMUPasICh HAa N3yYeHHBIE CBOWCTBA (DUTYP M OTHOUICHUH
MEXIy HHMMH, TPUMEHSAS JIONOJHHUTEIbHBIE TIOCTPOEHHS, aireOpanyeckuii
TPUTOHOMETPUYECKHI anmapar, ueu CUMMETPUH;

IIPOBOANUTL JIOKA3aTENbHBIE PACCYXKIEHMSI NPU PEIICHUM 3a/ad, UCIONb3Yys HU3BECTHbBIE
TEOpeMbl, 0OHapY’KHUBasi BO3MOXKHOCTH JIJISl X UCIIOJIb30BAaHUS;

pemaTh NpoCTEeNIINE IIaHUMETPUYECKUE 3a/1a4l B IPOCTPAHCTBE;

HCIO0JIb30BATH NPUOOPETEHHbIC 3HAHUSA M YMEHUSI B NPAKTHYECKOH /1eATeIbHOCTH U
MOBCeHEBHOM KU3HM /IS

OMMCAHUS peabHbIX CUTyallMil Ha SI3bIKE TEOMETPUH;

pacyeToB, BKIIOYAIOLIUX MPOCTEHIINE TPUTOHOMETpHUECKUEe (GOopMyJIbI;

pEIIeHNs FTEOMETPUUECKUX 3a]]a4 C UCTI0JIb30BaHUEM TPUTOHOMETPUU

pelIeHNs] MPaKTUYECKUX 3aJiad, CBSA3aHHBIX C HAXOXKIEHHUEM TI'€OMETPUUYECKHUX BEJINYMH
(McToB3ysl MPU HEOOXOMMOCTH CIIPABOYHHUKH M TEXHHYECKHE CPEICTBA);

IIOCTPOCHUM TICOMETPUYECKMMH HMHCTPyMEHTaMU (JIMHEHKA, YTOJBHHUK, LIHUPKYJIb,
TPaHCIIOPTHDP).

IJEMEHTbBI IOTUKH, KOMBUHATOPUKH,
CTATUCTUKHA U TEOPUU BEPOATHOCTEUN

yMeTh
IIPOBOJUTH HECIIOXKHBIE JOKA3aTEIbCTBA, [10Jy4aTh MPOCTEHIINE CIAEACTBHS U3 U3BECTHBIX
WIA paHee TIIOJIyYEeHHBIX YTBEP)KICHWH, OLCHHWBAaTh JIOTMYECKYIO IPaBHJIBHOCTD
pacCcyXJeHWi, HCIOJb30BaTh NPUMEPHI IS WUIIOCTPAllMM M KOHTPIPUMEPHI IS
ONPOBEPKEHHUSI YTBEPKIACHU;

U3BJIEKaTh HMH(OPMAIMIO, MPEICTABICHHYI0O B TaOnMIax, Ha Auarpammax, rpadukax;
COCTaBJIAThH TAOJIUIIbI, CTPOUTH JUArPaMMBbI U TpadUKH;

pemaTh KOMOMHATOpPHBIC 3aJadyd IyTeM CHCTEeMAaTHYEeCKOro Imepedopa BO3MOMKHBIX
BapHUaHTOB, a TAK)KE C UCIIOJb30BAHUEM IIpaBHJIa YMHOKEHHUS;

BBIYHCIISATh CPEAHNE 3HAUCHUS Pe3yIbTaTOB U3MEPEHUH;

HaXOJWUTh YacTOTy COOBITHSI, HCHOJB3ysd COOCTBEHHBIC HAONIOJEHUS W TOTOBEIC
CTaTUCTUYECKHUE JIaHHBIC;

HaXOJUTh BEPOSTHOCTH CIy4allHBIX COOBITHI B IPOCTEHUIIMX CITyyasx;

HCIO0JIb30BATH NPUOOPEeTEHHbIE 3HAHUA M YMEHUSI B NPAKTHYECKOH /1eATeIbHOCTH U
MOBCeAHEBHOM KU3HM JJIS:

BBICTPAaWBaHUs apryMEHTALUU IIPH JI0Ka3aTeabCTBE (B OopMe MOHOJIOTA U IUAJIOTA);
pacro3HaBaHUsl JJIOTMUYECKU HEKOPPEKTHBIX PacCy K ICHUI;

3aliCH MaTeMaTHUYECKUX YTBEP)KICHUMN, JOKa3aTeIIbCTB;

aHaJIn3a peajbHbIX YHMCIOBBIX JaHHBIX, IPEJACTABICHHBIX B BHUJAE JUAarpaMM, Ipaukos,
Ta0IUIL;

peleHns] MPAaKTUYeCKUX 3a7ad B TOBCEJHEBHOW M MPO(ECCHOHAIBHON IESITEIBHOCTH C
UCIIOJIb30BaHUEM JIEMCTBUH € YKMCIaMHU, IPOLEHTOB, UIMH, IUIOIAaAel, 00beMOB, BpEMEHH,
CKOPOCTH;

pelieHnsl y4eOHbIX M TMPAKTUYECKMX 3ajad, TPeOyIOUMX CHUCTEMaTHYecKoro rnepedopa
BapUaHTOB;

CPaBHEHUS LIaHCOB HACTYIIJICHUS CIy4YaiHbIX COOBITH, OLIEHKH BEPOSTHOCTH CIIy4aiiHOTO
COOBITHSI B IPAKTUYECKUX CUTYAIMSX, COMIOCTABICHHUSI MOJIENIN C PEaIbHOM CUTYyaluel;
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IIOHHMMaHHUA CTaTUCTUYCCKUX yTBGp)KIICHHfI.



2. Conep:xaHue y4eOHOT0 npeaMera

Oo0s13aTeAbHBII MUHHMYM COACPKAHUA OCHOBHBIX 06pa30BaTeJILH])IX nmporpamm

APUOMETHKA

Hamypanvusie wuucna. Jlecamuunas cucmema cuucienus. Pumckas Hymepayus.
Apugpmemuueckue Oeticmeus Had Hamypaibhbimu wuciamu. Cmenenwb ¢ HAMYPATbHBIM
nokasameiem.

Henumocmov HamypanvHvix uucen. Ilpusnaku oenumocmu ua 2, 3, 5, 9, 10. Ilpocmule u
cocmasHvle yucaa. Pasznoocenue namypanvnozo uucia Ha npocmule muodcumenu. Haubonbuiuti
06wl denumeins U HaumMeHvulee obwee Kpamuoe. /leienue ¢ 0CmamKoMm.

Apobu. OObikHOBeHHass aApoOb. OcHOBHOE CBOWCTBO aApoOu. CpaBHEHHE IpOOCH.
ApudmeTtnueckue IeHCTBHUS ¢ OOBIKHOBEHHBIMH Ipo0Osimu. HaxokjeHue 4YacTH OT IEJIOTo U
LIEJIOTO TIO €T0 YaCTH.

Hecsatuynass npoOb. CpaBHEHHE NECATHYHBIX napobeit. ApudmeTrndyeckue IEHCTBUS C
necsaTHUHbIME Jpobsimu. [lpenctaBienune necATHYHON IpoOM B BUJE OOBIKHOBEHHOH NIpOOH U
OOBIKHOBEHHOM B BUJIC IECATUIHOM.

PanuonanbHble uucaa. llenple ducna: IMOJIOXKHUTENBHBIE, OTPHUIATCIBHBIE W HYJIb.
Monyne (abcomoTHas BenuurnHa) uncia. CpaBHEHHE pallMOHANBHBIX Ynced. ApupmMeTndeckue
JEUCTBHS ¢ pallMOHAILHBIMU YrciiaMi. CTENICHbD C LIETBIM TTOKA3aTEIeM.

UucnoBbie BBIpAXEHHS, TOPSAIOK JEUCTBUUA B HHUX, HMCIOJb30BaHHE CKOOOK. 3aKOHBI
apu(pMETHUECKHX JACHCTBUI: TEpEMECTUTENbHBIN, COUeTaTeIbHBIN, pacIpe1eTMTEIbHBIN.

JeiicTBuTenbHbIe Yucaa. KBanpaTHeiii kopeHb u3 uncia. KopeHb TpeTheil CTemeHw.
Tonsmue o kopue n-oti cmenenu u3 uucaa’. Haxoxjaenue mpHOIMKEHHOTO 3HAYEHUS KOPHS C
MTOMOUIbIO KaJIbKYJIATOPA. 3aUCh KOPHEH ¢ MOMOIIBIO CTENEHU ¢ APOOHBIM MOKA3aTEIIEM.

[lonsitue 00 wppanuoHansHOM uyucie. MppannoHaabHOCTH uyucia. JlecsTUyHbIe
MPUOTMKEHUS UPPAIMOHAIBHBIX YHCE]T.

JleficTBuTeIbHBIE  YWClia KAk  OCGCKOHEYHBIe  JecatuuHble  npobdu. CpaBHEeHHE
NEHCTBUTENBHBIX YUCEI, apughmemuyeckue 0eticmeusi Ha0 HUMU.

DTansl pa3BUTHS MPEICTABICHUS O YUCTIE.

TexcToBbIe 3a1a4n. PerieHne TeKCTOBBIX 3a71a4 apuPMETHICCKIM CIIOCOO0M.

N3mepennsi, npudanxenns, oueHku. EAMHUIBI U3MepeHHs ATUHBI, IJIOMAAU, 00beMa,
MaccChl, BpEMEHH, CKOpPOCTU. Pa3mMepbl 00bEKTOB OKPYKAIOMIETO MHpPa (OT DIEMEHTAPHBIX YaCTHII
10 BeeneHnHom), JNMTENbHOCTh TPOIIECCOB B OKPYIKAIOIIEM MUPE.

[IpencraBneHue 3aBUCUMOCTH MEX Ay BEIMUYMHAMH B BUJIe (HOPMYIL.

[TpouenTsl. HaxoxaeHune npoueHTa OT BEJIMYUHBI, BEJIMYUHEI 110 €€ MPOIICHTY.

OTHolIeHHE, BBIpAXKCHHE OTHOIICHHs B mporeHrtax. [Ipomopuus. [IpomopumonanbHas u
00paTHO MPOTIOPITMOHANIEHAS 3aBUCUMOCTH.

Oxpyrnenne umcen. I[Ipukuaka u OlLeHKa pe3yJabTaTOB BbUKCICHUW. Briaenenue
MHOKHTEJIS] — CTETICHU JISCSATH B 3aIMCH YUCTIA.

AJI'EBPA

AuredOpanyeckne BbIpa:keHHusl. bykBeHHbIE BBIpaKEHUS (BBIPAKEHUSI C NIEPEMEHHBIMH).
UucnoBoe 3HaYeHHEe OYKBEHHOTO BhIpaKeHUs. JomycTHMBIe 3HaUCHUS TTEPEMEHHBIX, BXOISIINX
B anreOpandeckue BblpaxkeHHs. [logcTaHOBKA BBIPaKEHUH BMECTO MEPEMEHHBIX. PaBEeHCTBO
OYKBEHHBIX BBIpaKeHHI. TOXKIECTBO, TOKA3aTEIHCTBO TOXKACCTB. [IpeoOpa3oBaHus BIpaKEHUN.

CpoiicTBa cTelmeHel ¢ MeJibIM MokasareneM. MuorouineHsl. CliokeHHe, BbIYMTAHUE,
YMHO>K€HUE MHOrOWIeHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHHS: KBaJApaT CyMMbl U KBaJpaT
pasHOCTH, KO cymmbl U KyO pasnocmu. PopMmyma pa3HOCTU KBAJIPATOB, hopMyia cymMmbl KyYOO8

2 KypcuBOM B TEKCTE BBIIEJIEH MATEPUA, KOTOPBI MOJIEKUT U3yUEHHUIO, HO HE BKIIoUaeTcs B Tpe6OoBaHUs K yPOBHIO

MOATOTOBKH BbIITYCKHUKOB.
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u pasHocmu Ky6oe. PaznokeHHe MHOTOWIEHA HAa MHOXHTENH. KBaJpaTHBIM TpexdseH.
Buvioenenue nonnoeo xeadpama 6 keaopamumom mpexunene. Teopema Buerta. Pasznmokenue
KBaJpaTHOIO0 TpEeX4ui€HAa Ha JMHEWHbIE MHOXUTEIUW. MHOrouJeHbl C OJHOM NEePEMEHHOM.
Crenens MHOTrOwIeHa. KopeHb MHOTOUJICHA.
Anrebpanueckas apoo6s. Cokparnierue npodei. JleiicTBus ¢ anreOpandecKuMu IpoOsMH.
PanyonanbHble BhIpakeHUsI U UX mpeodpazoBaHusi. CBoMCTBa KBaJApaTHBIX KOpPHEH U UX
MIPUMEHEHUE B BEIYHUCIICHUSX.

YpaBHeHHs1 M1 HepaBeHCTBA. YPaBHEHHE C OJHOW INepeMeHHOU. KopeHb ypaBHEHMS.
Jluneiinoe ypaBHeHue. KBampatHoe ypaBHeHHe: (opMylia KOpHEH KBaJpaTHOTO YpaBHEHHS.
Pemenne pannoHanbHBIX ypaBHEHHU. IIpumepsl pemleHHs ypaBHEHWN BBICIIMX CTENECHEH;
METO/Ibl 3aMEHBI IEPEMEHHOM, Pa3JI0KEHUS HA MHOXKHUTEIIN.

VYpaBHeHHE C [ByMs I[EPEMEHHBIMH; PELICHUE YPaBHEHHUS C JBYMs IIEPEMEHHBIMH.
Cucrema ypaBHEHMH; pemieHue cuctembl. CucreMa JBYX JIMHEMHBIX YpaBHEHUH C AByMs
[IEPEMEHHBIMU; pELICHUE MOJICTAHOBKOM M ainreOpandyeckuM CIIOKEHUEM. YpaBHEHUE C
HECKOJIBKUMHU IepeMEHHBIMU. [IpuMephl pelleHus HEIMHEHWHBIX CUCTEM. [Ipumepwvl peuienus
YPAaBHeHUll 8 YeablX YUCIAX.

HepaBeHncTBo ¢ ogHOM mepeMeHHOW. PemieHne HepaBeHCTBa. JIMHEWHbIE HEPaBEHCTBA C
OJHON TNepeMeHHOM M MX cucteMmbl. KBajpaTHble HEpaBEeHCTBA. [Ipumepwvl peuieHus OpobHO-
JIUHEUIHBIX HEPABEHCMS.

YucnoBble HEPABEHCTBA M MX CBOICTBA. /JoKaA3amenbCmeo 4UciO8blX U ancebpauieckux
HepaseHcms.

Ilepexoq oT cnoBeCHOW (GOPMYIUPOBKH COOTHOIIECHUH MEXIy BEIHYMHAMHU K
anreOpanyecKou.

Pemenue TeKCTOBBIX 3aJa4 anredpandyeckuM crocooom.

YucsoBble nocienoBarejbHocTu. [loHsTHE mocienoBaTenbHOCTH. Apudmernyeckas 1
reomeTpuydeckas nporpeccuu. @opmyssl o0mero uieHa apupMeTHYECKOH M reoMeTpUYecKon
MPOrPECCHi, CYMMBI TEPBBIX HECKOJBKMX YJICHOB apu(METUYECKOM U TIeOMETPUYECKON
IIPOTPECCUH.

CnoXHble IPOLIEHTHI.

Yucaosblie pynxuun. [lonstue pynkimu. O6macte onpeneneHuss GyHkuuu. CrocoObl
3amanus GyHkiuu. ['padux QyHKIIMU, BO3pacTaHWe W yObIBaHHWE (QYHKIIMHU, HAWMOOJbINEE W
HauMeHbIllee 3HAYeHHs] (QYHKIHMM, HYIH (YHKIHUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA. UTeHue
rpauKoB QyHKIUIA.

@OyHKIMM, OMMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPLIUOHATIBHYIO 3aBUCUMOCTH, UX
rpadpuku. JluneliHas QyHKIUSA, ee TpapuK, TeOMETPUYECKHH CMbICT K03()(PUIIMEHTOB.
I'unep6ona. KBagpatnunas ¢yHkims, ee rpaduk, nmapadona. KoopauHaTel BepIMHbBI Tapabobl,
ocb cuMMeTpuu. Cmenennvie ynKyuu ¢ HamypanbHviM nokasamenem, ux epaguxu. I'padpuku
GyHKIUI: KOpeHb KBaJpaTHBIN, KOpeHb KyOuueckuil, mMonyib. Mcmonb3oBaHue rpadukos
GYHKIUH U penieHns: ypaBHEHUH U CUCTEM.

[Tpumeps! rpaduuecKuX 3aBUCUMOCTEH, OTPa)KaloIMX peajbHBIC MPOIECCHl: KoJebaHue,
MoKa3aTeNbHbIN pocT. Yucnosvie ghynkyuu, onucvléaroujue 5mu npoyeccyl.

Iapannenvhvlii nepeHoc 2paguros 0016 ocell KOOPOUHAm U CUMMEMPUsL OMHOCUMENLHO
ocelti.

Koopaunatsl. M300pakeHne 4dncesl OYKaMH KOOPIMHATHOHM mpsiMod. ['eomeTpuueckuit
CMBICJI MOJyJIsl yucia. YHUCIOBBIE MPOMEKYTKH: UHTEPBAJI, OTPE30K, Tyd. Dopmyna paccmosanus
MeHCOY MOUKAMU KOOPOUHAMHOU NPSMOILL.

JlexapToBbl KOOpAMHATBhl Ha IUIOCKOCTH; KOOpPAMHATHI TOUKH. KOOpAMHATBHI CEpeIuHBI
oTpe3ka. dopmyna pacCTOSSHUS MEXIY JBYMsS TOYKAMHU IUJIOCKOCTH. YPaBHEHHUE MNPSIMOM,
yII0BOM KOA(P(UIIUEHT IPsIMOM, YCIOBHE NapaluIeIbHOCTH MPSAMBIX. Y paBHEHUE OKPYXKHOCTU C
LIEHTPOM B Hauaje KOOPAUHAT U 6 000U 3a0aHHOU MoyKe.

I'padmyeckast wHTEpHpeTalysi ypaBHEHWH C JByMs I€PEMEHHBIMH U UX CHCTEM,
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HCEPABCHCTB C ABYMs ICPEMCHHBIMH U KX CUCTCM.

I'EOMETPUA

HavanbHble NOHATHS U TeOpPeMbl T€OMETPHHU

BO3HUKHOBEHHE IT€OMETPUH U3 TPAKTUKH.

I'eomerpuueckue Gurypsl u Tena. PABEeHCTBO B TECOMETPHH.

Touka, npsmas ¥ MIOCKOCTb.

IToHsiTHE O FEOMETPUUECKOM MECTE TOUEK.

Paccrostaue. Otpesok, iayd. Jlomanas.

VYron. Ilpsamoit yromn. Octpble W Tymble YIVIbl. BepTHKalbHBIE M CMEXHBIE YTJIBIL.
buccektpuca yria u ee CBOMCTBa.

[TapamienbHble U nepecekaronyecs npsamsle. [lepneHIuKyIaspHOCTb MPSAMBIX. TeopeMsl O
napaieIbHOCTH U NEPHEeHAUKYIISIPHOCTH MpsMbIX. CBOWCTBO CEpEeIMHHOrO MEPHEHAUKYIApA K
otpe3ky. [leprieHauKyIsp ¥ HaKJIOHHAS K IPSAMOM.

MHOroyrojabHUKH.

OKpY’>KHOCTb U KpPYT.

Harnanuele mnpenctaBieHuss O NPOCTPAHCTBEHHBIX Teslax: KyOe, Mapajiesenumnene,
npusMe, nupamue, mape, chepe, konyce, uniuaape. Ilpumepst ceuennii. Ilpumeps! pa3BepTok.

TpeyronbHuk. IIpAMOyronapHble, OCTPOYrOJIbHBIE W TYHOYI'OJIbHBIE TpPEYTOJIBHUKHU.
Bricota, Menmana, OuccekTpuca, CpenHss JHMHHMS TpeyrojbHUKa. PaBHOOeIpeHHbIE W
PaBHOCTOPOHHUE TPEYTOJIBHUKHU; CBOWCTBA U MPU3HAKH PABHOOEIPEHHOTO TPEYTOJIBHHKA.

[Ipu3naku paBeHCTBa TpeyrodbHUKOB. HepaBeHcTBO TpeyrosbHuka. CymMma yrioB
TpeyrojbHUKa. BHEIIHNE yIiibl TPEYTrOJIbHUKA. 3aBUCUMOCTD MEXy BEJIMYMHAM CTOPOH U YIJIOB
TPEyroJbHHUKA.

Teopema daneca. [Togobue TpeyronbHUKOB; K03 dunueHT nogodus. [Ipusznaku nogodus
TPEYTrOJIbHUKOB.

Teopema Ilugaropa. IlpuzHaku paBEeHCTBAa NPSMOYTOJIBHBIX TpPEyrodbHUKOB. CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOT0 yTIja MPSIMOYTOJIbHOTO TPEYroJibHUKA U yriioB ot 0° 1o
180° mpuBeneHue K OCTpoMmy yriiy. PelieHue npsiMOYrojbHBIX TpPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJAECTBO. DOpMyIbl, CBA3BIBAIOLIME CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJIHOTO M TOro K€ yryia. TeopeMa KOCHHYCOB U TE€OpEMa CHHYCOB; NPUMEpPHI UX
MIPUMEHEHUS JJI BBIYMCIICHHS 3JIEMEHTOB TPEYTOJIbHUKA.

3ameuyaTeabHble  TOYKM  TPEYTOJbHHUKA:  TOYKM  [IEPECEUEHUs  CEPEAMHHBIX
MEePIEHANKYIISIPOB, OMCCEKTpUC, MenuaH. Oxpyaicnocms Diliepa.

YeTbIpexyrojbHuk. [lapamienorpaMM, ero CBOHCTBA M NpHU3HAKU. [IpAMOYroJbHUK,
KBajapar, poMO, HX CBOHCTBA M TMpH3HAKU. Tpameuus, CpeaHsst JUHHUS Tpareuu;
paBHOOEPEHHAS TPATICIIHS.

MHoroyroiibHuku.  Bbinykisle  MHOroyrosbHMKM. CyMMa — yIyIoOB  BBIIIYKJIOTO
MHOI'OYI'OJIbHHKA. BricaHHbIE M OMMCaHHBIE MHOTOYTOJIBHUKH. [[paBuiIbHBIE MHOTOYTOJIBHUAKH.

Oxpy:xkHoctb u kpyr. llentp, pammyc, nuametp. Hyra, xopma. CexkTop, CErMeHT.
IlenTpanbHbIil, BONUCAHHBIA YTroOJ; BEJIWYMHA BIHWCAHHOTO yrIiia. B3auMHOE pacmnosioxkeHue
NpsMOW M OKPY)KHOCTH, 08yX oOKpydicHocmetl. KacaTenpbHass U ceKymas K OKPY>KHOCTH;
PaBEHCTBO KacaTeJbHBIX, IPOBEJEHHBIX M3 OAHOM TOUKH. Mempuueckue coomHoulenus 6
OKDYHCHOCIU. CBOUCMBA CEKYUWUX, KACAMETbHbIX, XOPO.

OKpYy>KHOCTb, BIHCAaHHasi B TPEYrOJAbHUK, M OKPYXKHOCTh, OINHUCAaHHAas OKOJO
TPEYroJbHUKA. Bnucanuvie u oOnucawHvle uYemuipexy20vHuky. BHHUCaHHBIE W ONMCAHHbIE
OKPY’KHOCTHU MMPaBUJIbBHOI'O MHOT'OYT'OJIbHHKA.

HN3mepenne reomeTrpuyecKMX BeJMYHMH. /[muHa orpeska. [[nuHa nomMaHOW, MEpUMETP
MHOTOYTOJIbHHUKA.
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Paccrostarie oT Touku A0 mpsMoi. PaccTosiHre MEXTy mapaiuieIbHBIME TpsiMbIMU. [{mHa
OKPY)KHOCTH, YUCJIO T; JJIMHA Ayrd. Bennuwmna yrma. ['pamycHas Mepa yria, COOTBETCTBUE
MEX Iy BEJIMUMHON yIJia U IJTMHOU JYTH OKPY>KHOCTH.

[TonsiTre o IOMAAM IIOCKUX GUryp. PaBHOCOCTaBICHHBIC M PAaBHOBEIMKHE (PUTYPHI.

[Tnomanp mpsiMoyroipHHKa. [lnommans mnapaiuiesnorpamMma, TPEyrojibHHKa W Tpamnelnuu
(ocHoBHBIE (hopmyItbl). PDOpMYIIBI, BEIPAXKAOIIUE TUIOMIAb TPEYTOJIBHHUKA: YepPE3 ABE CTOPOHBI U
YOI MEXAYy HUMH, yepe3 nepumemp u paouyc 6nUCAHHOU OKpydchocmu, gopmynra Iepona.
ITnowadwb yuemvipexy2onbHuKa.

[Tnomaap Kpyra ¥ MJoaas CEKTOpa.

CBsi3b MEXK Ty IIOMIAASIMH MTOA00HBIX PUTYD.

O6bem Tenma. Dopmynbl 00beMa MPSIMOYTOJBHOTO MapajjleNienuiena, KyoOa, Imapa,
[WIMHJpPA U KOHYCA.

BexTopbi

Bekrtop. /[Inuna (momyns) BekTopa. KoopauHatel BekTopa. PaBeHCTBO BEKTOpOB.
Onepauuu HajJ BEKTOpPAMH: YMHOXKEHHE HAa 4YMCIIO, CJIOXECHHE, DAa3JIOKEHHE, CKaJSIpHOE
MIPOU3BEICHHE. YTOJI MEXy BEKTOpaMHU.

I'eomeTpuyeckue npeodpa3oBaHus

Ipumepwvr osuxcenuii gueyp. Cummempus gueyp. Ocesas cummempus u napanriesbHbiil
nepenoc. Ilosopom u yenmpanvras cummempus. [lonsmue o comomemuu. I[lodobue gueyp.

IocTpoeHust ¢ NOMOLIBIO HMPKYJISA M JTHHEHKH

OcHogubie 3a0auu Ha nocmpoenue: OejleHue OmpesKa NONnoaaM, HNOCMpOeHUue
mpey20IbHUKa N0 mpem CMOPOHAM, NOCMpOeHUue NepneHOUKYIapa K NpsaMotl, Hocmpoenue
buccexmpucul, 0enleHue ompe3Ka Ha N PAGHLIX Yacmell.

IIpasunvhvie MHO20SPAHHUKU.

SJIEMEHTBI IOI'MKH, KOMBUHATOPHUKMU,
CTATUCTUKU U TEOPUU BEPOSITHOCTEM

Jloka3zateabcTBO. OmnpeseneHus, J0Ka3aTeslbCTBA, aKCHOMBI M TEOPEMBI; CJEJCTBHUS.
Heobxooumvle u O0ocmamounvie ycnosus. Kontpnpumep. Jloka3aTrenbCcTBO OT HMPOTHBHOTO.
[Ipsimast u oOpaTHast TEOPEMBI.

Ilonamue 06 akcuomamuke u aKCUOMAMUYECKOM HOcmpoenuu 2eomempuu. ILimoii
nocmynam D6Kauoa u e2o UCmopus.

MHo:kecTBa 1 KOMOMHATOPUKA. MHOdJICeCmeo. DemeHm MHOHCeCEd, NOOMHONCECTEO.
Obvedunenue u nepeceuerue MHoxcecms. /Juazpammol Jiinepa.
[Tpumeps! penieHrsi KOMOMHATOPHBIX 33/1a4: Iepe0op BAPHAHTOB, MPABUIIO YMHOKCHUSI.

Cratuctuyeckue JaHHble. [lpeicTaBneHue [aHHBIX B BUAE TaONWI, AMarpamm,
rpadukoB. CpeaHue pe3ysibTaToB U3MepeHuil. [IoHsATHE 0 CTaTUCTUYECKOM BBIBOJIE Ha OCHOBE
BBIOOPKH.

[TonsiTHE ¥ IPUMEPHI CITyYalHBIX COOBITHI.

BepositHocTh. YacToTa cOOBITHS, BEPOSITHOCTh. PABHOBO3MOXKHBIE COOBITUS U MOACUYET UX
BepOATHOCTHU. IIpeacraBieHne 0 reOMETpUIECKO BEPOATHOCTH.



Couepma}me Kypca MaTEMAaTUKH

Mamemamuka
5 kaacc

1. HartypaabHble yuciaa U mKajsl (15 9)

Hatypanbubiii  psa.  [ecsatuunas cuctema cuucieHus. ApudmMerudyeckue AeicTBus ¢
HaTypaJbHBIMU yuciaaMu. CBOMCTBA apu(METHIESCKUX TCHUCTBHI.

CreneHs ¢ HaTypaJIbHBIM I1OKA3aTENIEM.

YucnioBble BBIPAXKEHUS, 3HAUYCHUE YHCIOBOIO BbIpakeHHs. [lopsAaok AEHUCTBUH B YHMCIIOBBIX
BBIPQXKEHUAX, HCIOIb30BaHUE CKOOOK. PemeHne TEKCTOBBIX 3a7ad apUPpMETHUYECKUMHU
croco0amu.

I'eomeTprueckne GUTypsl: OTPE30K, MpsiMast, Jy4, MHOTOYTroJbHUK. M3MepeHnue u moctpoeHue
OTPE3KOB.

Koopaunathsiii 1yy.

2. CuoxeHHe M BBIYHTaHHE HATYPAJIBLHBIX Yuce (24 1)

CrnoxeHue U BBIYMTAHHUE HAaTypabHBIX YHCEI, CBOMCTBA ClOXKEHM. Pelenrne TeKCTOBBIX 3aay.
UucnoBoe Bblpa)keHUE. bykBEeHHOE BBIpaKEHUE U €T0 YMCIOBOE 3Ha4YeHHE. Pemenne JIMHEeHHbIX
YPaBHEHHUH.

3. YMHOXeHMe U iejleHHe HATYPAJIbHBIX Yuces (27 u)

YMHOXKEHHE U JIEJICHUE HATypaIbHBIX YHUCEN, CBOMCTBA YMHOXKeHHs1. CteneHb yucaa. KBagpar u
Ky0 uncna. Pemenue TeKCTOBBIX 3a7ad.

4. Iaomaau u o6bembl (12 1)

Boruncnenus no ¢opmynam. [psmoyronbauk. [lnomanes mnpsmoyroiabHuka. EaunHuiel
Ionaaei.

5. OObIKHOBeHHBbIE ApodH (23 u)

OxpyxkHOCTh W Kpyr. OObIKHOBeHHas JapoOb. OcHOBHBIE 3amaund Ha Apobu. CpaBHEHHE
OOBIKHOBEHHBIX JIpoOeii. CiiokeHne U BblunTaHUE ApoOeil ¢ OAMHAKOBBIMU 3HAMEHATEIISIMHU.

6. Jdecaruunbie qpoou. CioxeHre H BBIYMUTAHHE IeCATHYHBIX Apodeit (13 1)
Hecaruunas npoOb. CpaBHEHHE, OKpYIJIEHHE, CIOKEHHE M BBIYMTAHHE JECATHYHBIX IpOOEii.
Pemenne TeKCTOBBIX 3a7ad4.

7. YMHOMXeHHUeE M [ieJIeHre 1eCATHYHBIX Apodeit (26 1)

YMHOXEHHE U JIeNCHUEe JIeCATHUHBIX Apobeii. CpemHee apuMeTHIECKOE HECKOJIBKUX HYHCEIL.
Pemenne TekcTOBBIX 3a/1a4.

8. UHcTpyMeHTHI 1JIsl BBIYHCJIEHU 1 u3MepeHuii (15 1)

HauanpHble cBeeHUs O BBIYMCIEHUAX Ha Kaibkyjstope. IIpouentsl. OCHOBHBIE 3a/ayd Ha
nporeHTbl. Ilpumepbr Tabnaum w muarpamm. Yron. Bemwumna (rpagycHas Mepa) yria.
Ueprexublii TpeyroybHUK. MI3mepenue yrioB. [loctpoeHue yriia 3alaHHON BEJTMYUHBI.

9. IloBTopenue. Pemenue 3axau (15 u)

6 KJacce

1. Jdemumoctb unce (20 )
Jenutenu u kpaTHbie yuciaa. CBOMCTBA U MPU3HAKHU JACTUMOCTH. J[eJIleHne ¢ OCTaTKOM.
OO6mmii nenuTenb u odmee kpatHoe. [IpusHaku neaumocTw Ha 2, 3, 5, 9,10.
[IpocTelie u cocTaBHbIe uKcia. Pa3noxeHne HaTypaabHOIO YUCIIA HA MPOCTHIE MHOKUTEIH.

2. CnoxkeHue U BbIYUTAHUE APo0eii ¢ pa3HbIMHU 3HAMeHATEasAMH (22 1)
OcHoBHOe cBorcTBO apobu. Cokpamenue apooOeit. IlpuBenenue npobeii k  oOmemy
3HameHartento. [loHaTue o HauMeHbIeM 00IeM 3HaMeHaTesIe HECKOIbKUX Apobei. CpaBHEHUE
npobeii. CriokeHre U BEIYUTaHKE Ipo0eii. Pemenne TeKCTOBBIX 3a7ad.

3. YMHOkeHUE U JiejleHre 00bIKHOBEHHBIX Apodeii (32 yacoB)
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YMHOKEHHE U JIeTieHue 0OBIKHOBEHHBIX Jpo0eii. OCHOBHBIE 3a]]a4u Ha IPOOH.

4. OtHomenusi u mponopuuu (20 1)

IIponopuusa. OcHoBHOe cBOMcTBO mponopuuu. Pemenue 3azady ¢ MOMOLIBIO IIPONOPLUU.
[lonsatust mpsMoii M OOpaTHOH NPOMOPIHMOHAIBHOCTH BEJIMYMH. 3aJadyd Ha MPOMOPLHUU.
Macmira6. @opMyibl JUIMHBI OKPY>KHOCTHU U mutomaau kpyra. [lap.

5. HoaoxuTeabHbIe U OTPULIATEIbHBbIE Ynca (16 u)

[TonoxurenpHble W OTpUIATENbHBIE yuciaa. [IpoTuBomonokHbIe ynciaa. Moaynb 4uciia U €ero
reomerpuueckuii cmbicia. CpaBHenue uwucen. lLlenpie uwncma. M3o00pakeHue uucen Ha
KOOpJIMHATHOM nipsiMoii. KoopaimHaThl TOUKH.

6. CuokeHue M BHIMUTAHUE MOJOKUTEJIbHBIX M OTPHLATEJIbHBIX YK ces (13 u)
CrnoxeHHe U BBIYMTaHUE MOJI0KUTEIIBHBIX U OTPULIATENbHBIX YUCEIL.

7. YMHOMXkeHHUE U JieJIeHHe MOJ0KUTEJIbHbIX U OTPULATEJIbHBIX ynceJ (12 u)
YMHOXEHHE U JCJICHUE MOJOKUTEIBHBIX U OTpULATENbHBIX yucen. [loHsaTre o pauroHaIbHOM
yucne. JlecatmuHoe  mpuOMIKEeHHE  OOBIKHOBEHHOH  apoOu. I[IpuMeHeHume  3aKOHOB
apu(pMEeTHYECKUX ASHCTBUHN IJIs palliOHATU3AI[UU BBIYMCICHUH.

8. Pemenwuii ypaBHenmii (15 u)

[IpocTeiime mnpeoOpa3oBaHMUs BBIPAKCHUN: pPACKPBITHE CKOOOK, TPHUBEACHHE MMOJO00HBIX
CJlaraeMsiXx.
Pemenne nuHeinbix ypaBHeHUM. [I[puMepsl pellieHrs] TEKCTOBBIX 3aJlad ¢ MOMOIIBIO JIMHEUHBIX
YPaBHEHHUH.

9. Koopaunatbl Ha IJIOCKOCTH (14 )

[locTpoeHne nepneHAMKYsApa K MPSAMOM M MapajuIeNbHBIX MPSAMBIX C IMOMOIIBIO YEPTEKHOTO
TpeyrojibHuKka u nuHeiiku. [IpsmMoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH, abcumcca U
opauHaTa Touku. [Ipumeps! rpaduKoB, AUarpaMm.

10. IToBTOpenne. Pemenne 3axau (11 1)

Anzeopa

7 KJace

1. Bpipaxenus. ToxxaecTBa ypaBHeHus (26 u)
YucnoBble BblpakeHUs ¢ nepeMeHHbIMU. llpocreiimme mnpeoOpa3oBaHMsl BBIPAKEHHM.
YpaBHeHHE, KOpPEHb YypaBHEHUsA. JIMHEHHOE ypaBHEHUE C OJHOM IlepeMeHHOW. Pemenue
TEKCTOBBIX 3a/1a4 METOJOM COCTaBJIEHUSI ypaBHEHUH. CTaTUCTUUECKHUE XapaKTEPUCTHKHU.

2. ®yukuuu. (18 u)
@OyHkus, obnacTe omnpeaeneHus (yHKUMU. Bpruncienue 3HaueHuil QyHKmmu mno gopmyie.
I'paduk Qynkuuu. IIpsimas mpomopruoHadbHOCTh W ee Tpaduk. JIunenHass QyHKIMS U ee
rpadux.

3. CreneHb ¢ HATYPAJbHBIM MOKa3aTeseM. (18 1)
CreneHb ¢ HATYpaJIbHBIM MMOKa3aTeleM U ee cBoicTBa. OnHowieH. DYHKIMK Y = X°H Y = X°U UX
rpaduKw.

4. Mmuorouyensnl (23 )
MHorousnen. CnoxxeHue, BBIMUTaHUE U YMHOKEHHE MHOTO4JIEHOB. Pa3noxkeHne MHOrOWIEHOB Ha
MHOKHTEIIH.

5. ®opmMyJibl COKPALLIEHHOT0 YMHOKeHusI (23 1)
®opmyiisl (a + b)? = a+ 2ab + b?, (a £ b)? = a3 + 3a’b + 3ab? £ b3, (a £ b) (a’+ ab + b?) = a® £ b3,
[Ipumenenune GpopMys COKpAIIEHHOTO YMHOKEHHSI B TPeoOpa30BaHUAX BbIPAKECHUH.

6. Cucrembl TuHeHHBIX ypaBHeHHii(17 1)
Cucrema ypaBHeHUH. PenieHne cucTeMsl AByX JIMHEWHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMH U
€ro reoMeTpuuecKasi UHTEpIpeTanus. PeleHrne TEKCTOBBIX 3a/1a4 METOAOM COCTABJIEHUS CUCTEM
YpaBHECHUM.

7. IloBtopenmne (11 u)

11



8 kaacc

1. PanuonajbHble apodu (26 u)
Panmonanpras n1po6s. OCHOBHOE CBOMCTBO ApoOH, COKpaleHue ApoOei.
ToxnecTBeHHbIE TPeoOpa30BaHus pallMOHANbHBIX BhIpakeHUN. OyHkius y = k/x.

2. KBagpatHble KopHHU (24 U)
[MonsitTue 00 wuppanuoHANBHBIX uyuciax. OOmwe CBeAeHHUs O JCHCTBUTENBHBIX YHCIIAX.
KBanpatuslit kopesb. [loHsiTHe 0 HaXO0XI€HUH NMPUOIMKEHHOIO 3HAYCHHS KBAJPAaTHOTO KOPHSI.
CpoiicTBa KBaJpaTHBIX KopHeW. IIpeoOpa3oBaHue BBIpOKECHUM, COACpXKAIMX KBaJApaTHBIC

xopii. PymKims y = x , €€ CBOMCTBA U rpadUK.

3. KsaapatHble ypaBHeHus (24 u)
KBanpaTtHoe ypaBHeHue. @opMysia KOpHEH KBaJIpaTHOIO ypaBHEHMs. PelieHue panvoHaIbHbIX
ypaBHEHMH. PemieHue 3anad, NpUBOAALMX K KBAJpaTHBIM YPaBHEHUSM M NIPOCTEHIINM
palOHAIbHBIM YPaBHEHHSIM.

4. HepaBenctBa (20 )
UucnoBele HEpaBeHCTBA M MX CBOMCTBAa. llowieHHOE COXEHHWE W YMHOXEHHE YHCIOBBIX
HepaBeHCTB. IlorpemHocTs M TOYHOCTH NpuUONMKEHMs. JIMHEHHBIE HEpaBEHCTBA C OJHOMU
MEPEMEHHON U UX CHUCTEMBI.
5. CtatucTnueckue uccjaeposanus(13 u)
CreneHb ¢ 11eNbIM MOKa3aTesaeM U ee cBoiicTBa. CtaHaapTHbIN BUJ yKcia. HayanbHble cBeieHUs
00 opraHu3anuyu CTaTUCTUYECKUX UCCIIEeIOBaHUI.

6. [ToBTOpenue(12 u)

9 kJaacce

1. CaoiicTtBa pynkumuii. KBagpatnunas ¢pynkuus (29 u)
@Oynxnus. CpoiicTBa pyHkuuii. KBagpatHeiii TpexwieH. Pa3noskeHre KBapaTHOTO TpEXUWIeHa Ha
MHOXUTeTH. DyHKIUA Yy = ax? + bx + ¢, e€ cBoiicTBa u rpaduk. HepaBeHCTBa BTOPOIA CTENIEHH C
OJIHOM ITepeMEHHON. MeTo MHTEPBAJIOB.

2. YpaBHeHHSI H HEPABEHCTBA C 0HOI nepemMeHnHoM (20 u)
Lensle ypaBHeHHs. YpaBHEHHE C IBYMsI MEpPEeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHUI
BTOpOM cTeleHu. Pelenne 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHM BTOPOI CTEIICHU.

3. YpaBHeHMs M HEPaBEHCTBA C ABYMs NlepeMeHHbIMH (24 )
VYpaBHEHUS U HEPaBEHCTBA C JIByMs IEpeMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUI BTOPOi
cTenieHU. PemeHue 3ajad ¢ MOMOLIbIO CHCTEM ypaBHEHMH BTOpo# creneHH. HepaBeHcTBa ¢
JBYMs IEPEMEHHBIMU U UX CUCTEMBI.

4. Tlporpeccuu (17 u)
Apudmernueckass 1 reomeTpudeckas nporpeccur. @opMysbl n-ro 4wieHa U CyMMbI NIEPBBIX N
YJIEHOB IIporpeccuu. beckoHeuHo yObIBaroIas reoMeTpuyecKkas mporpeccusi.

5. DieMeHTbI KOMOMHATOPHUKH M TeOpuHU BeposiTHOcTel (17 u)
KombOunatopuoe  mpaBwiio  ymHOXeHus.  llepectaHOBKHM,  pa3MelIeHHs,  COYETaHHS.
OtHOcHTeNbHAs YacTOTA U BEPOSTHOCTh CIIy4YalHOT'O COOBITHSL.

6. IloBTOopenue (29 u)

T'eomempusn
7 kaacce

1. HavaabHble reomerpuyeckue csegenus (10 u)

[Ipocteitie reomerpudeckue QUTyphl: mpsMasi, TOYKa, OTPe30K, iay4, yroua. [lonsrue
paBeHcTBa reomeTpuueckux ¢puryp. CpaBHEeHHE OTPE3KOB U YIJIOB. V3MepeHue oTpe3KoB, AMHA
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oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIE UM BEPTUKAJIbHBIE YTIJIbl, HX
cBoiicTBa. [leprnieHAUKYIISIpHBIE TPAMBIE.

2. Tpeyroabaukm (17 u)
TpeyronbHuk. lIpusHaku paBeHCTBA TPEyroibHUKOB. IlepneHnukyissp k npsMon. Menuassl,
OHMCCEKTPHUCHI U BBICOTHI TPEYTroJibHUKA. PaBHOOE ApEHHBIN TPEYTOJBHUK U €ro CBOMCTBA. 3a/1auu
Ha [IOCTPOCHME C TIOMOIIBIO IUPKYJIS U TUHEUKH.

3. IMapamuieabHbie npsimMble (13 1)
[IpusHaku mapajIeapbHOCTH NOPAMBIX. AKcHMOMa mapaiedbHbIX HOpsaMbiX. CBoiicTBa
HapajuleabHbIX IPSIMBIX.

4. CooTHoOmIeHHS MeKAY CTOPOHAMH U yIJIaMH TpeyroabHuka (18 u)
Cymma yrinoB TpeyroibHuka. COOTHOIIEHHE MEXKAYy CTOPOHAaMHU U yIJaMu TpEeyroJbHUKA.
HepasenctBo TtpeyrosnbHuKa. IIpsSMOyronbHbIE TpPEyroJbHUKHM, MX CBOWCTBA M IPHU3HAKH
paBeHcTBa. PaccTosiHue OoT TOukM 10 npsiMoi. PaccTosiHue Mexay napajulelIbHBIMU IPSIMBIMH.
[TocTpoeHue TpeyrojipHUKa IO TPEM JIEMEHTAM.

5. IloBtopenne. Pemenne 3agau (10 u)

8 kaacce

1. YerbipexyroabHuku (14 4)
MHOTOYTONBHUK, BBIMYKJIBIA MHOTOYTOJIBHHMK, YEThIPeXyroidbHUK. [lapamnenorpamm, ero
cBoHMcTBa M mpu3Haku. Tpanenus. [IpsmoyroasHuk, poMO, KBaapart, ux cBoiicTBa. OceBas u
LIEHTpaJbHasl CHMMETPUHU.

2. ILnomaap (14 )
[lonsTne mmomaau MHOroyrojibHuKa. [lnomaan mnpsMOyrojbHUKA, Mapajienorpamma,
TpeyrojbHuKa, Tpanenuu. Teopema [Tudaropa.

3. IlopoOuble TpeyroabHukm (19 1)
[TonoGubie TpeyronpHuku. Ilpu3Haku mMOAO0MS TPEyronbHUKOB. [IpumeHeHue mogo0us K
JI0Ka3aTeNbCTBY TeOpeM M pemieHuto 3afady. CHHYC, KOCMHYC M TaHT€HC OCTpOro yria
MPSIMOYTOJILHOTO TPEYTrOJIbHUKA.

4. OxpyxHocTth (17 9)
B3aumHoe pacnonoxeHue npsMoit u okpyxHoctu. KacatenbHas K OKpY>KHOCTH, €€ CBOWCTBO U
npu3Hak. LleHTpanpHble M BOMCaHHBIE YIUbl. YeThlpe 3aMeyaTelbHbIE TOUYKU TPEYTOJIbHHKA.
Brnucannas u onucaHHasi OKpY>XKHOCTH.

5. IloBTopenme. Pemenne 3agau (4 u)

9 kaacc

1. BekTtopsnl. MeToa koopauHat (18 1)
Ilonstue BexTopa. PaBeHCTBO BekTOpoB. CII0O)KEHME M BBIYMTAHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4HUCJ0. Pa3noxkeHue BEKTOpa MO JIBYM HEKOJUTMHEApHBIM BekTopaM. KoopauHaTtbl
BekTopa. llpocreiimme 3amaun B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTH M IPSIMOML.
[IpuMeHeHne BEKTOPOB U KOOPAUHAT MPU PEIICHUU 3a]1a4.

2. CooTHomIeHHsI MeKIy CTOPOHAMHM M YyIjaMH TpeyrojbHuka. CraasipHoe

npousseeHne BeKToposB (11 u)

CuHyc, KOCUHYC M TaHI€HC yria. Teopembl CHHYCOB U KOCHMHYCOB. PellleHne TpeyrojibHUKOB.
CkansipHoe Mpou3BeCHUE BEKTOPOB U €r0 MPUMEHEHUE B TEOMETPUYECKUX 3aa4ax.

3. JlnuHAa OKPYKHOCTH M IJIOIIAAb Kpyra (12 u)
[IpaBunbHBIE MHOTOYTOJIBHUKHU. OKPY>KHOCTH, ONIMCAaHHAsA OKOJIO MPAaBUJIBHOIO MHOTOYTOJIBHHUKA
U BOucaHHas B Hero. llocTpoeHue NpaBUIBHBIX MHOTOYT'OJIBHMKOB. JlJIMHA OKpPY>KHOCTH.
[Tmomaas kpyra.

4. JBuxkeHus (8 1)
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OtoOpaxenue miockoctd Ha cebs. [lonstue nBwxkenus. OceBast U LEHTpaJbHASI CUMMETPHH.
[TapannensHsiil nepenoc. [loBopot. HanmoxeHnus u 1BUKEHUS.

5. HavaabHble cBeJeHHMS U3 cTepeoMeTpHH (8 1)
[Ipenmer ctepeomerpun. ['eomerpuyeckue Tela UM MOBEPXHOCTH. MHOTOrpaHHHKH: TpU3Ma,
napajulesienure ], mupaMuia, GopMybl ISl BEIYUCICHUS WX 00BbEeMOB. Teja W MOBEPXHOCTH
BpallleHUs: HUINHJP, KOHYC, cepa, map, GopMyasl A BBIYUCICHHUS HX 00BEMOB.

6. OO0 akcumomax reomeTpuu (2 4)
becena 06 akcoMax reoMeTpuH.

7. IloBtopenme. Pemenne 3agau (9 u)
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3. Tematnueckoe nnaHnpoBaHue.

5 knacc. Mamemamuka. 5 uacoe 6 neoenro, écezo 170 uacos. Konmponvnvix pavom 15.

Ne Coaepxanue Koa-Bo XapaKkTepuCTHKA OCHOBHbBIX BU/I0B
n/n MaTepHaJa 4acoB HeATeJILHOCTH YUeHHKA
(Ha ypoBHe Yy4eOHBIX JelCTBHI)
I'JTABA 1. HATYPAJIBHBIE UHUCJIA.
§ 1. HatypaabHble ynciaa u 15 B xone u3ydyeHus TeMbl 00y4aromuecst JOKHBI:
HIKAJIbI 3HaTh;
1 | OGo3HavyeHre HATYPATBHBIX 3 - KJIACCHI ¥ Pa3psi/ibl HATYpaIbHBIX YUCEIL.
quced. YMerTs:
2 | OTpe3ok, IIuHA OTpe3Ka. 3 - YATATh U 3aIMCHIBATH MHOTO3HAYHEIE YHCIIa;
TpeyroiabHuUK. - II0Jb30BATHCS OCHOBHBIMM €AMHHMLIAMH [UIMHBI, Macchbl,
3 | IlnockocTh, mpsimas, JIyd. 2 BPEMEHU;
4 | Ilkansl 1 KOOPAUHATHL. 3 - BBIpakaTh OoJiee KpyIHbIE IMHULBL Yepe3 Oosee MeJKue;
5 | Menblue niau OosbIie. 3 - un300pakarb 4YHCla TOYKAMH HAa KOODAWHATHOM JIyde,
Koumponwvnaa paboma Nel 1 OTIpeIeNIATh KOOPAMHATHI TOUKHU Ha JIyYe;
YMeTh NpUMEHSTh W3YUCHHBIH MaTepuan MpH BBIOTHEHUH
MUCbMEHHON PadOThI.
§ 2. CioxxeHne U BbIYUTAHHUE 24 B xone n3yueHns TeMbl 00yJarOIIAecs TOJKHBI:
HATYPAJIbHBIX YHCeJ 3HaTh;
6 | CnoxeHHe HaTypaJbHBIX YHCEI 5 - KOMIIOHEHTHI JJCHCTBUH CII0KEHUSI U BBIYUTAHUS;
U €ro CBOWCTBA. - CBOMCTBA CIIOKEHHUS U BEIYUTAHUS;
7 | Beruntanue. 4 - TpaBWIAa HAXOXAEHUS HEM3BECTHBIX KOMIIOHEHTOB MpHU
Koumponvnas padooma Ne2 1 pelIeHNH ypaBHEHU.
8 | UucnoBble u OyKBEHHbBIE 3 YMeTs;
BBIPAKEHHUSL. - BBITIOJIHATH YCTHO CJI0KEHUE U BBIYUTAHUE JIBY3HAUHBIX YHCET;
9 | BykBeHHas 3amich CBOUCTB 3 - CKJIQJIBIBATh M BEIYUTATH MHOTO3HAYHBIC YHCIIA;
CJIO’KEHUS ¥ BBIYUTAHMUSL. - pemarh YpaBHEHHS HA OCHOBE 3aBUCHMOCTH MEXIY
10 | YpaBHeHue. 4 KOMIIOHEHTAMH CJIOJKEHHUS U BEIUUTAHHUA,
Konmponwvhasa paboma Ne3 1 - COCTaBIISITh OyKBEHHBIE BRIPA)XKEHUS 10 YCIOBHIO 33/1a4H;
- pemarb HECIOXXHBIE pAacyYeTHBIE 3aJa4d MPAKTUYECKOTO
coJiepKaHusl.
YMeTh NpUMEHSTh HU3YUSHHBIH MaTepuan MpH BBIIOTHEHHH
MUCbMEHHBIX PaloT.
§ 3. YMHOXKeHHeE U JAesleHue 27 B xone u3ydyeHus TeMbl 00y4aromuecst JOKHBI:
HATYpaJbHbIX 3HaTh:
yuceJ - KOMIIOHEHTHI JIeUCTBUI YMHOXKEHUS U JICJICHUS;
11 | YMHOXeHUE HaTypalbHbIX 5 - CBOMCTBa YMHOXEHUS;
YHCeJ U €ro CBOMCTBA - IpaBHJIa HAXOXICHHS HEN3BECTHBIX IPH PELLICHUN YPABHEHHIA;
12 | Henenue 7 - IOPSAIOK AeHCTBUA.
13 | JleneHue ¢ ocTaTkoM 3 Ymers:
Koumponvnas pavoma Ne 4 1 - IPUMEHSATH MPOCTEHIINE CBOMCTBA AEHCTBUIN HAJl YUCIAMH IIPU
14 | Yopouienue BEIpaKeHUN 5 BBIYUCIICHUSX;
15 | Topsaok BBITTOTHEHUS 3 - HAXOJMTh KBAJpaT M Ky0 UucIia;
JeicTBUI - pelaTh ypaBHEHHS Ha OCHOBE 3aBUCMOCTH MEXKILY
16 | Crenens uncna. Kpampat u ky0 2 KOMITOHCHTAMH CJIOKEHUS Y BEIYUTAHUS;
qucia - co0MIOMaTh MOPSIOK JCHCTBHI;
Konumponwvnas paboma Ne 5 1 - pelaTh HECTIOKHbIE paCUETHBIE 3aJaUH IPAKTUYECKOTO
coJiepKaHusl.
YMeTh NpUMEHSTh HU3YUCHHBIH MaTepuan MpH BBIIOTHEHUH
NUCHbMEHHOH PaloThI
$ 4. Ilnowaan u 06 bEMBI 12 B xone u3ydyeHus TeMbl 00y4aromuecst JOKHBI:
17 | ®opmyib 2 3HaTh:

15




18 | IInomans. opmyna nomanu 2 - OpMyIIBI [JIs1 BEIYUCIICHUS TIEpUMETPA U TLTOMIAIU KBaJpaTa u
MPSIMOYTOJIEHUKA MPSIMOYTOJILHUKA;

19 | Enunauisr m3mepeHust 3 - popmyny o0beMa Ky0a v apasuie/IeIuIea;
momanei - €JIMHUIIBI U3MEPEHUS 00HEMOB.

20 | IIpssMOyTOMBHBIH 1 YMers:

21 | mapamrenenumnes 3 - IMOJIL30BATHCS OCHOBHBIMH €UHALIAMH IIIOIIAAH U 00BEMA;
006BEMBI. OOBEM - BBIpaXkaTh 0oJiee KPYyTHbBIE ¢IMHUIIBI Yepe3 0ojiee MEKue;
MPSIMOYTOIEHOTO - peraTh HeCJIOXKHbIe pacueTHBIE 3a]Ja91 PAKTUIECKOTO
napaJuieNenueia 1 COZIepIKaHUs.

Koumponwvnas paboma Ne 6 YMeTh NpUMEHATh U3YUYEHHBIN MaTepuai Py BbIITOJHEHUN
MUCbMEHHON PabOoThI U Ha MPAKTHKE.
I''TABA 11. IPOBHBIE UNCJIA
§ 5. OObIKHOBEHHbBIE TPOOH 23 B xozme n3yueHus: TeMbl 00y4aromuecs JOJDKHBI:
3HaTh:

22 | OKpyXHOCTb U KpYyT 2 - IOHSITHE J10JIH, APOOH;

23 | Jomu. OOBIKHOBEHHBIEC IPOOH 4 - IPaBUJIbHBIC W HETIPABUIIbLHBIC JPOOH, CMEIIIAHHBIC YMCIIA;

24 | CpaBHeHnue npobeit 3 - CBSI3b JICNICHUS C JPOOBIO.

25 | IlpaBunbHBIE U HEMIPABHIBLHBIE 2 YMerTs:

Ipobu - CpaBHUBATh, CKJIAJBIBATH U BEIYUTATH IPOOH C OTMHAKOBBIMHU
Konmponwvnaa paboma Ne 7 1 3HaMEHaTeIsMU;

26 | CnoxeHne U BEIYUTAHHE 3 - TIEPEeBOINTH CMEMIAHHOE YMCIIO B HETPABUIBHYIO APO0B;
Jpobeli ¢ 0IMHAKOBBIMU - BBIJCIISATH LEIYI0 YaCTh U3 HETPABHIILHON ApOOH;

27 | 3HAaMEHATENsIMU 2 - 3aMTUCHIBATH JICNICHHE B BUJIC IPOOH U 0OpaTHO.

28 | Henenue u npodu 2 - pelaTh HEeCIOXKHBIE PACUETHEIC 3aJaUH MPAKTUUECKOTO

29 | CmemraHHble yncia 3 coJlepyKaHus.

CrnoxxeHue U BBIYUTaHUE YMeTh NPUMEHSATH U3yUEHHBIN MaTepral IPU BHITIOJHEHUN
CMEIIAaHHBIX YNCEN 1 MACHMEHHON PaboTHI

Koumponvnan paooma Ne 8

§ 6. lecaTuunpie ApodH. 13 B xozme n3yueHust TeMbl 00y4aromuecs JOJDKHBI:
CJi0:xeHue U BbIYUTAHUE 3HaTh:

AecSITHYHBIX Apolei - IECATUYHYIO 3aMUCh IPOOHBIX YHCEIT;

30 | JecsaTuunas 3anuck ApoOHBIX 2 - IpaBUJIa CIIOXKCHUS U BEIYUTAHUS JECATHYHBIX POOCH.
yucen Ymers:

31 | CpaBHeHUE AECITUYHBIX 3 - YUTATh U 3aMUCHIBATH JCCITHYUHBIE IPOOH;
npoOeit - 3aIMCHIBATh JCCATUYHYIO APOOb B BHJIE OOBIKHOBEHHOW U B

32 | CnoxeHne U BEIYUTAHHE 5 MPOCTEHIINX CITydasiX OOBIKHOBEHHYIO B IECATHYHOM;

33 | gecATHYIHBIX ApoOeit 2 - CpaBHUBATh, CKJIQIBIBATH U BEIYUTATH OOBIKHOBEHHBIE APOOH;
[pubnxEHHBIE 3HAYCHHS - OKpPYTJIATH YUCIIA;
yucen. OKpyTriieHUe YuCe 1 - pemaTh HeCJIOXKHbIE pacueTHBIE 3a]]a9l IPAKTUIECKOTO
Konmponwvnasa paboma Ne 9 CoepKaHUSL.

YMeTh NPUMEHATh U3YUYCHHBIH TEOPETUYECKUN MaTepral pu
BBITNIOJTHCHUH TUCbMEHHOW pabOThI
§ 7. YMHOXKeHHE U ejleHue 26 B xone u3ydeHus TeMbl 00y4aromuecst JOKHBI:
AeCATHYHBIX 3HaTh:
apooei - IpaBWJIa YMHOXXEHHS U JACTCHHS IECITHIHBIX IPOOeii;
34 | YMHOXEHHE NEeCATUUHBIX 3 - IOHATHUE CPEITHETO apu(PMETHIECKOTO.
Ipobeli Ha HaTypaJbHBIE YHCIa YMeTh:

35 | Jenenue necsaTuuHBIX ApoOei 5 - YMHOXAaTh H JIEIHTh JAECATUIHBIE TPOOH;

Ha HaTypaJlbHbIC YKcia - HaXOJWTh CPEJHEE apUPMETHISCKOE HECKOIBKUX YHCEIT;
Koumponwvnaa paooma Ne 10 1 - pemaTh HECIOXXHBIE pacuyeTHblE 3aJaud TMPaKTUYECKOTO

36 | YMHOXeHHE NECATUYHBIX 5 COAEpKAHUA.
npoOeit YMeTh NPUMEHATh U3YUYEHHBIM TEOPETHYECKHM MaTepuan Ipu

37 | Hdenenne Ha NECATUYHYIO TPOOH 7 BBHITIOJTHCHUY TUCHbMEHHOU PabOTHI

38 | Cpenuee apuhMeTHIECKOE 4
Konmponvnas paboma Ne 11 1
§ 8. UncTpymeHnThI 10151 17 B xozme n3yueHust TeMbl 00y4aromuecs JOJDKHBI:
BBIYHMCJICHU A U U3MePeHn i 3HaTh:
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39 | MukpoKanbKyasTop 2 - UHCTPYMEHTHI 17151 BEIYUCICHUN U U3MEPEHUI;
40 | IlpoueHThI 5 - OIIpeJIeJIEHHE MPOLICHTA.
Koumponvnaa paboma Ne 12 1 YMeTs:
41 | VYrou. [Ipamoit u pa3BEpHYTHIN 3 - BBINOJHATH BEIYUCIICHUS HA KAJIBKYJISITOPE;
yroJi. YepTEXHBIN TPEYTONbHUK - U3MEPATH U CTPOUTH YIJIbI;
42 | U3mepeHue yTioB. 3 - CTPOUTH KPYTOBBIE TUAarpaMMBbI;
Tpancnoprup - 3alMChIBaTh MPOLEHTHl B BHIE JApoOW U Opodu B BUAE
43 | KpyroBsie guarpammsl 2 MPOIEHTOB;
Koumponwvnaa paboma No 13 1 - pelaTth NpocTelInne 3a1a4i Ha POLEHTHI;
- pemath HECIOXKHBIE pAacyYeTHBIE 3aJa4d MPAKTUYECKOTO
COJIepIKaHus.
44 | IloBTOpeHme 13 3akperieHne 3HaHWM, YMEHMH M HABBIKOB, IOJTYYEHHBIX Ha
Hrorosoe noBTOpeHuUE Kypca 12 ypOKax II0 JaHHBIM TeMaM
MaTeMaTHKH 5 Ki1acca
Koumponvnas paboma Ne 14 1
Hmozosas konmpoavhas
paboma
6 knacc. Mamemamuxka. 5 uacoe 6 neoenio, écezo 170 uacoe. Konmponwvnvix paoom 15.
Ne Coxnepxanue Koa-Bo XapaKkTepuCTHKA OCHOBHBIX BU/I0B
n/n MaTepuasa 4acoB JAesITeJTbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX IelCTBHI)
I''IABA I. OBBIKHOBEHHBIE 1IPOBA
IloBTOpeHMeE 6 B xone u3y4yeHus TeMbl 00y4daromuecs JOIKHBI:
1 § 1. lemuMocCTDb YmceT 20 3HaTh
2 | denutenu u KpaTHbIE 3 - ompezAeseHUe KPaTHOTO U JEIUTENsI HaTypaJbHOTO YUCIIa
IIpuznaku neammoctu Ha 10, Ha 3 - IpU3HAKU JASTMMOCTY Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
3 |Suna?2 - OIpeielIeHNe MPOCTHIX U COCTABHBIX YHCEIl
Ilpu3naku nenumocTy Ha 9 U Ha 2 - ompeJiesieHue HauOOIbIIEro OOMIETO JIENUTENs], HAUMEHBIIETO
4 |3 001I1ero KPaTHOTO U B3AaMMHO MPOCTHIX YUCET
5 | IlpocThie ¥ cocTaBHBIE YUCIIA 2 YMeTh
Paznoxenue Ha mpocThie 2 - HaXOJIUTh JICJINTENN U KPaTHbIE HATYPAJIbHBIX YHCEI
6 | MHOXUTEIH - y3HaBaTh I10 3alIMCH HATYPAJIbHOI'O YUCIIa IEIUThCS U OHO Oe3
Haubosnpimnii 0Omui AEIUTEN. 2 ocratkaHa 2,Ha 3,Ha 5,Ha 9, Ha 10
7 | B3aumHo mpoctele yncna 2 - pacKiIagbIBaTh YHMCIA Ha IPOCThIE MHOXHUTEIN
Haunmensiee obmiee kparHoe 3 - HaxOOWTh HauOONBIIMK OOWMH [denuTeNs W HauMeHbIIee
Koumponvnas paboma Ne 1 1 o0lee KpaTHOE IBYX U OoJiee unced.
§ 2. Ciio:xeHMe M BBIYUTAHHME 22 B xone u3ydyeHus TeMbl 00y4aromuecst JOKHBI:
Apodeii ¢ pazHbIMHU 3HaTh
3HaMeHAaTeJIMH - OCHOBHOE CBOWCTBO JIpoOH
8 | OcHOBHOE CBOMCTBO IpOOH 3 - OTIpeIeIICHUE HeCOKPAaTUMOI TpoOH 1 COKpaIeHHeM apooeit
9 | Cokpamenue apobdeit 3 - aJITOPUTM IpuBeAeHuUs apoleil Kk 00IeMy 3HaMEHATEI0
10 | IIpuBenenue apodeii k oOIIEMyY 3 - TpaBWJa CpaBHEHHUS, CIIOKEHUS, BBIYMTAHUS JApoOed C
3HaMEHATEII0 Pa3HBIMU 3HAMEHATEISIMHU, CJIOKEHHS W BBIUUTAHUS CMEIIAHHBIX
11 | CpaBHeHuUe, CIOKEHUE U 4 qucen
BBIYMTaHUE Ipo0eii ¢ pasHbIMU YmeTh
3HaMEeHATeJSIMU - COKpamiars Apoou
Koumponvnas paboma Ne 2 1 - HaxXOJUTh JIOMOJIHUTEIHHBIN MHOXXHTEIh K IpOOH, MPUBOAUTH
12 | Crnoxenue 1 BEIYUTAHUE 6 JIpoOH K 00IIeMy 3HAMEHATEITIO
CMEILAHHbIX YHCEel - CpaBHMBATbh, CKJaJblBaTh, BBIYUTATH JpoOUM C Pa3HBIMU
Koumponvnaa paboma Ne 3 1 3HAMEHATEISIMU

- CKJIaAbIBATh W BBIYUTATH CMCIIAHHBIC YHCJId
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§3. YMHOKeHHe U 1eJIeHne 32 B xoze n3yueHus: TeMbl 00y4aromuecs J0JDKHBI:
00BbIKHOBEHHBIX Apo0eil 3HaTh
- MpaBHUJIa YMHOXKEHHS Ha HATypallbHOE YHCII0, IBYX APOOei
13 | YMmHOxeHue apodeit 4 - CBOMCTBA YMHOXXEHUS ApoOeit
HToroBelil ypok 1o Marepuaity 1 - IpaBHJIa HAXOXKIECHHS IPOOU OT YMCIIA M YMCIIA TI0 eT0 JPOOH
I gerBepTn - oTIpesieTICHHE B3aMMHO OOPaTHBIX YHCE
14 | Haxoxxaenme apobu OT 4mcia 4 - OTIpeneNIeHNe TPOOHBIX BRIPAKESHUH
15 | Ilpumenenune 5 YMeTh
pacupeeNuTeNbHOTO CBOMCTBA - YMHOXaTh Apo0Ob Ha HATYypabHOE YHCIIO U ApoOk Ha IPO0b
YMHOXKEHUS - MPUMEHSTHh PACIPENEIUTEIFHOE CBONCTBO YMHOXCHHUS IPU
Konmponwvnan paboma Ne 4 1 HaX0XJICHUH 3HAYCHUN BRIpAKCHUN
16 | BzaumHO oOpaTHbIe yncia 3 - 3amMChIBAaTh 4Hcia OOpaTHbIE APOOH, HATypalbHOMY YHCIY,
17 | Henenue 5 CMEIIIAHHOMY YHUCITY
Koumponvnaa paboma Ne 5 1 - BBITIOJIHSATH JEJICHHE CMEIIAaHHBIX YUCE
18 | HaxoxneHue ymcia mno ero 5 - HaxOJIUTh IPOOHU OT YMCJIA M YMCIIA TI0 eT0 JPOOH
ZIpoou
19 | JpoOuble BeIpaxeHUs 4
Konmponwvnasa paboma Ne 6 1
§ 4. OTHolIEHUA U 20 B xozme n3yueHust TeMbl 00y4aromuecs JOJDKHBI:
NPONOPUHH 3HaTh
20 | OrHOUIEeHUS 4 - OIIpeJICJICHUE OTHOILUEHHUH, IIPONIOPLIUU
21 | Ilponopruu 3 - Ha3BaHUs YICHOB IIPOIOPLUHU
IloBTOpeHnue. Pemenue 3anau. 1 - (opMyIHPOBKY OCHOBHOTO CBOMCTBA MPOTIOPIIHH
O606menue marepuana Il - ompefeNeHUs MPAMO TPOMOPIMOHATBHBIX W 0OparHo
22 | 9eTBepTH MIPOTIOPITUOHATBHEIX BETHINH
[psimast n oOpatHas 3 - 9TO TaKoe mMaciTad
MPOTIOPIINOHAIIEHBIE - (QopMynBl I HAXOXKACHHS JUTMHBI OKPYKHOCTH W TLIOIIATA
3aBUCUMOCTH Kpyra
23 | Konmponvnaa paboma Ne 7 1 - ompeAeeHNA paanyca Iapa, JuaMerpa mapa, chepsl
24 | Macmirab 2 YMeTs
JnvHa OKpy>KHOCTH | TUIOIIA/Ib 2 - HaXOAWTh, KaKyl0 4acThb OJHO YMCIIO COCTABISIET OT JIPYroro,
25 | kpyra CKOJIBKO TIPOLIEHTOB OJIHO YKCJIO COCTABIISET OT IPYTOro
Iap 2 - IPUMEHSATh OCHOBHOE CBOWCTBO IPONOPLUHA IPU PELICHUU
Konmponvnas paboma Ne 8 1 3aJla4y ¥ ypaBHEHUH
- TMPHUBOAMTH MPHUMEPHI MPSAMO TIPOMOPIIMOHATBHBIX W OOpaTHO
MPOTIOPIIMOHAIIFHBIX BETMYUH
- HAXOJWTh 10 (HOpMyJIaM IO b KPyra ¥ JUIMHY OKPYXKHOCTH
I'nasa II. PAIITMOHAJIBHBIE YN CJIA
§ 5. Hono:xkuTeNBLHBIE U 16 B xone n3yueHus TeMbl 00yJarOIIAeCcs TOJKHBI:
oTpUIIATEIbHbIE 3HaTh
yuciaa - ONpeneNeH!s] KOOPAWHATHON MPSMOW, KOOPIWHATHI TOYKH Ha
26 | KoopnuHaThl Ha IPMOi 4 npsAMoOit
27 | IIpoTUBOIONOXKHBIE YHCIIa 3 - KaK¥e YHCIia Ha3bIBAIOTCS MPOTHBOIOJIOKHBIMU, IIEIBIMU
28 | Moaynp uncna 2 - ompeAeTICHUE MOAYJIS YUCIIa M €T0 0003HaAYCHHE
29 | CpaBHeHue yucen 3 - QJIrOpUTM CPAaBHCHUS TMOJOXHUTEIBHBIX M OTPHIATEIBHBIX
30 | U3menenue Benu4nH 2 qucen
Konmponwvnas paboma Ne 9 1 YMeTh
- OoTMeYaTh TOYKM C 3aJaHHBIMH KOOpJWHATAMHU Ha
TOPU30HTANBHBIX W BEPTUKAIBHBIX TIPSIMBIX
- HAXOJWTh YUCIA TPOTHBOIOJIOKHBIE TaHHBIM
- HAXOJUTHh MOJYJb MOJOXKHUTEIHHOTO, OTPUIIATEIEHOTO YK CEell
- CPaBHUBATh MOJOXHUTEIBHBIC 1 OTPUIIATEILHBIE YK CIia
§ 6. CnoxxeHue U BbIYUTAHUE 13 B xone u3ydyeHus TeMbl 00y4aromuecs JOKHbI:
MOJIOKUTEJIHHBIX U 3HaTh
OTPMIATEJIBHBIX YHCEJ - aJropuTM CIIOKEHHS YHCEJI C MOMOIIBI0 KOOPAMHATHOU
31 | CrioxeHue 9rcell C MOMOIIBI0 2 psIMOH

KOOPJMHATHOW MPSMOM

- IIpaBuJia CJIOXKECHUSA OTPULATCIBHBIX YHUCEI U YMCCJT C pa3HbIMU
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32 | CrnoxeHue oTpuLaTeIbHbIX 2 3HaKaMH
YyHCen - YTO O3HAyaeT BBIYMTAHWE OTPHULATENBHBIX YHCENI U KaKUM
33 | CroxeHue 4ncell ¢ pa3sHbIMU 3 JIEeHCTBHEM MOKHO 3aMEHHUTh BBEIYMTAHHE OJHOrO 4YHCIa U3
3HaKaMH JIpyroro
34 | Beruntanue 3 Ywmerp
Konumponvnaa paboma Ne 10 1 - CKJIAJbIBATh YUCJIA C TIOMOILBIO KOOPAUHATHON MPsIMON
- BBINOJIHATH CJIO)KEHHE OTPHULATENIBHBIX YHCEN W 4YHCel C
pa3HBIMU 3HAKAMU
- BBIYUTATh U3 JAHHOTO YHCIIa JPYTOe YHCIIO
§ 7. YMHOKeHHe U JejIeHHne 12 B xone u3ydyeHus TeMbl 00y4aromuecs JOKHBI:
MOJIOKUTEJbHBIX H 3HaTh
OTPMIATEJBHBIX YHCEJ - MPaBUJIO YMHOXXEHUs ABYX YHCEI C PA3HBIMHU 3HAKAMHU U JBYX
35 | YMHOXeHHE 3 OTPHUIATENBHBIX YUCEI
36 | [enenne 3 - TIPaBWJIO AEJICHHs OTPHUIIATEIHHOTO YHCIa HA OTPULIATENHHOE U
37 | PaumonanpHbBIE YnCIa 2 MPaBUJIO JIEJICHUS YU CETl, UMEIOLINX Pa3HbIE 3HAKU
Konmponvnas paboma Ne 11 1 - OmpeAeJICHUE pallMOHAJIBLHBIX YU CEI
38 | CBoiicTBa AEHCTBUIL C 3 - CBOMCTBA CJIOKEHUS 1 YMHOKEHUS PALlMOHAJIBHBIX YUCEN
panMoHaIbHBIMH YHCIAMU Ymers
- YMHOXKaTh YHCJIa C pa3HBIMU 3HAKAMU U OTPULIATEIIbHBIC YHCIIa
- IeJIUTh OTPULIATENIEHOE YK CIIO HA OTPULIATENIEHOE
- IeJIUTh YUCIa C Pa3HbIMU 3HAKaMU
- TPEICTaBIATh pPAlMOHAIBHOE YHMCIO B BHJE JACCITHYHOMN
JpoOu, 1100 B BUJIE IEPHOANICCKON IpoOu
- NPUMEHSTH CBOMCTBA JEHCTBUH C PAaLMOHAIBHBIMHU YHCIAMHU
MIpY HaXOKJI€HUHW 3HAUEHUH BbIpaKEHUN
$§ 8. Pemienne ypaBHeHmii 15 B xozme n3yueHust TeMbl 00y4aromuecs JOJDKHBI:
39 | PackpbiTHe CKOOOK 2 3HaTh
VYpok noBTOpeHUs U 2 - IpaBHJIa PACKPHITHS CKOOOK
0000menus no matepuany 111 - oTpeAeeHHe YUCTIOBOTO KOA(PUIIMEHTOM BhIpasKeHUS
40 | ueTBepTH 2 - OmpeieIICHHE TTOTOOHBIX CJIAaTaeMBbIX
41 | Koadpdumuent 3 - QJITOPUTM PELICHHUS] INHENHBIX YPABHEHUM
IlogoGHBIE caraemble 1 YMmerpb
42 | Konmponvuas paboma No 12 4 - yOpomiaTh BBIPRKECHHUS C IPUMEHEHHEM IPABIII PACKPHITHS
Pemenue ypaBHeHHIA 1 CKOOOK
Konmponwvnaa paboma Ne 13 - YMETb IPUBOJUTH IOJAOOHBIE CllaraeMble
- pelaTh JMHEHHbIC YPAaBHEHHUSI
$ 9. Koopaunatbl Ha 13 B xone u3yyeHus TeMbl 00y4aromuecs JOKHbI:
IIOCKOCTH 3HaTh
43 | IlepneHANKYISpHBIE MIPSIMBIE 2 - oTpeAeTICHUS EPICHANKYIISIPHBIX U MapalIeTbHBIX TPSIMBIX
44 | IlapannenbHble TpSIMbIC 2 - ompejeneHNe KOOPAMHATHOW IUIOCKOCTH, Ocei abciucc u
45 | KoopauHaTHas TUIOCKOCTh 2 opJHAT
46 | Cromb4arsie AHATPaMMBI 2 YMeTh
47 | I'padukn 3 - CTpPOUTh MEPHEHAMKYISIPHbIE M MapajuleJbHbIE MPSAMBIE C
Koumponvnas paboma Ne 14 1 MOMOILIBIO YEPTEKHOTO TPEYTONbHUKA U TPAHCTIOPTUPA
- un3o0pakaTb TOYKM C 3aJaHHBIMH KOOpAMHATAMH Ha
KOOPAMHATHON MJIOCKOCTH
- OIpeneNsITh KOOPAUHATHI TOUKH
- CTPOUTH CTON0YATHIE TUAarPaMMBI
- CTPOUTH MpocTeimne rpaduku
IloBTOpEeHUe 11 3akperieHre 3HAHWA, YMEHWA W HABBIKOB, TOJIYYCHHBIX Ha
48 | UtoroBoe MoBTOpEHHE Kypca 10 ypOKax 0 JaHHBIM TeMaM
5—6 kaccoB
Koumponvnaa pavoma Ne 15 1
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7 knacc. Mamemamuxka. Anzeopa. 4 uaca ¢ neoento, ececo 136 uacos. Konmponavnwix pavom 10.

Ne Conepxanue Koa-Bo XapakTepHCTHKA OCHOBHBIX BH/IOB
n/n MaTepHaJa 4acos JAesTeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX 1elCTBHIi)
I'naBa 1. Beipaxenus, 26 Lenp — cucreMatusupoBaTb U OOOOIIUTH CBEACHUS O
TOXK1eCTBA, ypABHEHHS npeoOpa3oBaHNM BBIPAKEHUH M PELICHUH YPaBHEHHUH C OJHUM
1 | BeipaxkeHus 5 HEU3BECTHBIM, MOJyUYCHHbIE YYalMMHCS B Kypce MaTeMaTUKHU
2 | Ilpeobpa3oBaHue BbIpaKeHUH 6 5,6 K1accoB.
Konmponovnas paboma Ne 1 1 3HaTh Kakue YHCla  SABJSIFOTCS  [EJbIMH,  APOOHBIMH,
3 | YpaBHeHus ¢ OgHOM 9 palMOHAIBHBIMY, IOJOKUTEIbHBIMU, OTPULIATEIBHBIMA W JP.;
MepeMEHHOMN CBOMCTBa JEMCTBUM HaJ 4yMCIaMU; 3HATh U MOHUMAaTh TEPMHHBI
4 | Cratuctudeckue 4 «YUCIIOBOE BBIPAKEHUE», «BBIPAKEHHE C TEPEMEHHBIMU»,
XapaKTePUCTUKHU «3HAUYCHHE  BBIPAKEHHS»,  TOXKIECTBO,  «TOXKIECTBEHHBIE
Konmponwvnasa paboma Ne 2 1 npeoOpa3oBaHUs».
YMeTh OCYHIECTBIISATh B OYKBEHHBIX BBIPRKEHHAX YHCIIOBBIC
MOJICTAHOBKM M BBIMOJHATHE COOTBETCTBYIOIME BBIUMCIICHUS;
CpaBHUBATh 3Ha4YeHHUS OYKBEHHBIX BBIPAKCHHMH MpPH 3aJaHHBIX
3HAYCHHAX BXOMSIINX B HUX MEPEMEHHBIX; IPUMEHSTH CBOWCTBA
JIEUCTBUM HaJl YMCJIaMU NPU HAXOKJIEHUHU 3HAUYEHUN YMCIIOBBIX
BBIPaXKEHUII.
I'napa II. ®ynkuun 18 [lenrp —  IIO3HAKOMHTH y4yalmxcss € OCHOBHBIMHU
5 | OyHKIUY U UX TPaPUKH 7 (hyHKIIMOHANFHPIMU TOHSTUSAMU W ¢ rpadukamMu  QyHKIUH
6 | Jluneiinas QyHkms 10 y=kx+b, y=kx.
Koumponwvnaa paboma Ne 3 1 3HaTh onpeaencHUs] QyHKIHMH, 00IacTH ompenesieHns (QyHKIUH,
00JIaCTH 3HAYEHWH, YTO TaKOe apryMeHT, Kakas IepeMeHHas
Ha3bIBACTCSA 3aBUCUMOM, Kakas HE3aBUCHMOI; MOHUMATbh, 4YTO
GyHKIHMS — 93TO MareMaTudecKass MOJIeNb, IO3BOJISIONIAs
OMHCHIBATh M H3y4YaTh Pa3HOOOpA3HBIE 3aBUCUMOCTH MEXIY
pEeaNbHBIMU  BEIMYMHAMH, YTO KOHKPETHBIE THUIIBI (YHKIMN
(mpssMasi W oOparHas TPONOPHHOHANFHOCTH, JIMHEWHAs)
OIHMCHIBAIOT OOJBIIOE Pa3HOOOpa3ne peaTbHBIX 3aBUCUMOCTEH.
YmeTsb MIPaBUIBHO ynoTpeOnarhb (YHKIMOHANBHYIO
TEPMUHOJIOTHIO  (3HayeHHWe (QYHKIHMH, apryMeHT, rpaduk
(hyHKIIUH, 001aCTh ONpesiesieHne, 00JacTh 3HAUCHUH ), TOHUMATh
ee B TEKCTEe, B peUH yuuTels, B GOpMYIHPOBKE 3ajad; HAXOAUTh
3HaueHus  (QYHKIUWA, 3aJaHHbIX  (QOPMYJIOH,  TaONHIICH,
rpajukomM; pemars o00paTHyIO 3ajady; CTpPOUTH Tpaduku
TUHEWHOH byHKITHH, TIpAMOit u obpaTHOM
MPOMOPIIMOHABHOCTH;  WHTEPIPETHPOBATh B HECIOXKHBIX
CITyJasiX rpauKy peabHBIX 3aBUCHMOCTEH MEKIY BEIIMUHMHAMH,
0TBeYast Ha MOCTABJICHHBIE BOIPOCHI
I'naga III. Ctenens ¢ 18 Uens — BBIpaOOTaTH YyMEHHE BHINOJHATH MACUCTBHUA HAJ
HATYPAJIbHBIM CTEMNEeHsIMH C HaTypaJbHBIMU ITOKa3aTeNIMU.
nokasareJjieM 3HaTh OMNpeleeHHe CTeNeHH, OJHOWIEHA, MHOTOYJIeHa;
7 | Crenenp u e€ cBOHCTBa 10 CBOICTBAa CTENEHM C HaTypalbHbIM IIOKA3aTeleM, CBOMCTBA
8 | OmHOUNEeHBI 7 hysKIUl y=x2, y=x3.
Konmponvnas paboma Ne 4 1 YMeTp HaxoauTh 3HaueHUs (GYHKIWWA, 3aJaHHBIX (OPMYIIOH,

Tabnuuei, rpadukoM; pemaTs OOpaTHYIO 3axady; CTpPOWTb
rpadukn  GyHKOMHA y=x?, y=x3, BBINOJTHATH JAEUCTBUA CO
CTETICHSIMH C HAaTypaJbHBIM I[OKa3aTelieM; MpeoOpa3oBbIBATH
BBIPQXKEHMS,  COJEp)KaIllMe  CTEMeHH C  HAaTypaJbHBIM
MOKa3aresieM; NIPUBOAUTH OJTHOWIEH K CTAHAAPTHOMY BUAY.
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I'maBa IV. MHoro4jeHbI

23

L[eJ'H: - BBIpa6OTaTI> YMCHUC BBIIIOJHATH CJIOKCHHUC, BBIYMTAHUC,

9 | Cymma 1 pa3HOCTb 4 YMHOXXEHHE MHOTOYJIEHOB W pa3JIOKEHHE MHOTOYJIEHOB Ha
MHOTOUJIEHOB MHOKUTEH.

10 | IIpousBeneHue ofHOUICHA U 7 3HaTh OIpelelcHHe MHOTOWICHa, TOHUMATh (OPMYITUPOBKY
MHOTOYJIeHa 3alaHui:  «YNPOCTHTH  BBIPAXKEHUE»,  «Pa3NOKUTh  Ha
Konmponvnasa paboma Ne 5 1 MHOHUTEJH».

11 | IlpousBeneHre MHOTOUJIEHOB 10 YMerb OpUBOAUTH MHOTOYJIEH K CTaHJApTHOMY  BUAY,
Konmponvnaa paboma Ne 6 1 BBIIIOIHATL ACHCTBHS C OOHOWIEHOM UM  MHOTOYIECHOM;

BBIIIOJIHATh PA3JIOKEHHE MHOTOWIEHA BBIHECEHHEM OOLIETOo
MHOXHTEJS 32 CKOOKM; YMHOXaThb MHOTOWIEH Ha MHOTOYJIEH,
packiansiBaTh  MHOTOWIEH HA  MHOXHTEIH  CIOCOOOM
TPYIIUPOBKH, J0Ka3bIBaTh TOXKIECTBA.
I'naBa V. ®opmyJibl 23 Lenp — BeIpaboTaTh YMEHHE MPUMEHSATH B HECTIOKHBIX CIydasx
COKPALIEHHOI0 YMHOKEHHUS (opMynbl COKpaIlIEHHOTO YMHOXEHHS Ul IIPeoOpa3oBaHUS
12 | KBagpaT cyMMbl 1 KBagpar 6 LEJBIX BBIPAKEHUH B MHOTOWIEHB M Al Pa3jioKEHHS
pasHOCTH MHOT'OYJICHOB HA MHOXHTEJIH.
13 | Pa3nocts kBagparos. Cymma u 6 3HaTh (GOpMyJIBI COKPAIIEHHOTO YMHOXEHHUS: KBapaTroB CyMMBI
pasHoCTh KyOOB Y Pa3HOCTHU JIBYX BBIPAKECHUH; Pa3IMYHbBIE CIIOCOOBI Pa3IoKeHHs
Konmponwvnan paboma Ne 7 1 MHOTOWICHOB Ha MHOXHUTEIIH.
14 | IIpeobpa3zoBaHue HETBIX 9 YMeTb _uutath  QOpMYIBl  COKpAIEHHOTO  YMHOXCHHS,
BBIPAKECHUI BBITIOJTHSATH MPe00pa3oBaHie BHIPAKEHHUH IPUMEHEHHEM (GOPMYIIT
Konumponsvnaa paboma Ne 8 1 COKpALIEHHOI0 YMHOXEHUS: KBaJIpaTa CYMMBbl M Pa3HOCTH ABYX
BBIPAKCHHE, YMHOXXEHMS DPAa3HOCTU J[BYX BBIPOKEHHHM Ha HX
CyMMYy; BBIIOJHATH Pa3j0XKEHHE PAa3HOCTH KBAJIpaToOB IBYX
BBIPOKCHUH Ha MHOXXUTEIH; IPUMEHSITH Pa3iIMyYHble CHOCOOBI
pas3IoKeHUs] MHOTOWICHOB Ha MHOXHTENH; NPeoOpa3oBBIBAThH
LeNble  BBIPAXKEHHS; MPHMEHATh MpeoOpa3oBaHHE  LEJBIX
BBIPAJKECHUI IIPU PELLICHUHU 3a1a4.

I'naBa VI. Cuctemsl 17 Lenb — TO3HAKOMHUTH YHaITUXCS CO CITOCO0aMH PEeIIeHUs CHCTEM

JIMHEHBIX YPABHEHU i JUHEWHBIX YPaBHEHWH C IByMs TICPEeMCHHBIMH, BBIpa0OTATh

15 | JIuneliHble ypaBHEHUS C ABYMS 6 YMEHHUE pEIIaTh CUCTEMbl YpPaBHEHUH M TPMEHSITh HUX IpU
NEPEMEHHBIMU M UX CUCTEMBI PELICHIH TeKCTOBBIX 3aa4.

16 | Pemenue cucreM JMHEHHBIX 10 3HaTh, YTO TAKOE JIMHEHHOE YpaBHEHHE C JIByMsI IEPEMEHHBIMH,
ypaBHEHUH CHUCTEMa YypaBHEHHH, 3HATh pa3lUYHbIE CIOCOOBI PEIICHHS
Konmponwvnas paboma Ne 9 1 CHUCTEM YpaBHCHUH C JBYyMsS TMEPEMEHHBIMU:  CIIOCO0

MOJICTAHOBKH, CIIOCOO CIIOEHUS; IOHUMAaTh, YTO ypaBHEHHE —
9TO MaTeMaTHUYECKHH ammapaTr pelleHHs PazHOOOpasHBIX 3aaady
13 MaTeMaTuKH, CMEKHBIX 00JIacTel 3HAHUH, MPAKTHKH.
YMeTh NpaBUIBHO YHOTPEOISTh TEPMUHBL: «yPaBHEHUE C JBYMsI
MEPEeMEHHBIMH», «CHCTEMa»; MOHUMATh HMX B TEKCTE, B pEUYHU
yuuTelNs, HOHUMaTh (OPMYJIUPOBKY 33/a4H «PEILIUTh CHCTEMY
YpaBHEHHH C JBYMS NEPEMEHHBIMH»; CTPOHTH HEKOTOpbIC
rpadMKu ypaBHEHHsI C IByMS NEPEMEHHBIMHU; PELIaTh CUCTEMEI
YpaBHEHHH C IByMsl IEPEMEHHBIMH Pa3JIMYHBIMHU CIIOCOOAMH
IloBTOpEeHUE 11 3akperieHne 3HAaHWM, YMEHMH M HABBIKOB, IOJTYYEHHBIX Ha

Hmozosas konmponvnasn
paooma

ypoKax Mo JaHHBIM TeMaM (Kypc ainreOpsl 7 Kiacca).
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8 knacc. Mamemamuxa. Anzeopa. 4 uaca 6 nedenro, écezo 136 uacoe. Konmponvnvix pavom 10.

Ne Coaepxanue Koa-Bo XapakTepHCTHKA OCHOBHBIX BH/I0B
n/n MaTepuasa 4acoB AesITeJTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)
I'naBa 1. PanumonaabHbie 26 OcHoBHast memp —  BBIpa0OTaTh  yMEHHE  BBITIOJNHSATH
apooun TOXJIECTBEHHBIE TTPEOOPa30BaHUS PAIIMOHAIBLHBIX BRIPAKEHUH.
1 | PanuonanbHble ApoOU U UX 5 B pesynbrate u3yueHus JaHHOW I1aBbl yYalluecs JOJKHBI:
CBOMCTBa 3HaTh: TOHATHS 0OJACTH ONMpeAeieHHs U O0JACTH JIOMYCTUMBIX
2 | Cymma u pa3HOCTh JIpo0eit 7 3HAYCHMUI; OCHOBHOE CBOMCTBO JApobu. DopmMyIupoBaTh
Konmponvnaa paboma Ne 1 1 OCHOBHOE€ CBOWMCTBO PAalMOHAIBLHON IPOOH M MPUMEHSATH €T0 IS
3 | IlpousBeneHue U 4acTHOE 12 npeoOpazoBaHusl poOeil. BeIMOMHATH CiIOKEHHE, BBIYUTAHHE,
IpoOeit YMHOKCHHE ¥ JCIICHWE palWoOHAIBHBIX NpoOeH, a Takke
Konmponvnas paboma Ne 2 1 BO3BEICHHE JPOOM B CTCNCHB. BEHIIONHATH  pa3IudIHBIC
MpeoOpa3oBaHUsl PpAIMOHANBHBIX BBIPAKEHUH, JIOKa3bIBaTh
TOXJeCTBa. 3HaTh CBOICTBa GyHKUUU y=k / X, T7ie k # 0, 1 ymerb
ctpoutb €€ rpaduk. HMcmonp3oBaTh  KOMIBIOTEp  JUIA
UCCIICA0OBaHUS MOJIOKEHUS Tpaduka B KOOPAMHATHON MIIOCKOCTH
B 3aBHCHMOCTH OT k
I'nasa I1. KBaagpaTHbie KOpHH 24 OcHOBHast meap —  CHUCTEeMAaTH3MpPOBATh  CBEJIEHHS O
4 | JleficTBUTENBHBIE YHCTIA 3 palMoHAJIBHBIX ~ YWCIaX W JaTh  IpeJAcTaBiIeHHE 00
5 | Apudmernyeckuii KBaIpaTHBIH 6 WPPAIMOHANBHBIX YUCIIAX, PACHIMPUB TEM CaMBIM IOHSTHE O
KOpEeHb yHucie; BBIPabOTaTh YMEHHWE BBIIONHATH MPeoOpa3soBaHUA
6 | CpoiicTBa apr(pMeTHIECKOTO 4 BBIPAXECHH, COJIEPIKAIINX KBAJAPATHBIE KOPHHU.
KBaJIpaTHOTO KOPHS B pesynbrate u3yueHus JaHHOW T1aBbl yYalllHecs JOJKHBI:
Koumponwvnaa paboma Ne 3 1 3HaTh: TOHSATHE KBAAPATHOTO KOPHSA W apu(METHUYECKOTO
7 | llpuMeHeHnE CBOMCTB 9 KBAJPATHOTO KOPHS; alTOPUTM pELIEHHMS YPABHEHHSA X°=a;
apUQMETHHECKOTO KBA/PATHOTO CBOMCTBA (DYHKLIUU y=\/; ; CBOMCTBAa KBaJIpaTHBIX KOPHEH M3
KOPHS
Konmpojlbua}l paﬁoma No 4 1 MIpOU3BEIACHUSA MU ;[po61/1; Q)OpMyny \/? = | x| ;  TIOHATUSL:
BHIHECCHHE MHOXHTESI W3-T07] 3HaKa KOPHS W BHECEHHE
MHOKHUTEJSI TTOJT 3HAK KOPHSL.
YMeTb: IPeACTaBIATh palliOHANBHEIC YHCIa B BUJE AECATHUYHBIX
npoOeif; monp30BaTbcs TaOJMIEH KBaapaToB HATypaJbHBIX
yucen Uil KBaapara 4yucia M BBIYMCICHHS apu(METHYECKOTO
KBaJIpaTHOTO KOPHS M3 YUCIA; MUKPOKAJIBKYJIATOPOM , pEIIaTh
ypaBHEHHUS BUJA \/; =a; pelIaTh ypaBHEHHUs BUJIA X°=a; UMETh
HABBIKU TIPUMEHEHUS TOXIECTBA (\/; )>=X; CTPOHTh
rpa¢uk QyHKUHH y:\/; W IPUMEHATH CBOMCTBA (DYHKUIUH MPU
pelIeHnt 3aa4; MPUMEHATh TEOPEMBbl O KBaJpaTHBIX KOPHSIX U3
MIPOM3BEIEHUS U IPOOH ISl BEIYHCIICHHS 3HAUEHUH KBaIpPaTHBIX
KOpHEW; MPUMEHSTH (HopMyITy \/? = | x| JUTS IpeoOpa3oBaHus
BBIPAXKECHHH, CONIEPXKAIIMX KBAJApPaTHbIE KOPHH; BBIHOCUTH
MHOXHUTENb W3-T10]] 3HAKa KOPHS; BHOCHTh MHOKHUTEIb MOJI 3HAK
KOPHS1; 0CBOOOXKIATHCSI OT UPPALIMOHATIBHOCTH B 3HAMEHATENIE B
BBIPAXCHIIX BHU/IA a u a
P s Jsade
I'mapa III. KBagpaTHble 24 OcHOBHasl menb — BHIPA0OTATh YMEHHsS pemiaTh KBaJpaTHBIE
YPaBHEHUs YpaBHEHHS W TpOCTEHIMe paloHAIbHBIE YpaBHEHUS U
8 | KBagpaTHoe ypaBHEHUE U €T0 11 MPUMEHSATh UX K PELICHUIO 3a/1a4.
KOpHH B pesynbrate u3yueHus JaHHOW T1aBbl yYalluecs JOJKHBI:
Koumponvnaa paboma Ne 5 1 3HaTh: TOHATHE: HEMOJHOE KBAJPaTHOE YypaBHEHHUE; IPHUEMBI
9 | JlpoGHble panoHaJIbHbIE 11 pelIeHUs] HEMOJTHBIX KBAIPATHBIX yYpaBHEHHH; GopMyy KOpHEH
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ypaBHEHHS
Koumponvnas paboma Ne 6

KBaJpaTHOTO ypaBHEHHUs; TeopeMy Buera n hopmyiy, oOpatHyio
€il; anropuTM peleHus ApOOHO-palMOHAIBHBIX YpPaBHEHHH;
rpaduueckuii cnocoO penieHus ypaBHeHUH.

YMeTh: pemiaTh HEMOJIHbIE KBaJpaTHbIE YpaBHEHHS; pellaTh
KBaJpaTHbIE ypaBHEHUs IO Qopmyie u 1o GopMye C YETHBIM
BTOPHIM  KO3((UIIMEHTOM; TPUMEHSTh TeopeMy Buera u
00paTHYIO €i, HAXOOUTh P U ( 11O X{ U X2; IPUMEHATH aJIrOPUTM
OpU pelleHUH ApOOHO-pallMOHANBHBIX YPAaBHEHMH; [IPUMEHSTh
IpoOHBIE palMOHaNbHBIC YPABHEHWS IpU DPELICHMH  3ajad;

K
CTpOUTh rpaduKu QYHKIHUH y=KX; y=KX+B; y= — ; y=X’; y=X"; y=
X

\/; ;Y= | X | U C IIOMOUIBIO 3THUX I'pad peraTh ypaBHEHUS.

10

11

I'naBa IV. HepaBencTBa
UucnoBble HEPABEHCTBA U UX
CBOMCTBa

Konmponvnaa paboma Ne 7
HepapenctBa ¢ ogHOI
MEPEMEHHON U UX CUCTEMBbI
Koumponvnas paboma Ne 8

20

10

OcHOBHast 1elb — O3HAKOMUTH YYAIIMXCA C TNPUMEHEHHEM
HEpaBeHCTB JUIS OLEHKM 3HAUeHUH BBIpAKEHUH, BBIPaOOTaTh
YMEHHE pellaTh JIMHEHHbIE HEPABEHCTBA C OAHON IIEPEMEHHON U
UX CUCTEMBL

B pesynbrate u3yueHUs JaHHOW TIaBbl yYaIlHECs JOJDKHBI:
3HaTh: ONpeneIeHne MOHATHH «OOIBIIe» H «MEHBIIIE»; CBOWCTBA
YHUCJIOBBIX HEPABEHCTB; TEOPEMBI O TOWIEHHOM CIIO)KEHHH W
YMHO>KEHUH YUCIIOBBIX HEPABEHCTB.

YMeTh: MPUMEHATHh «MEHbBIIIe» U «OOJbIIe» K JOKa3aTeIbCTBY
HEPABEHCTB; IPUMEHATh CBOMCTBA HEPABEHCTB JUIsl OLIEHKHU
3HAQYECHUHM BBIPAKECHHM; NPUMEHATh TEOPEMBI O IOWICHHOM
YMHOXXCHUU U CIOXEHMM K PEIIECHUIO MPOCTEHUINMX 3a]a4 Ha
OLICHKY II0 METOJy TIpaHHUll; peuarb NpocTeiiline HepaBEeHCTBA
BUJA ax>B, ax<B, HCIONb3ys CBONCTBA PABHOCHIBHOCTH
HEPABEHCTB;  pEIlaTh CUCTEMBl HEPAaBEHCTB C  OJHOHU
MIEPEMEHHOM, B YaCTHOCTH M TAKWX, KOTOPBIE 3alMCaHbl B BHJIE
JIBOMHOTO HEPABEHCTBA.

12

13

I'maBa V. Ctenens ¢ meanIM
nmoKasartejieM. JJIeMEHThI
CTATHCTHKH

CreneHb C IeJIbIM I0Ka3aTejieM
u e€ CBOMCTBA

Konmponvnas paboma Ne 9
DeMEHTHI CTATUCTUKH

13

Ao—

OcHOBHas 1eJib — BBIPAOOTATH YMEHHE MPUMEHATHL CBOWCTBA
CTCIICHHU C 1 CJIIbIM IIoKas3aTeJieM B BBIYUCJIICHUSAX u
peoOpa3OBaHUsX.

B pe3ynbpTare u3ydyeHus JaHHOM TJIaBbl y4alluecs JOJKHbI:
3HaTB: aJIroOpuT™M BBIYHCIICHUSL CTCIICHU C T CJIBIM
OTPHUIATENILHBIM [OKa3aTejeM; CBOWCTBA CTENEHH C IEIBIM
MIOKa3aTeJIeM.
VYMeTh: BBIYHCIATH CTENEHb C

OeJbIM  OTPULATCIIBHBIM

MoKa3aTeyeM a‘“=—n; NPUMEHATh CBOMCTBA CTENEHU C LEIBIM
a

mokazareJeM B BBIYHCICHUSAX WM 1peoOpa3oBaHUsX;
NPEACTAaBIATh YUCIA B CTAaHJAPTHOM BHUJIE U  BBINOJHATH
JIEHCTBHS HaJ, YHUCJIaMU, 3allMCAaHHBIMU B CTAaHJApPTHOM BHJIE;
UHTEPIPETUPOBATh PE3YJIbTAThl CTATUCTUYECKUX HCCIEIOBAHUM,
IIIMPOKO TPEJICTABICHHBIX B CPEACTBAX MaCCOBOWM MH(OPMAIHH.

IloBTOpEeHuUe
Hmozosas konmpoavhas
padoma

12

3aerHHeHI/IC 3HaHHﬁ, YMGHI/Iﬁ U HaBBIKOB, ITIOJIYYCHHBIX Ha
YpOKax 1o JaHHbBIM TEMaM
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9 knacc. Mamemamuxa. Anzeopa. 4 uaca é nedenro, écezo 136 yacos. Konmponvuvix pabom 8.

Ne Conepxanue Koa-Bo XapakTepHCTHKA OCHOBHBIX BH/IOB
n/n MaTepHaJa 4acos HesATeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHIA)
BBoaHoe noBTOpeHue 6
I'naBa I. KBaapatuunas 29 3HaTh TmToOHATHE QYHKIUM W JpYrylo (QYHKIMOHAIBHYIO
1 | dynxuus TEPMHUHOJIOTHIO.
7 | PyHKIHH 1 UX CBOWCTBA 7 YMmeTh MPaBUIIEHO YIIOTPEOISTH (YHKIMOHATBHYIO
KBanpaTHslii TpExwieH 5 TEPMUHOJIOTHIO, IIOHMMAaTh €€ B TEKCTe, B PEUH YUHUTEIsd, B
3 Konumponwvnasa paboma Ne 1 1 (hopMynTMpoOBKe 3a/1a4; HAXOMUThH 3HAYCHHs (DyHKIHH, 3aJaHHBIX
Ksanpatuunas QyHkuus u eé 11 ¢dopmynoii, Tabauueit, rpaduKoM; pemaTs 0OpaTHYIO 3a1auy.
4 rpadux 3HaTh NOHATHE KBaJPAaTHOTO TPEeXWwieHa, GOPMYIy pa3ioKeHHs
Crenennas ¢ynkuus. Kopenn 4 KBaJIpaTHOT'O TPEXUIEHA HA MHOMXUTENN.
n-i cTeneHu YMeTb BbILAETATH KBapaT ABYWICHA U3 KBaJAPAaTHOTO TPEXUIEHA,
Koumponvnas paboma Ne 2 1 packiiaJiblBaTh TPEXWICH HA MHOXKHUTEH.
3HaTh ¥ MIOHUMATh PYHKIIUU y=ax2, UX CBOHCTBA U OCOOEHHOCTH
rpaduKoB.
3HaTh ¥ IOMUHATH (PYHKIIUU y= ax?+n H y=a(x-m)>?,
UX CBOMCTBa U 0OCOOCHHOCTHU IpahuKoB.
YMmeTs crpouth rpaduku QyHKIMH y= ax?>+n u y=a(x-m)>.
BemmonusaTe npocreiinye npeodpa3zoBaHus rpaduKoB.
3uarh, uYT0 Tpaduk GyHKIEH y=ax?+bXx+C MOXET ObITh
NOJMYYeHUH W3 Tpaduka (QYHKIMH y=ax? C IOMOINBIO JBYX
napauIebHBIX IIEPEHOCOB BIOJIb OCEH KOOPIUHAT.
YMeTrb cTpouTh rpaduk KBagpaTHIHOHN (YHKIINH, HAXOAUTH IO
rpaduKy TPOMEKYTKH BO3pACTaHWA W YOBIBaHUS (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HamOOJIblIee W HAauMEHbIIEE
3HAYCHHUE.
3HaTh CBOMCTBAa CTEHEHHOW (YHKOMM C  HATypaJbHBIM
MOKa3aTeseM, MOHATHE KOPHS N-I CTENEHH.
YMeTh  THepeuucisTb  CBOWCTBAa  CTEMEHHBIX  (YHKIHWH,
CXEeMaTHYEeCKH CTPOMTH rpaguku  (QyHKOUH, YyKas3bIBaTh
0co0eHHOCTH TpaUKOB, BBIYHCIATH KOPHA N-H  CTENEHH
(HECIIOXKHBIX 3aJIaHUN ).
I'nasa II. YpaBHeHus u 20 3HAaTh TOHATHE IEJOT0 pPAIMOHAIBHOTO YpaBHEHHS H €ro
HepaBeHCTBA ¢ OJHOI CTETICHH, TPHEMBbl HAXOXICHHS NPUOIMKCHHBIX 3HA4YEHUH
nepeMeHH oM KOpHEH.
5 | YpaBHeHHS ¢ O/1HON 12 YMeTh pemarb ypaBHEHHS TPEeTbed M YETBEPTOH CTENEHH C
MIepeMEHHOM OJIHUM HEHM3BECTHBIM C MIOMOIIBIO PA3JIOKEHHUSI HA MHOYKUTEIH.
6 HepaBeHCTlia C OJHOMI 7 3HaTh MOHATHE LEJIOro PAIHOHAILHOO  YPABHCHHA H €0
MIepEeMEHHOM CTEIEeHH, METO/I BBEIEHUSI BCIIOMOTaTeIbHOM EPEeMEHHOM.

Koumponsnas paboma Ne 3

VYMeTp pemarb ypaBHEHHUs TPETbel M YETBEPTOM CTENEHH C
OJIHUM HEU3BECTHBIM C MOMOIIBIO BBEICHHS BCIIOMOIATENBHOMN
TepEMEHHOM.

3HaTh O JApPOOHBIX  palMOHAJIBHBIX  ypaBHEHHUSX, 00
0CBOOOK/IEHUH OT 3HAMEHATEJS [IPU PELICHNH YPaBHEHHUH.
YMeTh pemath APOOHbIE pallMOHaJIbHBIC YPaBHEHUS, MPUMEHSS
(GopMyNBl  COKpAaLICHHOTO  yYMHOXEHHA M Pa3jioKeHHS
KBaJPaTHOI'O TPEXWJICHA HA MHOXHTEIIN.

3HaTh TIOHATHE HEpaBeHCTBAa BTOPOM cTemeHu
IIEPEMEHHON U METOBI UX PEILEHUS.

VYMeTp pemarh HEpaBEHCTBA BTOPOM CTENEHU C
MepeMEHHON

YMeTh NPUMEHATH METOl HHTEPBAJIOB IIPH PEIICHUHA HEPABCHCTB
C OJHOH IepeMeHHOH, IPOOHBIX PALlMOHATBEHBIX HEPABEHCTB.
YMeTh pemarh ypaBHEHHUS] M HEPaBEHCTBA C OJTHOM IIEpEMEHHOM

C OJiHOM

OTHOM
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I'naga III. YpaBHenus u
HePaBeHCTBA ¢ IBYMS
nepeMeHHbIMH

23

3HaTh W NOHMMATh ypaBHEHHWE C JIByMsl NEPEMEHHBIMH H €r0
rpaduK, ypaBHEHHE OKPY>KHOCTH.
3HaTh CHCTEMBl IBYX YpaBHEHUH BTOpPOHW CTENEHU C ABYMS

7 | YpaBHeHus ¢ nByms 15 nepeMEHHBIMU 1 TPpadUUecKuii Crocod UX pereHusl.
nepeMeHHBIMH U HX YMeTh pemars rpaguuecku CUCTEMbl YPaBHEHHH.
CUCTEMBI 3HaTh CHCTEMBI JIBYX YpPaBHEHHUH BTOPOI CTENEHH C JABYyMS
HepaBeHctBa ¢ 1ByMs 7 TIEPEeMEHHBIMH U METOJIBI X PEIICHISL
8 MIEPEeMEHHBIMH U WX CUCTEMBI YMeTh pemars CUCTEMEI, CO/IeprKallie OJHO YpaBHEHHE TepBOii,
Koumponwvnaa paboma Ne 4 1 JIpyroe — BTOPOH CTENEHHU, CUCTEMBI ABYX ypaBHEHHH BTOPOHU
CTEIEeHH C JBYMs ITEPEMEHHBIMU
3HaTh U MOHUMATh CUCTEMBI IBYX YPaBHECHHH BTOPOI CTEIICHH C
JBYMSI IEPEMEHHBIMU U METO/IbI UX PEIICHUSI.
YMeTh pemarh TeKCTOBBIE 33141 METOIOM COCTABIICHHS CHCTEM
YpaBHEHUH.
Hmerp mpencTaBicHHE O PEUHICHUHM HEPAaBEHCTB C JBYMS
MEPEeMEHHBIMH.
YMeTs m300pakaTh Ha KOOPIAMHATHON IIJIOCKOCTH MHOXKECTBO
pelIeHn HepaBeHCTBaA.
NmeTs npencTaBieHre O PElNIeHUH CUCTEM HEPaBEHCTB C IBYMS
NepEeMEHHBIMU.
YMeTh u300pakaTb MHOXKECTBO PELICHHI CHCTEMBI HEPaBEHCTB
C IByMsI IIEPEMEHHBIMU Ha KOOPAWHATHON TIOCKOCTH.
YMeTh pemaTh CHCTEMbl YPAaBHEHMMH, CUCTEMbl HEPABEHCTB U
3aJIa4¥ C MIOMOMIBIO CHCTEM YPaBHEHUH ¢ IByMsl IEPEMEHHBIMH.
I'maBa IV. ApudmeTudeckasi 17 3HaTh W TMOHUMAThH IOHATHE IIOCIICIOBATEIHLHOCTH, N-TO UiIeHA
U reoMeTpuyecKas MOCIIEI0BATEIHHOCTH.
Mporpeccun YMeTh UCTIONB30BaTh WHACKCHBIE 3HAYCHUSI.
9 | Apudmernyeckas nporpeccus 8 3HaTh U MOHUMATh: apudMeTHdecKas MPOrpeccus —
Konmponwvnas paboma Ne 5 1 YHUCJIOBAs TIOCIIEA0BATEILHOCTE 0CO00TO BU/IA.
10 I'eomeTpHrueckas mporpeccus 7 YMeTh pemaTe yOpaXHEeHHsT M 3aJa4d, B TOM YHCIeE
Konmponwvnas paboma Ne 6 1 MPaKTHYECKOTO COCpKAHUS c HETOCPEICTBEHHBIM
MPUMEHEHHUEM H3ydaeMbIX (JOPMYIL.
3HaTh W TOHMMATh  QOPMYJIBI N TEPBBIX  WIEHOB
apu(hMeTHIECKOH TIPOTPECCHH.
YMeTp pemaTte yOpaXHeHHS ¥ 3aJadd, B TOM HYHCIIe
MPAKTUIECKOTO coiepIKaHus c HEIOCPeICTBEHHBIM
MPUMEHEHUEM H3y4aeMbIX (DOpMYIL.
YMeTp  pemarb  3aJaHdsl  Ha  IPUMEHEHHE  CBOMCTB
apuMeTHUECKON MPOrPECCHH.
3HaTh U TIOHUMATh: TEOMETPUYCCKas pOTpeccust —
YHCIIOBas TIOCIIEI0BATEILHOCTh 0cO00TO BUA.
YMeTh pemaTth yOpaxKHeHWsT ¥ 33/a4d, B TOM YHUCIC
MPAKTHIECKOTO comep KaHus c HEIOCPeICTBEHHBIM
MPUMEHEHHEM H3yJaeMbIX (JOpMyIL.
3HaTh W TOHUMATh (QOPMYJITYy CYMMBI N TIEPBHIX YIIEHOB
T€OMETPUYECKO MPOrpecCHH.
YMeTh pemaTh yOpaXHEHHs M 3aJa4d, B TOM YHCIE
IPaKTHYECKOTO coliepKaHMsI c HETNOCPEACTBEHHBIM
NPUMEHEHUEM U3Yy4aeMbIX GOopMyII.
YMeTh nmpUMeHsTh (QOPMYJNBI N-TO WIEHA U CyMMBI N TIEPBBIX
YJICHOB T€OMETPUYECKOI MPOIPECCUU MPH PEIICHUH 3a/1a4.
I'maBa V. DjieMeHTBI 17 3HaTh W TIOHMMATh KOMOHMHATOPHOE TMIPABHUII0O YMHOXKEHUS,
KOMOWHATOPUKH (hopMyITBI YKCITa TIEPECTAHOBOK, PA3MEICHHH, COUYeTaHUH.
¥ TEOPHUH BePOSITHOCTEH YMeTp pemath yOpaxXHeHHs U 3aJadyd, B TOM YHCIIe
11 | DnemeHTs KOMOHHATOPUKH 11 MPAKTUYECKOTO coziep KaHus c HEIOCPEICTBEHHBIM
12 Hauanbneie cBenenus us3 5 IPUMEHEHUEM U3Yy4aeMbIX GOopMyJI.

TEOPUU BEPOSTHOCTEN

YMeTh pemaTh YOpaKHEHUMs M 3aJa4d, B TOM 4YHCJIE
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Koumponwvnas paboma Ne 7 1 IIPaKTUYECKOTO COACpXKaAHUL c HEIIOCPEICTBEHHBIM
IPUMEHEHUEM U3Yy4aeMbIX POopMyJI.
YMerp pemath yOpaxHeHHs M 3aJadyd, B TOM YHCIIE
MPAKTUYECKOT O cosiepyKaHus c HEIOCPeICTBEHHBIM
MPUMEHEHHUEM H3ydaeMbIX (JOPMYIL.
3HaTh U TOHUMATh TEOPUU BEPOSTHOCTEH.
YMeTh BBIYHCIATH BEPOATHOCTH; HCIONB30BaTh (HOPMYJIBI
KOMOWHATOPHKH.
YMeTh pemars 3a1a4d, UCHOIb3Ya (POPMYJIbl KOMOMHATOPUKH U
TEOPHUH BEPOSITHOCTEN.
IToBTOpEeHue 21 YMeTh HaxoOUTh 3HAYCHHs] YHCIOBBIX M OyKBEHHBIX
Hmozosas konmpoavran 1 BeIpakeHUH. [IpuMeHsATh (OpMyNBI N-ro 4YjieHa M CYMMBI

paooma

apu(METHUECKON U TeOMETPHUYECKOM MPOTPECCHIL.

YMeTh BBIIONHATH JACHCTBUS C MHOTOWIEHaMH, JPOOHBIMHU
palMOHANFHBIMA ~ BBIPQXKEHHSIMU;  TPUMEHSTH  (OPMYJIBI
COKPAILIEHHOTO YMHOXXEHHUS; ynpouarthb BBIPAYKCHHUS,
coJiepKallfe KBaJIpaTHbIe KOPHU; PAacKIaaplBaTh MHOTOWICH Ha
MHOXHTEJH PA3IUUYHBIMHU CIIOCOOAMU.

YMeTh pemarb ypaBHEHUS C OJHOW NEPEMEHHOW W CHCTEMBI
YpaBHEHUH ¢ AByMS NIEPEMEHHBIMHU; PEIIATh 331a4l C IOMOIIBIO
COCTaBJIEHUSl ypaBHEHMs MJIM CHUCTEMBl ypaBHEHMH C AByMs
MepEeMEHHBIMH.

YMeTh pemarb HepaBeHCTBA U CHCTEMBI HEPABEHCTB.

YwMetrb crpouTh Tpaduku (PpyHKIHI; nccaenoBaTh (PyHKIUIO Ha
MOHOTOHHOCTb; HAaxXOIUTh TPOMEXYTKH 3HAKOIOCTOSHCTBA;
00acTh ompeneneHus u 00IacTh 3HAUCHUH (DyHKITHHL..

YMeTh pemars 3aiaHusl 10 U3yUYCHHOMY MaTepuaty

7 knacc. Mamemamuxka. I'eomempus 2 uaca é nedenr, écezo 68 uacoes.
Konumponvusix pabom 5.

Ne Conep:xxanue Koua-Bo XapakTepucTUKAa OCHOBHBIX BU10B
n/n MaTepHasa 4acoB AesATeJIbHOCTH YYeHHKA
(1a ypoBHe y4eOHBIX JelicTBUI)
I'nasa I. Hayanbuble 11 3uars/ TOHWMAThb — OCHOBHBIE CBOWCTBA MPOCTEHIIMX
reoMeTpuYecKue reoMeTpu4ecKuX GUryp Ha OCHOBE HAIJIAAHBIX IPEACTABICHUN U
CBe/ICHUA M3BECTHBIX U3 Kypca MaTeMaTHKu 1-6 Ki1accOB IeOMETPUYECKUX
1 | Hpsamas u orpesok. JIyd u yrona 2 (hakToB.
o | CpaBHEHHE OTPE3KOB U YIJIOB 1 [lonsiTHst paBeHCTBa TIeOMETPUYECKUX (UIYyp Ha OCHOBE
3 M3mepenue oTpe3KkoB. 2 HarJIJHOTO MOHSTHUS HAJIOKEHUS.
Wzmepenue yrios 1 CBolicTBa CMEKHBIX M BEPTHKAJIbHBIX YIJIOB.
4 IepnieHAMKyIpHBIE IPSMBIE 2 YMeTh — U3MepATh OTPE3KH, YIJIbI, CTPOUTH MEePIeHANKYIISPHBIE
S | Pewenne 3a/1a4y 2 npsMble,  IUIAHUMETpUYecKue  Qurypsl W TpocTeifimme
6 Konmponvnaa paboma Ne 1 1 reOMEeTpUYeCKrue KOH(QHUTypaluu, HEOOXOAUMBIC Ul PEHICHUS
3a1au.
Pemate nmpocTeiiiiume 3ajadd, ONUpasCh Ha  HarjsiHbIC
MIPEICTABICHMS] yYaIIUXCsl.
I'nmaga II. Tpeyronsankn 18 3HaTh/ MOHMMATh — YTO TaKoe TeopeMa M J0Ka3aTelbCTBO
1 | IlepBrIii mpu3HaK paBeHCTBA 3 TEOPEMBI; ($hopMynHPOBKH MIPU3HAKOB paBeHCTBa
TPEYroJbHUKOB MeuaHsl, TPEYTOJILHUKOB, ONpEICNieHusT MeAWaHbl, OUCCEKTPUCHI U
7 | OUCCEKTPHCHI U BBICOTBI 3 BBICOTHI TPEYTOJIbHUKA;
TpEeyroJbHUKa OmnpenesneHre U CBOHCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
3 Bropoii u Tpetuii npusHaku 4 Ompenenenre  OKPYXHOCTH, TIOHATHS IICHTpa, paamyca,

paBeHCTBa TPEYTOIHFHUKOB

IaMeTpa, IyTH, XOpAbl OKPY>KHOCTH U KpyTa.
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4 | 3agaun Ha HOCTPOCHUE 3 YMeTh — 10Ka3bIBaTh U3yUEHHBIE TEOPEMBI;
Pemenne 3amau 4 [IprMeHATH 3HaHMA HpU PEUICHUHU 3a/ay; pelaTh MpocTeHle
Koumponwvnaa paboma Ne 2 1 3a/1a4il Ha TOCTPOEHUE C TMTOMOIIBIO IUPKYJIS U TUHEHKU.
I'naga III. IlapajiesbHbIe 13 3HaTh/ MOHMMATh — YTO TAKOE AKCMOMa, aKCHOMa MapajliebHbIX,
npsiMble NpPU3HAKK MApajUIeIbHOCTH IMPSIMBIX, CBOWCTBAa YIJIOB TpHU
1 | IlpusHaku mapamiensHOCTH 4 napayIeNIbHBIX MPSMBIX U CEKYIIEH.
JIBYX ITPSIMBIX YMeTp - [OKa3bpIBaTh INPHU3HAKM M CBOICTBAa MapajuIeIbHBIX
5 | AKCHOMA napaIenbHEIX 5 NpsIMBIX, pacro3HaBaTh BUIBl YIJOB, pemiarh 3aJadul  C
HPSIMBIX UCIIOJIb30BaHUEM ITHUX MPU3HAKOB U CBOMCTB.
Pemenue 3amau 3
Koumponvnas paboma Ne 3 1
I'masa IV. CooTHOIICHNSI 20 3HaTh/ MOHMMATh - CBOMCTBA YIJIOB M CTOPOH TPEYTOJIbHUKA;
Me:KIy CTOPOHAMH M YIJIaMH MPU3HAKH DPABEHCTBA MPSAMOYTONbHBIX TPEYTOJIbHUKOB M HX
TpeyroJbHUKA CBOMCTBa, MOHATHE MEPIEHANKYIISPa U HAKIIOHHOM
1 | Cymma yrioB TpeyronbHuKa 2 YMeTb - CTpOUTh: JaHHbIE BUJBI TPEYTOJIBHUKOB, PACCTOSHHE OT
5 | CoorHoureHus MEKTY 3 TOYKH [0 TMPSAMOH, pacCTOSHHE MEXIy NapayielbHbBIMU
CTOPOHAMHU U yTIaMu IPSAMBIMHU, TPEYTOJIBHUKH 10 TPEM JIEMEHTaM.
TPEyroJIbHUKa Pemate 3ama4u ¢ UCHOIB30BaHUEM W3YUYCHHBIX CBOWCTB
Koumponvnaa paboma Ne 4 1
[IpsiMOyToabHBIE TPEYTOIBHUKH 4
3 ITocTpoeHue TpeyrojibHUKA 110 4
4 TPEM 3JIEMEHTAM
Pemenue 3amau 5
Konmponwvnas paboma Ne 5 1
IloBTOpeHue. Pemenne 3axa4 6
8 knacc. Mamemamuxa. I'eomempusn 2 uaca ¢ neoeJio, écezo 68 uacoe.
Konmponvuvix pabom 5.
Coaepxanue Koa-Bo XapakTepHCTHKA OCHOBHBIX BU/IOB
MaTepuaJja 4acoB JAesATeJTbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeiCTBHI)
BBoagHoe noBTOpeHue 2
1 | I'maBa V. YUeTbIpéxyrobHUKH 14 B pesyinbrare n3ydeHus JaHHOU TIIaBbl yYalllUeECs JOJIKHBI:
2 | MHOroyronsHuKu 2 3HaTh: ONpeeNieHUs] paccMaTPUBAEMBIX UYETHIPEXYTOJbHHUKOB;
[NapannenorpaMm u Tpamnemus 6 (GOopMyNHMPOBKM M JIOKa3aTelbCTBA TEOPEM, BBIPAKAIOIINX
3 | IpsvoyronbHuk, pomo, 4 MIPU3HAKN M CBOMCTBA 3THX UYETHIPEXyTOIHbHUKOB; ONpEAeTICHUS
KBaJpaT 1 CHMMETPHYHBIX TOUYEK U QUTyP OTHOCUTEIHHO NPSIMOIN U TOUKH.
Pemenue 3agau 1 YMeTh: pacno3HaBaTb Ha PUCYHKE U 1O  ONPEACIICHUIO
Konmponwvnaa paboma Ne 1 YeTBIPEXYTOJIbHUKY; INPUMEHITh NPU3HAKK B PEIICHHUU 3aJad;
CTPOUTH CHMMETPHYHBIE TOYKM M paclo3HaBaTb (QUIYPEI,
o0Jyiafaronire oceBoil M HeHTPaIbHOW CUMMETpHUEH
I'maBa VI. Illlomann 14 B pe3ynbprare u3ydyeHus: JaHHOM TJIaBbl yYalluecs JOJKHbL:
1 | [lnomans MHOTOYTOJIBHUKA 2 3HaTh: OCHOBHBIE CBOWCTBA IUIOMIAAH, (HOPMYIBI TUIOMAIN
2 | Inomazau napamienorpamma, 6 MPsIMOYTOJIbHUKA, MapajljieJIorpaMMa, TpeyTroJdbHIKA, TParennu;
TPEyTONbHUKA U TPANECLIUU tdopmynmupoBkn Teopembl Iludaropa um oOpatHOW K Hel
Teopema [Iudaropa 3 TEOPEMBI;
3 Pemenue 3amgau 2 YMeTh: NpUMEHSTh UX B PEIICHUU 3a/1a4.
Koumponvnas paboma Ne 2 1
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I'nmaBa VII. ITogo0HbBIE 20 B pesynbprate nzyueHus: JaHHOU TTIaBbl yYallluecs TOJIKHBI:
TPeYroJIbHUKHA 3HaTh: OMpeeNieHHs] MPOMOPIIMOHATBHBIX OTPE3KOB, MOMOOHBIX
1 | Onpenenenune momgoOHBIX 2 TPEYrOJbHUKOB, (DOPMYJIMPOBKM U JIOKA3aTeJIbCTBA TEOPEM,
TPEyTOJHHUKOB BBIPAXAIOIIUX MPU3HAKK U CBOMCTBA MOJ0OHBIX TPEYTrOJILHUKOB;
5 | Hpusnaku moaoous 5 OmpeneNeHUs CHUHyca, KOCHUHYCa, TaHTEHCa OCTpPOTO yria
TPEYTOHLHUKOB MIPSIMOYTOJIEHOTO TPEYTOIBHUKA;
Konmponvnas paboma Ne 3 1 YMeTh: BOCHPOM3BOIUTE OKA3aTEILCTBA IPU3HAKOB IOI00US
[Ipumenenune mogoous K 7 TPEYTOIBHUKOB, JOKAa3bIBAaTh OCHOBHOE TPHUTOHOMETPHUYECKOE
3 JIOKA3aTeNbCTBY TEOPEM U TOXJIECTBO, IPUMEHSATH UX B PEIICHUH 3a1a4.
PEIICHUIO 33124
COOTHOIIECHUS MEXKTY 3
4 | croponamu ¥ yruamu
MPSIMOYTOJIEHOTO TPEYTOJIBHUKA
Pemenue 3agau 1
Koumponvnan paboma Ned 1
I'mapa VIII. OkpyxHOCTH 16 B pesynbpTare u3ydyeHus JaHHOM TJIaBbl ydaliuecs JOJKHbI:
1 | KacarenpHas kK OKpYy»XKHOCTH 3 3HaTh: CIlydal pacloNIOKEHUsS TMPSIMOM H  OKPYKHOCTH;
2 | LlenTpanbHble U BIMCAHHBIE 4 orpejieNieHne, CBOMCTBO M MPU3HAK KACATENbHOW; OMpeneIeHus
YTIIBI [EHTPAILHOTO, BIIMCAHHOTO YTJIOB, TEOPEMY O BIIMCAHHOM YTJIe
3 UeTtrsIpe 3aMeuaTebHbIC TOUKU 3 U CIICJICTBUS U3 Hee; KaKkasi OKPY>KHOCTh Ha3bIBACTCSI BIIMCAHHOM,
TpeyTroIbHUKA OMHUCAHHOM, TEOPEMBI O CBOMCTBAaX OKPY>KHOCTEH.
Brncannas u onrcanHas 4 YMeTh: OKa3bIBaTh U MPUMEHSTH UX B PEIICHUH 3aa4.
4 OKPY>KHOCTHU
Pemenue 3anau 1
Konmponvnaa paboma Ne 5 1
IloBTOpenue. Pemenne 3aqau 2
9 knacc. Mamemamuxka. I'eomempusn 2 uaca ¢ neoenio, écezo 68 uacoe.
Konmponvuvix padbom 5.
Conep:xxkanue Koa-Bo XapakTepuCTHKA OCHOBHBIX BH/IOB
MaTepuaja 4acoB JAesTeJTbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JelCTBHI)
BBoaHoe moBTOpEeHue 2
1 | I'naBa IX. BekTopsl 12 3HaTh/ MOHUMATB:
2 | llonarue BekTopa 2 - OmpeaeNieHHE BEKTOpa, OIpeAeNieHHE KOJUIMHEAPHBIX
CroxeHue 1 BEIYATAHNE 4 BEKTOPOB, 3aKOHBI CIIOKCHHS M YMHOKCHHSI BEKTOPOB.
3 | BeKTOpOB Ymers:
YMHOXEHHE BEKTOpa Ha YHUCIIO. 4 - n300pakaTh BEKTOPA U BHIIIOIHSITH ACHCTBUS HaJ HUMHU.
[IpumeneHne BEKTOPOB K
PELIECHUIO 3a/1a4 1
Konmponwvnas paboma Ne 1
I'naBa X. MeToa KoOpAUHAT 10 3HaTh/ NOHUMATh:
1 | KoopaunaTh! BeKTOpa 2 - (QopMysibl HaxOXICHWS JJIMHBI M CEPEAUMHBI OTpE3Ka,
2 | IIpocrelimue 3anauu B 2 ypaBHEHUS MPSIMOU U OKPYKHOCTH.
KOOpAWHATax YMers:
3 YpaBHEHUS OKPY>KHOCTH U 3 - IPUMEHSATH POPMYJIBI IS pEIIeHUs 3a1ad.
psIMOH
Perienune 3amau 2
Konmponwvnasa paboma Ne 2 1
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I'maa XI. CooTHOLICHUS 14 3HaTh/ IOHUMATh:

MeKAy CTOPOHAMM U YIJIaMH - TEOpeMy O TUIONIAN TPEYTOJIbHIKA;
Tpeyrojbuuka. CkanasipHoe - TEOpPEMY CHHYCOB U TEOPEMY KOCHHYCOB.
NMpou3Be/ieHuE BEKTOPOB YMeTs:

1 | CuHyc, KocuHyc, TaHTeHC, 3 -  yMeTh NpPUMEHATh JaHHBIE TEOPEMBbl JUISI  pEIICHUS
KOTaHTEHC yTiia TPEyTOIHHUKOB, HAXOJIUTh HEJIOCTAFOIIHE AIIEMEHTHI
COOTHONICHUS MEXKITY 6 TpEyTOIHHUKA.

2 CTOPOHAMH U YTIIaMHU
TPEYTOIBFHUKA
CxkanspHoe MpOu3BeICHUE 3

3 | BexropoB
Pemenune 3a1au 1
Konmponwvnas paboma Ne 3 1
I'napa XII. Jauna 12 3HaTh/ TOHUMATh:

OKPYKHOCTH U IJIOIIAIb - OTIpeJICIICHIE MPaBUIIFHOTO MHOTOYTOJIFHUKA;
Kpyra - (dopMymel Iy BBIYMCIEHUS CTOPOHBI H  TepUMeTpa

1 | llpaBusibHBIE MHOTOYTOJIBHUKH 4 MHOTOYTOJBHHKA;

5 | AmnHa OKpYXHOCTH H IITOIIab 4 - GOpMyIIBI JUTMHBI OKPYKHOCTH U TIJIOMIAHN KPyTa.

Kpyra YMers:

Pemenue 3agau 3 - CTPOUTH MPABHILHBI MHOTOYTOJILHUK;
Konmponwvnan paboma Ne 4 1 - IPUMEHSATH POPMYJIbI JUIs PEIICHHUS 3a/a4.
I'napa XIII. /IBuskenust 10 3HaTh/ IOHUMATh:

1 | [onsTHe ABMKEHUS 3 - IpUMEPHI IBUKECHHIA HUTYD;

2 | IapannensHelil nepeHoc u 3 - cummetpust uryp. OceBasi CUMMETpPUS WM TNApaJUICIbHBIN
MOBOPOT MepPeHoc;

Pewenue 3anau 3 - IOBOPOT U LIEHTpallbHasi CAMMETPHSI;
Koumponvnan paboma Ne 5 1 - moHsTHE 0 ToMoTeTHH. [lomobue duryp.
YMeTs:
- CTpOUTH 00pa3bl JBIKEHUS.
IMoBTOpeHuUEe Kypca 8 YMeTs:

IJIAHUMETPHUH.
Pemenune 3agau

- IPUMEHATh BCE€ MOJyUYEeHHBIC 3HAHUS 3a Kypc anreopsl 9
KJiacca.
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