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l. Ilnanupyembie pe3yabTaThl 0CBOCHHUS Y4eOHOro Kypca «MaremaTuka»
Boeinyckauk HayuuTces B 7-9 kiiaccax (715 MCIOJIb30BaHUS B IOBCETHEBHOM KU3HU U

o0ecrieyeHns BO3MOXKHOCTH YCIICIIHOTO MPOJIOJDKEHUsS 00pa3oBaHus Ha 0a30BOM YpOBHE).
DNEeMEHTBI TEOPUH MHOYKECTB U MAaTEMaTUUYECKOH JIOTUKU
e OmepupoBath Ha 0a30BOM YpOBHE MOHATHUSIMH: MHOXECTBO, OJJIEMEHT MHOYECTBA,
IIOJIMHOKECTBO, IPUHAJIEKHOCTB;
® 33/1aBaThb MHOKECTBA IIEPEUUCICHUEM UX DJIEMEHTOB;
® HaXOJUTh [lepeceyeHe, 00bEJUHEHHE, IOJIMHOKECTBO B IPOCTEUIINX CUTYAIUX;
e omnepupoBaTh Ha 0a30BOM YypPOBHE IIOHATUSMHU: OIPENEICHHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTeIbCTBO;
® IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI IS TIOATBEPKACHHUSA CBOUX BBICKA3bIBAHUN
B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:
® JCMOJb30BaTh rpaduueckoe MpeCTaBICHUEe MHOXECTB JUIsl OMMCAaHUs pealbHBIX MPOLECCOB U
SIBIICHUH, TIPU PELLIEHUH 33134 APYrUX yUeOHBIX MPEIMETOB
Yucna
e OmnepupoBath Ha 0a30BOM YypOBHE MOHSTHSIMM: HATypaJlbHOE YMCIO, LEJIOE YHUCIIO,
OOBIKHOBEHHasi JIpoOb, JecsATUYHass JpoOb, CMelaHHas JApoOb, paIMOHAIBHOE YHCIIO,
apudmeTryecKuil KBaJIpaTHBIN KOPEHb;
®  JCIOJIB30BaTh CBOMCTBA YUCEN U NPABUJIA JEHCTBUN NPU BBINIOJHEHUH BBIYUCIICHU;
®  HCMOJIb30BAaTh MPU3HAKU JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWH BBIYUCICHUNA H
pELIEHNN HECIOKHBIX 3a1a4;
e  BBIIOJIHATH OKPYIJIEHUE PAlMOHAIBHBIX YHCEN B COOTBETCTBUU C IPABUIIAMM;
®  OIICHMBATh 3HAYECHHE KBAJPATHOIO KOPHS U3 MOJIOKUTEJIBHOIO LIEJIOTO YUCIIA;
®  pacno3HaBaTh PALMOHAIBHBIC U UPPALIMOHAIBHBIC YNCIIA;
®  CpaBHUBATH YHCIIA.
B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTHX IPEIMETOB!
®  OLICHUBATh PE3YJILTAThl BBIYUCICHNN IIPHU PEIICHUH MPAKTUYECKUX 3a/1a4;
®  BBINOJIHATH CPABHEHHUE YHUCEII B PEATIbHBIX CUTYALMX;
®  COCTaBJIATh YHCJIOBBIC BBIPDAKCHUS IPU PEIICHUHU IPAKTUYECKHUX 3a1ad U 3a1ad U3 IPYrux
yueOHBIX IIPEAMETOB
ToxnecTBeHHbIEe TPeoOpa3oBaHUs
e  BhIMOJHATE HECIOXKHbIE PeoOpa3oBaHUs I BIYMCICHHUS 3HAYEHUH YMCIIOBBIX BBIPAKECHUH,
COZIEp)KalllUX CTENEHU C HaTypaJbHBIM IIOKa3aTeleM, CTEINEHH C IEJIbIM OTPHULATEIbHBIM
II0Ka3aTeseM;
®  BBINOJHATH HECJIOKHBIE TPEOOPA30BAHUS LIENIbIX BBIPAKEHUI: pacKpbIBaTh CKOOKH, IIPUBOIUTD
110/100HBIE CllaraeMble;
®  UCHOJb30BaTh (JOPMYNBI COKPAILEHHOIO YMHOXKEHMs (KBaJgpaT CyMMBbI, KBajJpaT pa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIs YIPOLIEHNS BBIYUCIICHUH 3HAUCHUI BbIPa)KEHUIA;
®  BBINOJHATh HECJIOXKHBIE MPEeoOpa3oBaHUs IPOOHO-IMHEHHBIX BBIPAXEHUH W BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSIMH.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB!
® TIOHMMAaTb CMBICJI 3aIIMCH YHCIIA B CTAHJAPTHOM BHJIE;
e  OonepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHJApTHAas 3alMCh YHCITa»
YpaBHEHHS U HEPABEHCTBA
e  OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOpEHb YPAaBHEHUs, pELICHUE YPAaBHEHUS, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO, PEILICHUE
HEPaBEHCTBA,
IIPOBEPSTH CIPABEAINBOCTD YACIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIINECS K JIMHEHHBIM;
peliaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPaBHEHUM, HEPABEHCTB;
MIPOBEPATS, SIBJISAETCS JIU JAHHOE YUCIIO PellIeHNEeM YpaBHEHUS (HEpaBEeHCTBA);
pelaTh KBajpaTHble ypaBHEHHUs N0 (opMysie KOpHEH KBaJApaTHOTO YpaBHEHMUS,
n300pakaTh peIIeHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOM MPSMOH.



B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!

®  COCTaBJIATh U pellaTh JIMHEWHbIE YPAaBHEHHUS IPU PELICHUM 3a/lad, BO3HHUKAIOIIMX B APYTUX
y4eOHBIX MpeaMETax

OyHKIUU

®  HAXOJUTh 3HaUeHHE (PYHKLMU MO 33JaHHOMY 3HAUYCHHUIO apTyMEHTa;

®  HAXOJUTh 3HAUEHHE apPTyMEHTa MO 33JaHHOMY 3HAUCHHIO (DYHKIIMH B HECJIOKHBIX CUTYAIIHSIX;

®  OIpeaeNsaTh MOJIOKEHNUE TOUKH M0 €€ KOOpJAUHATaM, KOOPIUHATBI TOUKH IO €€ MOJIOKEHUIO Ha
KOOPJIMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTH ONPEACICHUS, MHOXKECTBO 3HAYCHUH, HYIMH (DYHKIHH,
IIPOMEXYTKA 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus M yObIBaHUs, HauOoJblIee U
HauMeEHblIee 3HaueHus1 QyHKIINH;

e  CTpOUTb I'paduK JTUHEHHON QYHKIINH;

® [pOBEpATH, SBISAETCS JIM JaHHbIM rpaduk rpadukoM 3agaHHOW (QYHKIUM (JUHEHHOH,
KBa/IpaTUYHOM, 00paTHON MPONOPLUUOHATILHOCTH);

e  OmpeaensaTh NpUOINKEHHBIE 3HAUEHUS KOOPIUHAT TOUKH IepeceueHus rpadukoB QyHKIUM;

e omepupoBaTh Ha 0a30BOM YPOBHE TMOHATUSAMHU: IOCIEIO0BATEILHOCTb, apupMeTndecKas
Iporpeccusi, reoMeTpuyYecKasi Iporpeccus;

e pemiath 3a7ayd Ha MPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJyYeH HEMOCPEACTBEHHBIM
MoJCYE€TOM 0e3 MpuMeHeHus Gopmyi.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX TPEIMETOB!

®  HCNOJb30BaTh rpapUKU pPeabHBIX MPOIECCOB U 3aBUCUMOCTEN ISl ONpeAesieH!s] UX CBOMCTB
(HanOosblllMe W HaWMEHBIIME 3HAYEHHUs, IMPOMEXKYTKH BO3pacTaHus U YObIBaHUSA, OO0JIACTH
MOJIOKUTETbHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

®  UCIOJIB30BaTh CBOWMCTBA JMHEHHOW (DYHKIIMU M ee rpaduK MpH PEIICHWH 3a1ad W3 APYrux
Y4eOHBIX PEIMETOB

CraTtucTuKa M TEOpUS BEPOSITHOCTEH IMOCTAaBUTh MOCIIE TEKCTOBBIX 33Jau, KaK B COACP KaHUU.

e lmerp mpenacTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSITHOCTH CIYy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a/a4aXx;

e pewmarh MNpocTeiiIMe KOMOMHATOpHBIE 3aJa4d METOJOM HPSAMOTO U OPraHU30BAHHOTO
nepedopa;

®  [IPEJCTaBIATH JaHHbIE B BUJE TaOJMILl, AUAarpamMm, rpadKoB;

e  yuTaTh MH(OPMALHIO, IPEICTABICHHYIO B BUJIE TAOIUIbI, IUAarpaMMbl, rpaduka;

®  ONpeAessATh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSTHOCTb COOBITHS B IPOCTEHIINX CIydasiX;

®  UMETb [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCEJ B MACCOBBIX SIBJICHUSIX.

B noBceHeBHOM KU3HU U IIPU U3YyYEHUHU APYIHX IPEAMETOB:

®  OIICHUMBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Iiepebopa;

®  UMETb [IPEJCTABICHHUE O POJU MIPAKTUYECKU JJOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHIA;

® CpPaBHHBAThb OCHOBHBIE CTATHCTUYECKHUE XapaKTEPUCTHKH, MOJYYEHHbIE B IPOLECCE PEIICHUS
IIPUKIIAJHOM 3a/1au, U3y4EHUs PEATbHOTO SIBJICHUS,

®  OIICHUBATh BEPOSTHOCTb PEAIbHBIX COOBITH U SIBJICHUH B HECJIOKHBIX CUTYalUAX

TexcToBble 3a1aun

e Pemarp HecOXKHbBIE CIOKETHBIE 3a/1a4U PAa3HbIX THIOB Ha Bce apupMeTHYECKHe JeHCTBUS;

® CTPOUTHb MOJIENIb YCJIOBHUS 337a4yM (B BHJE TaONUIbI, CXEMbl, PUCYHKa WIM ypaBHEHHs), B
KOTOpPO# J1aHbl 3HAYEHHUs JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMYUH, C LEJIBIO TOMCKA PELICHUS
3a/1a4H;

®  OCYLIECTBJISATh CHOCOO TOMCKA pEIIeHHs 3a7ayd, B KOTOPOM pacCyKIEHHE CTPOMUTCA OT
yCJIOBHA K TPeOOBAHUIO MM OT TpeOOBaHHUS K YCIOBHUIO;

®  COCTaBJIATH IJIAH PELICHUS 3a/1a4H;

e  BBIJEJATH dTalbl PELICHUS 331a4U;

®  HHTEPHPETUPOBATH BBIUYUCIUTEIBHBIE pE3YJAbTaThl B 3a7auye, MHCCIEN0BaTh IOJIyYEHHOE
pELIEHNE 3a/1a4H;

®  3HAaTh pazlIMYUe CKOPOCTEeH 0OBEKTA B CTOSUYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH;



e  pemiarh 3a/1a4M HA HAX0X/IEHNE YaCTU YKCiIa U YUCia 110 €ro 4acTu;
e pemarh 3aJayd pa3HBIX TUMNOB (Ha paboTy, HA MOKYIKH, HAa JABM)KEHHE), CBS3BIBAIOLUINX TPH
BEJIMYUHBI, BBIACTSATH 3TH BEJTMUMHBI M OTHOILIEHHUS MEXKly HUMU;

®  HAXOJUTh IPOLEHT OT YMCJA, YUCIIO IO MPOLEHTY OT HEro, HaAXOIUTh MPOLIEHTHOE CHUKEHUE
WM TIPOIICHTHOE TIOBHIIEHNE BETMYUHBI;

e  peliaTh HECJIOXHbBIE JOITMUECKUE 3aJa4l METOJIOM PacCYXACHUH.

B noBceHeBHOM KU3HU U TTPU U3YYCHUU APYTHX MPEAMETOB:

®  BBUIBHTaTh THIIOTE3Bl O BO3MOXKHBIX NPEACTbHBIX 3HAYCHUSX HCKOMBIX B 3ajaye BEITUYHH
(menatb NPUKUIKY)

I'eomerpuueckue Gurypsl

e  OmnepupoBaTh Ha 6a30BOM ypOBHE NOHSATHIMH I'€OMETPHUECKUX PUTYP;

e  U3BJEKaTh HHPOPMAIUIO O TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTEkKax B SBHOM
BUJIE;

® [pPUMEHATH IS pElIeHUs 3aJad reoMeTpuuecKue (axThl, €CJIU YCIOBUS HMX MPUMEHEHHS
3aJlaHbl B IBHOU (hopMe;

e  pemiarh 3a/1a4M Ha HAX0XkIEHNE T€OMETPUUYECKUX BEITMUYMH 10 00pa3iiaM UM aJrOpUTMaM.

B noBceqHEeBHOM KU3HU U TTPU U3YYCHUU APYTHX TMPEAMETOB:

®  1CINOJb30BaTh CBOWCTBA FT€OMETPUUECKUX (UTYp /Ul peUIeHHUs] TUIOBBIX 337a4, BOZHUKAIOIINUX
B CUTYalUsX MIOBCETHEBHOM KU3HH, 3a7a4 IPAKTHYECKOTO COJEPIKAHUS

OTtHomeHus

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHITHUSIMU: PABEHCTBO (PUTYp, paBHBIE (PUTYPBI, pABEHCTBO
TPEYTOJIEHUKOB, TAPAIUICTHHOCTD MPSIMBIX, EPIICHIUKYIIPHOCTD TMPSMBIX, YTIIBI MEXKTy TIPSIMBIMH,
MEePIEeHIUKYIISAP, HAKIOHHAs, TIPOEKIUSI.

B noBceHEBHOM KU3HU U IIPU U3YyYEHUU APYIHX IPEAMETOB!

®  UCMOJb30BATh OTHOLICHUS JUIA DPEUIEHHA NPOCTEHIINX 3ahad, BO3HUKAIOIIMX B PEaJbHOU
KU3HU

W3MepeHus U BBIYNCIIEHUS

e  BhIMONHATE U3MEpEHUE JUIMH, PACCTOSIHUN, BEIMYHMH YIJIOB, C MOMOIBIO MHCTPYMEHTOB JJIS
W3MEPEHHH JJIUH U YIJIOB;

® [IpUMEHATH (OPMYNBI IEepUMeETpa, IUomaad U 00bEMa, MIIOIIAJM HNOBEPXHOCTH OTIEIbHBIX
MHOTOI'PaHHHUKOB ITPU BBIYUCIIEHUX, KOI'/Ia BCE JaHHbIE UMEIOTCS B YCIOBUH;

e npuMeHATh TeopeMmy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOIIECHUS IS
BBIUMCIJIEHUS JUIMH, PACCTOSHUM, TUIoLaiell B IPOCTEHIINX CIydasX.

B noBceqHEeBHOM KU3HU U IIPU U3YYEHUU APYIMX IPEAMETOB:

®  BBIUUCIATH PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CUTYalMsX, IUIOLIAJU B IPOCTEHIINX
cllyyasiX, IpUMEHSTh (OpMyJbl B IPOCTEHIINX CUTYALUAX B [IOBCEIHEBHON )KU3HU
I'eomeTpuyeckue NOCTpoOCHUs

e U3006paxaTh TUHOBbIE IUIOCKHE (UIYphl U (UIYPHI B IPOCTPAHCTBE OT PYKU U C IOMOUIBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HU U IIPU U3YyYEHUHU APYIHX IPEAMETOB:

®  BBINOJHATH IPOCTEHILINE TIOCTPOECHUS HA MECTHOCTH, HEOOXOJUMBbIE B PeaIbHOM KU3HU
I'eomerpuueckue npeodpazoBaHus

e  Crpouts GUrypy, CHMMETPUYHYIO JaHHOH (UType OTHOCUTEIHHO OCH U TOUKH.

B noBcenHEeBHOM KU3HU U ITPU U3yUEHUHU APYTHX IPEAMETOB!

®  pacno3HaBaTh JBIKEHHE OOBEKTOB B OKPYXAIOIIEM MHPE;

®  pacro3HaBaTb CUMMETPHUHbIE (GUTYPBI B OKPYXKAIOIIEM MUpE

BekTopbl 1 KOOpIMHATHI HA TIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YypPOBHE IMOHSTHUAMHU BEKTOp, CyMMa BEKTOPOB, IpPOH3BEICHUE
BEKTOpa Ha YHCJIO, KOOPJMHATHI Ha MJIOCKOCTH;

e omnpeaensaTh NPUOMMKEHHO KOOPAMHATHI TOYKH MO €€ H300paKeHHI0 Ha KOOPJMHATHOU
IIJIOCKOCTH.

B noBcenHeBHOM KU3HU U ITPU U3YUEHUHU APYTHX HPEAMETOB:

® HCNOJb30BaThb BEKTOpPBl [UId PEIICHHA NPOCTEMIINX 3aJad Ha OIPEIEIIEHHE CKOPOCTH
OTHOCHTEIJIEHOTO JIBMKEHUS



Hcropus maremaTuku

e  OmnuchIBaTh OT/EIbHBIE BBIAAIOIINECS PE3YIbTAThI, IOJIyUEHHBIE B X0JI€ Pa3BUTHS MATEMaTUKU
KaK HayKu;

® 3HATb IIPUMEPHl MATEMAaTUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3M C OTEYECTBEHHOU M
BCEMUPHOU UCTOPUEH;

e  [IOHMMAaThb POJIb MAaTEMAaTUKH B pa3Butun Poccumn

Meroasl MaTeMaTHKU

e BpiOupars moaxoaMImuii U3y4eHHBIH METO JUIsl PEIICHUS] N3YYEHHBIX TUIIOB MAaTEMaTHYECKHX
3az1ay;

e [IpuBOAUTH NMPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEHCTBUTEIBHOCTH
U NIPOU3BEJICHUAX UCKYCCTBA.

I1.Conepxanne yuebHoro kypca «MaremaTuka»

7-9 giaacenl

Auredpa

Yucaa

PannonanbHblie Yucia

MHOX€eCTBO palMOHANBHBIX uncen. (CpaBHEHHME pPAlMOHANBHBIX uHcen. JleicTBus ¢
paioHaIbHBIMU yKciamu. [IpeacraBienne pamoHaIbHOTO YUCia AECATUYHON IpoObIo.

HppanuoHajibHble YHCIA

[lonarne uppannoHanbHOro 4ucia. Pacno3sHaBaHMe MppannOHaIbHBIX uucen. I[Ipumepst

J0Ka3aTeNbcTB B anredpe. MpparoHambHOCTh Yncia \/5 . [Ipumenenne B reomerpun. CpaBHEHHE
HMPPALMOHAIIBHBIX yucel. MHOXKECTBO JENCTBUTEIbHBIX YUCEL.

ToxaecTBeHHbIE peoOpa3oBaHuA

YucnoBble 1 OyKBeHHbIE BHIPAKEHUS

Bripaxkenue ¢ nepemeHHOW. 3HaueHHE BbIpakeHUsA. [lojcTaHOBKA BBIPAXKEHHU BMECTO
IIEPEMEHHBIX.

Lesble BbIpasKeHUsI

Crenenp Cc HaTypalbHBIM IOKa3zaTeneM U e€ cBoiicTBa. IIpeoOpa3zoBaHusi BBIpaKECHUIA,
COJIEpXKAIIUX CTEIEHU C HaTypalbHbIM MIOKA3aTEIIEM.

OpHouneHn, MHorowieH. JleWcTBUA ¢ OJHOWIEHAMH U MHOTOWIEHAMHU (CIIOKEHHE,
BBIUMTAHUE, YMHOXKeHHE). DOpPMYNbl COKPAIEHHOTO YMHOKEHHUS: Pa3HOCTb KBAJpaTOB, KBaIpaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrO4JIeHa Ha MHOXHTENU: BhIHECEHUE OOIIETr0 MHOKUTENS 32
CKOOKH, TPYNIHUPOBKa, IpUMEHEHHE (HOpMyIN COKpalIéHHOro yMHOXeHUs. KBaapaTHbIN TpExueH,
paziioKeHUe KBaJAPaTHOTO TPEXWICHA HA MHOKUTENH.

JApoOHO-pannoHaIbHbIE BbIPAKECHUS

Crenenr c wnenbiM TmokazateneMm. IIpeoOpazoBaHue ApOOHO-TMHEHWHBIX BBIPAKCHHIA:
CIIOKEHHE, YMHOKEeHHE, JeleHue. Anredpandeckas 1po0b. [lomycTuMble 3HaYeHHUS IEPEMEHHBIX B
IpOOHO-pallMOHANBHBIX BbhIpakeHusx. Cokpaiienue anredpandeckux apoOeit. [IpuBenenue
anrebpanveckux apodOeit k oOmemy 3HameHnarenro. JlelcTBus ¢ anreOpanyecKuMu IpoOsiMU:
CJIO’KE€HUE, BBIYUTAHUE, YMHOKEHUE, JIEJICHUE, BO3BE/ICHUE B CTECTICHb.

[IpeoOpaszoBanue BEIpasKEHUH, COAEPIKAIINX 3HAK MOJTYJIS.

KBanpaTnbie kopHH

Apudmernueckuil KBaJpaTHBI KopeHb. I[IpeoOpazoBaHue BBIpKEHUH, COAEPIKAIIUX
KBaJpaTHbIE KOPHU: YMHOKEHUE, JI€JICHNE, BBIHECEHHE MHOKUTEIIS U3-TI0]1 3HAKa KOPHS, BHECEHUE
MHOXHUTENS MOJT 3HAK KOPHSL.

YpaBHeHHs U HEPpaBEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO C mEpeMEHHOM.

YpaBHeHus1

[lonarue ypaBHeHUs M KOpHsS ypaBHeHMs. [IpencTtaBieHue o paBHOCHIIBHOCTH YpaBHEHUH.
Ob6nacTh onpeaeneHus ypaBHeHHsI (00JIaCTh TOMYCTUMBIX 3HAYSHUN TIEPEMEHHOM ).

JIuHeliHOe ypaBHEHHE M €r0 KOPHH



Pemenue nuHeiHbIX ypaBHeHUH. JIMHETHOE ypaBHEHHE ¢ TapaMeTpoM. KonnuecTBo KopHen
JIMHEWHOI'O ypaBHEHUS. PeleHne NMHENHBIX YPAaBHEHUM C IIApaMETPOM.

KBaapaTHoe ypaBHeHHE U €r0 KOPHU

Ksagparusle ypaBHeHus. HenosHble KBagpaTHble ypaBHEHUs. JJUCKPUMUHAHT KBaJpaTHOTO
ypaBHeHus. dopmyna KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera. Teopema, oOpartHas
teopeme Buera. Pemienne KBagpaTHBIX ypaBHEHHIA: MCIOJB30BaHUE (OPMYIIBI JUISI HAXOXKIACHUS
KOpHEH, rpaduyeckwii METOJ pELICHHs, pPAa3JIOKEHHEe Ha MHOXHUTEIH, MoJ00p KOpHEH ¢
HCIIOJIb30BaHUEM TeopeMbl Bruera. KommdyecTBo KOpHENW KBaJApaTHOIO YPaBHEHUS B 3aBUCUMOCTH OT
€ro JUCKPUMHHAHTA. DHKBagpaTHbIC YpaBHEHHsA. YPABHEHUsA, CBOAMMBICE K JIMHEHMHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHNUs C TApaMETPOM.

/{poOHO-panMoOHaJbHbIE YPABHEHUS

Pemenune npocredmmux ApoOHO-IMHEHHBIX ypaBHeHHUH. Pemenue npoOHO-paloOHaIbHBIX
YPaBHEHUM.

MeTtopl pelieHusl ypaBHEHHUI: METOJIbl PaBHOCWIBHBIX NMPeoOpa3oBaHMM, METOJ 3aMEHbI
NepeMEeHHOH, rpaguueckuil Meto 1. Mcnonp3oBanue cBONCTB GyHKIMM NPU pELIEHUH YpaBHEHUH.

[Mpocreiime nppaoHaIbHbIC ypaBHEHHS BUIa \/ f(x)=a, \/ f(x)= \/ g(x)-

VpaBHeHus BuAa X = a.YpaBHEHHS B HEIbIX YHCTIAX.

CucremMbl ypaBHeHH I

VYpaBHEHHE C 1ByMs IEpEMEHHBIMU. JIMHEHOE ypaBHEHHUE ¢ ABYyMsI IepeMeHHbIMU. [Ipsamas
Kak rpaguyeckas HHTEpIpeTaus JUHEHHOTO YPaBHEHUS C ABYMS IEPEMEHH bIMU.

[Tonatne cucremsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

MeTtopl peleHusl CUCTEM JIMHEHHBIX ypaBHEHHM ¢ ABYMS MEepeMEHHBIMU: rpauuecKuit
METO/I, METOJI CIIOKEHUS, METOJ ITOJACTAHOBKHU.

CucTteMbl TMHEWHBIX YPAaBHEHUM C TApaMETPOM.

HepaBencrBa

UucnoBble HepaBeHcTBa. (CBOMCTBA YMCIOBBIX HEpaBeHCTB. lIpoBepka cmpaBenImBOCTH
HEPABCHCTB IPY 3aJaHHBIX 3HAYCHUAX IEPEMCHHBIX.

HepasenctBo ¢ mepemennoii. CTtporue u HecTporue HepaBeHCTBA. OOJacTh ompenencHus
HepaBeHCTBaA (00IaCTh TOMYCTUMBIX 3HAYEHU TTEPEMEHHOM ).

Peurenne nuHelHbIX HEPABEHCTB.

KBampatHoe HepaBeHCTBO U ero peuieHus. PemeHue KBagpaTHBIX HEPAaBEHCTB:
UCIOJIb30BAHUE CBOUCTB U rpaduka KBaJApaTUYHON (QYHKIMH, METOJ MHTEPBAJIOB. 3alIUCh PEIICHUS
KBaJIpaTHOTO HEPABEHCTBA.

Pemienne nensix U ApoOHO-paIMOHAIBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

CucreMbl HEPABEHCTB

Cucrempl HEpaBEeHCTB C OJHOW INepeMeHHOW. PenieHue cUCTEM HEPAaBEHCTB C OJHOMU
NEepPEMEHHOM: JTMHEHHbIX, KBaJpaTHBIX. 300paxeHne peleHns cCuCTeMbl HEPaBEHCTB Ha YUCIOBOM
IIPSIMON. 3alUCh PELIEHUS CUCTEMbI HEPABEHCTB.

DOyHKUMUHU

IMonsiTHe GyHKUMU

JlexkapToBbl  KOOpAMHATBl Ha  Iockoctd.  DopmupoBaHME  NPEACTAaBIECHUH O
MeTanpeIMETHOM TMOHATHH «KOoOpAMHATh). CrocoObl 3amaHus (YHKUUH: aHAJTUTUYECKHH,
rpadpuueckuii, TabauuHbld. ['padux Qynxumu. IIpumeps! GyHKIHMHE, NodydaeMblX B Ipoliecce
HCCIIEIOBAaHUS PA3JIMUHBIX PEAJbHBIX MPOIECCOB U PElLIeHUs 3a1au. 3HadeHue (PyHKLIHUU B TOUKE.
CpoiictBa (yHKIMI: 001acTb OMNpeneNeHusi, MHOXECTBO 3HAUCHWH, HYyIH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXYTKH BO3PACTaHUS M yOBIBaHUS, HauOoOIblIee U
HauMeHblIee 3HaueHus. MccnenoBanue QyHKIMHU 1o €€ rpaduky.

[IpencraBnenne 06 acCUMIITOTaX.

HenpepsiBHocTh dyHKIMH. KycouHOo 3a1aHHbIe GYHKIUH.

JIuneiiHas pyHKUusA

CaoiicTBa u rpaduk nuHeitHON QyHKIMU. YTioBol Ko3dduiment npsmoii. Pacronoxenue
rpaduka JMHEHHON (QYHKINU B 3aBUCUMOCTH OT €€ YrJIoBOro Ko QuuueHTa 1 cBOOOTHOTO WieHa.
Haxoxnenne ko>p@uUUEHTOB IMHEHHON (GYHKIUU IO 33JaHHBIM YCIOBUSAM: IPOXOXKIACHUE
IpsIMOM 4Yepe3 JABE TOUKHM C 3aJaHHBIMM KOOpPJMHATAMH, IPOXOKJIEHHUE IPSMOW Yepe3 JaHHYIO
TOYKY U IapaJuICIbHON JAHHOU MPSMOM.



KBagparuunas ¢pyHkuus

CpoiictBa u Tpaduk KBagpatuyHod ¢yHkumu (mapabona). Iloctpoenme rpaduka
KBaJpaTHYHON (GYHKIMH 1O ToukaM. HaxoxkieHuwe Hynell KBagpaTHUHOW (YHKIUMH, MHOXKECTBA
3HAUEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CsoiictBa (hyHKIIUHN Y = K y== l'unep6omna.
X

I'padpuxn ¢Pynxumii. [IpeoOpaszoBanue rpaduka ¢yakmum Yy = f(X) s mocrpoeHus
rpaduxoB Gpynkuuit Buga y = af (kx+b)+c.

'paduku GyHKIHI y=a+L, y=x,y=3x, y=|x.

X+Db

IlocsienoBaTeIbHOCTH M POrPeCCHH

Uucnosas nocneaoBareinbHOCTh. [IprMeps! yMCIoBBIX NocaeaoBaTenbHOCTeN. beckoHeuHble
MOCJIeI0BaTeNbHOCTU. ApudmeTnueckas nporpeccus u e€ cBoiicta. ['eoMerpuueckas nporpeccus.
®opmyna oO0miero ujeHa M CyMMbl N MEPBBIX WIEHOB apU(PMETUYECKOM M TIeOMETpHUYEeCKOn
nporpeccuit. Cxosimascst reoMeTpudecKast porpeccusi.

Pemienue TeKCcTOBBIX 3a/1a4

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenne TexkcToBBIX 3amau apupMeTHUeCKHMM crocoboM. Mcrmonib3oBaHue TaONUI, CXEM,
yepTexel, Ipyrux cpeAcTB NMpeACcTaBIeHUS JaHHBIX IIPU PEILIEHUH 3aJauu.

3agauu Ha ABHKeHUe, PA0OTY U MOKYNKH

AHamM3 BO3MOKHBIX CHTYallMii B3aMMHOTO PaCIIOJIOKEHUS OOBEKTOB MpPU WX JBWKCHUH,
COOTHOIIEHUSI 00bEMOB BBITIOJHAEMBIX padOT IPU COBMECTHOM padoTe.

3agayu Ha YACTH, 10JIH, IPOLEHTHI

Pemenne 3amay Ha HaxXOXKJIEHHE YaCTH YMCAa M YMCIa MO €ro 4actu. PemieHue 3amgad Ha
MpOLEHTHI U A0iu. [IpumMeHenne mponopuuii Ipy peleHn  3aaay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3agad. Penenne noruueckux 3aaay ¢ moMoIbio rpados, Tabauil.

OcHOBHbBIE METOJbI pellleHHsl TEKCTOBBIX 3aJay: apuPMeTHUYeCKui, anreOpandecKui,
nepebop BapuaHToB. IlepBUuHBIE TpeACTaBIEHUS O JPYTHMX METOJax pelleHus 3aaady
(reoMeTpuyecKkue U rpaguuecKue METOIbI).

CraTncTUKa U TeopHsi BEPOATHOCTEN

Crarucruka

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUE JAaHHBIX, CTOJI0YAThIe U KPYrOBble TUArpaMMBbL,
rpaduky, TpUMEHEHUE auarpamMm U rpauKoB Ui OMUCAHUS 3aBHUCHUMOCTEH peabHBbIX BEIUYMH,
u3BieueHne uHpopmanuu U3 Tabmul, auarpaMMm U rpadukoB. OnucarenbHble CTATUCTUYECKUE
MOKa3aTen YUCIOBBIX HAOOPOB: cpeaHee apupMeTHIeckoe, Meuana, HauOoJIbIee U HauMEHbIIIee
3HaueHUs. Mephl paccerBaHUs: pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKIOHEHHUE.

CnyyaitHas W3MEHYMBOCTh. V3MEHUMBOCTH MpH u3MepeHusx. Pemaronme mpasuia.
3aKOHOMEPHOCTH B U3MEHUHUBBIX BEJIMUNHAX.

Cay4aiinbie coObITHS

CnydaiiHple OMBITHI (PKCIEPUMEHTHI), JIEMEHTapHbIe ClydailHble COOBITHS (MCXO[bI).
BepostHoctn  snemeHTapHbIX  coObITHil.  CoObITMS B CIOy4aWHBIX  JKCIIEPUMEHTaX U
OIaronpuATCTBYIOIIME 3J€MEHTapHble cOObITUS. BeposTHocTH ciydaliHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapHBIMH cOOBbITUsIMH. Kilaccuueckne BepOSTHOCTHBIE OIBITHI €
UCIOJb30BaHUEM MOHET, KyOukoB. IlpencraBieHue coObITHH ¢ MOMOIIBIO AMarpamm OJiiepa.
[IpoTuBomoOXKHBIE COOBITUS, OOBENMHEHME M mepecedeHue coObiTuil. IlpaBuno croxeHus
BeposTHOcTel. Ciyuaiinblii BeIOOD. IlpeacraBieHne skcnepuMenTa B Bujae JaepeBa. HesaBucumsbie
COOBITUS. YMHOXKEHHE BEpOSITHOCTEH He3aBUCUMBIX coObITui. [locienoBaTenbHble HE3aBHCHMBIE
ucnbiTanus. [IpeacraBieHne 0 He3aBUCUMBIX COOBITHSIX B KU3HU.

DJIeMeHTbI KOMOMHATOPUKH

[IpaBuno ymMHOXeHHS, EPECTAHOBKH, (hakTopran yuciaa. CoueTaHus U YUCIO COUYETaHMU.
@®opmyna uucna coueranuid. TpeyroapHuk Ilackams. OmneiTel ¢ OOJBIIUM  YHCIOM
PaBHOBO3MOKHBIX JIEMEHTAPHBIX COOBITUI. BhIuncieHne BeposSTHOCTEH B OMBITAaX ¢ MPUMEHECHHEM



KoMOuHATOpHBIX (popmyn. Wcnwitanus bepuymnu. Ycmex m Heynaya. BeposTHOCTH cOOBITHI B
cepuu ucnelTanuii bepHymm.

Cay4aiiHble BeJTUYMHBI

3HaKOMCTBO CO CIIydyallHBIMM BEJIMYMHAMU Ha T[PUMEPAaX KOHEUHBIX JUCKPETHBIX
ciydailHbIX BenuuuH. Pacnpenenenue BeposiTHocTed. Matemaruueckoe oxkuganue. CBoiicTBa
MaTeMaTH4ecKoro oxuaanus. [loHsTue o 3akoHe OOJBIIMX 4YHcen. M3MepeHHe BepOsSTHOCTEH.
[Ipumenenne 3akoHa OOJIBLIIMX 4YHUCEN B COLMOJIOIMHM, CTPaXxOBaHUHU, B 3JPaBOOXPAHEHUH,
oOecrieyeHnr 6E30MACHOCTH HACEJICHUS B YPE3BBIYAMHBIX CHTYAILUSX.

I'eomerpus

I'eomerpuyeckue purypsl

@Durypsl B reOMeTpHHU M B OKPY:Kal0LeM MHUpe

I'eomerpuueckas ¢urypa. GopmMupoBaHne NPEACTABICHUH O METANPEIMETHOM IOHITUU
«purypay.

Touka, TuHMS, OTPE30K, MpsAMas, JIyd, JIOMaHasi, INIOCKOCTb, Yroj, OucceKkTpuca yria u eé
CBOMCTBA, BUJIBI YIJIOB, MHOIOYT OJIbHUKH, KPYT.

OceBas cummetpus reomerpudeckux ¢uryp. LleHTpanbHas cUMMETpHUS T€OMETPHUYECKHX
¢uryp.

MHOroyroJibHUKH

MHOrOyroipHMUK, €ro 5SJEMEHTBl W €ro CcBoWcTBa. Pacno3HaBaHMEe HEKOTOPBIX
MHOTOYTOJIbHUKOB. BBINYKITIbIE M HEBBITYKJIBIE MHOTOYTOJIbHUKH. [IpaBHIIbHBIE MHOTOYT OJIbHUKH.

Tpeyronbuuku. BbeicoTa, MeauaHa, OuccekTpuca, CpenHss JHHHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIN TpPEYroJbHUK, €ro CBOWCTBA M NpU3HAKH. PaBHOCTOPOHHHI TpEyroJbHUK.
[IpsAMOYTOIBHBIN, OCTPOYTOJIBHBIN, TYIOYrOJIBHBIA TPEYrOJIbHUKN. BHEIHNE yriibl TpEeyrojabHUKA.
HepaBeHcTBO TpeyronbHUKa.

YereipéxyronpHuku. [lapamienorpamm, pomM0, MpsIMOYrOJbHHMK, KBajapar, Tpamemus,
paBHOOepeHHas Tpaneuus. CBOMCTBa M NMPU3HAKU Mapajulejgorpamma, pomoa, NpsMOyrojbHHKA,
KBaJpara.

OKpPYX HOCTb, KPYT

WX sneMeHTHl M CBOWMCTBA; LIEHTpajbHbIE M BIHCaHHBIE yrubl. KacarenpHas M cekymas K
OKPY’)KHOCTH, HUX CBOWCTBA. BHHMCaHHbIE W ONHCaHHBIE OKPYKHOCTH MJI TPEYTOJIbHUKOB,
YETBIPEXYTOJIbHUKOB, IIPABUIIBHBIX MHOIOYT OJIbHUKOB.

I'eomerpuueckne ¢purypsl B npocTpaHcTBe (00bEéMHBIE TeJ1a)

MHororpanHuk M ero siaeMeHTbl. Ha3BaHMs MHOTOIDaHHUKOB C pPa3HBIM IIOJIOKEHUEM U
KOJIMYeCTBOM rpanel. [lepBuuHble npeAcTaBiIeHus 0 IUpaMue, napajuieienumnese, npusme, chepe,
niape, QWINHAPE, KOHYCE, UX 2JIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTHOmIEHMA

PaBencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAaKK paBEHCTBA TPEYrOJbHUKOB.

ITapaJjuieIbHOCTH MPSAMBIX

IIpuzHakyn W CBOWMCTBAa MNapajUIEIbHBIX MNPsAMBIX. AKCHOMa IapajjiesbHOCTH EBKimmza.
Teopema daneca.

IlepnenauKyasipHbIC NPAMbIE

IIpsamoit  yron. Ilepnenmukymsip k npsmoi. Hakmonnas, npoekuusa. CepeauHHBIN
NEPIEHIUKYIISAP K 0Tpe3Ky. CBONCTBA M MPU3HAKY NEPIIEHIUKYIIPHOCTH.

ITomoonue

[IponoprmoHnaneHble OTpe3kd, nogodue ¢uryp. IlogoOHble TpeyronbHuku. IlpusHaku
mo00us..

B3aumHoe pacnosoxkenue IpsMON U OKPYKHOCTH, JBYX OKPYKHOCTEH.

N3mepeHus ¥ BbIYMCICHHUSA

Beanuunnbl

ITonarue Benuuuubl. [nnHa. M3Mepenue quHbl. EnuHune! usmepenus mivHel. Bennunna
yria. I'pagycHas mepa yria.

[TonsiTre o Tiomanu Miockoi ¢purypsl u €€ cBoiicTBax. M3mepenue riomasneii. Eaquauimst
HU3MEPEHUS TUIOLIAN.



[IpencraBnenne 06 o0bEMe U ero cBoiicTBax. M3mepenue oO0béma. EquHuiel nzmepeHus
00BEMOB.

HN3mepeHus ¥ BbIYHMCICHUA

HNHCcTpyMEHTBI 111 M3MEPEHMM M IOCTPOCHUM; U3MEPEHHE M BBIYUCICHUE YIVIOB, JJIMH
(paccrosiamii), miomanei. Tpuronomerpuueckue (YHKIMH OCTPOrO yria B MPSMOYrOJIbHOM
TpeyrojibHuke Tpuronomerpuueckue (yHKIMM TYHNOro yriia. BbluMcieHHe 3IE€MEHTOB
TPEYrOJIBHUKOB C MCIOJB30BAHUEM TPUTOHOMETPHUYECKUX COOTHOWICHWH. (Dopmynsl IuIomaau
TPEYroJIbHUKA, MapajuieliorpaMMa M €ro YacTHBIX BHJIOB, (OPMYJBI JUIMHBI OKPYKHOCTH U
wiomaau kpyra. CpaBHeHHE W BhIUMCIeHUE Tuomaneit. Teopema Iludaropa. Teopema cuHycOB.
Teopema KOCHHYCOB.

Paccrosinus

Paccrosanue mexnay toukamu. PaccrosHme or Toukum 10 mnpsmou. PaccrosHue mexnmy
¢burypamu.

I'eomeTpuyeckue NOCTpPOEHUS

I'eomeTrpuueckre MOCTPOEHUS Ul WILTIOCTPAIIMKM CBOWCTB F€OMETPUUECKUX QUTYP.

HNHCcTpyMeHTHI Ul TOCTPOECHUN: LIMPKYJb, JIMHENKA, yroiapHUK. [IpocTeiimme nocrpoeHus
LHUPKYJeM W JMHEHKOM: MOoCTpoeHue OMCCEKTPUCHl YIijla, MEpHeHuKyJaspa K MpsSIMOW, yria,
PaBHOIO JaHHOMY.

[TocTpoenne TpeyroJbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM W YINIy MEXKIy HUMH,
CTOPOHE U JABYM IPUJIEKAIIUM K HEH yriiaMm.

Jlenenue oTpes3ka B JAHHOM OTHOIIEHUHU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanust

[Tonsatne npeoOpa3oBaHusL. IIpencraBnenue 0 METaNpPEeIMETHOM  IOHATUU
«rpeobdpazoBanuey. [logodue.

JIBu:xeHMs1

OceBasi W IEHTpaldbHAs CHUMMETPHs, TOBOPOT W MapauielbHbIH mepeHoc. KomOuHamu
NBIDKEHUH HA INIOCKOCTH U UX CBOMCTBA.

BexkTOpbl H KOOPAMHATHI HA NJIOCKOCTH

BekTopsl

[lonsitue Bekropa, HEWCTBUSA HaJ BEKTOpaMM, MCIOJIb30BAaHHE BEKTOPOB B (HU3UKE,
Pa3I0KEHNE BEKTOPA Ha COCTABIISIOIINE, CKASIPHOE IIPOU3BEICHHUE.

Koopaunartsi

OcHOBHBIE TNOHATHS, KOOPAMHATBI BEKTOPA, PACCTOSIHUE MEXAy Toukamu. Koopaunatsl
cepeluHbl OTpe3Ka. YpaBHEHUs QUTyp.

IIpuMmeHeHre BEKTOPOB U KOOPAMHAT Ul PEILIEHUS IIPOCTEUIINX FEOMETPUYECKUX 3aa4.

Hcropust maTeMaTuku

Bo3HUKHOBEHME MaTeMaTHKU Kak Haykd, J3Tanbl €€ pa3BuTHs. OCHOBHBIE Da3leibl
MaTeMaTHKU. Bpliaroniyuecss MaTeMaTUKY U UX BKJIAJ B Pa3BUTHE HAYKH.

beckoHeUHOCTh MHOkKECTBA NMPOCTBIX 4Mceld. Yucna ¥ UIMHBI OTpe3KoB. PannoHanbHbIE
yucna. [lorpeOHOCT B MppanmoHanbHelx yncnax. lkona [udaropa

3apoxaeHue anredpsl B Heapax apudpmeruku. Amn-Xopesmu. Poxxaenue OykBeHHOM
cumBoiku. I1.depma, @. Buer, P. Jlexapt. Mcropus Bompoca 0 HaxoxA€HUU (GOpMYyN KOpHEH
anreOpandeckux ypaBHeHUM cteneHel, Oonbmux verelpéx. H. Tapranss, [x. Kapmano, H.X.
Abens, O.T"anya.

[TosiBnenne mMeTosa KOOpAMHAT, MO3BOJISIONIEI0 NEPEeBOAUTh N'€OMETPUUYECKHE OOBEKTH Ha
a3k anreOpol. [losiBnenue rpagukos ¢ynkuumit. P. Jlekapt, I1. ®@epma. Ilpumepsl pazauyuHbIX
CUCTEM KOOPJMHAT.

3anaua Jleonapno ITuzanckoro (Pubonauyum) o Kposiukax, yncia duboHauuu. 3agada o
maxMaTHoOM Jocke. CXOAUMOCTh T€OMETPUYECKON TPOIPECCUH.

Hcroku Teopun BEPOSATHOCTEN: CTPaxoBO€E A€o0, a3apTHble Urpsl. [1. depma, b.I1ackans, S1.
bepnymm, A.H.Konmoropos.

Ot 3emnenenus k reomerpuu. Iludarop u ero mkoma. danec, Apxumen. [lmaron wu
Apucrorens. [loctpoeHne nmpaBMIIBHBIX MHOTOYTOJIbHUKOB. Tpuccekius yria. Ksagparypa kpyra.



VYnBoenne kyba. Hcropus umcma m. 3omoroe ceuyenue. «Hawama» Epxmmpma. JI Dinep,
H.W.JIoGaueBckuii. Micropus maroro nocrynara.

I'eomerpus u uckyccTBo. ['eoMeTpruecKkre 3aKOHOMEPHOCTH OKPYXKAIOIIETO MUPA.

ActpoHomusi U reomerpus. Uto u kak y3Hanum AmnHakcarop, DpartoceH u ApucCTapx o
pasmepax Jlynsl, 3emnu u Connna. Paccrosinus ot 3emum 1o Jlyner u Connna. M3mepenue
paccrostaus ot 3emin 10 Mapca.

Ponp poccuiickux yu€ubix B pasButun Marematuku: JL.Dimep. H.U.Jlob6aueBckuid,
[1.JI.YeOwmmes, C. KoBanesckas, A.H.Koamoropos.

MaremaTrka B pasButuu Poccum: Iletp |, mkoma mareMaTHUeCKMX M HABHTAIKHX HAyK,
pasBurtue poccuiickoro ¢uota, A.H.Kpsiios. Kocmuueckas nporpamma u M.B. Kenapimi.



I1l. TemaTnueckoe NJAHUPOBAHME C YKa3aHHEM KOJIHYECTBA YAaCOB,
OTBOJMMBIX HA OCBOCHHUE KAKA0H TeMBbl.

Auareopa 7 kiaace ( FO. H. Makapsiues, H. 0. Munayk, K. . Hemxkos, C. B.
CyBopoga u3a. «IIpocBenieHue»)

/m Tema ypoxka Kon-
BO
4acoB

IMoBTOpeHue yueGHOro MaTepuaa 3a Kypc 6 kiiacca

2 yaca

1. |JeticTBusi ¢ OOBIKHOBEHHBIMU U JACCITUYHBIMU JPOOSIMHU 1

2. |Pemenune ypaBHeHMIA 1

Bripaxkenus, Toxk1ecTBa, ypaBHeHus. 18 yacos

3. |YucioBbie BBIpKEHUS. 1
4, Pemrenne ynciIoBBIX BBIPAKECHUH. 1
5. Bripaxenus ¢ mepeMeHHBIMU. 1
6. Pemenne BoipakeHU# ¢ MepeMEHHBIMH. 1
7. CpaBHEHME 3HaUYECHUN BBIPOKCHUM. 1
8.  |PemeHue mpuMepoB HAa CPaBHEHHE 3HAYCHUI BHIPAKEHUS. 1
9. CBoiicTBa IeCTBUNA HAJ YUCIAMU. 1
10. |IIpumeHeHUE CBOMCTB ACHCTBUI HAJl YMCIIAMH JIJISl PEIICHUS] IPUMEPOB. 1
11. |Toxnecrsa. 1
12.  |KonutponbHas pabota Ne 1 o teme: «BbIpakeHUs U TOXKIECTBAY. 1
13. AHau3 KOHTPOJIBHOM paObO0Thl. YpaBHEHHS U €T0 KOPHH. 1
14. |JlunHeliHO€ ypaBHEHHUE C OJHOM NepeMeHHOH. 1
15. |Pemenue nuHeHBIX ypaBHEHUH. 1
16. |Pemenwue 3a1a4 ¢ MOMOIILIO YPaBHEHHIA. 1

17.  |O6o6menue Tembl «JInHelHbIe ypaBHEHUS C OJJHOU MTEPEMEHHOI

18. |KonutposbHas pabota Ne 2. Tema: «JIuHelinbie ypaBHEHUS ¢ OHOM 1
IIEPEMEHHON».

19. | Ananu3s kKoHTpOJBHOH paboTsl. CpeaHee apupmMeTuyecKoe. 1




20.

MGI[I/IaHa, pa3Max, MOJia — KaK CTaTUYCCKUC XaPAKTCPHUCTHUKU.

®ynkuun. 12 yacos.

21. |Yrto Takoe QyHKITHSI.
22. |Bowruuciienue 3HadeHui GpyHKIUU 110 Gopmyiie.
23. |I'paduk pynxumn.
24. |Pemenue 3aqaHuid.
25. |IIpsiMast mpOTIOPIIMOHATBHOCTb.
26. |I'padmk mpsiMoit MPOTOPIIMOHAIBHOCTH.
27. |Jluneitnas pyHkuus U e€ rpaduk.
2 4eTBepTh
28. |Iloctpoenue rpaduka TMHEHHON (QYHKITUH.
29. |Iloctpoenue rpaduka TMHEHHON (QYHKITUH.
30. |B3ammHOE pacnojoXeHne TpapuKOB JIMHEHHBIX QYHKIINH.
31. |O6o06menue TeMbl « OYHKIUN U TPadUKI»
32. |KontponbHas padota Ne 3 o teme: « OyHKIIMU U TpadQUKN»
CreneHb ¢ HATYpPAJIBHBIM MOKa3aTeseM. 13 yacos.
33. | AHanu3 KOHTPOJBHOU paboThl . OnpeeNieHre CTEIEHH ¢ HATypaIbHBIM
MOKa3aTeIIeM.
34. |YMHOXEHHE U JIeJICHUE CTEIICHU.
35. | YMHOXEHUE U JIe]IEHHUE CTEIIEHH.
36. |Pemrenue 3amanuii.
37. |Bo3BejicHUE B CTEIICHD MTPOU3BEACHUS M CTETICHU.
38. |OmHOUNEH U ero CTaHIaPTHHIN BUL.
39. | YMHOXEHHE OJTHOYJICHOB.
40. |YMHOXEHHE OJHOYJICHOB.
41. |Bo3BeneHHUE OJJHOUICHA B CTETICHb.
42. |PemieHue 3aqaHMil.
43. |Dynkmus y=x°, y=x° i uUX rpaduku
44, |Tloctpoenue rpadukoB GyHKIHH y=X°, y=X°




45.  |KoutposbHas padota Ne 4 o teme: «CTerneHb ¢ HATYpaIbHBIM
MOKa3aTeaemM».
MHuoro4iensl. 19 yacos.
46. |AHanu3 KOHTPOJBHOU PabOTHl. MHOTOWIEH U €r0 CTaHAAPTHBINA BU/I.
47. |MHOroOu4JIEH U €ro CTaHAAPTHBIN BUJI.
48. |CrnoxeHue U BEIYUTaHUE MHOTOUYJICHOB.
3 yeTBepTH
49. |CrnoxeHue U BEIYUTAaHUE MHOTOUYJICHOB.
50. |CnoxeHne ¥ BEIYATAHHE MHOTOWIECHOB. [IpaBuiia pacKphITHs CKOOOK.
51. |CnoxeHue U BhIUUTaHUE MHOTOUIECHOB. [IpuBenenne moao0HbIX
cllaraeMbIX.
52. | YMHOXXEHHE OJIHOWICHA Ha MHOTOYJICH.
53. | YMHOXEHHE OJIHOWICHA Ha MHOTOYJICH.
54. |Pemrenue 3amaHuii.
55. |BriHeceHne 001Iero MHOKHUTENS 3a CKOOKU.
56. |BriHeceHue 00mIIero MHOKHUTENS 3a CKOOKU.
57.  |KontpoisbHas pabota Ne 5 mo teme: « MHOTOUICHBI»
58. |AHanu3 KOHTPOJIBHOU PabOTHI.
59. | YMHOXeHHE MHOTOYJIEHAa HA MHOTOYJICH.
60. |YMHOXeHHe MHOTOYJIEHAa HA MHOTOYJICH.
61. |PaznoxeHne MHOro4JIieHa HA MHOKUTEIH CIIOCOOOM I'PYIITUPOBKHU.
62. |PaznoxeHne MHOro4JieHa HA MHOYKUTEJIH CIIOCOOOM TPYIITUPOBKH.
63. |Pemrenue 3amanuii.
64. |KontponwsHas pabota Ne 6 mo Teme: « JIelCTBUS ¢ MHOTOUTICHAMI.
D opMyJIbl COKPALIECHHOT0 YMHOKeHHs. 18 yacos.
65. |AHanu3 KOHTPOJIBHOM paboTHl. Bo3BeaeHNEe B KBaApaT CyMMBI U
Pa3HOCTH JIBYX BBIPAXKCHHUIA.
66. |Bo3Benenne B KyO CyMMBI U Pa3HOCTHU JIBYX BBIPAKCHHIA.
67. |Bo3BeneHue B KyO CyMMBbI U Pa3HOCTH JIBYX BBIpaKEHUH.
68. PaznosxeHre Ha MHOKHUTENN C IIOMOIIBIO0 KBAApaTa CyMMBI.




69.

Paznoxxenre Ha MHOXKHUTEIN C IOMOIIBIO KBaagpara pa3HOCTH.

70. | Pa3nosxeHue Ha MHOXKUTEINH C IOMOIIBIO KBaJipaTa pa3HOCTH.

71. | YMHOXEHME pa3HOCTHU JABYX BBIPRXKEHUU HA UX CYMMY.

72.  |YMHOXEHHUE Pa3HOCTH JIBYX BBIPAKEHHUH HA UX CYMMY.

73. |Pa3noxeHue pa3HOCTH KBAIPaTOB HA MHOKUTEIIH.

74. |Pa3noxeHue pa3HOCTU KBa/IpaTOB Ha MHOKUTEH.

75. |Pa3noxeHune Ha MHOXKUTEIN CyMMBbI M Pa3HOCTH KyOOB.

76. |KontpompHas padora Ne 7 o Teme: «@OpMysIbl COKPAIEHHOTO
BBIPAKEHUS».

77. |AHanu3 KOHTPOJIBHOU paboThl. [IpruMeHeHne GopMyn COKpamEHHOTO
BBIPaKCHUS TIPU YIIPOIIIEHUH BBIPAXKECHUH.

78. |IIpeoOpa3oBaHue EIOTO BHIPAKEHHS B MHOTOUJICH.

79. |llpumeHeHne criocoOa BEIHECEHUS 32 CKOOKH U TPYIITHPOBKH TIPH
Pa3oKEeHUU Ha MHOKHUTEIH.

80. |KontposbHas padota Ne 8 mo teme: «IIpeobpazoBanue 1eIbIx
BBIPAKCHUIN

8l. |Ananu3 KOHTPOJIBHOU padoThl. [IpuMeneHne GopMys COKPAIIEHHOTO
YMHOKEHUS MPU PA3JI0KEHUN HA MHOXKUTEIH.

4 yeTBEpPTH

82. |IIpumenenue Gopmys COKpaIIEHHOTO YMHOXKEHHUS MIPH Pa3I0KEHUHN Ha

MHOKHTEJIH.
Cucrembl THHEHHBIX YpaBHeHHH. 15 yacoB

83. |JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMHU.

84. |I'paduk nuHelHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMHU.

85. |IlocTpoenue rpaduKoB JIMHEHHOTO YpaBHEHUS C ABYMS MTEPEMEHHBIMHU.

86. |CucteMbl TUHEWHBIX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU.

87. |CucteMbl TUHEWHBIX YPaBHEHHH € ABYMsI IEPEMEHHBIMU.

88. |Crroco6 moicTaHOBKH.

89. |Pemienue cucteM METOAOM I0ICTAHOBKH.

90. |Pemenue cucteM METOAOM I0ICTAHOBKH.

91. |Cnocob cnoxxeHusl.




92. |PemeHue cuCTEM METOJIOM CIIOKEHHSL. 1
93. |PemeHue cucteM METOJIOM CIIOKEHHSL. 1
94. |Pemenue 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHIA. 1
95. |Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHHH. 1
96. |Pemenue 3a/1a4 Ha KOHIICHTPALHIO C TIOMOIIBIO CUCTEM YPaBHEHHH. 1
97.  |KontpomabHas padora Ne 9 o Teme: « CUCTEMBI IMHEWHBIX YpaBHEHUI. 1
O0o01maroiee HTOroBoe MOBTOPEHHE Kypca. 5 4acoB.
98. |AHanm3 KOHTpOJIBHOU paboThl. [ToBTOpEeHNe TeMbl «BhipaxkeHus u 1
TOXKIECTBA.

99. |IloBTOpeHue TeMbl «BbIpaKeHUs M TOKIECTBAY.

100. |[ToBTOpEeHME TeMbI «DIIEMEHTHI CTATHCTUKA M KOMOMHATOPUKIY 1
101. |[ToBTOpeHue TeMbl «BIpaXkeHUs U TOXKIECTBA» 1
102 |TloBTOopeHue TeMbl «BBIpaKeHUs U TOKICCTBAY 1

Hroro| 102




I11. TemaTu4eckoe NJIaHNPOBaHME C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX
HA OCBOEHME KaMXK/A0il TeMbl

Anrebpa 8 kiacc (FO.H. Makapbiues)

KomnuecTso
9acoB,
OTBOJIUMBIX
Ha
Ne ii/m
OCBOECHHE
HaszBanue pa3zgenos, Tem TEMBI
Panuonanbubie 1podu 23 yaca
1 | [lonsiTHe panMoHaIBEHON JpodU 1
JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOIATINX B APOOHOE
2 | BEIpaXXCHHE 1
3 | OcHOBHOE CcBOMCTBO JIpoOH. COKparieHne qpooOei. 1
4 | BxoaHast KOHTpOJbHAs padoTa. 1
AHanu3 KOHTPOJIBHOM paboThl. CaeAcTBUE U3 OCHOBHOTO CBOMCTBA
5 | npo6m. 1
[IpaBuio crokeHus U BRIYUTAHUS Ipo0eil ¢ 0/MHAKOBBIMU
6 | 3HamMeHaTensIMu 1
CrnosxeHue ¥ BBIYUTaHUE JpoOelt ¢ IPOTHUBOIOIOKHBIMU
7 | 3HAaMeHAaTeNsIMU 1
8 | IIpaBuJio cioeHus ¥ BEIYUTAaHUS APOOe ¢ pa3HbIMU 3HAMEHATENSIMU 1
9 | CnoxeHnue U BbIYUTaHUE APOOEH C pa3HbIMH 3HAMEHATEISIMU 1
10 | CnoxeHune ¥ BEIYMTAHUE PAIMOHAIBHOU JPOOH U IIEJIOTO BBIPAKEHUS 1
11 | O6o6menue marepuana mo reMe "CyMma U pa3HOCThb Apooeit” 1
12 | Kontpounbnas padota Nel o teme "Cymma u pa3HocTh apodeit"” 1
Ananus KOHTpOJIbHOH paboThl. [IpaBuiia yMHOKEeHUS TpoOeit u
13 | BO3BeZICHHSI HX B CTETICHb. 1
[IpeoOpaszoBanue IPOOHBIX BRIpAKEHUH, COAEpPKAIIUX NEHCTBUE
14 | ymHOXeHUe 1
15 | IIpaBumno neneHus panroHAIbBHBIX Jpooei 1
16 | [IpeoOpazoBanue APOOHBIX BBIPAKEHUH, COJIEpKALIUX ACHCTBHE 1
JieNIeHue
17 | CoBMecTHbIE IEMCTBUS C pallMOHATILHBIMU JIPOOSIMU 1
18 | CoBMecTHbIE IEMCTBUS C pallMOHATILHBIMU JIPOOSIMU 1




19 | IIpeobpazoBaHue pallMOHATBHBIX BBIPAKCHUN 1
20 | HaxoxaeHue cpeTHero TapMOHHYECKOTO PsiJia TIOJIOKUTEIBHBIX YHCETT 1
21 | [loctpoenue rpaduka Gy y=K/X 1
22 | Oynkims Y=K/X u €€ rpaduk B pelieHUH pa3inuHbIX 33/1a4 1
23 | KonTpomnsras padora Ne 2 o reme "lIpousBeneHue u 4actHoe apooeit” 1
KBanparTnbie kopHu 22 yaca
24 | AHanu3 KOHTPOJIBHOM paboThl. ParoHansHbIe Yncia 1
25 | MHOXeCTBO JICHCTBUTEIIBHBIX YHCEIT 1
26 | JleiicTBHs HaJ UPPAITMOHATLHBIMU YHCIIAMHU. 1
27 | VI3BneyeHne KBaJpaTHBIX KOPHEH 1
[TpuMeHeHre OHATHUS KBAIPATHOTO KOPHSI TPH PEHICHUN Pa3THIHBIX
28 | 3agau 1
29 | Pemmenue ypaBHeHU BHa X°=a 1
30 | Beruncnenne 3HaYCHNH BRIPAKEHHHN, COIEPIKAIINX KBAJIPATHBIE KOPHU 1
Haxoxaenue npuOIMKeHHBIX 3HaYSHU I KBaAPATHOTO KOPHS C
31 | MOMOIIBIO OIIEHKH M aH KAJIBKYJIATOPE 1
32 | Hoctpoenne rpaduka GyHKINA y=VX U IPUMEHEHHE ¢& CBOICTB 1
Hcnons3oBanne rpadyka i CBOHCTB QYHKIMH y=VX IPH PEIICHUH
33 | pa3nuuHbIX 33134 1
34 | KBampaTHbIil KOpEHb U3 MPOU3BEACHUS U IPOOH 1
35 | KBampaTHbIif KOpEHb U3 CTEIICHU 1
36 | O606menue maTepuaina mo reme "CBoiCcTBa KBaJApaTHOTO KOpHS" 1
37 | Kontponbnas pabora Ne3 mo teme "CBoiicTBa KBapaTHOTO KOpHS" 1
AHanu3 KOHTPOJIbHOM paboThl. BeiHECEHHE MHOXKUTES U3-TI0]T 3HAaKa
38 | kopHs. BHeceHne MHOYKHUTEIIS 10| 3HAK KOPHS 1
[IpuBeneHue mMoJ0OHBIX PaIMKaIOB U MpUMEHEHHE PopMyI
COKpAILIEHHOTO YMHOKEHHMS ITPU MTPeoOpa30BaHUM BHIPAXKEHUH C
39 | KopHAMH 1
IIpuBenenne NoJOOHBIX PAUKAIOB U IPUMEHEHHE (HOPMYIT
COKpAILIEHHOTO YMHOKEHHSI ITPU MTPeoOpa30BaHUM BBIPAXKEHUH C
40 | xopHAMHI 1
Coxpamienue apoOeit, coaepxKammx KBaapaTHbIe KOPHU U
41 | ocBOOOXIEHHE OT UPPALMOHATILHOCTH B 3HAMEHATEINe 1
Perienune paznuyuHbIX 3a]a4, CBI3aHHBIX C MPEOOpa3OBaHUEM
42 | BeIpaXXeHUH, coJlepKaluX KBaJpaTHbIE KOPHU 1
43 1

O606m11eHne Marepuana o teme " I[lpumeHeHne CBONCTB KBaIpaTHOTO




KOpHs"

44

KonTtponsnas padora Ne 4 mo teme " [IpuMeHeHue CBOKCTB
KBaJIpaTHOTO KOpHS"

45

Amnanu3 pe3ynbTaToB KOHTPOJIBHOM paOOTHI.

KBanpatHbie ypaBHeHnus 22 yaca

46

OmnpezeneHne KBapaTHOrO ypaBHEHUS.

47

Penrenne HEMOMHBIX KBaJPAaTHBIX YPaBHEHUN

48

Pemrenne 3aa4 ¢ MOMOIIBIO HETIOJIHBIX KBAJAPATHBIX YPaBHEHUN

49

Pemenne KBaApaTHBIX ypaBHCHI/IfI BBIJICJICHUEM KBaJipaTa ABYYICHA

50

Pemrenne kBagpaTHBIX ypaBHEHUH 110 (opMyIie

51

Pemrenne kBagpaTHBIX ypaBHEHUH 110 (hopMyIie

52

Pemenue kBajpaTHBIX YpaBHEHHUH ¢ YETHBIM BTOPBIM KO3 (OULIEHTOM

53

KBa)IpaTHOG ypaBHeHI/Ie KaK MatTeéMaTu4deckKkass MOACJIb TeKCTOBOfI
3a7a4u

54

Pemrenne 3aga4d ¢ MOMOIIBIO KBAIPaTHBIX YPAaBHEHUI

55

JokazarenbcTBO Teopembl Buera u e€ npumMeHeHue

56

[Ipumenenne Teopembl Bueta u oOpaTHOi el TeOpeMbl

57

KonTtponsHas padota Ne 5 mo reme «KBaapaTHbie ypaBHEHHS

58

AnHanu3 KOHTPoJIbHOU paboThl. [loHsTHE NPOOHOTO PALIMOHAIBHOTO
ypaBHEHUS

59

Pemenue 1poOGHBIX pallMOHATIBHBIX YPAaBHEHUM

60

Pemenue 1poOGHBIX pallMOHATIBHBIX YPABHEHHM

61

CocraBienue qpoOHOTO PallMOHAILHOTO YPAaBHEHHUSI 110 YCIOBHIO
3a1a49u

62

Pemenue 3aga4 ¢ IOMOIIBIO paniuOHAJIbHBIX ypaBHCHI/Iﬁ

63

Pemenue 3aga4 ¢ IoMOIIbIO pairuOHAJIbHBIX ypaBHCHI/Iﬁ

64

Pemenue 3amau Ha COBMCCTHYHO pa60Ty Y 3a4a4 IMOBBIIICHHOMN
CJIIOKHOCTH

65

O06o06mienne marepuana TeMbl "/[poOHbIe pallMOHaIbHbBIE ypaBHEHUS"

66

KonTtponrHast padota Ne6 o teme "J{poOHble parioHalIbHbIE
ypaBHeHus"

67

AHanu3 KOHTPOJIBHOM pabOTHI.

HepaBencrBa 21 yac

68

Onpe;[eneHI/Ie YHUCJIOBOIO HECPAaBCHCTBA




69 | Jloka3aTenbCTBO YHCIOBBIX HEPABEHCTB 1

70 | TeopeMsl, BEIpaXarolye CBOMCTBA YNCIOBBIX HEPABCHCTB 1
Hcnonb30BaHre CBOMCTB YMCIIOBBIX HEPABEHCTB MPH OIEHKU 3HAYCHHUS

71 | BeIpaXkeHuUs 1

72 | TeopeMbI O MOWICHHOM CJIOXEHUHW H YMHOKECHIH HEPABESHCTB 1
Hcnosib30BaHme TEOPEM O TIOWICHHOM CIIOKEHUU M YMHOKESHUHU

73 | HEepaBeHCTB 1

74 | AGcomoTHas NOrPEIHOCTh TPUOIMKEHHOTO 3HAYEHUs

75 | OTHOCHUTENbHAS MOTPEITHOCTh MPUOINKEHHOTO 3HAUECHHUS 1

76 | KonTponbHas padora Ne7 mo Teme "HepaBeHCTBA U MX CBOMCTBA 1
AHanu3 pe3ynbTaTOB KOHTPOJILHOM paboThl. OCHOBHBIE MIOHATHS

77 | Teopun MHOXkecTB. [lepeceuenne u 00beIMHEHNE MHOKECTB 1
Kpyru DOiinepa. AHanuTHyeckas i r€OMETPAYECKAsi MOJIEIN YUCIOBOTO

78 | mpoMexyTKa 1
[TepeceueHus u 00bETUHEHUE YUCIIOBBIX TPOMEXKYTKOB. [ToHsTHE

79 | pemeHuss HEPABEHCTB C OJTHOM TTEPEMEHHOM 1
Pemienne HepaBeHCTB € OJIHOM NMepeMeHHOM. Pelienre HepaBeHCTB,

80 | comepkamux apoou 1

81 | Pemienne nepaBencts Buaa 0 x>b mau 0- x<b,rme b- HekoTopoe umcio 1
[TonsiTue penieHust CUCTEMBI HEPABEHCTB € OJHOM MEPEMEHHOM.

82 | Pemienue cuctemM HEPABEHCTB C OJTHOM NIEPEMEHHOM 1

83 | Penienune 1BOMHBIX HEPABEHCTB 1

84 | KontpoawsHas pabora Ne8 mo Teme «HepaBeHCTBa 1 X CUCTEMBI» 1

85 | AHanmu3 KOHTPOJILHOM paboThI. Penenne cucteM HEPaBEHCTB. 1

86 | Pemenue cuctemM HEpaBEHCTB 1

87 | Pemenue cuctemM HEpaBEHCTB 1

88 | O6o0maromuii ypok no teme «HepaBeHCTBa U UX CUCTEMBD» 1

CreneHsb ¢ HeJbIM NOKa3aTejeM. JJIeMEeHThbI CTATUCTHKH 12 yacoB

89 | [loHsTHE CTENEHH C LENBIM OTPHUIIATEIHHBIM MOKA3aTENIEM. 1

90 | Crermnens ¢ 1eNbIM OTPULIATENBHBIM TOKa3aTeNeM. 1

91 | CpoiicTBa CTeMeHU C IEeNbIM MMOKa3aTeIeM 1

92 | CpoiicTBa CTEMEHU C IENbIM MMOKa3aTeIeM 1

93 | CrangapTHBIM BUA YKCTa 1

94 | Pemenue 3a1a4, CBSI3aHHBIX ¢ PU3NIECKIMH BETMIMHAMHU 1




95 | HaxoxaeHue cpeTHIX CTaTUCTUYECKHX XapaKTePUCTUK 1

96 | uTepBanbHbIC PAIBI 1
97 | KouTtponbaas padota Ne 9 o reme «CTeTneHb ¢ IEIBIM TTOKa3aTeIeM) 1
98 | Ananu3 KOHTpOJIBHOU paboThl. CTON0YATHIE M KPYTOBBIE AUATPAMMEI. 1
99 | IIpencraBieHUe CTATUCTHYCCKUX JTAHHBIX B BUJIC IMOJIMTOHA 1

N300pakeHne HHTEPBAIBHBIX PSAIOB JAHHBIX C TOMOIIBIO

100 | rucTorpammbl 1
101 | IToBTOpenue. PanmoHambHbIE BRIPAYKEHHUS. 1
102 | [ToBTopenue. CokpamieHue Ipooei. 1

[II. TemaTtrueckoe IaHUPOBAHUE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJAUMBIX HA
OoCBOCHUE Kax10i TeMbl. Anredbpa 9 kiacc FO. H. Maxkaperues

Anre6pa 9 knacc FO. H. Makapeorues



KoanuecTBO

4acos,

OTBOAMMBIX

Ha OCBOeHHeE

Ne n/m HasBanue pa3jesioB, Tem TEMBI
IloBTOpenue 4 yaca
1. | IloBTopenue. [IpeoOGpa3oBanre BbIpaXeHMii, COAEpKALINX KBaIpaTHbIE 1
KOPHHU.
2. | IloBropenue. Pemenne ypaBHEHUH BTOPOI CTENEHH. 1
3. | IloBropenwue. Pemenne HEpaBEHCTB MEPBOI CTETICHH. 1
4. | IloBropenue. Pemienue HepaBeHCTB MEPBOM CTETICHHU. 1
Ksanparuunas ¢gynkumus 22 yaca

5. | @ynkmusa. O6nacTh ONpeaesieHus U 001acTh 3HAYCHUHN (HYHKITUH. 1
6. | CpoiicTBa u rpad)Ku OCHOBHBIX (DYHKITHH. 1
7. | CpoiictBa u rpad)Ku OCHOBHBIX (DYHKITHH. 1
8. | KopHu kBajpaTHOTO TpéXUIICHA. 1
9. | KopHu kBajipaTHOTO TpEXUIICHA. 1
10. | Pa3noxeHne KBapaTHOTO TPEXUIeHA HA MHOXKHUTEIH. 1
11. | Pa3noxeHne KBapaTHOTO TPEXUIeHA HA MHOYKHUTEIIH. 1
12. | dyakuus y=ax? ee rpaduk 1 CBOUCTBA. 1
13. | I'pacduku pyHkuuit y=ax’>+nu y=a(x-m)?2 1
14. | T'paduku yHkIuit y=ax’>+nu y=a(x-m)? 1
15. | OGo06imenue, cucTeMaTu3alus U KOPPEKIUs 3HAaHHM. 1
16. | KonTposbHas padota Ne 1 mo reme «KBaapatuunast QyHKIMS. 1
17. | lloctpoenue rpaduka KBaapaTUUHON (HYHKIIUH. 1
18. | [loctpoenue rpaduka KBagpaTUUHON (HYHKIIUH. 1
19. | dynknus y=x" 1
20. | Oyukws y=x" 1
21. | Kopens n-ii cTenenu. 1
22. | Kopens N-if cTenenu. 1
23. | Apo6Ho — nuHeliHast pyHKIMS U e€ rpaduk. 1




24,

Crerens ¢ palOHaJIbHBIM IMOKAa3aTCJICM.

25. | O6o0mIeHne, cucTeMaTU3aus ¥ KOPPEKIHs 3HAHUH.
26. | Kontponbnas padora Ne 2 o teme «KBanparuunas GyHKIU.
YpaBHeHHUs] U HEPABEHCTBA C O/IHON NepeMeHHoIi 14 yacoB
27. | Lenoe ypaBHEHHE U €TO KOPHHU.
28. | Llenoe ypaBHEHUE U €T0 KOPHHU.
29. | po6Hble palMOHAEHBIC YPAaBHEHUS
30. | ApobOHble pannoHAEHBIC YPaBHEHUS
31. | Pemenne HepaBEHCTB BTOPO CTETMIEHHU C OJTHOM MEPEMEHHOM.
32. | Pemenue HepaBEHCTB BTOPO CTETNIEHHU C OJTHOM NEPEMEHHOM.
33. | Pemenue HepaBeHCTB METOIOM WHTEPBAIOB
34. | Pemenne HEpaBEHCTB METOJIOM WHTEPBAIOB
35. | [Ipuemsl pemeHus eNTbIX ypaBHEHUH.
36. | IIpuemsl pereHus 1enbIX ypaBHCHHM.
37. | UppannoHanbHbIe YpaBHEHUS U HEPABEHCTBA.
38. | UppannoHanpHbIe YpaBHEHUS U HEPABEHCTBA.
39. | O600mEeHne, cUCTEMaTU3aIKs U KOPPEKIIHS 3HAHUH.
40. | KontposbHas padota Ne 3 mo Teme « YpaBHEHUSI M HEPABEHCTBA C
OJTHOM TIEPEMEHHON.
YpaBHeHHUSs] H HepaBeHCTBa ¢ ABYMs nepeMeHHbIMu 20 yacoB
41. | YpaBHeHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.
42. | YpaBHeHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.
43. | YpaBHeHUE C IBYMsI IEPEMEHHBIMHU U €0 Tpaduk.
44. | I'paduueckuii crocod pereHus CUCTEM YpaBHEHU .
45. | I'paduueckuii crocod pereHus CUCTEM YpaBHEHUH.
46. | I'padguueckuii crocod pereHus CUCTEM YpaBHEHUH.
47. | Pemenue cucteM ypaBHEHUN BTOPOU CTETICHH.
48. | Pemenue cucteM ypaBHEHUH BTOPOU CTETIEHHU.
49. | Pemenue cucteM ypaBHEHUN BTOPOU CTEIICHH.




50.

Pewrenne cucreMm ypaBHEHUN BTOPOU CTEIIECHU.

51. | Pemenue 3a/1a4 ¢ NOMOIIBIO CUCTEM YPaBHEHUN BTOPOU CTEIICHU.

52. | Pemenue 3a7a4 ¢ MOMOIIBIO CUCTEM YPABHEHHI BTOPOU CTCTICHH.

53. | HepaBeHcTBa ¢ IByMs IEpEeMEHHBIMHU.

54. | HepaBeHcTBa c 1ByMsI IEpEMEHHBIMH.

55. | HepaBeHncTBa ¢ 1ByMs epeMEHHBIMH.

56. | CucteMbl HEpaBEHCTB C IBYMS TIEPEMEHHBIMH.

57. | CucteMbl HEPABEHCTB C JIBYMS IEPEMEHHBIMU

58. | Ilpuemsl perieHns CUCTeM ypaBHEHHI BTOPOW CTETIEHH C ABYMS
MepEeMEHHBIMH.

59. | Ob6oOmIeHne, cucTeMaTH3aIUs U KOPPEKIIHSI 3HAHUIA.

60. | KortpomnbHas padota Ne 4 o Teme « YpaBHEHUS U HEPABEHCTBA C
JBYMSI TIEPEMEHHBIMI.

ApudmMeTrnyeckasi U reoMeTpuUecKas nporpeccuuZ? yaca

61. | I[locnemoBaTeIbLHOCTH.

62. | IlocnemoBaTeILHOCTH.

63. | Onpenenenue apupmMeTnueckoi nmporpeccuu. @opmyra N-ro yieHa
apu(pMeTHYECKON IPOrpeccuu.

64. | Onpenenenue apupmernyeckoit nporpeccur. Popmynan-ro wieHa
apu(pMeTHYECKON IPOrpeccuu.

65. | ®opmMyna cymMMbl N EPBBIX YWICHOB apu(METUUECKONH IPOTrpeccuu

66. | ®opmyna cymMMbl N EPBHIX YWICHOB apu(pMETHUECKONH IPOTrpeccuu

67. | opmyna cymMMbl N EPBHIX YWICHOB apu(pMETHUECKONH IPOTrpeccuu

68. | ®opmyna cymMMbl N EPBHIX YWICHOB apu(METHUECKONH IPOTrpeccuu

69. | Ob6oOIeHre, cucTeMaTU3alus U KOPPEKIHs 3HaHU.

70. | KontposabHas padora NeS o teme « Apudmerndeckas u
reoMeTpUYECcKasi MPOTPECCUI.

71. | Onpenenenue reoMmerpuueckoi mporpeccu. @opmyrna N — ro wieHa
reOMETPUYECKOI MPOrpECCUH.

72. | Onpenenenue reoMeTpuueckoi mporpeccu. @opmysna N — ro wieHa
reOMEeTPUYECKOM MPOrpECCUH.

73. | Onpenenenue reoMeTpuueckoi mporpeccu. @opmyrna N — ro wieHa




reOMETPUYECKOU IPOTrPECCUM.

74. | ®opMyna CyMMBI N YWIEHOB T€OMETPUUYECKON ITPOrPECCUH.
75. | ®opMyna CyMMBbI N YWIEHOB T€OMETPUUYECKON ITPOrPECCUH.
76. | ®opMmyna CyMMBI N 4WICHOB T€OMETPHUECKON TPOTPECCHH.
77. | beckoHeUHasi reOMETpUYECKasi TPOTrPECCHsl.
78. | beckoHeyHast reOMETPUYECKAs IIPOTPECCHSI.
79. | CMmemaHHbIe 3a/1a9¥ HA TPOTPECCHH.
80. | CmemanHbIe 331241 HA TIPOTPECCHH.
81. | Pemenue 3amanwuii u3 otkpeiroro 6anka GUITH.
82. | KonrponbHas padora Ne6 1o Teme « Apudmernaeckas u
reOMETPUIECKasi IPOTPECCUI .
DJieMeHTbl KOMOMHATOPUKH M T€OPHH BeposiTHOCTeli 13 yacoB
83. | Ilpumepbl KOMOMHATOPHBIX 3a7a4.
84. | IlepecTaHOBKH.
85. | IlepecTaHOBKH.
86. | Pazmerenus.
87. | Pa3memenus.
88. | Coueranusl.
89. | Coueranusl.
90. | O600maroIU YPOK.
91. | OTHOCUTENbHASA YacTOTA CIYyYalHOTO COOBITHS.
92. | BeposaTHOCTh paBHOBO3MOJKHBIX COOBITHIA.
93. | CnoxeHue 1 yMHOKEHUE BEPOSITHOCTEA.
94. | Pemenue 3aganuii u3 oTkpuiToro 6anka GUIIN.
95. | KonrpossHas pabota Ne7 o teme « DieMeHTbl KOMOMHATOPUKH U
TEOPHUH BEPOSTHOCTEW».
IloBTOpeHue kypca ajaredpnl 3a 9 kiaace 10 yacos
96. | HucnoBble BHIPAKEHHUS.
97. | BelpaxxeHus ¢ nepeMeHHbIMH.
98. | JluneitHble ypaBHEHHS U UX CHCTEMBI.




99. | [IpeoOpazoBaHwme LENBIX BHIPAKECHUH. 1
100.| ITpeoOpazoBanue APOOHBIX BHIPAKCHHIA. 1
101.| Crenens u e€ cBoiicTBa. 1
102.| KBanpatHbie ypaBHEHHS U MX KOPHHU. 1
103.| Llenbie ypaBHECHHS. 1
104.| Pemrenne nMUHEHHBIX U KBAIPATHBIX HEPABEHCTB. 1
105.| Penrenne MUHEHHBIX U KBAIPATHBIX HEPABEHCTB. 1
106 | O6o06meHne, cucTeMaTu3anus U KOPPEKIUs 3HAHUH. 1
UTOTO 106

I11. TemaTu4eckoe NJIaHNPOBaHHE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX
HAa OCBOCHME KAXK/A0U TeMbI

I'eomerpus 7 kinace JI.C. ATAHACSHA.

Koanuecrso
4acos,
OTBOIUMBIX

Ne Ha3Banue pa3nesnoB, Tem Ha
OCBOeHHe

n/n
TeMBbI

I'nasa I. HauanbHble reomeTpuuyeckue cBeaenusi 10uacon

1 [Ipsimast u oTpe3ok (1m.1,2) 1

2 Jlyd u yron(m.3,4) 1

3 CpaBHeHHUE OTPE3KOB U YII0B.(11.5,0) 1

4 N3mepenue orpeskos (11.7,8) 1

5 W3mepenue otpeskos (11.7,8) 1

6 Nzmepenue yrinos (1. 9,10) 1

7 [lepnienaukynspuele npsmsie. (1m.12,13) 1

8 [lepnienaukynspusle npsmsie. (1m.12,13) 1

9 Pemrenue 3amay (1m.1-13) 1

10 KonTtponsHas padota Nel no reme «HauanbHble reoMeTpryecKue 1

CBE/ICHUS
I'maBa II. Tpeyroabnuku 17 yacos




11 Tpeyronbaux(m.14) 1
12 [lepBrlii IpU3HAK paBEHCTBA TPEYrOJBHUKOB(1I. 15) 1
13 [lepBrlii IpU3HAK paBEeHCTBA TPEYrOJbHUKOB(II. 15) 1
14 [IepneHuKysip K npsiMoi 1
15 Menuanbl, OUCCEKTPUCHI M BBICOTHI TpeyroyibHUKA(1I. 16-18) 1
16 CBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA 1
17 Bropoii npu3Hak paBeHCTBA TPEYroJIbHUKOB (11.19) 1
18 Tperuit npu3HaK paBeHCTBA TPEYTrOIbHUKOB (11.20) 1
19 Pemrenne 3agaud no reme «BTOpO# U TpeTnii MPU3HAKY PaBEHCTBA 1
TPEYrOJILHUKOBY
20 | Pemenwue 3agau o Teme «BTopoii u TpeTHii MpU3HAKK paBEHCTBA 1
TPEYrOJILHUKOBY
21 OKpyXHOCTb 1
22 [TocTpoenue uupKyaem U JUHEHKON 1
23 3amaun Ha moctpoenue (1.22,23) 1
24 Pemenne 3agad mo teme «TpeyrobHUK» 1
25 Pemenne 3agau mo reme «TpeyroibHUK» 1
26 O06006menne marepuana mo Teme « T peyroasHuK» 1
27 KonTtponbHas padota Ne2 o reme «TpeyroabHHUK 1
I'naga II1. IlapamiensHblie npsiMbie 13 yacoB
28 | Ompenenenue napauienbHbIX OpAMbIX. [Ipu3HaKy nmapauieabHbIX ABYX 1
IPSIMBIX
29 [Mpu3HaKy napaieabHbIX IBYX MPIMbIX(11.24-26) 1
30 [MTpu3HaKy napaieabHbIX IBYX MPAMbIX(11.24-26) 1
31 CriocoObl MOCTPOESHHMSI MapaIIEIbHBIX MPSIMBIX 1
32 AkcroMa napauieNibHbIX npsMbIX(1r. 27-29) 1
33 Vb1, 00pa3oBaHHbIE CEKyIIeH 1
34 | Yrubl, 00pa3oBaHHbIE CEKYIICH 1
35 Pemenue 3anau o teme «CBOMCTBa MapaiebHBIX OPSIMbIX»(11.24-29) 1
36 Pemenne 3amau no Teme «CBOWCTBA MapayuIENbHBIX TPAMBIX»(11.24-29) 1
37 | Pemenue 3anau no treme «llapannensHbie mpsMbIe» 1
38 | Pemenue 3anau no teme «IlapannenbHbie mpsiMbIe» 1
39 | O6o06menune Marepuana no teme «llapanmienabHble IPsIMBbIE 1




40

KonTtponsnas padota Ne 3 o teme «IlapannenbHble IpsMbIe

1

I'maBa IY. CooTHOLIEHHMS MeXKAy CTOPOHAMM M YIJIaMH TpeyroJbHuka 18 yacos

41 Teopema o cymme yriioB tpeyroibHuka(1m.30-31) 1
42 | Teopema o cymme yriioB Tpeyroibauka(m.30-31) 1
43 Bremnuit yroJ TpeyroJibHHKa. 1
44 | TeopeMa 0 COOTHOLICHHSIX MEKIY CTOPOHAMU H YIIaMH TPEyroJbHUKA 1
45 HepaseHnctBo TpeyronbHuKa 1
46 Pemenne 3amau 1
47 KonTponsnas padora Ne 4 o reme «COOTHOLIEHUS MEX LY 1
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA
48 HekoTtopsie cBolicTBa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1
49 [Ipu3Haky paBeHCTBA NMPSAMOYTOJIbHBIX TPEYTOJIBHUKOB 1
50 | Pemenue 3amau 1
o1 Pemenue 3amau 1
52 Paccrosiaue oT Touku 10 mpsiMoid. PaccTosiHre Mex Ty mapauiebHBIMA 1
HPSIMBIMU
53 [TocTpoenue TpeyroapHUKA IO TPEM dJIEMEHTaM 1
54 [TocTpoenue TpeyroapHUKA IO TPEM dJIEMEHTaM 1
55 [TocTpoenue TpeyroapHUKA 10 TPEM dJIEMEHTaM 1
56 Pemtenue 3amay 1
57 Pemtenue 3amay 1
58 Kontponbnas pa6ota Ne 5 1o teme «COOTHOILIEHHUS MEXTY 1
CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA
HTorosoe nosropenue. 12 yacon
59 [ToBTOpenue. M3mepenue oTpe3KoB U YIIIOB. 1
60 IToBTopenue. [lepneHauKynsapHbIe NpsMBbIE 1
61 IToBTOopenue. [Ipu3Haku paBeHCTBaA TPEYTrOIbHUKOB. PaBHOOEIpEHHbBIE 1
TPEYroJIbHUKH.
62 IToBTopenue. [Ipu3Haku paBeHCTBaA TPEYroJIbHUKOB. PaBHOOEIpEeHHBIE 1
TPEYroJIbHUKH.
1
[ToBTopenue. [Ipu3Haku paBeHCTBa TPEYTrOIbHUKOB. PaBHOOEIpEeHHbBIE
63 TPEYTOJIbHUKH.
64 | IloBTopenue. [lapamienbHble psIMBIE. 1




65 [ToBTopenue. [TapainenbHbIe TPSIMEIE. 1
66 [ToBTOpenue. 3amaun HAa MOCTPOCHHUE. 1
67 Nrorosas koHTpoJIbHAS paboTa 1
68 AHaM3 pe3ybTaToB KOHTPOJIBHON paOOTHI 1

Hroro 68

I11. TemaTu4eckoe NJIaHNPOBaHME C YKA3aHUEM KOJIMYECTBA YACOB, OTBOAMMBIX
HAa OCBOCHME KAXKA0U TeMbI

I'eomerpus 8 kimacc JI.C. ATAHACSHA.

KoimnuecTBo
4acos,
OTBOIUMBIX

Ha

Ne Ha3Banue pa3nenoB, TeM
OCBOeHHE
n/n
TeMbI
IloBTOpeHue 2 yaca.
1 [ToBTOpEHNE TEOpEM O TPEYTOJILHUKAX U IPUMEHEHUE UX MIPU PEIICHUN 1
IPOCTEHIINX 3a1ay.
2 [ToBTOpEHNE IPU3HAKOB U CBOMCTB MAPAJIICIBHBIX IPSMBIX U 1
IPUMEHEHHE UX MPH PELICHUH MPOCTEHINNX 3a1a4.
I'naBa V. YerbipexyrojbHuKku 14 4acos

3 MHOTOYTrOJIbHUKU 1
4 MHOTOYTrOJIbHUKH 1
5 [Tapannenorpamm 1
6 [Ipu3Haku napaienorpaMma 1
7 Pemenue 3amau To Teme «llapamienorpammy». 1
8 Tpanerusi. 1
9 Teopema daneca. 1
10 3aayu Ha IOCTPOEHUE 1
11 [IpssMOyTOBHUK. 1




12 Pom6. KBagpar 1
13 | Pemenue 3amay 1
14 OceBas u LIeHTpaibHAs CHMMETPUU 1
15 Pemenue 3amau 1
16 KonTtponsHas padota Nel mo teme: «HeThIpEXYTOIBHUKI 1
I'naBa VI. Ilnomans 14 yacos
17 [l1omaae MHOrOyroabHHUKA. 1
18 [Tnomaas mpsMOYroasHUKA. 1
19 [Tnomane mapamenorpamma 1
20 [Tnomans TpeyroapHUKa 1
21 [Tmomane TpeyrobHUKA 1
22 [Tmomanp Tpanenuu 1
23 | Pemenue 3a7a4y Ha BEIYMCIICHHE TUTOIIAACH QUTYD 1
24 Pemenue 3agau Ha BEIYHCIICHUE TIOMAEH HUTYD 1
25 Teopema ITudaropa 1
26 Teopema, oOpatHas Teopeme [ludaropa. 1
27 ®dopmyna ['epona 1
28 Pemtenue 3amay 1
29 Kontponsnaas padota Ne2 no teme: «Ilmormmamm» 1
I'nasa VII. IlogoOHblie Tpeyroabunku 19 yacon
30 Omnpenenenue MOJOOHBIX  TPEYrOJIbHUKOB. 1
31 OTHoleHue miomazei mnogoOHbIX TPEYTOIbHUKOB. 1
32 [TepBslii mpu3HaK M0100US TPEYTOJIHLHUKOB. 1
33 Pemrenne 3agau Ha mpuMEHEHUE TIEPBOTO MPU3HAKA MTOA00HS 1
TPEYTrOJIbHUKOB.
34 Bropoii u Tpetuii npu3HaKu NOJ00HS TPEYTrOJIbHUKOB. 1
35 Pemenue 3a1ay Ha IpUMEHEHNUE TPU3HAKOB OO0 TPEYTrOJIbHUKOB 1
36 Pemenue 3a1ay Ha MpUMEHEHHE MIPU3HAKOB M0I00US TPEYTOJIHLHUKOB 1
37 KonTtponsHast padota Ne 3 o teme «I1oj00HbBIE TPEYyrOIBHUKI 1
38 CpenHss TuHUS TPEyroJibHUKA 1
39 CpenHss TuHUS TPEyroJibHUKA 1




40 | CBoiicTBO MeaMaH TPEYroJbHUKA 1
41 [IponopunoHanbHbIE OTPE3KU 1
42 [IponopuroHanbHbIE OTPE3KU B IIPSIMOYIOJIBHOM TPEYTOJIBHUKE 1
43 N3mepuTenbHble pabOThl HA MECTHOCTH. 1
44 3ajaun Ha MOCTPOCHUE METOJIOM MOI00US 1
45 CuHyc, KOCHHYC M TAaHT€HC OCTPOTO yria MpsiMOYT'0JIbHOTO 1

TPEYroJIbHUKa
46 | 3HaueHMs cMHYCA, KOCHHYcA U TaHTeHca jus yrios 30°, 45°, 60° 1
47 KonTponsnas pabora Ne4 no teme: «COOTHOIIEHUS MEXAY CTOPOHAMU 1

Y YTIIaMH TIPSIMOYTOJIBHOTO TPEYTOTbHUKA
48 AnHanu3 KOHTPoJIbHOH paboThl .COOTHOIIEHUS MEX/ly CTOPOHAMU U 1

yriaMu IpSIMOYTOJIBHOTO TPEYroJIbHUKA. Pemenne 3aqay. 3akperuieHue.

I'masa VIII. OkpysxkHocth 17 yacos

49 B3anMHoOe pacniosiosxeHve npsMon U OKPYKHOCTH. 1
50 | KacarempHast K OKpYKHOCTH 1
51 KacarenbHast kK okpyxHOCTH. Perenue 3amad. 1
52 ['pamycHas Mmepa nyru OKpy>KHOCTH 1
53 Teopema o0 BIIUCaHHOM yTJIe 1
54 Teopema 00 oTpe3Kax MepeceKaroImuXcs XOp/I 1
55 | Pemenue 3anau no teMe «LleHTpasibHbIE M BIUCAHHBIE YT 1
56 CBO#CTBO OMCCEKTPUCHI yria 1
57 CepeaHHBIN TEPICHIUKYIIAP 1
58 | Teopema 0 TOUKe IepeceyeHHsI BHICOT TPEYTOJIbHUKA. 1
59 | Teopema 0 TOUKE EpeCeUCHMsI BHICOT TPEYTOJIbHUKA 1
60 Bnmcannas okpyXHOCTb 1
61 OnucanHast OKPYXHOCTb. 1
62 Pemenue 3anau o teme «OKpyKHOCTBY. 1
63 Pemenue 3angau o teme «OKpyKHOCTBY. 1
64 | KonTtponbHas pabota Ne 5 o reme: «OKpyKHOCTb» 1
65 [loBTOpEHNE M3Yy4EHHOTO MaTepHaa. 1
66 HTorosast KOHTpoJIbHAsA padoTa. 1
67 AHanmu3 KOHTPOJIBHON pabOTHI. 1




68 [ToBTOpEHNE M3YYCHHOTO MaTepHaa. 1

HUroro 68

I11. TemaTu4eckoe nJIaHNPOBaHME C YKA3aHUEM KOJIMYECTBA YACOB, OTBOAMMBIX
HAa OCBOCHME KAXK/A0U TeMbI

I'eometpus 9 knacc JI.C. ATAHACSHA.

KoimuecTBo
4acos,
OTBOJAMMBIX
Ha
Ne Ha3Banue pa3nenoB, Tem
OCBOEHHE
n/n
TeMbI
IToBTOpeHue Kypca 8 kiiacca 2 yaca
1 [ToBTOpEHME 1
2 [ToBTOpEHME 1
BexTopnl 12 yacoB
3 [TonsiTue BexTOpa. PaBeHCTBO BEKTOPOB 1
4 OTxIazpIBaHUE BEKTOPA OT JAHHOW TOUYKHU 1
5 CyMMa 1ByX BEKTOPOB. 3aKOHBI CJI0kKeHHUs BekTopoB. [IpaBuio 1
napasiesiorpaMma
6 CymMa HECKOJIBKHX BEKTOPOB 1
7 Brluntanue BEKTOpOB 1
8 Pemenne 3ana4 «CroxeHne 1 BBIYUTaHUE BEKTOPOB) 1
9 YMHOXEHHE BEKTOpa Ha YUCIIO 1
10 YMHOKEHNE BEKTOPa Ha YHUCIIO 1
11 IIpumeHeHre BEKTOPOB K PELICHUIO 33134 1
12 Cpennsist tMHUSA Tpaneuuu 1
13 Pemenue 3amau 1
14 KonTtponsHast padota Nel o teme: «BexkTopsi» 1
Merton koopaunar 10 gyacos
15 1
AHanu3 KOHTPOJIBHOHM paboThl. Pa3nokeHne BeKTopa 1o JIByM JaHHBIM




HEKOJIJIMHEAPHBIM BEKTOPAM

16 Koopaunats! BekTopa 1
17 IIpocrenmme 3aga4n B KOOpAMHATAX 1
18 [Ipocreiimue 3a1a4u B KOOPAXHATAX 1
19 | Pemenwne 3agad METOI0M KOOPHHAT 1
20 | YpaBHEHHE OKPYKHOCTH 1
21 VYpaBHeHue npsmMon 1
22 YpaBHeHHE NPSAMON U OKpYKHOCTH. Pemenue 3a1au 1
23 YPOK MOAroOTOBKM K KOHTPOJIbHOM padboTe 1
24 KonTpomabnas padora Ne2 o teme: 1
«MeToa KooOpAHAT»
CoOTHOLIEHUSI MEKIY CTOPOHAMM H YIJIaMH TPeYroJabHHUKA.
CkansipHoe npousBeieHre BeKTOpoB 14 yacos
25 AHanu3 KOHTPOJIBHOU paboThl. CHHYC, KOCUHYC, TAHTEHC yIia 1
26 CuHyc, KOCHHYC, TAHTE€HC yrja 1
27 CuHyc, KOCHHYC, TAHTE€HC yrja 1
28 Teopema o oA TPEYroIbHUKA 1
29 Teopembl CHHYCOB 1 KOCUHYCOB 1
30 Pemienne TpeyroiasHUKOB 1
31 Pemenne TpeyroibHUKOB 1
32 N3meputenbabie pabOTHI 1
33 O6o6maromuii ypok mo teme: «COOTHOIIEHUS MEXAY CTOPOHAMU U 1
yIJIaMU TPEYrOJIbHUKA
34 | Yron mexay Bekropamu. CKalsspHOE MPOU3BEACHNE BEKTOPOB. 1
35 CkansipHo€ Mpou3BeieHne BEKTOPOB B koopauHarax. CBoiicTBa 1
CKaJIIPHOTO TIPOU3BEICHUS
36 CkansipHO€ MPOU3BENECHUE U €TO CBONCTBA 1
37 O06006marnmui ypok mo Teme 1
38 KonTtponsHas padota Ne 3 o teme: 1
«COOTHOIIEHUS MEX/Ty CTOPOHAMH M yIrllaMH TpeyrojibHuka. CKaiaspHoe
MIPOU3BEJICHNE BEKTOPOBY
JIMHA OKPYKHOCTH M IJIOIIAAbL Kpyra 12 gacos
39 AHanu3 KOHTPOJIBHOM paboThl. [IpaBUIBHBIN MHOTOYTOJIBHUK 1




40 OKpyXHOCTb, OIIMCAHHAs OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHUKA U 1
BIIMCAHHAS B IPABUJIbHBI MHOTOYT'OJIbHUK

41 @opMyIbl [Tl BBIYMCIICHUS IJIOLIA/IU PAaBHUIIBHOTO MHOTOYTOJIbHHUKA, €r0 1
CTOPOHBI U painyca BOUCAHHOW OKPY>KHOCTH

42 Pemrenne 3agaud no reme «IIpaBUIIBHBIN MHOTOYT OJIBHUKY 1

43 | JlnuHA OKPY>KHOCTH 1

44 JnunHa okpyxHocTH. Pemenne 3anay 1

45 [Tnomanp Kpyra u KpyroBoro ceKropa 1

46 [Tnomanp kpyra u KpyroBoro cexkropa. Pemenue 3anau 1

47 O06o0maroiuii ypok 1mo Teme 1

48 Pemenue 3ama4 mo teme 1

49 VYPOK MOAroOTOBKH K KOHTPOJIbHOH padboTe 1

50 | KonrtponbHas padorta Ne 410 Teme: 1
«/lmna oxpyxkHocTu. [1nomanb kpyra»

JABukenue 10 yacos

51 AHanu3 KOHTPOJIBHOU paboThl. OTpaskeHHE MIIOCKOCTH Ha cebs. [lonsaTue 1
JBUKCHUS

52 CBoiiCcTBa IBWKEHUS 1

53 Pemenue 3agau mo reme: «llonsarue nrkenus. OceBas ¥ IICHTpaIbHAS 1
CUMMETPUSD

54 [TapannensHbII IEPEHOC 1

55 [ToBopoT 1

56 Pemenue 3agau no teme «IlapamnensHsiii nepenoc. [loBopor» 1

57 Pemenue 3agau no teme «JIBuxKeHUS 1

58 Pemenue 3agau o reme «JIBUKEHUS 1

59 YPOK MOArOTOBKH K KOHTPOJBHOM paboTe 1o TeMe «/IBrkeHus» 1

60 KonTtponsHas padota Ne 5 o teme: 1
«JIBM>KEHUS»

IToBTOpeHune Kypca mianumMeTpun 8 yacos

61 AHanu3 KOHTPOJIBHOHM paboThl. OO akcMOMax IIaHUMETPHH 1

62 IToBTOpenue tembl: TpeyroabHUKH 1

63 HTorosast KOHTpoJIbHAsA padoTa. 1

64 [loBTOpEHME MO TEMaM: 1




HauanbHbie reoOMETPHUICCKUC CBCACHUS, HapaHHeJIBHBIe IIpsAMBIC

65 | IloBropenue Tembl: OKpy)HOCTh 1
66 IToBTOpenue temsl: YeTblpexyroJbHUKH, MHOTOYrOJIbHUKH 1
67 IToBTOpenue temsl: Bekropsl. MeTon koopauHar. J{BuxeHue 1
68 | IloBropenue Tembl: BexTopsl. MeTon koopauHat. JBrkeHue 1

Hroro 68
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