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IHosicHUTEIBHAA 3aIIMCKA

Pabouas mporpaMma 1o MaTeMaTUKE COCTaBJIEHA HA OCHOBE

1.denepanbHblii TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOI'O
obmrero obpaszoBanwms 2010 T.

2. IlpumepHbIe TporpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus. MaTeMaTuka.
(Crangaptsl Broporo nokosienus.) — M.: IIpocsemenue, 2010.

3. Marematuka: nporpammsl: 5-9 kiaccel/ A.I''Mepansk, B.b.Ilononckui,
M.C Sxup, E.B.byuiko, M.:Benrtana-I'pad, 2018

4. OcHoBHOM 0Opa3oBarenbHOM mporpamMmbl OO.

[Iporpamma cootBeTcTBYeT yueOHHKaM «MaTtemaTuka» i S, 6 KJIaccos,
«Anrebpa» u «I'eomerpusi» nns 7, 8, 9 kIaccoB 0Opa3oBaTENbHBIX YUPEKICHUN
/A.T'. Mep3msk, B.B. Tlonouckwii, M.C. Sxup, E.B. byriko. — M. : Benrana-I'pad

Cooepicanue Kypca mamemamuxku 5-9 knaccos

Apupmemuxa(5-6 xnacc)

HarypajbHblie yuciia

Psan HarypanbHbIX uwncen. JlecaTuyHas 3amnuch HATypaJbHBIX YHCE].
OKpyrjeHre HaTypaJbHBIX YHCEII.

KoopaunaTtHbli J1yd.

CpaBHeHue HaTypanbHbIX uucesn. CIOKEHHE U BBIYMTAHUE HATypajJbHBIX
yucenn. CBOMCTBA CI0XKECHUS.

YMHOXKEHHE UM JENCHHE HaTypajdbHbIX 4Yuncesn. (CBOMCTBA YMHOMKCHMUS.
Henenue ¢ octatkoM. CTENEHb YKUCIIa C HATYpaJIbHBIM MTOKa3aTesIeM.

JlenuTenu u KpaTHbIe HaTypaiabHOro uncia. Hanbonpmmii o0y 1enuTens.
Haumensbinee obmiee kpatHoe. [Ipusnaku neaumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTthie u cocTaBHBIC UKcia. Pa3inokeHre ynce Ha MMPOCThIe MHOKUTEH.

Pemenne TekcToBBIX 3a/1a4 apuMETUUECKUMH CTIOCOOAMH.

JApodu
OO6bIkHOBEeHHBIE J1poOu. OCHOBHOE CBOMCTBO apobOu. Haxokmenwe npoou

oT uucia. HaxoxaeHue umcina 1Mo 3Ha4YeHUIO ero ApoOu. IlpaBunbHble U
HeTpaBWIbHBIC 1poOu. CMEIIaHHBIC YHCTIa.

CpaBHeHue OOBIKHOBEHHBIX npooOei n CMEIIaHHBIX YypCell.
Apudmernueckue JEHCTBUA C OOBIKHOBEHHBIMH JApPOOSIMU U CMEIIAaHHBIMU
YHUCIAMHU.

Hecatuunble gpoOu. CpaBHEHHME M OKPYIJICHHE JECATHUYHBIX ApoOei.
Apudmernueckue NEUCTBUA C NECITUYHBIMH JIpoOsiMu. [Ipuxkugku pesyiabTaToB
BbIuncieHui. [IpeacraBnenue aecaTHuHON IpoOu B BUJIe OOBIKHOBEHHOHN JpoOU 1
OOBIKHOBEHHOM B BHUJE JECATHYHOW. beCKOHEUHBIC MEepHOIUUYCCKHE JCCATUIHBIC
npobu. [lecarnanoe npuOamKeHne 0OBIKHOBECHHOM JIPOOH.



OtHomienue. IlponieHTHOE OTHOLIEHHE JBYX uMcen. [leneHue yucna B
JAHHOM OTHOIIIeHHH. MaciuTa0.

[Iponoprusi. OcHOBHOEe cBoMcTBO mponopiuu. Ilpsimas u  oOpartHas
MPOMOPIIMOHANIbHBIE 3aBUCUMOCTH.

[Ipouentsl. HaxoxaeHue nporeHToB oT yucia. Haxoxkienue yucia mno ero
MPOLICHTAM.

Pelenne TekcTOBBIX 3a1a4 apu(METUYECKUMHU CTIOCOOAMH.

*

PauunonajbHble ynciia

[TonoxuTtenbHbIC, OTpULIATENbHBIC YUCIa U YKciio 0.

[IpotuBonono)HKBIE Yncaa. Moyp yucna.

enbie yucna. PanuonanbHbie unciia. CpaBHEHHE pAIlMOHAIBHBIX YHCEIL.
Apudmernueckre ASUCTBUS C pallMOHAIBHBIMU yuciaMu. CBOWMCTBA CIIOXKEHUS U
YMHOKEHHS pallUOHATBHBIX YHCEIL.

Koopaunartnas npsimas. KoopauHatHas mI0CKOCTb.

Beauuunbl. 3aBUCHMOCTH MeKIy BeJIUYMHAMU

Eaununet qavnsl, moiomaan, oobemMa, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepbl  3aBUCMMOCTEd  Mexay  BennunHamu.  [IpencrtaBieHue
3aBUCUMOCTEH B Buje popmMyit. Beruucienus mo popmynam.

YucsioBbie 1 0yKBEHHBIC BHIPAKECHUsA. Y PABHEHUS

UucnoBele BBIPAKEHHS. 3HAYEHHE 4YHUCIOBOro BblpaxeHus. [lopsmok
JIEUCTBUN B YUCIIOBBIX BhIpaKeHUsIX. BykBeHHbIE BhIpakeHUs. PackpbiTe CKOOOK.
[TonoGHBIe caraembie, PUBEACHUE TIOJIOOHBIX CiiaraeMbiX. GOpMYyIIbIL.

VYpaBuenusi. Kopenb ypaBHeHus. OCHOBHbIE CBOMCTBa ypaBHEHU. Penenue
TEKCTOBBIX 33/1a4 C MIOMOILBI YPABHEHHUM.

JIEMEHTBI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H

[IpeacTraBneHre MaHHBIX B BHUAC TaOJHWIl, KPYTOBBIX M CTOJOYATHIX
JarpaMm, rpaguKoB.

Cpennee apudmernueckoe. CpegHee 3HAUCHUE BETUYNHBI.

Cnyuaitnoe coObiTHE. J[OCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH
ClTy4aifHOTO cCOOBITHs. Pelrienre KoMOMHATOPHBIX 3a1a4.

I'eomerpuueckue ¢purypol. U3mepeHusi reoMeTpuYeCcKUX BeJTUYHH

Otpesok. Iloctpoenne otpe3ka. J[imHa oTpe3ka, JioMaHoil. 3mepenue
JUIMHBI  OTpPE3Ka, MOCTPOCHUE OTpe3Ka 3aJaHHOM  JJiuHbl.  [lepumerp
MHOTOYTOJIbHUKA. [TnockocTh. [Ipsamas. Jlyy.

VYron. Buae! yrios. ['pagycHas mepa yrna. I3mepenre u noctpoeHue yrioB
C ITIOMOIIBIO TPAHCIIOPTUPA.



IIpamoyroneauk. Ksagpar. TpeyronmbHuk. Buael  TpeyroJbHMKOB.
OxkpyxHOoCTb U Kpyr. J[sinHa OKpy»)HOCTH. YHCIHO T

PaBenctBo  ¢uryp. Ilonstue wu cBoiictBa 1wiomaau. Iliromans
npsIMOYToJIbHUKA U KBajipaTa. [lmomans kpyra. Ock cuMMeTpuu Urypsl.

Harnsgueie pEACTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIN MapajuieNenunes], Kyo, nupamuaa, HTMWIMHAP, KOHYC, map, cdepa.
[IpuMepbl pa3BEpTOK MHOTOTPAHHUKOB, WJIMHAPA, KOHYyca. [loHsATHE M cBOWCTBA
ooreMa. O0bEeM MPAMOYTOIHHOTO MapjaijieNienuIieia U Kyoa.

B3auMHoe pacnosnioxeHue JByX MpsMbIX. lleprneHnuKynspHble OpsIMBbIE.
[TapannenbHble NpsSMBIE.

OceBas 1 LIEHTpaIbHAasi CAMMETPHH.

MaTtemaTHuKa B HCTOPUICCKOM pasBUTUH

Pumckas cucrema cuucieHus. [lo3MLMOHHBIE CHUCTEMBI CYUCIIEHUSA.
Oo6o3nauenue nudp B [Apesneit Pycu. Ctapunnbsie Mepsl JUIMHBL. BBenenue merpa
KaK eIWHMIBI JUIMHBL. MeTtpuueckas cucrema mep B Poccnn, B EBpone. Mcropus
dbopMupoBaHUsSI MaTeMaTUYECKUX CUMBOJIOB. Jlpobou B BaBwione, Erunte, Pume,
Ha Pycu. OTkpbITHE AECATUYHBIX ApoOeil. Mup npocThIX uncell. 30J0TOE CEYEHUE.
Yucno Hynb. [1osBIIEHNE OTPULIATENBHBIX YUCET.

Anzeopa(7-9 knacc)
AJire0OpanvecKue BhIPaKEeHUs

bykBeHHbIE BbIpaykeHUs (BBIPAKEHUSI C IEPEMEHHBIMHU ). UHNCIIOBOE 3HAUCHHE
OYKBEHHOTO BBIpaKeHUs. JlOMyCTHMBbIE 3HAYEHUS TEPEMEHHBIX, BXOJSAIIUX B
anreOpanueckue BbIpaxeHus. [locTaHOBKAa BBIPAXKEHUM BMECTO MEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BbIpaKkeHHH. TOXIECTBO, T0Ka3aTEIbLCTBO TOXKIECTB.
[IpeobpazoBaHue BHIPAKECHHUIA.

CBoilicTBa cTerneHeidl ¢ 1enbiM mnokazareiaeMmM. Muorounenbsl. CliokeHue,
BBIYUTAHUE, YMHOKEHHE MHOTrouJieHOB. DOpMysbl COKpaIIEeHHOTO YMHOXKCHHS:
KBaJpaT CyMMBbI KBajpaT pPa3HOCTU, KYO cymmsl u Kyo paznocmu. Dopmyia
Pa3HOCTU KBaJpaToB, Gopmynvl cymmsl KyO6o8 u paswocmu Kyoos. PaznoxxeHue
MHOTOWICHa Ha MHOXHUTenu. KBaapaTHbI TpexuliieH. BwsideneHue noano2o
keaopama & keaopamHom mpexunene. Teopema Buera. Paznoxxenune kBaapaTHOTO
TPEXUWICHA Ha JIMHEHMHBIE MHOXWUTEIUW. MHOTOYIEHbl C OJHOM IEPEMEHHOM.
Crenenp MHOrousieHa. KopeHb MHOTOUJIEHA.

AnreOpamdeckas  apoos.  Coxpamenwe  apoOeit.  JlelictBuss ¢
anredpandecKuMu ApoOsiMHu.

ParmonanpHbie BhIpaKeHHS W UX mpeoOpazoBaHus. CBOMCTBAa KBaJapaTHBIX
KOpHEW U UX IPUMEHEHHUE B BHIYUTAHUSIX.

YpaBHeHUS U HEPABEHCTBA



VYpaBHenue ¢ onHou nepemeHHou. Kopenp ypaBHeHus. JluneliHoe
ypaBHeHue. KBagpatHoe ypaBHeHue, Gpopmysa KOpHEH KBaJpaTHOIO ypaBHEHUS.
Pemenue panuoHaNBbHBIX ypaBHeHHW. IIpumepsl penieHus ypaBHEHMM BBICIIHMX
CTEIIEHEN: METOIbI 3aMEHBI IEPEMEHHON, Pa3JI0KEHUE Ha MHOKUTEIIH.

VYpaBHeHHE C AByMs IEPEMEHHBIMH; penieHue cucreMsl. Cucrema IByX
JMHENHBIX YPAaBHEHMU C JABYMs IIEPEMEHHBIMH; DEIICHHE IIOJACTAHOBKOW U
aIreOpanvyeckuM CJIOKEHUEM. YPaBHEHHME C HECKOJBKUMH IE€PEMEHHBIMHU.
[Ipumepnl pemieHns HenMHENMHBIX CucrteM. IlpumMepbl pelieHHs ypaBHEHUM B
L[EJIBIX YMCIIaX.

HepaBencTtBo ¢ omHoi nepeMeHHOW. PenieHue HepaBeHCTBA. JIMHEHHBbIE
HEPAaBEHCTBA C OJHOM NEPEMEHHOM M HMX cucTembl. KBajapaTHble HEpaBEHCTBA.
IIpumepui pewienus OpoOHO-PAYUOHATILHBIX HEPABEHCME.

UucioBble HEPABEHCTBA U HX CBOMCTBA. J[oKkazamenbCmeo Yuciosvix u
aneebpauieckux HepaseHcms.

[lepexon oT cioBeCHON (POPMYIUPOBKH COOTHOLIEHUN MEXIY BEIMUYNHAMU
K ainredpanyeckoil. Pemenne TeKCTOBBIX 3ajau alre0panyeckum crocooom.

YucyioBble MOCEA0BATETbHOCTH

[lonsiTue moOCNENOBaTENbHOCTH. Apu(]MeTHUEecKass W TeOMETpUYECcKas
nporpeccur. Popmyinbl 00IIEro wieHa apupMETHYECKOH M TIeOMETPUYECKOU
IPOrPECCHIl, CYMMBI TIE€PBBIX HECKOJIBKHX WJIECHOB apU(METUYECKOH U
r€OMETPUYECKOU MPOTPECCUM.

Co>xHbBIE TPOLICHTHI.

Yuciaosbie pyHKIUH

[Toustue dynkuu. O6nacte omnpeaeneHuss Gpynkuuu. CriocoObl 3aaaHus
dbynkuuu. ['padux dyHkiuu, Bo3pactanue u yobiBaHue (QyHKIMH, HanOOJIbIIEEe U
HAaWMEHbIlIee  3Ha4YeHHS  (QYHKIMH,  HYJIM  (QYHKIUH,  TPOMEKYTKH
3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB PyHKITHI.

ODYHKIMK, OMHUCHIBAIOIIME TMPAMYIO U OOpaTHYIO MPOIMOPIIMOHATILHYIO
3aBUCUMOCTH, uX rpaduku. JluHeliHas ¢yHKIUS, €€ rpaduK, Te€OMETPUIECCKUIN
cmbicnn  kodpdurnmentoB. ['mnepOoma. Ksampatuunas ¢yHkuus, ee Trpaduk,
napab6ona. Koopnunatel BepmiuHbl mapaboibl, ock cummeTpun. Cmenenwbvie
@yHKyuUu ¢ Hamyparvubim noxazamenem, ux epagpuxu. I'paduxu GyHKIUI: KOPEHDb
KBaJIpaTHBI, KOpeHb KyOuueckuii, Moayib. Mcnonbs3oBanue rpadukoB QyHKIUN
JUTS PEIICHUS YPAaBHEHUN U CHCTEM.

[Tpumeps! TpadudecKiX 3aBUCUMOCTEH, OTPAKAIOIINX PEATbHBIC TPOIIECCHI:
KoeOaHue, TOKa3aTeNbHBIA POCT; UYUCA08ble (QYHKYUU, ONUCLIBAIOUUE MU
npoyeccawi.

[TapannenbHblii nepeHoc rpaduka BAOJIb OCEH KOOPIWHAT U CUMMEMmpuUs
OMHOCUMENLHO OCEl.

Koopaunarel



N300paxeHne 4ucen TOUYKaMH KOOpAMHATHOW mpsmMoil. ['eomerpuueckuit
CMBICJI MOIyJIA 4Mcia. YuCIOBBIE MNPOMEXKYTKH: HMHTEpPBAI, OTPE30K, Jyd.
Dopmyna paccmoanus Mexicoy mouKamu KOOPOUHAMHOU NPIMOII.

JlekapTOBBl KOOPJAMHATBHI HA IUIOCKOCTH; KOOpAUHATBHI TOUKH. KoopauHaTel
cepelrHbl OoTpe3ka. PopMysia pacCTOSHUS MEKIAY IBYMsI TOYKAMM IUIOCKOCTH.
VYpaBHeHHe NpsMOi, yriaoBoi KOA((UUIMEHT NpsSMOH, YCIOBHE NMapajliebHOCTU
OpsIMBIX. YpPaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudaje KOOpPAMHAT U 8 000U
3A0aHHOU MOYKe. *

['padmyeckas uHTEpHpeTansi ypaBHEHHH C JBYyMs MEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

I'eomempusa(7-9 knacc)
IIpocreiiiue reomerpuyeckre (pUrypbl

Touka, mnpsmas. Otpe3ok, ayd. Yrona. Buasl yrmoB. CMexHble U
BEpTUKAJIbHBIE YIibl. BuccekTpuca yria.

[lepecekaromuecs: U napajuienbHble IpsiMble. llepneHauKyIspHbIe MpsSMbIE.
[lpuznaku mapawienbHocTH MOpsAMbIXx. CBoOWCTBAa MNapaUICNbHBIX — MPSMBIX.
[lepneHauKyJIAp U HAKJIOHHAS K TIPSIMOIA.

MHOI‘O)’FOJH)HI/IKH

TpeyronpHuku. Buabl TpeyroapHukoB. Menuana, OucceKTpHca, BBICOTA,
CpEemHss JIMHUA TpeyroyibHUKA. [[pu3Haku paBeHCTBa TPEYroibHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyroiabHuka. CepelrHHBIA NepHeHAUKYJIIp
orpe3ka. Cymma yIJIOB TpeyrojpHUKAa. BHemHHME yriael TpeyroJibHHKA.
HepaBeHncTtBo TpeyrosibHHKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamu
Tpeyroybauka. Teopema [Tudaropa.

[TogoGubie TpeyronapHuku. IIpu3Haku mMOAOOUS TPEYroJbHUKOB. TOUYKH
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTrOoJbHUKA, CEPEIMHHBIX
NEPIEHIUKYIIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema Paneca. MeTpuueckrue COOTHOLIEHUS B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC OCTpOro yrIJla MpsSMOYIOJIBHOTO Tpe-
yroapHuKa U yrioB oT 0 mo 180. dopmynbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC OJHOTO U TOro ke yria. Pemenune tpeyronsHukoB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.

UYerpipéxyronpauku.  [lapamnenorpamm.  CBolicTBAa M INPU3HAKHU
napayenorpamma. IIpsMoyrosbHUK, poMO, KBaapar, UX CBOWCTBA W IMPHU3HAKHU.
Tpaneuus. CpegHsis TUHUS Tpaneluu U €€ CBOWCTBA.

MHoroyroinsHuKkd. Belykiple MHOTOYroJibHUKU. CymMMa yrioB BBITYKJIOIO
MHOI'OyroyibHuKa. [IpaBunbHbIe MHOTOYTOJIBHUKH.



OxpykHOCTH U KpYr. ['eomMeTpuyecKkue nmocTpoeHust

OKpy>KHOCTb U KpyT. DJIEMEHTHl OKPYXXHOCTH M Kpyra. LleHTpanbHble U
BIIMCcaHHble yrubl. KacatenbHas K OKpY)KHOCTM M €€ cBoiicTBa. B3amMHoe
pPacIoJIOKEHUE MPAMONM M OKpYKHOCTH. OIMCaHHAas W BIMCAHHAs OKPYXHOCTH
TPEYroJIbHUKA. BrMcaHHble M ONMCaHHBIE YETHIPEXYTOJIBHUKH, MX CBOMCTBA U
IIPU3HAKU. BrimcaHHbIE ¥ ONIMCAHHBIE MHOTOYT'OJIBHUKHY.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIl NEpHIEHIUKYISAP
oTpe3ka u ouccekTpuca yrina kak [MT.

I'eoMeTpuyeckre MOCTPOECHUS LUPKYJIEM U JIMHEWKo. OCHOBHBIE 3aa4d Ha
IIOCTPOECHUE: IOCTPOCHUE YIUVIA, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
NEPICHNKYJIApA JAHHOTO OTPE3Ka, IOCTPOCHUE IPAMOW, MNPOXOMSIIEH dYepes
JTAHHYIO0 TOUYKY M MEPHEHAUKYISIPHON NTaHHOW MPsIMON, MOCTPOEHUE OMCCEKTPHUCHI
JIaHHOro yria. [loctpoenue TpeyroiapHuKa 1o 3ajanHbIM dseMenTaM. Meron ['MT
B 33/1a4ax Ha IIOCTPOCHUE.

I/I3MepeHne r¢eOMETPpHYC€CKHUX BCJIHYNH

JnmuHa otpeska. PaccrosiHue Mexay IByMmsl Toukamu. PacctossHue OT TOUKH
JI0 TIpsAMOM. PaccTosiHre Mexay napajieabHbIMU IIPSIMBIMU.

[TepuMeTp MHOTOYTOJIBHUKA.

JInuHa OKpYyKHOCTH. J[TMHA TyTU OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAaHHOTO yIUIa.

[TonsTus mionaan MHOroyroibHuka. PaBHoBenukue purypsl. Haxoxnenue
IUIOIIAIA  KBajpaTra, MpsSMOYIOJbHUKA, IapajulesiorpaMMa, TpPEYroJIbHUKA,
Tpaneuuu.

[Tonarne nnomanu kpyra. Ilnomane cexropa. OTHOUIEHHE TUIOLIANEH
NMoI00HBIX GUTYP.

JlekapToBble KOOPAUHATHI HA MJIOCKOCTH

dopMyna paccTosiHASI MEXAYy AByMs Toukamu. KoopawHaTtel cepenuHbl
oTpe3ka. YpaBHeHUE (QUTYpbl. YPaBHEHUS OKPYKHOCTH W MPSMOH. YTIIOBOU
KO3 PUIIMEHT MPAMOH.

BexTopnbi

[lonsitue BekTopa. Mopayns (anuHA) BekTOpa. PaBHBIE  BEKTOpHI.
Komnuneapueie BekTopbl. KoopanHatel BekTtopa. CloKeHHME W BBIYMTAHUE
BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4yucio. CKalsipHOE MPOU3BENECHHE BEKTOPOB.
Kocunyc yria Mexay 1ByMst BEKTOPAMH.

I'eomeTpuueckue npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu Gurypsl. [[Bmkenue Gurypsl. Bunbl nemkenus
burypsl: mapaieTbHBIN MEPEHOC, 0CeBasi CUMMETPUS, IIEHTpalibHAsS CUMMETpPHS,



noBopoT. PaBubie purypsl. ['omotetus. [lonobue puryp.
JIeMEHTBI JIOTUKH

Omnpenenenre. AKCMOMBI U TeopeMbl. JlokazaTtenbcTBO. JlOKa3aTeabCTBO OT
npotuBHOro. Teopema, oOpaTHas maHHOH. HeoO0XoauMoe U T0CTaTOYHOE YCIIOBUSI.
YnorpebieHue J0TuYeCcKuX CBA30K eCu..., Mo ..., mo20d U MoabKo mo2od.

*

reOMeTpl/lﬂ B MICTOPUYECCKOM PAasBUTHHN

N3 ucropumn reomerpun, «Hauana» EBxnmpa. Mcropus maroro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEPEHHH TPeyroiabHUKOB. [locTpoeHune
IIPAaBWJIBHBIX MHOTOYT'OJIBHUKOB. Kak 3apoawiaces uaes KOopauHar.

H.N. Jlo6auesckuii. JI. Ditnep. ®anec. [Mudarop.

Ilnanupyemoie pe3yibmamsvl 0C60CHUA YUEOHO20 npeomemd.

1. JIu4HOCTHBIE Pe3yJIbTATHI:

1) yMeHHE SICHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOW U
NMCbMEHHOM peYd, IOHUMAaTh CMBICI IIOCTaBJICHHOW 3aJay, BBICTPAUBATh
apryMeHTaluIo, IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI;

2) KpUTUYHOCTh  MBIIUICHUS,  YMEHHE  paclo3HaBaTh  JIOTUYECKU
HEKOPPEKTHBIE BHICKa3bIBaHUA, OTJINYATh THUIOTE3Y OT (PaKTa;

3) mpeacTaBICHUE O MAaTEeMAaTUYECKOW HayKe Kak cdepe 4YeI0BeUeCKOu
NEeSATENIbHOCTH, 00 »JTamax ee pas3BUTHs, O €€ 3HAUYUMOCTU Uil pa3BUTHUSA
IMBWIN3ALINH;

4) KpeaTUBHOCTh MBIILJICHHS, HHUIIHATHBA, HAXOIYMBOCTh, AKTUBHOCTD MPH
pELICHNY MaTeEMaTUYECKUX 3a/1a4;

5) yMeHHE  KOHTPOJMPOBAaTH  MpOIECC WM pe3yabTaT  y4eOHOM
MaTeMaTHYECKOU IEATEIIbHOCTH;

6) CIOCOOHOCTh K OMOIMOHAIBLHOMY  BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJlay, pEUICHUH, pacCyKICHHI;

7) BOCIHTaHHE POCCUMCKON TPaKTAHCKOH WIACHTUYHOCTH: IMAaTPHOTH3MA,
yBaxkeHuss Kk OTedyecTBy, OCO3HAHMUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOM HAYKH;

8) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO U caMO0Opa30BaHUIO Ha OCHOBE MOTHBALMHU K
00y4YEHUIO U TIO3HAHHUIO;

9) ocCo3HaHHBIA BBHIOOP M MOCTPOCHHE MajbHEUINCH WHIUBUIYATBHOM
TpaekTopuu O0Opa3oBaHUs Ha 0a3e OPHEHTHUPOBKH B Mupe npodeccuii u
npo(eCCHOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMUYMBBIX MO3HABaTENIbHBIX
MHTEPECOB, a TAK)Ke HA OCHOBE (DOPMUPOBAHMS YBAXKUTEIILHOTO OTHOILIECHUS K TPY-



1y, Pa3BUTHE OMbITA YYACTUSI B COLIMAIIBHO 3HAYUMOM TPY/IE;
10) yMeHue KOHTPOJMPOBATH TMPOLECC M pPe3yjibTaT y4eOHOW U
MaTEeMaTUYECKOMN JeSTEIbHOCTH;
11) KPUTHYHOCTH MBIIUICHUS, HHAITUATHBA, HAXOIYUBOCTh, aKTUBHOCTh TIPH
pelIeHUN TeOMETPUUECKUX 3a/1a4;

2. MeTanpeaMeTHbIe pe3yJbTaThl:

1) mepBOHAYAIBHBIEC MPEACTABICHUS 00 UACSX M O METO/IaX MaTEMATHKH KaK
00 yHHMBEpCAITbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEJICTBE MOJICTHUPOBAHUS SBICHHIM
Y TIPOLIECCOB;

2) yMEHHE BHJIETh MAaTEMAaTHYCCKYIO 3aJlady B KOHTEKCTE IPOOJIEMHOM
CUTYallMM B IPYTUX JUCLMIUINHAX, B OKPYKAIOIIEH KU3HH;

3) yMeHHE  HAaxXOOUTh B  PA3JIMYHBIX  HCTOYHHMKAX  HMH(OPMAIIHIO,
HEOOXOJUMYIO JJIsi PEIICHUsT MAaTeMaTU4YEeCKUX MpoOJeM, U NMpEeA-CTaBIATh €€ B
HNOHATHON (opMe; NMPUHUMATh PELICHHE B YCIOBUSX HEMOJIHONM M H30BITOYHOMH,
TOYHOM U BEPOSITHOCTHON MH(pOpMaLny;

4) yMeHHE TOHMMaTh W  HCIOJb30BaTh MaTEMaTHUYCCKHE CpEJICTBA
HaISTHOCTH (TpaduKy, TUarpaMMbl, TaOJIHIIbI, CXEMBbI U Jp.) JUIsl WILTIOCTPAIIUH,
WHTEpIIPETALUN, ApTyMEHTALINH;

5) yMeHHe BBIIBUTATH THUIOTE3bI MIPU PEIICHUH YYCOHBIX 33724 U TIOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

6) yMeHHE  TPUMEHSATh  HMHIYKTHBHBIE ©  JEAYKTUBHBIE  CIIOCOOBI
paccykJeHUM, BUJETh PAa3IMUHbIE CTPATETMH PEIIECHUS 3a/1ay;

7) MOHMMAaHUE CYIIHOCTH aNTOPUTMHUYECKUX TPEANHCAHUN W yMEHHE
JENCTBOBATh B COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

8) yMeHHE CaMOCTOSTEJIbHO CTAaBHTh IIEJIM, BBIOMpaTh M CO3/1aBaTh
aJITOPUTMBI 11 PEIIEHUs] yYeOHBIX MaTeMaTHUYECKUX pooIieM;

9) yMeHue MmiaaHupoOBaTh U OCYLIECTBIATH ACSTEIbHOCTh, HAPABICHHYIO Ha
pelIeHue 3a7a4 UCCIeA0BaTEIbCKOr0 XapakTepa;

10) yMeHHe caMOCTOSTEIILHO OTPEACATh e CBOET0 00YUCHHMS, CTABUTh U
dbopMynupoBath s ce0sl HOBbIE 3a/1a4 B y4€0e, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MO3HABATEJIbHOM JEATCIHBHOCTH;

11) yMeHHE COOTHOCUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEH JIESATEIbBHOCTH B MPOIECCe JOCTHKECHHS
pe3ynbTara, OnpeaeisaTh CocoObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHU C M3MEHSIOIICUCS
CUTYyaLlueH;

12) ymeHHe ompenensTh MOHSATHSA, CO37aBaTh OOOOIICHHS, YCTaHABIMBATh
aHaJIOTUH, KJIACCU(PHUIMPOBATh, CAMOCTOATEIbHO BBHIOMpPATh OCHOBAaHUS U
KpUTEPHUH IS Kilaccu(pukaiuu;

13)  ycraHaBnMBaTh ~ MPUYHHHO-CIICJCTBCHHBIC  CBS3HM,  MPOBOJHTH
JI0Ka3aTeJIbHOE PacCyKJIEHHE, YMO3aKI0UeHnEe (MHAYKTUBHOE, JEAYKTUBHOE U TIO
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

14) yMmeHue WILTIOCTPUPOBATh W3yUCHHBIC TOHSATHS M CBOWCTBAa (QUTYD,



OMpPOBEPraTh HEBEPHBIE YTBEPIKICHMUS;

15) KOMIIETEHTHOCTh B O0JaCTH HCIOJb30BaHUS HH(POPMAIHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

16) nepBOHayYaIbHBIC MPEICTABICHUS 00 UACIX M O METOJaX T€OMETPHH KaK
00 YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBICHUN
U TIPOIIECCOB;

17) ymeHue BHACTh I'€OMETPUYECKYIO 3aady B KOHTEKCTE IMPOOJIEMHOMN
CUTYyalluu B IPYTUX JUCHUILUIMHAX, B DKPYKAIOIIEH KU3HMU;

18) yMeHuWe HaxOIUTh B PA3IMYHBIX HCTOYHUKAX HH(OPMAIIHIO,
HEOOXOUMYIO JUISI PEIICHUS MAaTeMaTU4YeCKUX MpoOieM, M MPEACTaBIsATh €€ B
MOHATHOU (popMe, MPUHUMAThH PEIICHUE B YCIOBUSAX HEMOIHOW WM U30BITOYHOM,
TOYHOU MM BEPOSTHOCTHOM MH(OpMALINH;

19) ymeHHMe TmOHMMATh W UCHOJB30BATH MAaTEMATHYECKHE CpEACTBA
HArJISIIHOCTH  (YepTeXH, TaOMUIbl, CXEeMbl W Jp.) s  HWLIIOCTpaluH,
MHTEPIIPETALUN, ApTyMEHTALINUH;

20) ymeHHME BBIIBUraTh THIIOTE3bl IMPH PEIICHUW 33Ja4d W IOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

3. IlpeameTHbIE Pe3yJIbTATHI:

1) oBnaneHue 0a30BbIM MOHSATHIHBIM alapaToOM [0 OCHOBHBIM pa3zesiaM
COJICpKaHMs; TMpEACTaBiIeHHEe OO0 OCHOBHBIX H3yYaeMbIX MOHSATUAX (YHCIIO,
reomerpuyeckas ¢Gurypa, ypaBHEeHHE, (DYHKIIMS, BEPOATHOCTb) KaK BaKHEHIIMX
MAaTEMaTUYECKUX MOJENSAX, MO3BOJSIIOUIMX OMNHUCHIBATH W HM3y4daTh pPEAbHbBIE
MPOLIECCHI U SIBJICHUS;

2) yMeHHe paboTaTh C MaTE€MaTHUYECKUM TEKCTOM (aHAJIMU3UPOBATh,
U3BJIEKaTh HEOOXOIMMYIO0 HMH(OpMAIMIO), TOYHO W TPaMOTHO BbIpaXaThb CBOU
MBICIK B YCTHOM M IIUCBMEHHOM pE€Yh C MPUMEHEHUEM MaTeMaTHU4YECKOU
TEPMUHOJIOTUM W CUMBOJIMKH, HCMOJb30BaTh PAa3JIUYHbIE S3bIKM MaTeMaTUKH,
OPOBOAUTH  KJAcCU(PHUKAlMU, JIOTHYECKHME OOOCHOBaHHMS, JIOKa3aTelbCTBa
MaTeMaTUYECKUX YTBEPKICHUI;

3) pa3BUTHE TPEACTaBICHMA O YHUCIE W YUCIOBBIX CHCTEMax OT
HaTypaJbHBIX JO JEWCTBUTEIBHBIX YHCEI; OBJAJCHUE HAaBBIKAMU YCTHBIX,
MACbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCIICHUN;

4) oBnazeHHE CUMBOJBHBIM SI3BIKOM aireOpbl, MPUEMAMH BBITOJIHEHHUS
TOXJIECTBEHHBIX  MPeoOpa3oBaHUW  pPAlMOHANBHBIX  BBIPAKEHHM, pEIICHUS
yYpaBHEHUH, CHUCTEM YypaBHEHUI, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHHE
UCIIOJIB30BaTh UACK KOOPJIMHAT HAa IJIOCKOCTH Il MHTEPHpPETAlUU YpaBHEHUH,
HEPaBEHCTB, CHUCTEM; YMEHUE NPUMEHATh anredpanyveckue Mnpeodpa3oBaHus,
anmnapar ypaBHEHWIl W HEpaBEHCTB MJisl PELIEHUs 3a/lay U3 Pa3IMYHBIX pa3/IesioB
Kypca;

5) oBnageHue cUCTEeMOW (YHKIIMOHAJIBHBIX MOHATHH, (QYHKIMOHATBLHBIM
S3bIKOM W CHUMBOJIMKOM; yYMEHHE HCIOJIb30BaTh (DYHKIMOHAIBHO-TpapUUecKue
MPEACTABIICHUS 1JIS ONUCAHUS U aHAIIM3a PEAIbHBIX 3aBUCUMOCTEH;

6) OBJIaJEeHWE OCHOBHBIMH CIOCOOAMH TIPEACTABJICHUS W aHalu3a
CTaTUCTUYECKUX  JIaHHBIX; HAJUYUE TMPEICTABICHUNA O  CTAaTUCTHUYECKUX



3aKOHOMEPHOCTSIX B PEATbHOM MHPE M O PA3IUYHBIX CIOCO0AX UX HU3YUYECHHs, O
BEPOSITHOCTHBIX MOJIENSIX;

7) oBIaJeHUE TEOMETPUYECKUM S3BIKOM, YMEHUE HCIOJIb30BaTh €ro s
ONMMCAHMS TIPEIMETOB OKPYXKAIOIIETO MHUpA; PAa3BUTHE MPOCTPAHCTBEHHBIX
NPEACTAaBICHU U  HM300pa3UTENIbHBIX YMEHHM, NpPUOOpETeHHE  HAaBBIKOB
r€OMETPUYECKUX TTOCTPOCHUM;

8) yCBOEHHE CUCTEMAaTHUYECKUX 3HAHUH O MIIOCKUX (UTypax U UX CBOMCTBAX,
a TakK€ Ha HaIJBIIHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TEJNAX,
YMEHUE TNPHUMEHATh CHCTEMAaTHYECKHME 3HAHUA O HUX Ui pEeLICHUs
F€OMETPUYECKUX U MPAKTUUYECKUX 33a4;

9) yMeHue u3MeEpATh IJIMHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, HCIIOIb30BaTh
dbopMyIIBI 111 HAXOXKIEHUS TIEPUMETPOB, TUIOIMIAJCH U 00bEMOB T€OMETPUUYECKUX
duryp;

10) ymeHHE NpPHUMEHSATh W3y4YCHHBIC TOHATHS, PE3yJbTaThl, METOMABI IS
pelIeHHs 3aa4 NPaKTUYECKOTO XapakKTepa M 3aJay U3 CMEXKHBIX NHUCIUIUIMH C
UCIIOJIb30BaHUEM IMPU HEOOXOAMMOCTH CIIPAaBOUHBIX MAaTEpUANIOB, KaJbKYJSATOpA,
KOMITBIOTEDA;

11) oco3HaHHe 3HAUCHHS TE€OMETPUH IS TIOBCETHEBHOM JKU3HH YETIOBEKA;

12) nmpencraBieHWe O TEOMETPUM Kak cdepe  MaTeMaTHYECKON
NEeSATeNbHOCTH, 00 »Tamax e€ pa3BUTH, O €€ 3HAUYUMOCTU Uil pa3BUTUSA
UMBUJIU3ALINH;

13) pasBuTHe yMeHHI paboTaTh ¢ y4eOHBIM MATEeMATHYSCKUM TEKCTOM
(aHaIM3MpPOBATH, M3BIEKATH HEOOXOAMMYIO WH(OpPMALHMIO), TOYHO M TIPAMOTHO
BBIP&KATh CBOM MBICIIM C TPUMEHEHUEM MaTEMaTUYECKOH TEPMHHOJOTUU U
CUMBOJIMKH, IPOBOJUTH KJIacCU(UKAIH, JIOTHYECKHE 00OCHOBAHMS;

14) BnaneHue 0a30BBIM MOHATUHWHBIM aIlllapaToM IO OCHOBHBIM pa3jieiaM
COJIEp KaHUS;

15) cucremaTruecKue 3HaHUS 0 PUTYpax M UX CBOMCTBAX;

16) npakTUYeCKH 3HAYUMbIC TEOMETPHUYCCKUE YMEHHS M HABBIKH, YMCHHE
IPUMEHATh MX K PELICHUI0 T€OMETPUYECKMX W HETeOMETPHYECKHX 331ad, a
UMEHHO:

. n300pakaTh PUTypHl HA TUIOCKOCTH;

. UCIIOJIB30BaTh TE€OMETPUYECKUI S3bIK JUIS ONMCAHMS IPEIMETOB
OKPYXAaIOILEro MUpPA;

. U3MEPATHh IJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BBIUMCIATH IUIOIIAIN
duryp;

. pacno3HaBaThb U M300pa)kaTh paBHbIC, CHMMETPUYHBIE U MOJO0OHbBIE
durypsr;

. BBINIOJIHATh MOCTPOCHUSI TE€OMETPUYECKUX (GUTYyp C TMOMOIIbIO
LIUPKYJIS U TUHEUKH;

. YUTaTh U HCIOJB30BaTh WHGOPMAIMIO, TMPEJCTAaBICHHYIO Ha
YEepTekax, CXeMaX;

. IPOBOJUTH MPAKTUYECKHUE PACUETBHI.

Apudmetuka



I1o oxoHYaHNK U3ydEeHUS KypCa yHalluMCs HAyYUTCS:

o OCOOEHHOCTH JIECATUMHON CUCTEMbI CUMCIICHHUS;

o UCIIO/Ib30BaTh IOHATHS, CBSI3aHHBIE C JCIMMOCTBIO HATypPaJIbHBIX
4uCer,

o BBIp@XXKaTh YHMCJIAa B SKBUBAJICHTHBIX (hopMax, BbIOMpas Hambosee
MOAXOAIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYyaluu;

o CPAaBHUBATh M yIIOPANOIMBATH PAMOHANIEHBIC YHCIIA;

o BBIIIOJIHATH BBIYMCIICHUSA C pPaAlMOHAJIBHBIMU 4YMCIIAMH, COYeTas
YCTHBIE U TUCbMEHHBIE IPUEMBI BBIYMCIIEHUHN, IPUMEHEHNE KAIbKYJIATOPA;

o HCIIOJIb30BaTh ITOHATHS 51 YMEHHUS], CBSI3aHHBIC c

MPOMOPUHAOHAIBHOCTHIO BEJIMYMH, ITPOLIEHTAMHU, B XOJI€ PEIIEHUS] MATEMATHYECKHUX
3a7a4 M 3aJa4 U3 CMEXKHBIX MPEAMETOB, BBINOJHATh HECIOKHBIE MPAKTUYECKUE
paCYETHI;

o aHAIM3UpOBaTh TpadUKU 3aBUCUMOCTEM MEXAy BeITUYMHAMU
(paccrosinue, BpeMsi; TeMIiepaTypa u T.11.).

Yuawuiica nonyuum 6o3moorcnocms:

° NO3HAKOMUMbCS € NO3UYUOHHBIMU — CUCMEMAMU  CUUCTEeHUS C
ocrnosanusamu, omauunvimu om 10);
° yenyoums u pazsums NpPeoCmABIeHUus 0 HAMYPAIbHbIX YUCIAX U

CBOUCMBAX OCIUMOCMIU,

o HAyuUmvCs UCNOIb308AMb npuémol, payuoHaiuzupyouue
BbIYUCTICHUS, NPUOOPeCU  HABLIK KOHMPOIUPOBAMb  BbIUUCHEHUS, BblOUPAS
nOOX00AWUL O CUMYayuu Cnocoo.

Yucaosbie 1 OyKBeHHbIE BHIPAKCHUA. Y PABHEHUS
[To okOHYaHWMM U3YYEHUS Kypca YUalIUC HAyUUTCS:

o BBIIIOJIHATH ONIEPALIMH C YACIOBBIMH BBIPAKEHUSMU;

o BBINIOJIHATh MPeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUN (pacKpbITHE
CKOOOK, pUBEIEHUE MOJOOHBIX ClIaraeMblX );

o pewmiaTb  JUMHEHHBIE ypaBHEHMWS, pellaTb TEKCTOBBIE —3a7a4H

aredpandyeckuM METOJIOM.
Vuawutics nonyuum 6osmoorcHocms:

o paseums  npeocmasieHus 0 OYKBEHHbIX  BbIPANCEHUSAX U  UX
npeodpa308aHuUsx;
o 06nademsv  CHEYUATbHbIMU — NPUEMAMU  peuleHus  YPaeHeHui,

NPpUMEHSMb  annapam YpasHeHull O peuleHusi KAk MeKCmogblX maK U
NPAKMU4ecKux 3a0ay.

I'eomerpuueckue ¢purypsol.

HN3mepenune reomeTpuYecKuX BeTHYMH

ITo oxoHYaHNK U3ydEHUS KypCa y4allucs HayYUuTCs:

o pacro3HaBaTh Ha YEpPTEkKaxX, PUCYHKAX, MOJAEISAX U B OKPY’KaIOIIEM
MUpE TIOCKHE U MTPOCTPAHCTBEHHbIE TEOMETPUYECKUE (DUTYPBI U X AJIEMEHTHI;



o CTPOUTH YTJIbl, ONPENEIATh UX IPAAYCHYIO MEPY;

o pacno3HaBaTh W H300paxkaTh pa3BEPTKH KyOa, MPSIMOYTOJILHOTO
napajuieenunena, MpaBuibHON MUpaMUJIbl, HUJIMHIPA U KOHYCA;

o OTIPE/ICTIATH MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI TUHEITHBIC
pa3Mepbl camoi (pUTypsl U1 HA00OPOT;

o BBIYUCIIATh 00BEM MPSIMOYTOJIBHOTO NapajljIesIeNue a u Kyoa.

Vuawuiica nonyuum 603MoCcHOCHb:

o HAy4umuCsi 8bIMUCTAMb 00bEM NPOCMPAHCMBEHHBIX 2e0MeMPUYeCKUX
@ueyp, cocmagnenHvix u3 npAMoy20ibHbIX NAPAILLEIeNnUnedos;,

o yemyoums U paseums NpeocmasieHus o0 NPOCMPAHCIEEHHBIX
2eomempuieckux ueypax,

o HAyuumvbcsi  NPUMEHAMb NOHAMUE pA3GEPMKU Ol  BbINOIHEHUSs]
NPAKMU4EeCKUX pacuémos.

JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n
[To oxOHYaHWUM U3YyYEHUS Kypca yUallIUiiCs HAyYUTCA:

L HCIIOJIB30BaTh HpOCTGﬁHIHG CITOCOOBI MNpCaACTAaBJICHUA MW aHaJIn3a
CTaTUCTUYCCKHNX NAHHBIX,
L peuiaTtb KOM6I/IHaTOpHI>Ie 3aJa4l Ha HaXO0XICHHC KOJIMYCCTBA

00BEKTOB MJIN KOMOMHAITUIA.

Yuawutica nonyuum 803moducHocms:

o npuobpecmu nepeoHaAYaAIbHbIN ONbIM Op2anHu3ayuu coopa OaHHbIX NPU
NPOBeOeHUU Onpoca OOWEeCMBEeHH020 MHEHUs, OCYWeCmeisimsb UX aHaIus,
npeocmasisims pe3yibmamsl ONPoca 8 sude maodiuysl, OUACPAMMbL;

o HayuumvbCcsi  HeKOMOPbIM  CNeyuaibHblM  NpUuemMam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Harasinnas reomerpust

BrImycKHUK HAy4UTCS:

* pacro3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJIEISIX U B OKPYKAIOIIEM MUPE
IUTOCKHE U TIPOCTPAHCTBEHHBIC TEOMETPUUYECKUE QUTYPHI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJbHOIO Napasuleenunena,
MPaBUILHOM MUPAMUJIBI, IUITUHAPA U KOHYCA,;

* CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBLHOTO MapajiesenuIesa;

* ONpENENATh MO JMHEMHBIM pa3MepaM pa3BEPTKU (PUIypbl JIMHEHHBIE
pa3Mepsl camoii (purypsl 1 HA00OPOT;

* BBIYHUCIISATH 00BEM MPSMOYTOJIBHOTO Mapaljiesienumnesa.

Buvinycknuk nonyyum 603mMo#CHOCHb!

* HAYUUMbCA  GbIYUCTAMb 00BEMBL NPOCMPAHCIMBEHHBIX 2e0MeMmpUYeCcKUx
Guzyp, cocmasneHuvix uz npsAMoy20bHbIX NAPAIIeNenuneoos.

HarypajabHbie yncaa. [poou. Panuonanbubie yucaa
BrinyckHuK HayduTcs:



* IOHUMATh OCOOCHHOCTH JACCATUIHONU CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C JIETUMOCTBIO HaTypajbHBIX
YHCelT;

* BBIpaXkaTh 4KCJIa B SKBUBAJEHTHBIX (opmax, BwIOUMpas Haubosee
MOJXO/ISIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

* CPaBHMBATh U YIOPSA0YUBATH PAIMOHAJIbHBIC YHCIIA;

* BBIMOJHATH BBIYUCIICHUS C PAallMOHATIBHBIMHU YHCIIAMH, COUYETasi YCTHBbIE U
MTMCEMEHHBIC TPUEMBI BRIYUCIICHHH, IIPUMEHEHNE KAJIbKYJIATOPA;

* HCTIOJL30BaTh TMOHATHS M yYMEHHS, CBS3aHHBIC C MPOMOPIHUOHATHLHOCTHIO
BEJIMYMH, TPOIICHTAMH, B XOJE pEIICHUS MaTeMaTHYECKUX 3a7ad W 3a7ad U3
CMEXHBIX TIPEIMETOB, BHITIOJHATHh HECIIOKHBIC TTPAKTUICCKUAE PACUETHI.

Buvinyckuux nonyuum 603mMo#CHOCb.

* NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCTNEMAMU CYUCTIEHUSl C OCHOBAHUAMU,
omauunvimu om 10;

* yenyoums u pazeums npedCcmasieHus 0 HamypaibHbIX YUCIAX U CBOUCMBAX
oenumocmu,

* HAYUUMbCS UCNONB308AMb NPUEMBL, DAYUOHATUSUPYIOWUE BbIYUCTIEHUS,
npuobpecmu NPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8bLOUPAST NOOXOOAUUL 05
cumyayuu cnocoo.

JledicTBUTE/IbHBIE YHCJIA

BBITyCKHUK HAyYUTCS:

* MCITOJIb30BAaTh HAYaJIbHBIC MPEJCTABIICHUS O MHOXECTBE JICHCTBUTEIBHBIX
YHUCEIT;

* OIICPHUPOBATh TOHATHEM KBAJPaTHOIO KOPHS, TNPHUMEHATH €ro B
BBIYHMCIICHHSIX.

Buinycknuk nonyuum 603modicHocmb:

* paz6umMb NPEeOCMABLeHUe 0 YUCTE U YUCTOBLIX CUCEMAX OM HAMYPATbHbIX
00 0eliCmBUMEeNbHbIX YUCETL, O POJIU BLIYUCTIEHUL 8 NPAKINUKE,

* pazeums U yeryoumev 3HAHUSA O OeCAMUYHOU 3ANUCU OeUCMBUMETbHbIX
yucen (nepuoduyeckue u Henepuoouieckue opoou,).

N3mepenusi, npulJIMKeHUs, OLEHKH

BbINyCKHUK HAYy4YUTCA:

* UCMOJB30BATh B XOJE pELIECHUs 3a/lay 3JIEMEHTAPHbIE MPEICTaBICHUS,
CBSI3aHHBIE C MPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYMUH.

Buinycknuk nonyuum 803modrchocmy:

* NOHAMb, UMO YUCTOBble OaHHble, KOMopbvle UCHOAb3VIOMC Ol
Xapakxmepucmuku 00beKmos8 OKpY#caowe2o Mupa, AeIAI0mMes npeumyuecmseHHo
NPUOIUIHCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepHCAUUXCA 8
UHPDOPMAYUOHHBIX UCHOYHUKAX, MOIHCHO CYOUMb O NOCPEUHOCINU NPUOTUNHCEHUS,

* NOHAMb, YMO NOSPEUHOCMb pPe3yIbmamad GblYUCIeHUU O00ANCHA Obimb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX.

AJire0panvecKue BbIPaKeHUsI

BrinyckHUK HayduTCs:



* OIIEPUPOBATH MOHATUSIMUA «TOXIECTBOY, «TOXIECTBEHHOE
npeoOpazoBaHuey, pemaTh 3aJauu, coaepxaire OyKBeHHbIE TaHHBIC;, paboTaTh C
bopmynamu;

* BBITIOJIHATh MPEOOpa30oBaHMs BBIPAKEHUH, COJAEPXKAIIUX CTETIEHU C
IIEJTBIMU TIOKA3aTeNISIMUA U KBaJIpaTHBIC KOPHHU;

* BBITIOJIHATH TOXKICCTBEHHBIE MPeoOpa30BaHMsl PAllMOHATBHBIX BBIPAKCHHNA
Ha OCHOBE MPaBUJI ICHCTBUHN HAJl MHOTOYJICHAMH U alreOpandecKuMH IpOOsSMHU;

* BBITTOJIHSATH Pa3JI0KEHNE MHOT'OWICHOB HA MHOKHUTEIIH.

Buinyckuux nonyuum 603mMo#CHOCHb HAYYUMbCAL:

* 8bINOJIHAMb MHO20ULA208blEe NPeoOPA3Z08AHUS PAYUOHAILHBIX GbIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOP CnOCO008 U NPUEMO8B,

* NPUMEHAMb MONCOeCmBeHHble NpeoOdpPa308anusi Ol peuleHuss 3a0ad U3
PA3IUYHBIX paz0enos Kypca (Hanpumep, Oisi HAX0HCOeHUs HaUbOIbUe20/HauMeHb-
uieeo 3Ha4eHUsl BbIPANCEHUS).

YpaBHeHust

BBIITYCKHHK HAy4UTCS:

* pelaTh OCHOBHBIC BHJIBI PAIlMOHAIILHBIX YPaBHEHUH C OJHOM IIEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHECHHUH C ABYMS IICPEMCHHBIMH,

* IOHMMAaTh ypPaBHCHUE KaK BAKHCHINYI0 MAaTeMaTHYSCKYI0 MOJCIb JIJIs
OINMCaHUSA W M3YYCHHs Pa3HOOOPA3HBIX PEaIbHBIX CHTYaI[Hil, PelIaTh TEKCTOBBIC
3a/1a4u aNreOpandecKuM METO/I0M;

* IPUMEHSATH IpaduuecKkre MPEJCTABICHUS JJI MCCICAOBAHUS YpaBHEHUH,
WCCJICJIOBAHMSI M PEIICHUS CUCTEM YPAaBHCHHH C JIBYMs IIEPEMCHHBIMH.

Boinycknux nomyuum 603mMoiCHOCMb HAYYUMBCSL.

* 0671a0emb  CHEeYUAIbHbIMU NPUEMAMU  DEUleHUsT VYPABHEHUL U CUCeM
VPAsHeHUll,  YBEepPeHHO  NPUMEHAMb  Annapam  YpasHeHutl Ok peleHus
PA3HOOOPA3ZHBIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemo8, NPAKMUKU,

* npumenams epaguueckue npeocmasieHus 01 UCCIe008aHUsL VPABHEHUL,
cucmem ypasHeHull, cooepicauux OyKkeenHvie Kod3pouyuenmol.

HepaBenctBa

BpinyCkHUK Hay4uuTCS:

* IOHUMATh U MPUMEHATh TEPMHUHOJOTHIO M CHUMBOJHUKY, CBS3aHHbBIC C
OTHOIIIEHHEM HEPAaBEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB;

* pemiaTh JIMHEWHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M WX CHUCTEMBI;
pelaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha rpaduyecKue mpeacTaBIeHuUs;

* IPUMEHATH amnmapar HEPABEHCTB [JIsl PEIICHHUS 3ajlad U3 Pa3JIMYHbIX
pa3aenoB Kypca.

Buinyckuuk nomyuum 603mM0cHOCb HAYYUMBCSL:

* PA3HOOOPA3HBIM  NPUEMAM  OOKA3AMENbCMBA  HePABEHCMS,  YBEPEeHHO
NPUMEHAMb annapam HepageHcme Ol peuleHusi  pPa3sHO0OPA3HbIX
Mamemamuyeckux 3a0ad U 3a0a4 U3 CMeNHCHbIX NpeoMemos, NPAKmuKu,

* npuMeHams epagpuyeckue npeocmasienus O0jisl UCCIe008aHUL HEPABEHCMNE,
cucmem HepaseHcms, cooepicawyux byKeeHHvle Ko3ppuyuenmeol.



OcHoBHbIe OHATHS. UnCI0BbIE PYyHKIUMN

BhIlyCKHUK HAy4UTCA:

* IOHUMATh U UCIOJIb30BaTh QYHKIMOHAIbHBIC MTOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* CTpOUTH TpaduKU DJIEMEHTApHBIX (YHKIMMA;, HCCIeoBaTh CBOMCTBA
YHUCJIOBBIX (PYHKIIMI HAa OCHOBE M3YUYEHUS TOBEACHUS X IPAPHUKOB;

* IOHUMAaTh (YHKIUIO KaK BAKHEHIIYI0O MaTeMaTHYEeCKYI0 MOJETb IS
OMMMCAHWs  TIPOIECCOB M  SBICHUHM  OKPYXKAIOMETO  MHpPa, TMPUMEHSTH
GYHKIIMOHATBHBIA SI3BIK JJISI OTMHMCAHUS M HMCCIICIOBAHUS 3aBUCUMOCTEH MEXITy
bU3MYEeCKUMU BETUIMHAMM.

Buvinycknuxk nonyuum 603mMox4CHOCHb HAYYUMBCAL

* IPOBOOUMDb UCCNIe008AHUS, CEA3AHHbIE C U3YYEHUEM CE80UCME (YHKYuUl, 8
MOM 4uclle ¢ UCNOTb308AHUEM KOMNbIOmepd, HA OCHO8e 2PApUKO8 U3YUEeHHbIX
dyukyui  cmpoums  Oonee  Cr0dCHble  epaghuku  (KYCOYHO-3A0aHHblE,  C
«BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNOIBL308aMb (DYHKYUOHAIbHbIE NPEeOCMABIeHUsl U C8OUCMBA (DYHKYULL
O0JI51 peueHus MamemamudecKux 3a0ay u3 pasiuynsix pasoenos Kypcd.

Yucaosbie NM0OCJIEI0BATEILHOCTH

BrinmyckHUK HAyduTCS:

* IOHMMAaTh M HCHOJIb30BaTh S3BIK TOCIEI0BATEIBHOCTEN (TEPMUHBI,
CUMBOJIMUECKUE 0003HAYCHU);

* IPUMEHATHh (HOPMYJIbI, CBS3aHHBIE C apU(PMETUUECKON U TEOMETPUUECKOMN
nporpeccueit, u ammapart, cHOPMUPOBAHHBIA MPU HU3YUCHUH JPYTUX Pa3eioB
Kypca, K pelIeHUIO 33/1ay, B TOM YUCJIE C KOHTEKCTOM U3 PeaJbHOM KU3HHU.

Buvinycknuk nonyuum 603mMo4CHOCIb HAYYUMBCAL

* pewiamsb KOMOUHUPOBAHHbIE 3A0aUlU C NPUMEHEHUEM OPMYI N-20 YlleHd U
CYMMbl NEPBbIX N YNEHO8 apUupMemudeckou U 2eoMempuiecKkol npocpeccuu,
NPUMEHSA NPU SMOM annapam ypaeHeHul U HepageHcms;

* NOHUMAMb  APUPMEMUUECKYI0O U 2e0OMEempPUUecKyio Npocpeccuro  Kak
@YHKYUU HAMYPATLHO2O aAp2YMeHma, CeA3bl8aAMb aApUPMEemuieckyio npospeccuro
C IUHEUHBIM POCTNOM, 20MEMPUYECKYIO — C IKCNOHEHYUATIbHBIM POCTIOM.

OnucarejibHasl CTATUCTHKA

BBITyCKHUK Hay4YHTCSI MCIIOJIB30BATh MPOCTEHIIIIE CITIOCOOBI TIPEICTABICHUS
M aHaJIN3a CTATUCTUYECKUX JAHHBIX.

Buinycknuk nonyuum 603MoxcHOCMb npuobpecmu nepeoHAUAIbHLIN ONbIM
opeaHuzayuu coopa OAHHBLIX NPU NPOBEOeHUU ONPOCad 0OUWEeCMBEHHO20 MHEHUs,
OCYWeCmanams Ux aHaiu3, npedCcmasisims pe3yibmamosl ONpocad 6 guoe maoauybsl,
ouazpammei.

Cuyuaiinbie cOOBITHSI M BEPOAATHOCTD



BpinyCKHUK HAaydWuTCS HAXOJIUThb OTHOCHUTEIBHYIO YaCTOTY U BEPOATHOCTH
CIIy4aitHOTO COOBITHSL.

Buinycknuxk  nonyyum 603MOMCHOCMb npuobpecmu  Onvlm NPOBeOeHUs]
CAVYAUHBIX IKCNEPUMEHMO8, 6 MOM 4Yucle ¢ HNOMOWbIO KOMNbIOMEPHO20
MOOenUpoBaHus, UHmMepnpemayuy ux pe3yibmamos.

KomoOunaropuka

BreimyckHUK HayduTcs pemiath KOMOMHATOPHBIC 3aayd Ha HaXOXJICHUE
yrciia O0ObEKTOB WJIM KOMOMHAIIUH.

Boinycknux nomyuum 603mMox#CHOCMb HAYYUMBCSL

*yenyboums U - pazeumes  NPeOCMAsNeHuss O NPOCMPAHCMBEHHbIX
2eoMempuiecKux ueypax;

* HAYYUMbC — NPUMEHAMb  NOHAMUe  pa3eépmku Ol GblNOJHEHUs.
NPAKMUYECKUX PACUEMOE.

I'eomerpuyeckue Gpurypsl

BBIITYCKHHK HAy4UTCS:

* IOJB30BAThCS  SI3BIKOM ~ TEOMETPHHM IS OINHCAaHHUS  NPEIMETOB
OKPY’KaIOIIEro MUpPa U UX B3aUMHOI'O PACIIOJI0KCHHUS,

* pacIio3HaBaTh M HM300pa)kaTh Ha YepTekKaxX M PUCYHKAX I'€OMETPUUCCKHE
(burypsl 1 UX KOH(UTYpalUU;

* HaXOJIUTh 3HAYCHUS JJIMH JIMHCHHBIX 3JIEMEHTOB (DUTYP M UX OTHOIICHHS,
rpagycHyto Mepy ymioB oT 0° mo 180°, mpuMmeHsiss onpeneneHus, CBOWCTBA U
IMPU3HAKKH (PUIYP M UX DJICMEHTOB, OTHOIICHHUS (Hryp (paBEeHCTBO, IMOAOOHE,
CUMMETPHH, IIOBOPOT, apaJlICIbHBINA ITEPEHOC);

* OIICPUPOBATh C HAYAJIBHBIMUA TOHATHSAMU TPUTOHOMETPUU M BBITOJIHATH
sJIEMEHTapHBIC ONepaluy HaJ GYHKIHUSIMH YTIIOB;

* pemaTh 3aJa4d Ha JOKa3aTeJIbCTBO, ONMUPAsCh Ha HM3yYCHHBIC CBOMCTBA
buryp W OTHOIICHHH MEXAY HHUMH M TPUMEHSAS H3YYCHHBIC METOJIbI
JI0Ka3aTeNbCTB;

* pelIaTh HECJIOXHBIC 3a7a4d Ha IIOCTPOCHUE, TNPUMEHSAS OCHOBHBIC
AJITOPUTMBI TTIOCTPOCHHUS C TIOMOIIBIO [IUPKYJISI U TUHCHKY;

* pemIaTh MPOCTEHINMe TIAHUMETPUUECKHE 3a]1a4M B POCTPAHCTBE.

Buvinyckrux nonyuum 603mM0o%CHOCHb HAYYUMbBCSL.

* 061a0eMmb Memooamu peueHus: 3a0a4 Ha 8bIYUCTeHUST U OOKA3AMeNbCMEdA.:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos u
MEMOOOM 2eOMEMPUHECKUX MECH MOUEK,

* npuobpecmu onvim npUMeHeHUs aneebpauyecko2o u
MPUSOHOMEMPUYECKO20 — annapama U  uoeu  O0BUJCEeHUsl Npu  peuleHuu
2eoMempuyecKux 3a0au,

* 061a0emvb MPAOUYUOHHOU CXeMOU peuleHuss 3a0ay Ha NOCMpoeHue ¢
NOMOWBIO  YUPKYISL U JIUHEUKU: AHAIU3, Nocmpoenue, O00KA3ameibCmeo U
uccieoosarue;

* HAYUUMbCSL peuanms 3a0a4u Ha NOCMpoeHUe MemooOM 2eoMEeMPULecKo2o
mecma moyex u Memooom noooous;



* npuobpecmu onvim UCCLEO08AHUS CEBOUCME NIAHUMEMPUUECKUX Guayp c
NOMOWBIO KOMNBLIOMEPHBIX NPOSPAMM,

* npuobpecmu Onvim GbINOJIHEHUsL NPOeKmMo8 no memam «I eomempuueckue
npeobpazosanus Ha niockocmuy, «Illocmpoenue ompeskos no gopmyne».

N3mepeHue reoMeTpryecKux BeJIMYMH

BrIlyCKHUK HAy4UTCA:

* ICIIOJIB30BAaTh CBOMCTBA HW3MepeHus [UIMH, IUIOIIAJAEH W YIJOB IIPHU
pellieHny 3a7ad Ha HAXOXKJIEHHE [JIMHBI OTpe3Ka, UIMHBI OKPYXHOCTHU, JJTUHBI
JYTH OKPY>KHOCTH, TPaJyCHOM MEpHI yria;

* BBIYHCIIST TUTOIIA U TPEYTOJIbHHUKOB, IPSIMOYTOJIbHUKOB,
napauieIorpaMM-MOB, Tpareluii, KpyroB U CEKTOPOB,

* BBIYHCIIATH JJIMHY OKPYKHOCTH, JJIUHY JYTH OKPY>KHOCTH;

* BBIYUCIIATH JUIMHBI JTUHEHHBIX 3J€MEHTOB (UTYp W UX YIJbl, UCIOIb3YS
bopMyIbl JIMHBI OKPY>KHOCTH U JJIUHBI TYTH OKPYXHOCTH, (POPMYIIBI TUIOIIAAeH
¢uryp;

* pemath 3aJaud Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHHEM (HOPMYI IJIMHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, POpMyJI mtomaneii puryp;

e pemiath  MPAKTUYECKHE  3aJauyM,  CBSI3aHHBIE C  HAXOXKICHHEM
IE€OMETPUYECKUX BEJIMYMH (MCHOJIb3YS HpPU HEOOXOIUMOCTHU CIPABOYHUKU U
TEXHUUYECKHUE CPEJICTBA).

Buvinycknuk nonyuum 603Mo#CHOCMb HAYUUMBCAL!

* GLIYUCTAMb  NAOWAOU  PU2Yyp, COCMABIEHHbIX U3 08YX UlU 0Oojee
NPAMOY20TIbHUKO8, NAPALNENI02PAMMOS, MPey2OIbHUKO8, Kpyed U CeKmopa,

* GLIYUCTAMb — NAOWAOU  MHO20Y20NbHUKO8,  UCNONb3YSA — OMHOULEHUS]
DPABHOBENUKOCINU U PABHOCOCMABNIEHHOCMU,

* NpUMEHAMb an2ebpaudecKuti U mpuUcOHOMEempuUYecKull annapam u uoeu
08UIICEHUsL NPU peUleHUU 3a0ay Ha 8bIYUCTeHUE NIoWadel MHO20Y201bHUKOB.

Koopaunarsl

BBINyCKHUK HAy4UTCS:

* BBIYHUCIIATh JJIMHY OTpPe3Ka IO KOOpJAWHATaM €ro KOHIIOB; BBIUHCIIATH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

* HCMOJIb30BaTh KOOPJAWHATHBIA METOH JUIS W3YUYCHHUS CBOMCTB IMPSAMBIX U
OKPYKHOCTEM.

Bulnycknux nonyuum 603mMoiCHOCIb HAYYUMbBCSL.

* 061a0eMmb KOOPOUHAMHBLIM MEMOOOM DeuleHUss 3a0ay HA BbIYUCTEHUS U
00Ka3amenbcmea,

* npuoOpecmu  OnvlMm UCNOAL308AHUSL KOMNLIOMEPHBLIX NPOSPAMM OISl
AHAUZA YACMHBIX CTIYYAEE 83AUMHO20 PACNOJIONCEHUS OKPYICHOCEU U NPSIMBIX,

* npuobpecmu  OnviM GbINOJHEHUT Npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 —~ Memood  Npu  peuleHuu  3a0a4  HA  BbIYUCTeHUS U
00KA3aMenbCmea .



BekTopsl

BrinmyckHUK HAyduTCS:

* ONIEpPUPOBATH C BEKTOPAMU: HaXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJITaHHBIX T€OMETPUUYECKH, HaXOJAUTh BEKTOP, PaBHBIN MPOU3BEACHUIO 3aJaHHOTO
BEKTOpa Ha YHCJIO;

* HAXOJIUTh JUISI BEKTOPOB, 3aJlaHHBIX KOOpJWHATAMH: JJIMHY BEKTOpa,
KOOpPAMHATBI CYMMBI W Pa3HOCTH JBYX U 0o0jee BEKTOPOB, KOOPJIUHATHI
MpPOU3BEICHUS  BEKTOpa Ha  4YHCJIO, TPUMEHSS TPU  HEOOXOIUMOCTH
COYETATEJIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEICIIUTEIbHBIA 3aKOHBI;

* BBIUUCJISITh CKaJSIPHOE MPOU3BEIACHUE BEKTOPOB, HAXOIUTH YTOJ MEXIY
BEKTOpPaMH, YCTAHABJIMBATh TEPIICHIUKYISIPHOCTD MPSMBIX.

Buinycknuk nomyuum 803mMoicHOCMb HAYUUMBCSL.

* 081a0emb BeKMOPHLIM MEMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUs] U
0oKazamenbcmed,

* npuoOpecmu  ONnvliM BbINOJHEHUS. NPOEKMO8 HA meMm)y «NpUMeHeHue
BEKMOPHO20 MeMo0a NPpuU peueHul 3a0ad Ha bIYUCTEeHUSL U 00KA3AMEeTbCMBEa.

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINNYCKHUKOB

B pesynbrare u3ydyeHuss Kypca MAaTeMaTUKU YYEHHUK JIOJDKEH 3HATh/
MOHUMATD!

= CYWIECTBO TOHATUS MATEMAaTUYECKOTO JOKa3aTeNbCTBA; IPUMEPHI
JIOKa3aTeIIbCTB;

. CYILIECTBO MOHATHUSA AITOPUTMA; TPUBOAUTH IPUMEPHI aJITOPUTMOB;

= KaK HCIOJB3YIOTCA MaTreMaThdeckue (OpMysibl, YpaBHEHHS U

HCPAaBCHCTBA, IPUMCEPbI HUX IMPUMCHCHUA IJId PCIICHUA MATCMATHYCCKHUX U
IMPAKTHYCCKUX 3a1a4;

. KaK MaTeMaTHYeCKH OmpeleleHHble (YHKIIMH MOTYT OIHUCHIBAThH
peanbHbIE 3aBUCUMOCTH; IPUBOJAUTH IPUMEPHI TAKOTO OMUCAHUS;

. KaK TMOTPEOHOCTH TPAKTUKA TPUBEIM MATEMaTUYECKYyI0 HAyKy K
HEO0OXOMMOCTHU PACIIMPEHUS MTOHATHUS YUCIIA;

. BEPOSTHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEW OKPYXkaIOIIEro
MHUpa; IPUMEPBI CTATUCTUYECKUX 3AKOHOMEPHOCTEN U BBIBOJIOB;

. KakuM 00pa3oM TeOMETpUsi BO3HUKIIA U3 TMPaKTUYECKUX 3ajad

3eMJIeMEpHs; NPUMEPbl T€OMETPUUECKUX OOBEKTOB U YTBEPXKICHHM O HHX,
BKHBIX JJISI IPAKTUKH;

. CMBICIT HJ€alu3alliy, MO3BOJIAIONICH pemarh 3aJadyd peaabHOU
JNEeUCTBUTEILHOCTH  MAaTEMAaTHMYECKUMHM  METOJaMM,  NpUMEphl  OIIMOOK,
BO3HUKAIOIIUX TP UACATU3AIINH.

Apudmetuka

Ymersb

. BBITIOJIHATh YCTHO  apudMETUYECKUe JCHCTBUSA: CJIOXKEHUE U
BBIYMTAHUE JBY3HAUHBIX YHCEN M JECATUYHBIX Jpo0Oeil C JByMs 3HaKaMH,



YMHOKEHHE OJTHO3HAYHBIX YHCell, apu(hMETUIECKHUE OMepaIui ¢ 0OBIKHOBEHHBIMU
JTpoOSIMU C OJTHO3HAYHBIM 3HAMEHATEJIEM U YUCTTUTEIIEM;

= MIePEXO/IUTh OT OJHOM (POPMBI 3aIUCH YUCEN K JIPYroM, MPeICTaBISITh
JEeCATUYHYIO JpoOb B BHAC OOBIKHOBEHHOH W B MPOCTEHIIHX CiIydasx
OOBIKHOBEHHYIO B BUJIC JECATUYHOM, MPOLICHTHI - B BUAE JpoOU U ApoOL — B BUJIE
MPOIICHTOB; 3alKMChIBATh OOJBIINE M MaJlble Yhclia C HCIOJIb30BaHUEM IIEJIbIX
CTCIICHEH JECATKHU,

. BBHITIOJIHATHh apu(PMETHIECKUE ACHCTBUS ¢ pallMOHATBHBIMHA YHCIIAMH,
CPaBHUBATh PAIMOHAJIbHBIE W JCHUCTBUTEIBHBIE YWCIIA; HAXOJIWUTh B HECJIOKHBIX
CIy4dasiX 3HAYCHUS CTEIEHEHW C LEJIBIMM I[MOKAa3aTeIIMA M KOPHEW; HaXOIUTh
3HAYEHUS] YUCIIOBBIX BHIPAXKEHUI;

. OKpYIJIATh IEJIbIE 4YHclia W JACCATHYHBIC ApOoOW, HAXOJWThH
NPUOIMKEHHBIE YHCIIAa C HEIOCTAaTKOM W C H30BITKOM, BBIMIOTHATH OICHKY
YU CJIOBBIX BBIPAKCHUM;

= M0JIb30BAaThCS OCHOBHBIMM E€IWHMIIAMM JIMHBI, MAacChl, BPEMEHH,
CKOPOCTH, TUIONIAaH, 00beMa; BhIpaKaTh OoJiee KPyIHBIC €IMHHUILI uepe3 Oosee
MEJIKUEe U Ha000pOoT;

= peliaTh TEKCTOBBIE 3aJaud, BKJIOYas 3ajJa4yd, CBS3aHHBIE C
OTHOIIICHHEM U C IIPOIOPIIUOHATIBHOCTHIO BEJIMYKH, IPOOSMHU U IIPOLICHTAMU;

HCIO0JIb30BATh NPHOOPETEHHbIE 3HAHUA M YMEHHSI B INPAKTHYECKOM
AesITeJIbHOCTH M NMOBCEAHEBHOM KU3HHU J1JIs1:

. pELICHUS HECI0KHBIX MPAKTUYECKUX PACUETHBIX 3a7a4, B TOM YHCJIE C
WCIIOJIB30BaHUEM TMPU HEOOXOJIMMOCTU CIPABOYHBIX MATEPUAIOB, KaJbKYJATOPA,
KOMIIBIOTEPA;

. YCTHOW TPUKUAKA M OILICHKU pe3yJibTaTa BBIYUCICHUN; MPOBEPKHU
pe3yJibTaTa BBIUMCIIEHHUS, C UCIIOJIb30BAHUEM PA3TUYHBIX IPUEMOB;

= WHTEPHpPETALUN pe3yJIbTaTOB  pEHIEHHMs 3ajJad C  y4eTOM
OTPAaHUYEHUM, CBS3aHHBIX C pEaJbHBIMHU CBOMCTBAMHU PACCMATPUBAEMBIX
MPOLIECCOB U SIBJICHUU.

Auredpa

Ymernb

u COCTaBJISITh OyKBEHHBIC BBIPAKEHUS U (DOPMYJIBI IO YCIOBHSIM 337124,
OCYILECTBIISITh B BRIPAKEHUSAX U (POpMysiax YMCIOBBIE MOJICTAHOBKU U BBITIOJIHSITH
COOTBETCTBYIOIIUE BBIUYUCIICHUS, OCYIIECTBIISITh TOACTAHOBKY OJHOTO BBIPAKECHUSA
B JIpyroe; BeIpaxkatb U3 (opmMyJl OJHY MEPEMEHHYIO Yepe3 OCTAIbHBIC,

. BBITOJIHSTH OCHOBHBIE JEWUCTBUSI CO CTENEHSMH C  LEJIBIMU
MOKa3aTeyis MM, ¢ MHOTOWICHAMHU M C ajre0pandecKuMu JpOOsIMU; BBITTOTHATH
pa3J0KEHUE MHOTOWIEHOB HA MHOXHUTEIU, BBINOJHITH TOXKIECTBECHHBIE
npeoOpa3oBaHus PAIMOHAIBHBIX BRIPAXKEHUMH;

. MPUMEHSTh CBOMCTBA apu(METHUECKHX KBAJIPATHBIX KOPHEHW st
BBIYHCIICHUS] 3HAYCHUH W TPE0OpPa30BAaHUN YHCIIOBBIX BBIPAKECHHM, COJEPKAIINX
KBaJIpaTHbIE KOPHU;



. pemaTh JIMHEWHbIE, KBAJPAaTHBIE YPAaBHEHUS W PAalMOHAIBHBIC
YPaBHEHMs, CBOJMIIMECS K HHUM, CHCTEMBl [BYX JIMHEWHBIX YpPaBHCHUN U
HECII0KHBIE HEJIMHEHHBIE CUCTEMBI;

. pemaTb JINHEHHBIC U KBaApPaTHBIC HECPABCHCTBA C OI{HOﬁ HepeMeHHOfI
N UX CUCTCMBI,
. pemaTb TCKCTOBBLIC 3aJa4un aHF€6paI/I‘-ICCKI/IM MCTOIOM,

MHTEPHPETUPOBATH MOJIYYEHHBIM pe3yNbTaT, MPOBOJUTH OTOOP PEIICHHUM, UCXOIS
u3 (opMyIUpOBKH 3a/1a4K; *

= n300paxkaTh YMCIIa TOYKaMU Ha KOOPAUHATHOM MPSIMOI;

. ONpENENsATh KOOpPAMHATA TOYKH IUIOCKOCTH, CTPOUTh TOYKH C
3aJJaHHBIMA KOOpJAWHATaMH;, H300pakaTb MHOXKECTBO pEIICHUH JHUHEHHOTO
HEPaBEHCTBA;

. pacrno3HaBaTh apu(METHUYECKHE U TEOMETPUUYECKUE MPOrPecCuu;
pemaTh 3aa4d ¢ MpUMEHEHUuEeM (opMyJibl OOIIET0 WieHa U CyMMBI HECKOJIBKUX
MEPBBIX WICHOB;

= HAaXOJIUTh 3HAuYCHUS (YHKIUU, 3a7aHHOW QOopMyJON, TaOIULIEH,
rpa@UKOM MO €€ apryMeHTy; HaxOJuTb 3HAYEHUE apryMeHTa IO 3HAYCHUIO
byHKIMH, 3aJaHHON TpaUKOM WU TaOJIHIIeH;

= ONpeNeNsATh CBOWCTBa (YHKIUMU MO €€ Tpaduky; NPUMEHSITH
rpaduyeckue NpeCTaBlICHUs IPU PEILIEHUN YpaBHEHUH, CUCTEM, HEPABEHCTB;
. ONKCHIBATH CBOMCTBA U3yUYEHHBIX (PYHKIUI, CTPOUTH UX FpaQuKu

HCMO0JIb30BaTh NPUOOpPeTEeHHbIE 3HAHWSI M YMEHHsl B NPAKTHYeCKOH
AeITeJIbHOCTH U MOBCEHEBHOM KM3HU J1JI51:

= BBITIOJTHEHUSA pacyeToB 1o (opMynam, coctaBieHue Gopmyll,
BBEIPOKAIOIINX 3aBUCUMOCTh MEXKIY pCATbHBIMA BEIWYMHAMH; HAXOXKICHUS
HY)KHOU (DOPMYJIBI B CIIPAaBOYHBIX MaTepHaa;

. MOJEIUPOBAHUE  MPAKTUYECKHX  CHUTyallMii W HCCIIEIOBAHUS
MOCTPOEHHBIX MOJIENICH C UCTIOJIb30BAaHUEM ammapara anreOpsi;
= ONMMCAHMS  3aBHUCHUMOCTEH MEXIy (PU3MUYECKUMH  BEJIMYMHAMHU

COOTBETCTBYIOIIUMH (DOpMyJIaMH TIPU HCCIICIOBAHUN HECIOXKHBIX MPAKTHUUYECKHX
CUTYyaLNi;

= UHTEpHpeTaliud  rpauKOB  pealbHBIX  3aBUCUMOCTEM  MEXIy
BEITUYMHAMU.

I'eomerpus

Ymerb

. MOJIB30BATHCS TEOMETPHUCCKUM SI3BIKOM IS OINMMCAaHUS TPEIMETOB
OKpY>KaroIIero MUpa,

. pacro3HaBaTh TEOMETPUYCCKHE (GUTYPBI, pa3IndaTh HMX B3aWUMHOC
PacroIOKCHHE;

. U300pakaTh TEOMETPHUYECKHE (UTYPHI; BBITIONHATH YEPTEKU T10
YCIIOBHIO 33J1a4; OCYIIECTBIISITh MpeoOpa3oBanHue Guryp;

= pacrmo3HaBaTh Ha YepTEXKAX, MOJCIAX U B OKPY’KAIOIIEH 00CTaHOBKE

OCHOBHBIC ITPOCTPAHCTBCHHBLIC TCJIA, I/I306pa)I(aTB Hux,;



. B NPOCTEHUIINX  CIOydasX CTPOUTb CEYEHUS W  Pa3BEPTKHU
IIPOCTPAHCTBEHHBIX TE;

. IIpOBOJUTL OIICpalvK Had BCKTOpPAMH, BbIYUCIEITL TJIMHY H
KOOPpOIWHATBI BEKTOPA, YI'OJI MCXKIAY BCKTOPpAMU,
. BBIYUCIIATE 3HAYCHUA TI'COMCTPUYCCKUX BCINYHUH (I[JII/IH, YTJIOB,

IJIoIIaae, o0bEMOB); B TOM 4YHCJE: IS YIJIOB OT 0° bi (e} 180° ONpEACATh
3HAQYCHUS TPUTOHOMETPUUYECKUX (YHKIMH IO 3aJaHHBIM 3HAYEHUSIM YIJIOB;
HaXOJUTh 3HAYEHUSI TPUTOHOMETPUUECKNX (PYHKIMHI MO 3HAYEHUIO OJTHOM U3 HHX,
HaXOJUTh CTOPOHBI, YIibl W ITUIOWIAJA TPEYTrOJbHUKOB, JJIMHBI JIOMAaHBIX, AYT
OKPYXXHOCTH, IUIOIIAMed OCHOBHBIX TE€OMETpHUYecKux ¢uryp u  ¢uryp,
COCTAaBJICHHBIX U3 HUX;

. pelaTh TeOMETPUYECKUE 3aJa4i ONMUPAsICh HA M3YYCHHBIE CBOMCTBA
buUryp W OTHOIICHWH MEXAY HHMH, TPUMEHSS TOTIOJHUTEIHHBIC TOCTPOCHHS,
anreOpanyecKuil ¥ TPUTOHOMETPUUECKHUH armapar, CooOpakKeHUs CHMMETPUH;

= MPOBOJIUTh JIOKA3aTEJIbHBIE PACCYXICHHUS TIpM PELICHUH 3aj]ad,
WCIIOJB3Ysd HW3BECTHBIC TEOPEMbI, OOHApy»XHBas BO3MOXKHOCTH ISl HX
HCIIOJIb30BAHUS;

= pelIaTh MPOCTEUIINE TIIIAHUMETPUUECKHE 3a]1a4l B IPOCTPAHCTBE;

|

HCIO0JIb30BATh NPHOOPETEHHbIE 3HAHUA M YMEHHSI B INPAKTHYECKOM
AesITeJbHOCTH H MOBCEAHEBHOM JKU3HM JJIA1:

. OTMCaHUs PeabHBIX CUTYAIINil Ha S3bIKE TEOMETPHH;

. pacdeTroB,  BKIIOYAIONIUX  NPOCTEHIIME  TPUTOHOMETPHUYECKUE
bopMyIbI;

. pelieHrus ~ TPUTOHOMETPHUYECKMX  3aJad  C  HCIIOJIb30BAaHHEM
TPUTOHOMETPHH;

. pelleHne MPaKTUYECKUX 3aJay, CBSA3aHHBIX C HaXOXJACHHUEM

r€OMETPUYECKUX BEIUYHH (MUCTOJIB3ysl TMPU HEOOXOJUMOCTH CIPABOYHUKUA U
TEXHUYECKUE CPECTBA);

= MOCTPOEHUE TEOMETPUUECKUMH MHCTPYMEHTaMHU (JIMHEWKa, YTOJIbHUK,
IIUPKYJIb, TPAHCIIOPTHUD).

JJIeMeHTbl  JIOTUKM, KOMOMHATOPMKH, CTATHCTUKM W TEOPHUH
BEPOSATHOCTEH

Ymersb

. [IpoBOINTE HECTOXKHBIE JOKA3aTENbCTBA, IOIY4YaTh MPOCTEHIINE
CIEACTBUSI M3 W3BECTHBIX WJIM pPAHEE TNOJYYECHHBIX YTBEPKICHUH, OILICHUBATh
JIOTUYECKYI0 NPAaBWIBHOCTh  PACCYyXICHHM, HWCIOJb30BATh MPUMEPHI  JJIs
WJUTIOCTPALMA U KOHTPIIPUMEPHI JJIs1 OTPOBEPKEHUS YTBEPIKICHUN;

. U3BJICKaTh WHGOPMAIMIO, TPEJICTAaBICHHYI0O B Tabnuiax, Ha
nuarpaMmax, rpadukax; COCTaBIATh TaOIHIIbI, CTPOUTH JUATPAMMBI U TpadUKy;
= pemath KOMOMHATOPHBIC 3a/1auu MyTeM CUCTEMAaTHYeCKOro repedopa

BO3MOJHBIX BAPHUAHTOB U UCIIOJIb30BAHHUECM IIPpABUJI YMHOKCHU A,
. BBIYHUCIATh CPCAHUC 3HAUCHUA PC3YJIbTATOB H3MepCHHﬁ;



= HAXOJIUTh YaCTOTy COOBITHS, WCIIONB3Ys COOCTBEHHBIE HAOIIOACHUS
TOTOBBIE CTATUCTHYECKUE TAHHBIE;

= HAXOJIUTh BEPOSITHOCTH CIyYalHBIX COOBITHUI B MPOCTEHUIIINX CITydasiX;

HCMO0JIb30BaTh NMPHOOpPEeTEeHHbIE 3HAHWSI M YMEHHSl B NMPAKTHYECKOH
NEeATEJbHOCTH U MOBCEAHEBHOM KU3HH 1JIA:

= BBICTPAMBAHUS apryMEHTALMU IIPU T0KA3aTEIBCTBE U B TUAJIOTE;

= pacro3HaBaHMs JIOTHYECKH HEKOPPEKTHBIX PacCyKICHU;

= 3aIMCU MAaTEMaTUYECKUX YTBEPKIACHNUN, T0OKA3aTEIbCTB;

= aHaJau3a pEaJbHBIX YHCIOBBIX JAHHBIX, NPEACTABICHHBIX B BHUJIE
auarpamm, rpauKoB, TaOIHIL;

. peleHus: MPaKTHUECKUX 3a7ad B MOBCEAHEBHON U MPOQPECCHOHATBHON

JEATEIIbHOCTH C HCHOJIb30BAHUEM JEWCTBUN C YKCJIaMH, MPOIEHTOB, JIUH,
TIomazaei, 00beMOB, BPEMEHH, CKOPOCTH;

= pemieHusT  y4yeOHbIX M MPAKTUYECKUX  3a7a4, TpeOyIoImMX
CUCTEMATUYECKOTO Tiepedopa BapUaHTOB;
. CpaBHEHUS IIIAHCOB HACTYIUICHUS CIy4YaWHBIX COOBITHH, JJISI OLEHKH

BEPOSITHOCTU CIYyYaWHOTO COOBITHSI B MPAKTUYECKUX CHUTYAIUSAX, COMOCTABICHUS
MOJIEIIA C PEAIBHOM CUTYALUEH;
. IIOHUMaHHUS CTATUCTUYECKUX YTBEPKICHUU.



TemaTnyeckoe niianupoBanue. Marematuka. S Kiace
5 gyacoB B Hezenmo, Bcero 170 gacos

Ne Conepskanue yueOHOr0 MaTepuaJia KoJsn4yecTBo yacon
IloBTOpeHHe Kypca MaTeMaTHKH 4 Kjacca (3 yaca) 3
[ToBTOpEHME U cucTeMaTU3als y4eOHOro MaTepuana 2
Kypca MaTeMaTUKH 5 Kjacca
Bxonnas koHTpoapHas paboTa 1

I'naea 1 20
HarypaabHblie yncia
Psin HaTypanbHBIX yuCen 2
2 Hudper. 3
JlecsiTuyHast 3alich HaTYPAJTbHBIX YHUCET
OTtpesok
IImockocTs.
[Ipsmas. JIyu
5 [xana. 3
KoopaunatHelit 1yd
6 CpaBHEHHE HATypaJIbHBIX YHCEIl 3
IToBTOpEHHME M cUCTEMATH3ALUA 1
y4ueOHOTO MaTepHaa
KontposbHast 1
pabota Ne 1
I'nasa 2
CiokeHue U BbIYUTAHUE 33

HATYPAJbHbIX YHCeJ

7 CiioxeHne HaTypaJbHbIX YHCEL. 4
CBoiicTBa CIIOKEHUS

8 Brruntanue HaTypaJIbHBIX YUCET

YucioBbie 1 OyKBEHHBIE BHIPAKEHHUSI.

DopMyIsl
Kontponrnas padota Ne 2 1
10 YpaBHeHue 3
11 VYron. O6o3HaueHUE yrioB 2
5

12 Bune! yrios. M3mepenue yrios




Ne Conepxkanue yueOHOT0 MaTepHuaJia KosauuecTrBo yacos
13 MmuoroyronsHuku. PaBabie purypot 2
14 TpeyroJIbHUK U €ro BUJIbl 3
15 [IpAMOYTOJIbHUK. 3
Ocb cumMeTpun (Urypsl
*
[ToBTOpEHME U cUCTEMaTU3AIIUS 1
y4ueOHOTO MaTepHalia
Kountponbhas padora Ne 3 1
I'naea 3
YMHO:KeHHe U JeJIeHne 37
HATYPAJbHBIX YHCeJI
16 Ymuoxenue. [lepemecturenbHoe 4
CBOMCTBO YMHOKEHUS
17 CouerarenbHOE U pacpeaeInuTeNbHOE 3
CBOMCTBA YMHOKEHHUS
18 enenue 7
19 Jlenenue ¢ ocTaTkoM 3
20 Crenens uncia 2
KonTtponrshas padota Ne 4 1
21 [Tnomaas. [lnomans npsMoyrojibHUKA 4
22 [IpstMmOyTONBHBIN TapaeenuIe]. 3
[Inpamuna
23 O0BEM IPSIMOYTOIBLHOTO 4
napasuieNienumnena
24 KomOuHaropHble 3a1aun
[ToBTOpEHME 1 CHCTEMAaTH3AITIS
y4eOHOro Marepuana
KontposnbHas padora Ne 5 1
I'naga 4
18
OO0ObIKHOBEHHBIE 1POOH
25 IToHsTre OOBIKHOBEHHOMN ApOOH
26 [IpaBunbHBIC ¥ HETIPABWIBLHBIE APOOH.
CpaBuenue poOeit
27 CroxeHre U BRIYUTAHUE APOOei ¢ 2

OAMHAKOBBIMH 3HAMCHATCIISIMHA




Ne Coaep:xxanue yue0OHOro MmaTepuajia

KoaunuyecTBO 4acoB

28 Hpob6u u eneHue HaTypaibHBIX YHCET 1
29 Cwmelia"Hble yucia 5
[ToBTOpEHME U cUCTEMAaTU3AIIUS 1
y4ueOHOTO MaTepHalia
*
Kontponbhas padota Ne 6 1
I'nasa 5 48
JecaTu4HbIE TPOOH
30 [IpeacraBienue o AECATUUHBIX IPOOSIX 4
31 CpaBHeHHE IECATUYHBIX IpoOeit 3
32 Oxkpyrienue uucen. [pukuaku 3
33 CrnoxeHne 1 BEIMUTAHUE OECITUYHBIX 6
npoben
Kontposnbnas pabora Ne 7 1
34 YMHOKEHHE NECATUUHBIX TpoOeit 7
35 Jlenenne necATUYHBIX OpoOeit 9
KontponbHas pabora Ne 8 1
36 Cpennee apudmernueckoe. CpenHee 3
3HAUYEHUE BEJIMYUHBI
37 [TpouenTtel. Haxox/1eHHE NpOLEHTOB OT 4
qucia
38 Haxoxaenue uucia no ero nporeHTam
[ToBTOpEHME U CHCTEMAaTH3AITIS
y4ueOHOTO MaTepHaa
Kontponbnas pabora Ne 9 1
IToBTOpEHME
U CHCTEeMaTH3ALUs 11
yueOHOro MarepuaJia
YnpaxxHeHnus 10
JUTsI IOBTOPEHUS Kypca
MaTEeMaTUKHU
KonTtponwshas pabora Ne 10 1




TemaTnueckoe miianuposanre. Marematuka. 6 Kiacc

(5 vacos B Henemo, Bcero 170 yacos)

Ne Conep:xxanue yueOHOro MmaTepuajia Koawuecrso
4acoB
IHOBTOPEHUME KYPCA MATEMATUKMU 5 KJTACCA 5
HOBTOpeHI/Ie Hn cucreMarmu3anus y‘IC6HOF0 Marcpurajia Kypca MaTCMaTHKU
5 kiacca 4
BxomHast koHTposibHas paboTa
I'naea 1 17
JeJMMOCTh HATYPAJIbHBIX YK Ce
1 Jlenutenu u KpaTHbIE 2
2 [Ipusnaku nenmumoctu Ha 10, Ha 5 1 Ha 2 3
3 [Tpusnaku genmumocty Ha 9 U Ha 3 3
4 [IpocThle 1 cocTaBHBIE YUCTA 2
5 HanOospmmii o0 1euTein 3
6 HanmMenbiiee o01iee kpaTHoe 3
Kontponrhas padota Ne 1 1
I'naga 2
OObIKHOBEHHBbIE APOOH 38
OcHOBHOE CBOMCTBO JIpoOu
8 Coxkparnienue apooeit
[IpuBenenue apoodeit k 00IIeMy 3HaMEHATEIIO.
CpaBHeHue npodeit
10 CnoxxeHre U BIYUTAHHE IpoOeit 5
Koutponbhas padora Ne 2 1
11 YMHOXEeHuE Apodei 5
12 Haxoxnenue apoou ot yucia 3
Koutponbshas padora Ne 3 1
13 B3aumHo oOGpaTHbIC Unciia 1
14 Henenue npobeit 5
15 HaxoxaeHue ymncia no 3Ha4EHUIO €ro Apoou 3
16 [IpeobpazoBanre OOLIKHOBEHHBIX JIpOOEH B 1

JACCATUYHBIC




KoandecTBo

Ne Conepxxkanue yueOHOro MmarepuaJia
Aep y P 4acoB
17 beckoHeuHbIE TEPUOANYECKUE ECATUYHBIC 1
npodu
18 JlecaTuuHoe npuoInKeHrne 0ObIKHOBEHHOM 2
npodu
KonTtponbsHas padora Ne 4 1
I'nasa 3 o8
OTHouIeHNs ¥ PONOPUHHU
19 OTHoteHus 2
20 [Tpomoprun 5
21 [IponieHTHOE OTHOIIEHHUE ABYX YUCEI 3
Kontposnbshas padora Ne 5 1
22 [Ipsimas u oOpaTHast TPOMOPIIMOHATILHBIE 2
3aBUCUMOCTH
23 Jlenenue yucna B JaHHOM OTHOIIICHUU 2
24 OKpyX HOCTb U KpYyT 2
25 Jnuna okpyxHocTH. [nomanes kpyra 3
26 HuwiuHap, KOHYC, 1ap 1
27 JnarpamMmsbl 3
28 Cnyuaiinbie coObITHS. BeposaTHOCTD ciyyaitHOTO 3
COOBITHS
Koutponbshas padora Ne 6 1
I'nasa 4
PanunonajJbHbBIE YHCJIa 70
M JelCTBUSA HAJd HUMH
29 [TonoxurtenbHbIC 2
U OTpUIIATEIbHBIC YUCIIa
30 Koopaunatnas mpsimast
31 Ilenwie uncna.
PanmonanesHbIe yncia
32 Mopynb yucna 3
33 CpaBHeHue yucen 4
Koutposnbhas padora Ne 7 1
34 ClioxkeHue paMOHAIbHBIX YUCET 4




KoandecTBo

Ne Conep:xxanune y4eOHOIr0 MaTepuaJjia
4acoB
35 CBoiicTBa CIOKEHUS PAIUOHATIBHBIX YHCEI 2
36 Brruntanue pannoHalIbHbBIX YHCEI 5
Kontponbhas pabota Ne 8 1
37 YMHOKEHHE pAllMOHAIBHBIX YUCET 4
38 CBoiiCcTBa YMHOXKEHHUS PAIlHOHATBHBIX YUCEIT 3
39 Koaddummenr. 5
PacnipenenutensHoe CBONCTBO YMHOKEHUS
40 Jlenmenune pallnOHAIBHBIX YU CET 4
Koutponbshas padora Ne 9 1
41 Peuienne ypaBHeHU 4
42 Peuienne 3aa4u ¢ TOMOIIBIO YpaBHEHUI 5
KonTtponbshas pabora Ne 10 1
43 [leprieHIUKYJISIpHBIE IPSIMBIC 3
44 OceBas U LEHTpaIbHAsI CAMMETPHUHU 3
45 [TapannenbHblie psMbIe 2
46 KoopannatHas miockocTh 3
47 ['pacduxu 2
KontposnbHas padora Ne 11 1
IloBTOpEeHME
U cCHCTeMaTH3anus 10
yuyeOHOro marepuajia
YnpaxxHeHus 9
JUTS TIOBTOPEHUS Kypca
MaTeMaTHKU
KonTtponbshas padora Ne 12 1




TemaTnueckoe miaHupoBanue. Ajredpa. 7 kiaacc

(3 vaca B Heneo, Bcero 102 vaca)

Conepskanue yueOHOT0 MaTepuasa

Koaun4vecTBO yacoB

I'nagéal
JIuneiiHoe ypaBHeHH e
¢ OJHOM NepeMeHHOoMI

15

Brenenue B anredpy

JIuHetHOE ypaBHEHUE C OJTHOU
IIEPEMEHHOU

Pemenne 3a1a4u ¢ TOMOIIBIO YPaBHEHUN

[ToBTOpEHUE U cucTeMaTU3aIUs y4eOHOTO
Marepuasa

Kontponbnas padora Ne 1

I'naga 2
Ieablie BbIpaxeHus

52

ToX1eCTBEHHO PaBHBIE BHIPAYKCHMUSI.
ToxnectBa

CreneHs ¢ HaTypaJIbHBIM I10KAa3aTCIICM

CBOIICTBA CTENIEHU C HATYPAIbHBIM
oKa3aTeaeM

OIHOYJIEHEI

MHuorouJieHsI

CrnoxeHne U BBIUMTaHUE MHOTOYJICHOB

Kontponbnas pabora Ne 2

10

VYMHOXEHHE OJHOYJICHA Ha MHOT'OYJICH

11

VYMHOXXEHHE MHOTO4JIeHAa Ha MHOT'OYJICH

12

Paznoxenre MHOTOUYJICHOB HA MHOKHUTEIIH.
Brinecenue O6H_[€FO MHOYKHUTEIIS 38 CKOOKH

W AP IRPIWELDN

13

PaznoxxeHne MHOrOWwIeHOB HA MHOYKUTEIH.
Merton rpynnupoBKU

Kountposnbhas padora Ne 3

14

IIponsBeneHre pa3sHOCTU U CYMMBI JIBYX
BBIPAXKCHUU




Ne Conep:xkanue yueOHOr0 MaTepuasa KosauuecTrBo yacos
15 Pa3HocTh KBa/ipaToB ABYX BBIPAXKEHHUIN 2
16 KBagpaT cymmBbI ¥ KBaapaT pa3HOCTH ABYX 4
BBIPAKECHUN
17 [IpeoOpa3zoBaHue MHOTOUYJIEHA B KBaJIpaT 3
CyMMBI WM PA3HOCTH IBYX BBIPAKCHHIA
Kontponbhas pabora Ne 4
18 CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpaKEHUHN
19 [IpuMeHeHre pa3Tu4HbIX CIIOCOOOB
Pa3NIOKEHHS] MHOTOUJICHA HA MHOKUTEIN
Kountponbshas pabora Ne 5 1
I'naga 3 12
DOyHKUUHA
20 CBsi3u Mexny BennunHaMu. OyHKIus 2
21 CniocoObl 3a1anus PyHKITUU 2
22 I'padux pyHkImMH 3
23 JIuneitnas pyHkuus, e€ rpaguku cBOKWCTBA 4
Kontposnbhas padora Ne 6 1
I'nasa 4
CucreMbl JIMHEHHBIX 19
YPaBHEHMH C IByMH
nepeMeHHbIMHU
24 YpaBHEHUS € ABYMS IIEPEMEHHBIMU
25 JInHelHOe ypaBHEHUE C ABYyMS
MEPEMEHHBIMU U €ro rpaduk
26 CucreMbl ypaBHEHUH C IBYMS 3
nepeMeHHbIMU. ['paduyeckuii MeToa
pELIeHUs] CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
27 Pemenne cucrteM TMHEWHBIX YpaBHEHUM 2
METOJIOM TMO/ICTAHOBKHU
28 Pemenne cucreM IMHEWHBIX YpPaBHEHUM 3
METOJIOM CJIOKEHUS
29 Pemenne 3agay ¢ MOMOIIBIO CUCTEM 4

JIMHENHBIX YPAaBHEHUN




Ne Coaep:xxanue yueOHOro marepuajia KoJsmmyecTBo yacos

[loBTOpEHME U cHCcTEMaTH3aIMs y4eOHOro 1
MaTepuasia

KontposbHas pabora Ne 7

IToBTOpeHMe U cUcTEeMaTH3ALUA Y4eOHOI0 MaTepHaJia

VYrpaxHeHus A MOBTOPEHUs y4eOHOTro Kypca

HToroast KOHTpoOJIbHAS paboTa

RlRr|IN W

Peseps




TemaTnueckoe niaHupoBanue. AJjredopa. 8 kiace

(3 vaca B Heneo, Bcero 102 vaca)

Ne C 6 K
oJiep:kaHue yueOHOro MaTepuajia 0JIMYECTBO YACOB
I'nasal 44
Panuona/ibHble BHIPAKEHUS
1 Paunonanbsubie 1podu
OCHOBHOE CBOMCTBO paliMOHaIbHOU JpOoOH
3 CrnosxeHre U BBIYUTAHUE PAIIMOHATIBHBIX
npoOelt ¢ 0JMHAKOBBIMU 3HAMEHATEISIMU
4 CrnoxeHre U BBIMUTAaHUE PAIIMOHATIBHBIX 6
po0Oelt ¢ pa3HbIMU 3HAMEHATEISIMU
KoutponbsHas padora Ne 1 1
5 YMHOKEHHE U ICICHUE PAIlMOHATbHBIX 4
npobeii. Bo3peneHue parmoHaabHOM Apoou
B CTEICHb
6 ToxecTBeHHbIE TTPEOOpa30BaHUs 7
palMOHANBHBIX BBIPAKEHUN
Koutponbhas padora Ne 2
7 PaBHOCUITbHBIE YpaBHEHUS. 3
PannonanbsHbie ypaBHEHUS
8 CreneHsb ¢ UEIbIM OTPULIATETbHBIM 4
noKasaTeyieM
9 CBOIICTBa CTENEHU C 1IEJIbIM ITOKA3aTEIEM
k ..
10 OyHkIus y=—u e€ rpaduk
X
Kontponbshas padora Ne 3 1
I'naga 2
KBagpatHbie KOpHU. 25
JlecTBUTEIBbHBIE YHCJIA
2 e
11 Oyukius Y = X° u e€ rpaduk
12 KBaapartueie kopau. ApudmMeTndecKuii
KBaJIpaTHbI KOPEHD
13 MHOX€eCTBO U €r0 3JIEMEHTHI 2
14 [TogmuokecTBO. Oniepannu HaJI 2




Conep:xkanue y4eOHOro MmaTepuasa

KoandyecTBO 4acoB

MHOKECTBaMU
15 HucioBble MHOXKECTBA 2
16 CpoiicTBa apu(PMETHUECKOTO KBAIPATHOTO
KOpHS
*
17 ToxecTBeHHbIE TPEOOpa30BaHUs 5
BBIPAKCHUH,
coJiepKaIux
KBa/IpaTHbIE KOPHU
18 Oy Y =X 1 eé rpaduk 3
Kontponsnas padota Ne 4 1
I'nasa 3 26
KBaapaTrnbie ypaBHeHUsA
19 KBanpaTtHeie ypaBHeHus. Pemenune 3
HETIOJTHBIX KBaJPaTHBIX YPAaBHCHHMA
20 dopMyiia KOpHEN KBaJPaTHOTO YPaBHEHUS 4
21 Teopema Buera 3
Kontponbshas pabora Ne 5 1
22 KBagpaTHslil TpEXuneH 3
23 Peuienne ypaBHEHUN, KOTOPBIE CBOASTCA K 5
KBaJIPaTHBIM YPaBHEHUSIM
24 PanmoHnasnbHble ypaBHEHUS Kak 6
MaTEeMaTUYECKUE MOJICIIU PEATbHBIX
CUTyalun
Koutponbhas padora Ne 6 1
IHoBTOpEeHue
U CHCTeMaTH3anus 5
yueOHOro MarepuaJjia
VYrpaxHeHus A1 MOBTOPEHUs Y4eOHOTO Kypca 4
Kontponbshas padora Ne 7
Peszeps 2




TemaTnueckoe niaHupoBaHue. AJjredopa. 9 kiaace

(3 uaca B Heqenmo, Bcero 102 yaca)

Ne Coaep:xanue yueOHOro marepuajia KosmuecTBo yacoB
I'naga 1 * 20
HepaBencrBa
HucnoBble HEPAaBEHCTBA
2 OCHOBHBIE CBOMCTBA YHCIOBBIX
HEPaBEHCTB
3 CrnosxeHue ¥ yMHOKEHUE YHCIOBBIX 3
HepaBeHCTB. OLICHUBAaHNUE 3HAYCHUSA
BBIPAKECHHUSI
HepaBencTsa ¢ 01HOM TEpeMEHHON
Pelenue HepaBeHCTB ¢ OTHON 3)
IepeMeHHON. UMCnoBbIE MPOMEKYTKH
6 Cucrembl JINHEWHBIX HEPABEHCTB C OJHOM 5
IIEPEMEHHOU
KonTtponrhas padota Ne 1 1
I'naga 2 38
KBagparuunas GpyHkuus
7 IloBTOpEHNE N pacIIMpEeHNUE CBEAEHUN O 3
byHKIIIH
CaoiicTBa pyHKIUHN
Kak moctpouts rpaduk pynkmun y = kf(x),
€CJIM U3BECTEH IrpaPuK QyHKIIUH
y =1(x)
10 Kak moctpouts rpaduku ¢pynkmmii y = f(X) 4
+Db
uy = f(x + @), ecxm uzBecTeH rpaduk
byukum y = f(X)
11 KBagpatuunas pynkuus, e€ rpapuk u 6
CBOWCTBA
KonTtpoarnas pabota Ne 2 1
12 Pemenne kBagpaTHbIX HEPABEHCTB 6
13 Cucrembl ypaBHEHH ¢ IByMs 6

NNEPEMCHHBIMHU




Conep:xanue yueOHOro MaTepuaJia

KoanuecTrBo 4acoB

14 Pemenue 3a1ad ¢ mOMOIIBIO CUCTEM 3)
YPaBHEHHU BTOPOM CTENIEHU
KoHntposnbHas padora Ne 3 1
I'nasa 3 JnemMeHTbI IPUMEPHOH MAaTEMATHKH 20
15 Maremarnueckoe MOJICIUPOBAHUE 3
16 [IponieHTHBIE pacuéTh 3
17 [TpnOnmxKEHHBIE BEIYUCIECHUS 2
18 OcHoBHbIE TTpaBUJIa KOMOWHATOPUKH 3
19 YacToTa 1 BEpOATHOCTH CIYIaHOTO COOBITHS 2
20 Krnaccudeckoe onpeneneHre BEPOSITHOCTH 3
21 HauanoHble cBEqeHUA 3
O CTaTUCTHUKE
Kontponbnas padora Ne 4 1
I'naea 4 YwucjioBbie MOCTIEA0BATEIbHOCTH 17
22 YucnoBele MOCIIET0BATEIIBHOCTH 2
23 Apudmerndeckas nporpeccus 4
24 CymMa N nepBbIX WICHOB apuPpMeTHIECKON 3
Mporpeccun
25 ['eomeTrpuueckas mporpeccus 3
26 CyMMa N miepBbIX YJIEHOB TEOMETPUUECKOM 2
Iporpeccun
27 Cymma 6eCKOHEUHOM reoMeTpUUIeCKOn 2
nporpeccuu, y Kotopoit | q | <1
KonTponrsnas padota Ne 5 1
IHoBTOpEHUE
U CHCTEeMAaTH3alus 7
y4e0HOro Marepuasa
VYnpaxxHeHus Uil IOBTOPEHMs Kypca 9 kiacca 6
KonTponsHas pabora Ne 6 1




KAJIEHAAPHO-TEMATHYECKOE INIAHUPOBAHME 7 kiaace

Ne HauMeHoBaHue TEM, pa3iesioB Ili1anoBbIE CkoppekTn
yYpOKa CPOKH POBaHHbIE
npoxo:xaenus | (paxkruueck
He) CPOKHU
NMPOXO0KIEH
* usi
I'naea 1. JIuneiiHoe ypaBHeHHE ¢ 0HOI nepeMeHHO (15 1)
1. | UTh Ne 8. Beaenue B anredpy. UuciaoBsie
BBIPKEHHUS.
2. | Beenenue B anrebpy. bykBeHHbIe
BBIPAKEHMUS.
3. | BBenenue B anrebpy. Anredpanueckue
BBIPAXKEHUS.
4. | Ilonsitue ypaBHEHUS.
5. | PaBHOCHIIbHBIC YpaBHEHUSI.
6. | JImaeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOM.
7. | Pemenue ypaBHEHH, TPUBOAUMBIX K
JINHENHBIM.
8. | JluneitHoe ypaBHEHUE C OJIHON MEPEMEHHOU
9. | Pemenue 3a1a4 ¢ MOMOIIbIO ypaBHEHU I
10. | Pemenue 3a1a4 Ha IBUKEHUE C TTIOMOIIIBIO
YpaBHEHUM
11. | Pemenue 3a1au Ha HaxXOXACHUE PAOOTHI C
ITOMOILBK YPAaBHEHUM
12. | Pemenue 3a1a4 Ha IBXKEHHE T10 BOJIE C
ITOMOILBK YPAaBHEHUM
13. | Pemienue 3a1a4d ¢ MOMOIIBIO YPaBHEHU
14. | [ToBTOpEHME U CUCTEMATU3AIUS
y4eOHOro Marepuania
15. | KonTtpoasHas padota Ne 1 «JIunelinoe
YPaBHEHUE C OJTHOM IEPEMEHHOMN
I'nasa 2. llenble Boipaxenus (52 4)
16. | AHanu3 KOHTPOJIBHOM pabOTHI.
ToX/1eCTBEHHO PaBHbBIC BHIPAKEHUS.
17. | Toxxnectsa.
18. | [loHsiTHE CTENIEHU C HATYPAIBHBIM




IIOKa3aTcCJIEM

19. | Crenennp ¢ HATypalIbHBIM MOKa3aTEIEM

20. | OcHOBaHUE U TTOKA3aTeIlb CTEIICHH.

21. | YMHOXEHHE CTETCHH C HATypaJbHBIM
MoKazaTeyieM %

22. | Jlenenue cTENeHH C HATYpPaJIbHBIM
MOKa3aTeJIeM

23. | CBOIiCTBa CTEIIEHH C HAaTYpajJbHbIM
noKazareseM

24. | OnHOYJIEHBDI.

25. | OgHOYJIEH U €T0 CTaHAapTHBIN BUI.

26. | MHOTOYJICHBI.

27. | CnoxxeHue MHOTOUYJICHOB

28. | Beruntanue MHOTOYJICHOB

29. | CnoxeHue ¥ BBIYMTAHUE MHOTOYJICHOB

30. | Kontponbhas padota Ne 2 «Crenens ¢
HaTypaJIbHBIM MoKa3zaTeneM. OmaHOUYICHBI U
MHOT'OYJICHBI

31. | AHanu3 KOHTPOJIBHOU PabOThL. Y MHOKEHHE
OJTHOWJICHA Ha MHOTOWICH

32. | YMHOXEHHE OqHOWIEHA Ha MHOTOWIEH

33. | Pemenue ypaBHEHU ¢ HCTIOIB30BAHHEM
MpaBujIa YMHOXXEHHUS OJTHOWICHA Ha
MHOT'OYJICH.

34. | YrpoieHue BoIpaXKEHUM U TJOKA3aTeIbCTBO
TOXIECTB C UCIIOJIB30BaHUEM MpaBUia
YMHOKEHHUS OJTHOWICHA HA MHOTOYJICH.

35. | YMHOXEeHHE MHOTOWICHAa HA MHOTOWICH

36. | YMHOXEHHEe MHOTOYICHA HA MHOTOYICH

37. | YropolieHne BIpaKeHH, yMHOXKasI
MHOTOWICH Ha MHOTOUJICH.

38. | IIpeobpa3oBaHre BHIpAKCHHM C
WCIIOJIb30BAaHUEM TTpaBUjIa YMHOXKEHUS
MHOTOYJICHA HA MHOTOYJICH.

39. | loxaszaTtenbCTBO TOXKIECTB U PEIICHHE

YpaBHEHHU C UCIIOJIb30BAHUEM TTPaBUIIA
YMHOKEHHS MHOTOWJICHA HA MHOTOYJICH.

40.

Pa3noxeHre MHOro4IeHOB HA MHOXKUTEIN.




41.

Brinecenue O6H1€I‘O MHOXKHUTEIS 3a CKOOKH

42. | PaznoxxeHre MHOTOUYJIEHOB HA MHOXKUTEH.
Metoa rpynnupoBKU

43. | I[lpumeneHue criocoda rpynnyupoOBKH MPH
pa3JI0KEHUM MHOTOWIEHA HA MHOTOWIEH.

44. | IlpumeHeHue crnocoda rpyninupoBKH IS
JI0Ka3aTeJIbCTBA TOXKICCTB.

45. | TloBTOpEHNE M CHCTEMAaTH3aIHs
y4ueOHOT0 MaTepHalia

46. | KontponbHas padota Ne 3 «Pa3znoxxenue
MHOTOYJICHOB)

47. | AHanu3 KOHTPOJIbHOM pabOThI.
[Ipou3BeeHre CyMMBI IBYX BBIpQXKCHUIN

48. | [IpousBeneHre pa3sHOCTH JABYX BBIPQKCHUN

49. | [IpousBeneHne pasHOCTH U CYMMBI IBYX
BBIPAKEHUN

50. | PazHocTh KBaJIpaTOB JIBYX BBIpAKEHUU

51. | Pa3HoCTh KBaJIpaTOB JIBYX BBIpAKEHUU

52. | KBagpar cymMMBbI IBYX BbIpa)KEHUN

53. | KBazpart pa3HocTH ABYX BBIPAKCHHMA

54. | KBagpar cyMMBbI M KBaJpaT pa3HOCTH JBYX
BBIPAKEHUN

55. | IIpeoOpazoBanue MHOTOUJICHA B KBaApaT
CYMMBI JIBYX BBIpaXEHUHN

56. | [IpeobpazoBaHrie MHOTOUJICHA B KBaApaT
PA3HOCTHU JIBYX BBIPAXKEHUU

57. | IlpeobpazoBanrne MHOTOYJICHA B KBaApaT
CYMMBI WJTH Pa3HOCTH JIBYX BBIPAKCHUHN

58. | [loBTOpEHME M CHCTEMATH3AITUS
y4eOHOro Marepuania

59. | KontponbHas pabota Ne 4 «Dopmybt
COKPAIIEHHOTO YMHOXCHHS

60. | Ananu3 KOHTpOJIbHOM padoThl. CymMma KyOOB
JIBYX BBIPAXKCHUU

61. | PasHocTh KyOOB JIBYX BBIpKCHHI

62. | IlpuMeHeHue pa3IuYHBIX CIIOCOOOB
pa3JI0XKEHUS] MHOTOWIEHA HA MHOXHUTEIU

63. | [IpuMeHeHre pa3au4HbIX CIIOCOOOB
pa3JI0XKEHUs] MHOTOWIEHA HA MHOKHUTEIN

64. | IlpuMeHeHue pa3IuyHbIX CIIOCOOOB
Pa3NIOKEHMS] MHOTOYJICHA HA MHOKUTEITN

65. | [IpuMeneHre pa3TU4HBIX CTIOCOOOB
Pa3NIOKEHHS] MHOTOUYJIEHA HA MHOKUTEITN

66. | [loBTOpeHME M cucTeMaTu3aus




y4ueOHOT0 MaTepHaiia

67. | KonTponbHas pabora Ne 5 «Cymma u
Pa3HOCTh KyOOB JIBYX BBIPAXKEHUI)

I'nasa 3. ®ynxumu (12 1)

68. | AHanu3 KOHTPOJIBHON PabOTHI. CBA3M MEXKIY
BennurHaMu. OyHKIMs

69. | CBsa3u Mexay BennunHaMu. OyHKIHA

70. | CriocoObl 3aanus PyHKIIUK ¥

71. | ®yHKUIHMOHATBHAS 3aBUCUMOCTb B peajibHOM
AKU3HH.

72. | I'paduk hyHKIMU

73. | I'paduku peaspbHBIX MPOIECCOB.

74. | Jluneiinast GyHKIHS.

75. | JIuneitnas GpyHkums u €€ rpaduk.

76. | CBoiicTBa JIMHEHMHON (DYHKIIMH.

77. | Jluneitnas dyukuums, e€ rpaguk U CBOMCTBA

78. | IloBTOpEeHME M CHCTEMATH3ALIHS
y4eOHOTO MaTepuaia

79. | KontponbHas padota Ne 6 « DyHKIIUNY

I'naga 4. CucreMbl JTMHEHHBIX YPABHEHHUH € ABYM nepeMeHHbIMH (19 1)

80. | AHanu3 KOHTPOJIBHOU PabOTHI. YpaBHEHUS C
JBYMsI IEPEMEHHBIMU

81. | Perienue TMHEWHOTO YpaBHEHUS C IByMsI
EPEMEHHBIMH.

82. | JluneitHoe ypaBHEHUE C ABYMS
MEPEeMEHHBIMH | €ro Tpaduk

83. | I'paduk TMHEHHOTO ypaBHEHUS C IBYMSI
MIEPEMEHHBIMH.

84. | Iloctpoenue rpaduka TMHEWHOTO YpaBHEHUS
C JIByMsl IEPEMEHHBIMH.

85. | Cucrtembl ypaBHEHUH C IBYMS
EePEMEHHBIMH.

86. | 'paduueckuii MeTOM pEIICHUS] CUCTEMBI IBYX
JINHENHBIX YPABHEHUH C IBYMS
MIEPEeMEHHBIMU

87. | I'paduaeckuii ciocod pemeHus CHCTEMbI
JIMHENHBIX YPABHEHUH C IBYMS
IEpEMEHHBIMH.

88. | Pemenue cuctem JIMHEHHBIX YpaBHEHU
METOJIOM MOACTaHOBKU

89. | Ucmonp3oBanue crioco0a moICTaHOBKH I
pELIECHUs] CUCTEM YPABHEHHM.

90. | Pemienue cucteM JIMHEHMHBIX YPABHEHUM

METOIOM CJIOKEHUS




91. | Ucnonp3oBanue crioco0a ClIOKEHUS IS
PEIICHUS CUCTEM YPAaBHCHHIA.

92. | Pemienue cucTeMbl IMHEHMHBIX YpaBHEHUM
CIIOCOOOM CIJIOKEHHUSI.

93. | Pemenue 3a71a4 ¢ IIOMOIIBIO CUCTEM
JIMHEWHBIX YPABHECHUN

94. | Permenue 3a1a4 Ha IPOLEHTHI C TIOMOMIBIO
CHCTEM yPaBHEHUI, )

95. | Pemenue 3a1a4 Ha ABU)KEHHUE C IIOMOIIBIO
CHUCTEM YpaBHCHHI.

96. | Pemmenue 3a/1a4 Ha IBM)KEHUE TI0 PEKE C
MTOMOIIIBIO CHCTEM yPaBHEHHUI.

97. | IloBTOpEeHUE U cHCTEMaTU3alUs
y4eOHOro MaTepuasa

98. | Kontponbaas padota Ne 7 «Cuctemsl
JIMHEWHBIX YPABHEHUN C IBYMsI
IepEMEHHBIMMIY

IloBTOpeHue U cucremaTu3anus yueOHoro marepuasa (5 4)

99. | AHanu3 KOHTpOJIbHOM paboThl. [ToBTOpEHME.
JIuHenHOe ypaBHEHHE C OJTHOW NEPEMEHHOMU

100.| [ToBTopenue. OyHKIIMU

101.| UToroBast KOHTpOJIbHAS paboTa

Pe3epBHBIE YPOKH.

102.| Becepoccwutiickasi mpoBepoydHas padboTa.




TemaTuueckoe niianuposanue. I'eomerpus. 7 kiace

(2 yaca B Henento, Bcero 68 4acon)

Homep Conep:xkanue yueOHOro
KoauvecTBo yacoB
naparpada MarTepuaJia
I'nasa 1 Tlpocreiiimme reomerpuyeckne GUrypbl 15
U MX CBOMCTBA
1 Touku u npsimMblie 2
2 OTpe30K U ero JAJIMHA 3
3 Jlyu. Yron. Usmepenue yrios 3
4 CMEXHBIE ¥ BEPTUKATHHBIC YTIIBI 3
3) [leprieHIUKYIISIpHBIE TIPSMBIE 1
6 AKCHOMBI 1
[ToBTOpEHME U cUcTeMaTU3aIMs Y4eOHOTO 1
MaTepuana
KontponbHas padota Ne 1 1
I'naga 2 18
TpeyroabHuUKH
7 PaBnbie TpeyronbHuKU. BeicoTa, MenuaHa, 2
OucceKTpuca TpeyroabHUKa
8 IIepBbIil ¥ BTOPOU NMPU3HAKHA PABEHCTBA 5
TPEYTOJIbHUKOB
9 PaBHOOEIPEHHBIN TPEYTOIBHUK U €T0 4
CBOMCTBaA
10 [Tpu3Haku paBHOOEIPEHHOTO 2
TPEYroJIbHUKA
11 Tperunii npu3HaK paBEHCTBA TPEYTOJIbHUKOB 2
12 Teopembl 1
[ToBTOpEHME M cUCcTEMaTU3AIHs Y4eOHOTO 1
MaTtepuaia
Kontponbshas padota Ne 2 1
I'naga 3
IMapaanensHbie npsimbie. CymMa yrjioB 16
TPEYroJbHUKA
13 [TapannenbHbie NpsSIMbIE 1




Homep Conep:xkanue yueOHOro
KoumnuyecTBo yacos
naparpada MarTepuaJia
14 [Ipu3Haky napayeabHOCTH MIPSAMBIX 2
15 CBolicTBa MmapasuieNbHbIX MPSMBIX 3
16 CymMa yrioB TpeyrojbHUKa 4
17 [IpsAMOYTOJIBHBIN TPEYTOIBHUK 2
18 CBoiicTBa NPAMOYTOJIBHOTO TPEYTOJIbHUKA 2
KontponbsHas padora Ne 3 1
I'nasa 4
OKpy:XHOCTH U KPYT. 16
I'eomeTpuyeckue MOCTPOCHUs!
19 ['eoMeTprUEeCKOE MECTO TOYEK. 2
OKpyXHOCTb U KpyT
20 HexkoTopble CBOKCTBA OKPY/KHOCTH. 3
KacarenpHas K OKpYKHOCTH
21 OnurcaHHas ¥ BIMCaHHAA OKPYXHOCTU 3
TpeyroJbHUKa
22 3agauu Ha IOCTPOCHUE
23 Metoa reoMeTpHUECKUX MECT TOUYEK
B 3aJlayax Ha MOCTPOCHUE
[ToBTOpEHME M cUcTEeMaTU3aIHs Y4eOHOTO 1
MaTtepuaia
Koutponbshas padora Ne 4 1
O0600menune
U CHCTeMaTH3anus 3
3HAHUM YYALIUXCH
YnpaxHeHus U1 IOBTOPEHUS Kypca 7 Kiiacca 2

Kontponbshas pabora Ne 5




KasiennapHo-TeMaTH4ecKoe MJIAHHPOBAHHE Kypca reoMeTpuH 7 Kjacca

najpw:zz- Cooepircanue yueono2o mamepuana (Ha3paHme Kon-6o Tama

pacpa naparpaga y4yeOHUKAa) uacoe

I'naga 1. Ilpocrteiimine reoMerpu4veckue. Gurypbl u ux 15

CBOMCTBA
1.1 | Touka, 1uHUS, TIpsIMAsT 1
1.2 | Touku u npsiMbIe 1
2.3 | Otpesok. [{nuHa. 1
2.4 | [lnuHa oTpe3ka. PaBHbIE OTpE3KH. 1
2.5 | CBOMCTBO JUIMHBI OTPE3KA. 1
3.6 | JIya. Yron. Benuuuna yria 1
3.7 | Benuuuna yria. PaBHbIE yTIIBIL. 1
3.8 | CBOMCTBO BETUYMHBI yTJIa. 1
4.9 | Bunel yrnoB. CMEXHBIE YTIIBL. 1
4.10 | BepTuxanabHbIC YTIIBI. 1
4.11 | CBolicTBa CMEKHBIX U BEPTUKAJIBHBIX YTJIOB. 1
5.12 | IleprieHAnKyIsIpHBIC TIPSIMBIE 1
6.13 | AKCuOMBI 1
6.14 | IloaroroBka K KOHTPOJIbHOI padoTe. 1
15 | Kommponvnasa paboma Ne Ino meme «llpocmetiwue 1

eeomempuyieckue Quaypvl u ux ceouUCmea .

I'naga 2. TpeyroJbHUKH 18

7.16 | AHanu3 KOHTPOJIbHOU paboThl. TpeyronpHUK. 1
PaBenctso ¢uryp.

7.17 | BeicoTa, MeauaHa, OMCCEKTpHUCa TPEYTroIbHUKA. 1
8.17 | [lepBbIii mpU3HAK PABEHCTBA TPEYTOJIHLHUKOB. 1




Ne
Cooepircanue yueonozo mamepuana (Ha3paHme Kon-60
napae- Hama
naparpaga yuyeOHUKA) uacoe
paga
8.19 | Pemenue 3a1a4y Ha IPUMEHEHHE TIEPBOTO MTPHU3HAKA 1
PaBEHCTBA TPEYTOJIHLHUKOB.
8.20 | Bropoii mpu3Hak paBeHCTBa TPEYTOIbHUKOB. 1
8.21 | Pemienue 3a7a4 Ha IPUMEHEHHE BTOPOTO MpHU3HAKa 1
PaBEHCTBA TPEYTOJIHLHUKOB.
8.22 | Pemienue 3a7a4 Ha MPUMEHEHHUE TIEPBOTO U BTOPOTO 1
MIPU3HAKOB PABEHCTBA TPEYTOJIbLHUKOB.
9.23 | Ompenenenre paBHOOSAPEHHOTO TPEYTOJbHUKA. 1
9.24 | PaBHOOEIpEHHBIN TPEYTOJILHHUK. 1
9.25 | PaBHOOEIpEeHHBIN TPEYTOJIBHUK, €70 CBOMCTBA 1
9.26 | Pemenue 3a1a4 Ha MPUMEHEHHE CBONCTB 1
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
10.27 | Ilpu3Haku paBHOOEAPEHHOTO TPEYTOJIbLHUKA. 1
10.28 | Pemenue 3a7a4 Ha MPUMEHEHNE MTPU3HAKOB 1
paBHOOEAPEHHOTO TPEYTOJIbHUKA.
11.29 | Tperuii mpu3HaK paBEeHCTBA TPEYTOJIHLHUKOB. 1
11.30 | Pemenue 3a7a4 Ha MPUMEHEHUE TPETHETO IPU3HAKA 1
paBeHCTBA TPEYTOJHLHUKOB.
12.31 | Teopemsl 1
32 | Pemenue 3a7a4 Ha MpUMEHEHUE MPU3HAKOB PAaBEHCTBA 1
TPEYTOJIbHUKOB.
33 | Kommponvuasa paboma Ne 2 no meme 1
«Tpeyzonvrukuy.
I'nasa 3. Ilapanneabnbie mnpsmbie. Cymma  yrjoB 16
TPeyrojibHHUKAa
13.34 | Ananu3 KOHTPOJBHOM paboThl. [lapannenbHOCTD 1




Cooepircanue yueonozo mamepuana (Ha3paHme Kon-60
napae- Hama
naparpaga yuyeOHUKA) uacoe
paga
PSIMBIX.
14.35 | [Ipu3naku napayuieNbHOCTU ABYX MPIMBIX. 1
14.36 | Pemenue 3a1a4 Ha MpUMEHEHHE MTPHU3HAKOB 1
napajuIeTbHOCTU ABYX MPSMBIX.
15.37 | CpoiicTBa nmapasuielbHbIX MPSIMBbIX. 1
15.38 | PaccrosiHre Mexay nmapauieIbHbIMUA TPSIMBIMHU. 1
15.39 | Pemenue 3aa4 npuMeHss CBOMCTBA MapajlieNbHbIX 1
MPSMBIX.
16.40 | Cymma yrioB TpeyrojbHuka. CBOMCTBO YIJIOB 1
TPEYrOJIbHUKA.
16.41 | Baeurnuii yron tpeyroibHuka. CBOWCTBO BHEIIHETO 1
yria TpeyrojbHUKa.
16.42 | HepaBeHCTBO TpeyroiIbHHUKA. 1
16.43 | CBOWCTBO COOTHOIICHUI MEX]Ty CTOPOHAMH U YTJIAMH 1
TpeyroJbHUKa.
17.44 | IlpssMOYTONBHBIN TPEYTOIHHUK. 1
17.45 | Ilpu3Haku paBeHCTBA MPAMOYTOIbHBIX 1
TPEYTOJIHHHUKOB.
18.46 | CgoiicTBa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 1
18.47 | Pemenue 3aad MPUMEHSSI CBOMCTBA 1
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. .
48 | [logroroBka K KOHTPOJIBHOM padoTe. 1
49 | Kommponvnaa paboma Ne 3 no meme «llapannenvHovie 1
npamvie. Cymma yenoe mpey2onibHUKay.
I'naéa 4. OxpyxHocth u Kpyr. [I'eomerpuueckue 16

MOCTPOEHUsI




Cooepircanue yueonozo mamepuana (Ha3paHme Kon-60 a
napaz- ama
P naparpaga yuyeOHUKA) uacoe
paga
19.50 | Ananu3 KOHTPOJIBHOM paboThl. ['eoMeTpuueckoe 1
MecTo ToueK. OKpyKHOCTb U KPYT.
19.51 | CBoIiicTBO CEpEeAMHHOIO MEPICHIUKYIIIPA U CBOWCTBO 1
OMCCEKTPUCHI yTIIa.
20.52 | HekoTopblie cBOMCTBA OKPY>KHOCTH. 1
20.53 | KacarenpHas 1 cekymasi K OKpYy>KHOCTH 1
20.54 | CBoiicTBO KacaTeIbHOU K OKpYXKHOCTHU. [Ipu3HaKu 1
KAacaTeJIbHOM K OKPYKHOCTH.
21.55 | OnucanHast OKpY>XKHOCTh TPEYTOJILHUKA. 1
21.56 | BnircanHasi OKpyKHOCTb TPEYTOJIbHUKA. 1
21.57 | Pemenue 3a1a4 mpUMeHsIs CBOMICTBA BIMICAHHOM H 1
ONMCAHHON OKPYKHOCTEM.
22.58 | 'eoMmeTpHuueckue MOCTPOCHUS. 1
22.59 | OcHOBHBIC 33/1a4M HA ITOCTPOCHUE. 1
22.60 | Pemenue 3ama4y Ha MOCTPOCHHE. 1
93 61 ['eomeTpuueckne MOCTPOEHUS ISl UIUTFOCTPALliN 1
' CBOMCTB T€OMETPUICCKUX DUTYP.
93 62 MeTon reoMeTpuYECKUX MECT TOUYEK B 3aja4ax Ha 1
' IIOCTPOEHHE.
93 63 MeTon reoMeTpuYeCKUX MECT TOUEK NP PEIICHUN 1
' 3ajad.
64 [ToaroroBka K KOHTPOJBHOM padoTe. 1
65 | Kommponvuas paboma Ne 4 no meme « OkpysrcHocms 1
u kpye. I eomempuuecxkue nocmpoenus.
O06o0menne ¥ cUCTeMaTH3aUMA  3HAHMI 5

yqauuxcsi




Cooepircanue yueonozo mamepuana (Ha3paHme Kon-60
napae- Hama
naparpaga yuyeOHUKA) uacoe
paga
66 AHaJM3 KOHTPOJIbHOM paboThl. [ToBTOpEeHUE. 1
[Ipocreiinme reomeTpudeckue GUrypbl U UX
CBOMCTBA. ¥
67 HUmozcosas konmpoavras paboma 1
68 AHanu3 UTOrOBOM KOHTPOJIBHOU PabOTHI. 1

Iloasenenue uTOorOB roaa.




TemaTuyeckoe niianuposanue. I'eomerpus. 8 kiace

(2 yaca B Henento, Bcero 68 4acon)

Conepxkanue yueOHOro MaTepuaJia

KosunuecTrBo uacoB

I'naga 1
YeTbIpEéXyroJbHUKH

22

YUeThIpEXYTOIBHUK U €r0 3JIEMEHTHI

N

[Tapannenorpamm. CBoiicTBa
napajienorpaMmma

[Ipu3naku napayenorpamMma

[IpsAMOyTroJBHUK

PoMmO

o O bW

KBampar

Kontponbnas padora Ne 1

CpGIIH}IH JIMHUA TPCYIrOJIbHHUKA

Tpaneuus

HGHTpaJIBHBIG " BIIMCAHHBIC YIJIBI

10

Bnucannsie u onucaHHbie
YETHIPEXYTOJILHUKHU

NIN AP IRPIFRPIEPRPINIDNDN

Kontponbhas pabora Ne 2

I'naga 2
Iloxo0Oue TpeyroibHNKOB

16

11

Teopema @aneca. Teopema o
IPONOPLUUOHAIIBHBIX OTPE3KaAX

12

[TonoGHBIE TPEYTONBHUKU

13

[lepBbIil npu3HaK MOAOOUS TPEYTOJIbHUKOB

14

Bropoii u TpeTuii npusHaku noaoous

TPEYrOJIbHUKOB

Kontposnbhas padora Ne 3

TI'naea 3
Pemienue nmpsiMoyroJibHbIX
TPEYroJIbHUKOB

14

15

MeTtpurueckue COOTHOLICHUS
B IPSAMOYTOJIBHOM TPEYTOJIbHUKE

16

Teopema ITudaropa




Ne Conep:kanue yueOHOT0 MaTepuasia KosauvecTtBo yacoB
Kontponbnas pabora Ne 4 1
17 Tpuronomerpudeckue QyHKIIMHA OCTPOTO 3
yIJjia IpsIMOYTOJILHOTO TPEYTOJIbHUKA
18 Pemenne npssMOyroiabHbIX TPEYTOJIbHUKOB 3
KonTponbnast padota No=5
I'naga 4
MHOroyrojibHMKH. 10
ILi1omaas MHOTOYroJIbHUKA
19 MHOroyrojibHUKH 1
20 [Monarue mwronaan 1
MHOTOYTOJTbHHUKA.
[Tnomaap NpsMOYTOIbHUKA
21 [Lnomaae nmapamienorpamma 2
22 [Inomans TpeyroibHUKa 2
23 [Tnomane Tpanenuu 3
KouTponsnas padora Ne 6 1
IToBTOpEHUE
U CHCTeMATH3alusd 6
Y4e0HOr0 MaTepHuaja
VYrpaxHeHus A1 TOBTOPEHUS Kypca 8 Kiacca 3
KonTponbHas pabora Ne 7
Peseps 1




TemaTnueckoe mianuposanue. 'eomerpus. 9 knacc

(2 yaca B Henento, Bcero 68 4acon)

Homep Conep:xanue yueOHOT0
KoumnuecTBo yacos
naparpada MaTtepuajia
I'naea 1 17
Pemenue TpeyrojibHMKOB
1 CuHyc, KOCUHYC, TAHT€HC U 2
kotaHreHc yria ot 0 go 180
2 Teopema kocuHyCOB 3
3 Teopema cuHyCcOB 3
4 Pelienne TpeyroibHUKOB 3
5 DopMyIIb AJ11 HAXOXKICHUS 4
TJIOIIAN TPEYTOJIbHUKA
[ToBTOpEHUE U cHUCTEMATU3AIUS 1
y4eOHOro Marepuasa
KontponbHas padora Ne 1 1
I'nasa 2 8
I[IpaBWiIbHbIE MHOTOYT0JbHUKH
6 [IpaBriIbHBIE MHOTOYTOJIBHUKHU U 4
MX CBOMCTBa
7 Jnuna oxkpyxnoctu. [Imomanb 3
Kpyra
Kontponsnas padota Ne 2 1
I'nasa 3
JexapToBbI 12
KOOPJAMHATHI HA MJI0CKOCTH
8 Pacctostnue Mexay n1Byms 3
TOYKAMU C 33JJaHHBIMU
KoopanHatamu. KoopauHatsl
CEpEeMHbI OTPE3Ka
9 VYpaBuenue purypol. YpaBHEHHE 3
OKPY>KHOCTH
10 YpaBHeHue npsMoit
11 VYrioBoi ko3hGUIMEHT NPAMON
[ToBTOpEHUE U cUCTEMaTU3AIUS 1




Homep

Conep:xanue yueOHOT0

KosnuecTrBo uacoB

naparpadga MaTepuaJa
y4eOHOro Marepuaa
Koutponbshas padora Ne 3 1
I'nasa 4
12
BekTopbr ¥
12 ITonsTue BekTOpa 2
13 Koopaunatel BekTopa
14 CnoxeHue U BRIYUTAHUE 2
BEKTOPOB
15 YMHOKEHHE BEKTOpa Ha YUCIIO
16 CkansipHOe Tpon3BeIeHNE
BEKTOPOB
Kontponsnas padota Ne 4 1
I'naea 5
I'eomeTpuueckue 11
npeodpa3oBaHus
17 JBroxeHue (mepemenieHme) 4
¢urypsl. [TapanienbHblil nepeHoc
18 OceBas 1 IEHTpaJIbHAs 3
cummeTpui. [loBopor
19 ['omoteTus. ITomobue puryp 3
Kontponbshas padora Ne 5
IloBTOpEeHME
U cUCTeMaTH3auus 8
yueOHOro Mmarepuajia
YnpaxaeHus 1715 TOBTOPEHU Kypca 9 kiacca 7
KontposnbHas padora Ne 6 1




