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Pabo4asa nporpamMmma cocTaB/ieHa Ha ocHoBe PefepasibHOro rocyaapcTBeHHOro obpaso
TeNbHOro CTaHAapTa OCHOBHOro obuiero obpasoBaHumsa (ProC O00) obyyatowmxcs ¢ OB
afanTUPOBaHHOM OCHOBHOWN obuieobpa3oBaTeNbHOM NPOrpaMMbl OCHOBHOIro obuiero obp

BaHMA oby4atrowmxcs ¢ THP

MnaHnpyemble pe3ysibTaTbl 0OCBOEHUA y4ebHoro npeameTta «MaTemMaTuka» 5-6 Knac

1) bopMupoBaHmMe npeacTaBileHUN O MaTEMATUKE KaK O MeToae No3HaHUSA OEeNCTBU
CTW, NO3BOJIAKOLLEM OMUCLIBATb U N3y4aTb peasibHble NPOLEeCChl N ABJIEHUS:

OCO3HaHWe poJsin MaTeMaTUKK B pa3BuTum Poccmum n Mnpa;

BO3MOXXHOCTb NPUBECTU NPUMepPbl N3 OTe4YeCTBEHHOW U BCEMUPHON NCTOPUN MaTEM:
CKUX OTKPbLITUN U UX aBTOPOB;

2) pa3BuTue ymeHunn pabotaTtb C y4ebHbIM MaTEMaTUYECKUM TEKCTOM (aHa/IN3NPOBE
BJieKaTb HEOOX0AMMYIO MH(POPMALLMIO), TOYHO U TPAMOTHO BbipakaTb CBOU MbIC/IX C MPUN
MaTeMaTNYeCKON TEPMUHOJIOTUN N CUMBOJINKW, MPOBOAUTbL KJIaCCUPUKaLUU, NTOFNYECKIE
BaHWA, OOKa3aTeNbCTBa MaTeEMATUYECKNX YTBEPXKAEHUNN:

- ornepupoBaHMe NMOHATUSAMU: MHOXKECTBO, 3JIeMeHT MHOXXeCTBa, MOAMHOXeCTBO, MNpl
HOCTb, HAXOXAEeHNe nepeceyeHns, obbeANHEHNSA NOAMHOXXECTBa B MPOCTENLNX CUTyaL,
- pelueHmne CIOXKeTHbIX 3aZa4 pa3HbiX TUMOB Ha BCe apuMmeTnieckne oencTeus;

- npuMeHeHmne crnocoba Noncka peleHns 3agadn, B KOTOPOM pacCyXaeHne CTPoOuTC
ycnosus K TpeboBaHuMto nam ot TpeboBaHUA K yC10BUIO;

- COCTaBJIeHMe MNJlaHa peLlleHns 3a4a4un, BblaeleHe 3TanoB ee peLlleHns, MHTepnpe:
YUCNNTENbHbIX Pe3ysibTaToB B 3aja4e, NCcsiefoBaHMeE MoJIYYEeHHOro peLlleHnsa 3agadu;

- HaX0oXAeHune npoueHTa oT 4Y1ucaa, Ynucsa no rnpoueHTY OT Hero, HaxXoXXAeHUs NpPoLL
OTHOLLEeHUe OBYX 4Yucesi, HaXOXAEHUNSA MPOLEHTHOr0 CHYUXXEHUS UM NPOLLEHTHOro MoBbiL
JINYUHBI;

- peLlueHmne norn4ecknx 3aaay;

3) pa3BuTUE NpeacTaBsIeHUN O YNCE U YUCSI0BbIX CUCTEMAX OT HaTypasibHbIX 00 Ae
TeJIbHbIX Yucesi; oBllajeHne HaBblKaMUu YCTHbIX, MNCbMEHHbIX, NHCTPYMEHTa IbHbIX BblYUC

-onepupoBaHne NMOHATUAMU: HaTypasibHOE YMUCIO0, Lenoe YUC0, 0OObIKHOBEHHAsA AP0
TNYHasa Apobb, CMelaHHoe YMC10, paunOHabHOE YNCO0, pPaLMOHaibHOE YMUCIOo;

- ICMNOJIb30BaHMEe CBONCTBA 4YMCesl U 3aKOHOB apudpMeTn4ecKmnx onepawmim ¢ Hnciamy
BbINOJIHEHNN BbIYNCITIEHUN;

- NCMNOoJIb30BaHMe NPU3HaKoOB AeNNMMOCTU Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUN BblHUCTIE
peweHun 3a8av;

- BbINOJIHEHME OKPYIrJ/IeHUs Ynucen B COOTBETCTBUM C NpaBuiamu;

- CpaBHEHWe Yucen;

- OLleHVBaHMEe 3Ha4YeHNs KBaApPaTHOrO KOPHSA U3 NOJIOXKUTESIbHOr O LLesioro Ynuchna;

4) oBnapeHune npocTenwnmm cnocobamm npencraBieHnsa N aHaam3a CTaTUCTUYECKN
HbIX; (hOpMUpPOBaHUE NpeacTaBsIeHUN O CTaTUCTUYECKNX 3aKOHOMEPHOCTAX B peasibHOM |
pa3nyHbIX cnocobax nx U3yyeHus, o0 NPOCTENLINX BEPOATHOCTHbLIX MOAENAX; pa3BUTHE )
n3BneKaTb MHOPMaLMIO, MpeacTaB/eHHyo B Tabanuyax, Ha gnarpamMmmax, rpacdumkax, onl
aHaIN3MPOBaTb MAaCCUBbI YNCOBbIX AAHHbIX C MOMOLLbLIO MOAXOOAWMNX CTATUCTUNYECKUX >
PUCTUK, NCNONb30BaTb MOHUMaHNE BEPOATHOCTHbLIX CBONCTB OKPY>XXaKOLWNX ABJIEHUN Npn
peLleHni:

- popMUpoBaHMe npencTaBaeHNs 0 CTAaTUCTUYECKUX XapaKTepPUCTUKax, BEPOATHOCT
YanMHOro cobbITnS;

- peweHne npocTenwmnx KoMbMHaTOpPHbIX 3ahay;

-onpeneneHme OCHOBHbIX CTAaTUCTUYECKUX XapaKTEPUCTUK YNCNOBbIX HABOPOB;

- OL€HMBAHNE N Bbl4YNCIEHNE BEPOATHOCTM COBLITUA B NPOCTENLINX CyYasnX;

- Ham4me npencraBsieHnsa O POV NPaKTUYECKMN OOCTOBEPHbIX N MasIoBEPOATHLIX CO
pPOJIN 3aKOHa 60NbLKMX YNCeN B MACCOBbIX ABNEHUSAX;

-yMeHVe CpaBHMBaATb OCHOBHbIE CTAaTUCTUYECKME XapPaKTEPUCTUKWN, NOJSTyHYEHHbIE B I
peleHna NpukNagHon 3afadun, N3y4yeHus peasibHoOro siBNeHuns;



- pa3BuUTNE YMEHUN NPUMEHSATb U3YYEeHHble NOHATUSA, pe3ysbTaTbl, MeToAbl AN peLu
[a4y NpaKTUYeCKOro xapakrtepa 1 3afay U3 CMeXHbIX AUCUUMIINH C NCMOJIb30BaHUEM npv
OMMOCTW CNPaBOYHbIX MaTepnanoB, KOMMNbOTEPA, MOJIb30BaTbLCA OLLEHKON U NPUKNOKOWN |
TNYECKNX pacyeTax:

- pacrno3HaBaHMe BEPHbIX N HEBEPHbIX BbICKa3blBaHUN;

- OLeHNBaHMe pe3ysibTaToB BbIHUC/IEHUN MPU peLleHnn NMpakTnYeCckKnux 3ajay;

- BbINOJIHEHME CPaBHEHUSA YMUCes B peasibHbIX CUTYauunax;

- NCMOJIb30BaHMe YNCI0BbIX BbIPa>XeHU NMpu pelleHnin NpakTudecknx 3agad n saga
rmx y4ebHbIX NnpeamMeToB;

- pelleHmne npakTnYeckmnx 3agay c NpUMeHeHneM NPoCTenLLNX CBONCTB PUryp;

- BbIMOJIHEHME MPOCTENLINX MOCTPOEHUA U U3MEPEHUA HA MECTHOCTU, HEOBXOANMbIX
AJIbHOWN XXN3HWY;

5) hopMumpoBaHue yMeHUN hopManmn3aumnm n CTPYKTYpPUpOBaHUSA MHPOPMaL K, ymel
bupaTb cnocob npencTaBneHNa faHHbIX B COOTBETCTBUN C NOCTaBAEHHON 3ada4ven - Tab.
Mbl, rpaduKn, AnarpaMmmsbl, C NCMOJIb30BAHNEM COOTBETCTBYIOLLUX MPOrpaMMHbIX CcpencTt
OOTKW OAHHBIX;

6) bopMumpoBaHMe HaBbIKOB U yMeHUIn 6e3onacHOro n uenecoobpasHoro nosegeHus
6oTe C KOMNbIOTEPHBLIMU NMporpamMmmamm n B UHTepHeTe, yMeHnsa cobntoaaTb HOPMbl MHAC
OHHOW 3TUKWN N NpPaBa;

7) ona cnenbix n cnabosmaawmx oby4vatowmxcs:

- BJlJajeHune npaBuiaMmum 3anncu MaTtemMaTnyecknx opmyn n crneumasnbHbIX 3HAKOB Pt
TOYe4YHOM cucTeMbl 0603HavYeHnn J1. bpanns,

- BlafileHne TaKTUJbHO-0Cs3aTesIbHbIM crnocobom obcnenoBaHna N BOCNIPUATUS peslb
n3obpa>keHnin NpegMeToB, KOHTYPHbIX N300pa>keHnn reoMmeTpniecknx puryp n T.m.;

-YMeHue YnTtaTb pesibedHble rpaukn aneMeHTapHbIX PYHKLNA HA KOOPAUHATHOWN |
CTW, MPUMEHATb CrneumasbHble NpucnocobnenHna gns penbedHoOro Yep4yeHus;

- BNafieHne OCHOBHbIM (PYHKLIMOHAIOM MPOrpaMMbl HEBN3YaAJIbHOr0 A0CTYMa K MHE)O
Ha 3KpaHe [K, ymMmeHune ncnonb3oBaTb NepcoHasibHble TUPIOTEXHNYECKNEe cpencTBa UH
OHHO-KOMMYHUKALMOHHOI0 A0CTYyna caenbiMy oby4atlowmnmMmncs;

8) nna oby4vaoWwmnxca ¢ HapyLLeHUAMN OMOPHO-ABUraTeIbHOro annapaTa:

- BNafieHne creumaibHbIMN KOMMNbIOTEPHBIMY CpeACTBaMN NPeLCcTaBJIeHNS U aHaJ Iz
N yMeHue UCcnosib30BaTb NMepcoHaibHble cpencTBa A0CTyna C y4eToM ABUraTeNlbHbIX, pe
TeJIbHbIX N CEHCOPHbIX HapyLleHWUI;

- YMEeHMe 1UCnosib30BaTb NepcoHasibHble cpeacTBa AOCTYynMna.

BbINYCKHMK Hay4nTca B 5-6 knaccax (418 ncnosib3oBaHUA B MOBCEAHEBHOWN XUN3-

HN N obecnevyeHmns BO3MOXKHOCTW yCNeLWHOro npoaokeHmnsa obpasoBaHua Ha ba-
30BOM YpOBHE)

- OnepupoBaTb Ha 6a30BOM ypoOBHE MOHATUAMU: MHOXXECTBO, 3JIEMEHT MHOXE
MHO>XeCTBO, NMPUHALANEXXHOCTb;

- 3ajaBaTb MHOXXeCTBa Nepe4yuncsieHneM nx 3J1eMeHTOB;

- HaxoauTb NnepecevyeHue, obbeanHeHWe, NMOOMHOXECTBO B MPOCTENLLNX CUTYaLL:

B noBceaHEBHOW XXWU3HU U NPU U3YyHEHUU OPYruX NpegmMeToB:

- pacno3HaBaTb JIOFNYECKN HEKOPPEKTHbIE BblCKa3biBaHUS.

Yuncna

- OnepupoBaTb Ha Ba30BOM YpPOBHE MOHATUAMU: HAaTypasibHOE YNCIO, LLEN0Ee HYUCITH
HoBeHHasa Apobb, gecAaTn4Haa Apobb, cMelwaHHOe YNC0, PpaLMOHalIbHOE YUCNO;

- MNCNoJsib30BaTb CBOWCTBa 4uCeN U npasuia LEeNCTBUM C pauMOHasbHbIMU YUC
BbIMOJIHEHNW BbIYUCIEHUN,

- MNCNOJIb30BaTb NMPU3HaAKM OeNNMOCTU Ha 2, 5, 3, 9, 10 npwu BbINOJHEHUWN BbI4YUCIIE]
pelleHnn HeCno)XXHbIX 3afav;

- BbIMOJIHATb OKPYyrJjieHne paunoHasbHbIX Y1Cen B COOTBETCTBUW C NMpaBuiamMuy;

- CpaBHMBATb pauMOHaJibHbIe Yncna.



- B noBceaHEBHOM XXU3HN N NPU U3YHEHUU OPYTrUX NpeaMeTOoB:

- OUeHMBaTb pe3ysibTaTbl BbIYUCEHUI MPU peLleHnn NpakTUYecknx 3anay;

- BbIMOJIHATb CPAaBHEHME 4Yucen B peasibHbIX CUTyauusx;

- COCTaBNATb YNCJI0BbIE BbIPaXXeHNA NpU peLlleHnn NpakTUYecKnx 3agay v 3azay |
rmx y4ebHbix npeameToB.

CTaTuUCTMKa N Teopus BEPOATHOCTEN

- [lNpepcTaBnATb AaHHble B BUAe Tabnuu, anarpamm,

- YnTaTb MHGOPMaLUIO, NPeaCcTaBJ/IeHHYIO B Buae Tabauvubl, AvarpamMmmebl.

TeKkcToBble 3a4a4u

- PewaTb HeC/IOXKHble CIOXXEeTHble 3ajadn pasHbiX TUMNOB Ha BCe apudmeTunye
CTBUS;

- CTpOWUTb MOoAesib YCN0BMSA 3a4a4m (B Buae Tabnvubl, CXemMbl, PUCYHKa), B KOTOPOL
3HaYeHns OBYX U3 Tpex B3aMMOCBA3aHHbIX BEJIMYUH, C LLesbIo MOUCKa peLlleHns 3a4a4du;

- ocywecTBaATb Crnocob rnoucka peleHnsa 3a4aym, B KOTOPOM pacCyXeHune CTpo
ycnosusa K TpeboBaHunto nnm ot TpeboBaHMA K yCI0BUIO;

- COCTaBNATb MNJIaH peLlleHns 3ajadn;

- BblAenATb 3Tanbl pelleHns 3aja4u;

- VHTeprnpeTupoBaTb BblYUC/AUTESNIbHbIE pe3ysbTaTbl B 3ajadve, uccaenosaTb M
peleHne 3afa4u;

- 3HaTb pa3nn4yune ckopocTern obbekTa B CTOAYEN BOAE, NPOTUB TEYEHUSA U MO TeYe
KW;

- pewaTb 3aja4M Ha HaxoXXAeHne 4acTu Yucsa U Yucsa rno ero 4yacTu;

- pewaTb 3aja4vn pa3HbIX TUNOB (Ha paboTy, Ha MOKYMNKW, Ha ABUXXEHNE), CBA3bI
TPWU BENNYUHBI, BbIAENATb 3TU BEJINYMHbI 1 OTHOLLUEHNA MeXAY HUMW;

- Haxo4uTb NPOLEHT OT YMCa, YUCSI0 MO NMPOLEHTY OT Hero, HaXOAUTb MPOLLEeHTHC
LWeHne ABYX YMces, HaxoAUTb NPOLEHTHOE CHUXEHNE NN NPOLEeHTHOE NOBbILWeHNe Bes

- pewaTb HEeCJIOXKHbIe JIorn4yeckne 3agavym MeTogoM pPacCy X AeHUN.

-B noBceaHEBHOM XXNU3HN N NPU U3YHEHUU OPYTrUX NpeaMeTOoB:

- BblABUraTb MMMNOTE3bl O BO3MOXHbIX NMpefesibHblX 3HAYEHUAX UCKOMbIX BENYUH
(mnenaTb NPUKMNAOKY)

HarnagHas reomeTtpus

(eomeTpuyeckme purypsl

- OnepupoBaTb Ha 6a30BOM YypOBHE MOHATUAMU: Urypa, TOYKa, OTPEe30K, np
JIoOMaHas, YroJs, MHOrOYroJibHWUK, TPEeYroJibHUK U 4YeTbIPpeXyrosibHUK, MPSMOYrOJbHUK
OKPY>XHOCTb N KPYr, NPAMOYroJibHbIA Napannenenunen, Kyb, wap. N3obpaxaTb nsyvaew
pbl OT PYKM 1 C MOMOLLIO JIMHENKN N LNPKYIA.

B noBcegHEBHOM XU3HU N NPU N3YYEHUN APYTrUX NpeaMeTOB:

- pelwaTb NpakTU4yeckme 3agayn C NpUMeHeHneM NPocTenLmnx CBONCTB puryp.

N3mepeHns n Bbl4NCNEHUSA

- BbIMOJIHATb U3MepeHue OJIMH, PaCCTOAHUIN, BEJINYNH YIJI0B, C MOMOLLbIO NHCTPY!
0N U3MEPEHUIA OJIVH N YT J10B;

- BblYMCAATb NJowann NpAMoyrosibHUKOB.

B noBceoHEBHOM XU3HU N NPU N3YYEHUN APYTrUX NpeaMeTOB:

- BblYUCAATb PaACCTOSAHUA Ha MECTHOCTM B CTaHAAPTHbIX CUTyauuax, njaowaav
YrOJIbHUKOB;

- BbIMNOJIHATb NpPOCTENLWME NOCTPOEHNSA N USMEPEHMSA HA MECTHOCTU, HeoBXoaNMBbI
aJIbHOW XXU3HW.

NcTopua maTemMaTuKku

- ONuCbIBaTb OTAeJIbHbIE BblAaloLMecs pe3ynbTaThl, MOJyYeHHble B X04e pa3BuUTn
MaTUKU KaK HayKu;

- 3HaTb NpUMepbl MaTEMaTUYECKUX OTKPbITUA U UX aBTOPOB, B CBA3M C OTeYeCcTBel
BCEMWUPHOW UCTOpUEN.



BbIMyCKHMK NONYYUT BO3MOXXHOCTb Hay4YMTbCA B 5-6 kiaccax (ana obecnevyerHmns
BO3MOXXHOCTW YCNeLWHOoro npoaosi»keHmna obpasosaHmsa Ha 6a3oBoM 1 yraybneHHoM
YPOBHSIX)

Copep>xaHue nporpaMmmbl

CooepxaHue KypcoB MaTeMaTuku 5-6 knaccos, anrebpbl u reomeTpun 7-9 Ki
eONHEHO KaK B UCTOPUNYECKIN CIIOXKMBLUNECS NNHUN (YncnoBas, anrebpanyeckas, reomMeT]
dyHKLUMNOHaNbHasa U gp.), TaK N B OTHOCUTESIbHO HOBbIe (CTOXaCTUYeCKasa IMHUSA, «peasibl
MaTukKa»). OToenbHO NpeacTaBieHbl JIMHUA CIOXKETHbIX 3aZay, UCTopuYeckKas JIMHUS.

DNeMeHTbl TEOPUN MHOXKECTB U MaTEMATUYECKOWN O NKIN

CornacHo ®IrOC ocHoBHOro obuiero obpasoBaHMA B KypC MaTeEMaTUKM BBeAer
«Jlornka», KOTOpbIN He npeanonaraeT AOMNOJIHATE/IbHbIX 4YAaCOB Ha W3YYEHUN U BCT|
pa3in4yHble TeMbl KYPCOB MaTEMaATUKN U NHPOPMATUKKN N NMpefBapsaeTCcsd 03HaKoOMJIeHMneNM
TaMn TeoOpUn MHOXKECTB.

MHOXXeCTBa U OTHOLLEHNA MeXxay HUMU

MHO>XeCTBO, XapaKTepucTnyeckoe CBOMCTBO MHOXXECTBA, 3JIEMEHT MHOXXEeCTBa, Ny
He4yHoe, beckoHe4yHoe MHOo)XecTBO. lMoaMHOXXecTBO. OTHOWEHMEe MPUHAONEXHOCTU, E
paBeHCTBa. D/1IeMeHTbl MHOXKECTBA, Crocobbl 3a4aHNa MHOXKECTB, pacno3HaBaHMe NOAMF
3/1IeMeHTOB NOAMHOXEeCTB C UCMNO0JIb30BaHMWEM KPYroB Jnepa.

Onepaunn Hag MHOXXeCTBaMu

MNepecevyeHne n obbeanHeHMe MHOXeCTB. Pa3HOCTb MHOXeCTB, OOMOJIHEHME M
NWHTepnpeTauma onepaunin Hag MHOXXeCTBaMM C MOMOLLLbIO KPYyroB 3nnepa.

DNeMeHTbl JIOTUKKN

OnpepeneHune. YTBepXAeHUA. AKCMOMbI U TeopeMbl. [lokaszaTenbCTBO. [JoKasaTest
npoTmBHOro. Teopema, obpaTHasa faHHOW. MpuMep U KOHTpPRpUMep.

BbiCKa3blBaHUA

NCTUHHOCTb 1 JTIOXKHOCTb BblCKa3biBaHUA. C/I0XKHbIE N MPOCTble BbiCKa3biBaHMA. One
Ha[l BbICKa3blBAHUAMMN C UCMOJIb30BAHNEM JIOTMYECKUX CBA3OK: U, NN, He. YCJIOBHbIE BbIC
HUSa (MMNAnKaunm).

Copep>xaHue Kypca maTeMaTUKKM B 5-6 Kslaccax

HaTypanbHble Yncna v Hynb

HaTypanbHbIn pag Yyncen n ero CBOMCTBA

HaTypasibHOe 4nCNo, MHOXKECTBO HaTypasibHbIX YNCES U ero CBONCTBA, n3obpakeH
pasibHbIX YMCesl TOYKAMMN Ha YNCI0BOW nNpsaMon. icnonb3oBaHMe CBOMCTB HaTypasibHbIX Y
pelwieHnn 3apau.

3anncb U YTeHne HaTypaJibHbIX YNCen

Pasnunyue mexgy umndpon n 4ncnom. NMosmumnoHHas 3annucb HaTypasibHOro Yynucsna, n
HOe 3Ha4YeHune Ludpbl, pa3pagbl N KJacCbl, COOTHOLIEHME MeXay OBYMsS COCegHVMU pa3]
eAVHULAaMW, YHTeHre 1 3anncb HaTypasibHbIX Yucen.

OKpyriieHne HaTypaJibHbIX YNCes

HeobxoammMocTb okpyrneHus. NpaBnno OKpyrieHns HaTypasbHbIX Yucen.

CpaBHeHUVe HaTypaJibHbIX Ynuces, cpaBHeHue c Yyncnom 0

[MoHATVe 0 CpaBHEHUU Yucen, CpaBHEHUe HaTypaJsibHbIX Yucen Apyr C 4pyrom n c
MaTeMaTMyeckas 3annucb CpaBHEHWN, COCobbl CpaBHEHMS Yncen.

dencTBua C HaTypasbHbIMU YNCIAMU

CnoxxeHn@ BblMUTAHNE&OMMOHEHTUIOKEHUMA BblYUTAHUSGBA3IbMEXOAYHNMMU,
Haxo)XXAeHne CyMMbl U Pa3HOCTU, U3MEHEHMEe CYMMbl N Pa3HOCTU MNPU U3IMEHEHUU K
CJIOXKEHUNSA N BblYUTAHUS.

YMHOXeHWne n aeneHne, KOMMOHEeHTbl YMHOXXEHUS N OeNleHUs, CBA3b MexXXay HUMN,
XKEHNe 1 CNoXKeHne B CTONBUK, AeneHmne yroakom, npoBepka pesysbTaTa C MOMOLbIO Np
obpaTHOro gencTeus.

MepeMecTnTesIbHbIN N COMeTaTeNIbHbIN 3aKOHbI CJTOXKEHUSA N YMHOXEHUS, pacnpene
Hbll 3aKOH YMHOXXEHWUSA OTHOCUTENIbHO CNOXeHUsA, 0boCHOBaHWE anropmTMOB BbIMOJI



MEeTNYECKUX LENCTBUMN.

CTeneHb C HaTypasibHbIM NOKa3aTenem

3annucb 4Yucna B BUAE CYMMbl pa3psafHbIX cslaraemblX, MOPSAOOK BbINOJIHEHUSA [
BbIpa>XeHUAX, coaepXallnx CTeNeHb, BbIHNCNEHNE 3HAYEHNI BbipaXXeHUN, CoAep KaLLmX

HYucnosble BbipaXkeHuns

Yncnosoe Bblpa)KeHne 1 ero 3HavyeHue, NopsnoK BbIMOSHEHNA OENCTBUN.

leneHve c oCcTaTKOM

HeneHne c OCTAaTKOM Ha MHOXXECTBE HaTypaJibHbIX 4YuCes, CBONCTBA Oe/IeHUs C
MpakTnyeckne 3agaym Ha gesieHne C OCTaTKOM.

CBouncTBa U NMPU3HAKN OeNMOCTH

CBOWCTBO Ae/IMMOCTN CYyMMbI (Pa3HOCTN) Ha 4Yucno. NpusHakn oesmmocTun Ha 2, 3, |
Mpu3Hakn gennMmocTn Ha 4, 6, 8, 11. [loka3aTeslbCTBO NPU3HAKOB Oe/IMMOCTU. PewweHune |
CKMX 3a4a4 C MPUMEHEHNEM NMPU3HAKOB A&/IMMOCTN.

Pa3no)xeHue 4yncsa Ha NpoCTble MHOXUTENN

MpocTble N coCTaBHbIe YXCa, peweTo IpaTocdeHa.

Pa3noXxeHne HaTypasibHOro 4ucsia Ha MHOXWUTENN, pa3sioKeHWe Ha MpocTble |
KonnyecTBo genutenen 4Yncna, ajifopmTM passioKeHM YMCa Ha NPOCTble MHOXKUTENN, (
TeopeMa apupmMeTuKu.

Anrebpanyeckne Bblpa>keHNs

Ncnonb3oBaHue 6ykB ans 0603HavYeHUsA 4ucen, BblHMCIEHME 3Ha4vYeHus anrebp
Bblpa>keHuns, npuMeHeHune anrebpanyeckmux Bblpa>keHWUNn AN 3anucu CBOWCTB apudv
nencTeun, npeobpasoBaHme anrebpanyecknx Bblpa>KeHuM.

denvtenn n KpaTHble

HdenuTtenb n ero CBONCTBa, oOWmMn genntens AByX 1 bonee yncen, HanbonbLwnm 0b
nTeNb, B3aMMHO MNpPOCTble 4Yucna, HaxoxaeHwe Haubonbwero obwero genutensa. K
CBOWCTBa, obulee KpaTHoe ABYX N 6onee 4yucen, HaunmeHbLlee oblee KpaTHOe, CNoCobbI
HNA HauMeHbLuero obuiero KpaTHoro.

Apobwu

O6blKHOBEHHbLIE Apobun

Honsa, 4acTb, ApobHoe 4yncno, opobb. JpobHoe Yncno Kak pesynbTaT geneHuns. lMNpe
N HenpaBuJbHble apobu, cMewaHHasa apobb (CMewaHHOe Yncno).

3anncb HaTypasbHOro 4ucna B Buae Opobu C 3adaHHbLIM 3HaMeHaTenem, npet
cMelwaHHon gpobun B HenpaBuabHYO Apobb 1 HaobopoT.

MpuBeneHne gpoben K obwemy 3HameHaTento. CpaBHeHMe 06bIKHOBEHHbIX Apoben

Cno)xeHune u Bbl4nTaHMe 0O6bIKHOBEHHbIX Apoben. YMHOXeHne u geneHme obbIKHOB:
npoben.

ApumeTnyeckmne oencTemsa Co CMeLllaHHbIMKU gpobamu.

ApugpmMeTnyeckmne encTeus ¢ 4pobHbIMU YUCaMU.,

Cnocobbl paunoHanusaumm BbIHNCAEHNI N UX NPUMEHEHME NPU BbINOJIHEHUN OENCT

HecaTnyHole gpobun

Lenasa n apobHas vageaaTu4Ho@pobu. MNpeobpasoBaHme [eCATUYHLIX Apoben ¢
0bOblKHOBEHHbIe. CpaBHEHME AecCATUYHbIX apoben. Cno)xeHme n BblYUTAHUE AOECATUYE
OKpyrieHune fecaTu4HbIX apoben. YMHOXXeHne n geneHne fecatuyHblix apoben. Mpeobp
0bbIKHOBEHHbIX Apoben B gecAaTn4Hble opobun. KoHe4vyHble n 6eCKOHeYHble AeCATUYHbIE A

OTHoOLWeHne aByX Yucen

MacwTab Ha nnaHe n KapTe. NMponopunn. CBONCTBa NPONOPLNA, MPUMEHEHNE NPOT
N OTHOLUEHWU NPU peLlleHnn 3aaau.

CpenHee apngpmMmeTmnyeckoe ymcern

CpenHee apugmeTnydeckoe OByx 4ucen. N3obpaxkeHne cpenHero apugmeTumye
4yucesn Ha YMCNOBOMN NPAMON. PeleHne NpakTUYeCcKnx 3agady C NpuMeHeHnem cpegHero a
4yeckoro. CpegHee apnMeTmnyecKkoe HECKONbKNX Yucen.

[MpoueHThI

MoHATHe npoueHTa. BblincneHmne NpoLeHTOB OT YUCA N YUCa MO N3BECTHOMY MpC



Bblpa>KeHne OTHOLIeHNA B NpoLeHTax. PelleHre HeC/I0XKHbIX NPaKTUYeCKNX 3agad Cc Npo

OuarpamMmmsl

Ctonb4aTble n Kpyroeble anarpamMmmbl. N3BneveHne nHpopmaunm ns gnarpamm. M3
HVe AMarpamMm Nno YNCNOBLIM AAHHbLIM.

PauwnoHanbHblEe Yncna

MonoxuntenbHblie N oTpULaTesibHbIe YUca

N300pakeHne 4mcen Ha 4umcnoBon (KoopaAuHaTHOW) npsMon. CpaBHeHMe 4ucers
yucna, reoMmeTpuyeckaa nHTepnpeTaumsa Moayns ymcna. Jencrtema C noaoXnUTeIbHbIMU |
TesIbHbIMU YncnaMmun. MHOXXeCTBO LesblX Ynucen.

MoHaTWe o paunmoHanbHOM 4Yucne. lNepBr4HOE NpeacTaB/IeHNEe 0 MHOXKEeCTBe paLumnc
4yucen. JencTeus ¢ paumoHaIbHbIMU YNCIaMU.

PeweHmne TeKCTOBbLIX 3a4a4

EOVMHNUbLI U3MepeHuin: oanHel, naowann, obbema, MaccCbl, BpEMEHN, CKOPOCTU. 3aBl
CTU MeXAy eaVHULAMN U3MEePEeHUS Ka)KLOW BeJINYUHLI. 3aBUCUMMOCTU MeXAYy Benunt
pPOCTb, BpeMS, pacCToAHME; NPOU3BOANTENLHOCTL, BpeMs, paboTa; ueHa, KoaM4ecTBo, CT

3aja4vun Ha Bce apudmeTndeckne oencTeuns

PeweHne TeKCTOBbIX 3adad apudmeTmyeckmm crnocobom. Ncnonb3loBaHue Tabn
yepTexen, opyrux cpencTs npeacTaBieHNsa AaHHbIX NPpU peLlleHnn 3agadun.

3afayn Ha ABuxKeHue, paboTy 1 NOKYMNKu

PeweHne HeCNOXHbIX 3a4a4 Ha OBM)XKEHNE B MPOTUBOMOJIOXKHbLIX HanpaB/ieHUsAX, B
HanpaBJIeHNN, OBUXKEHME MO peKe Mo Te4YeHU0 1 NPOTUB TeyeHus. PelleHne 3aa4a4 Ha CC
paboTy. NMpnMmeHeHue gpoben Npu pelieHnUn 3anau.

3afayn Ha 4acTu, 40NN, MPOLEHTbI

PeweHne 3ama4 Ha HaxoXgeHue 4YacTu 4Yuciaa M Ymcna no ero 4Yactu. PelleH
npoueHTbl U 4onun. NpnMmeHeHne Nponopuuin Npu peleHnn 3aaan.

Jlornyeckne 3aga4u

PewleHne HeCNOXHbIX Iorn4ecknx 3apad. PeweHne normyeckmnx 3agay ¢ noMoLLbo
Tabnuuy,.

OCHOBHble MeTOAbl peLleHns TEKCTOBbIX 3a4a4: apupmeTmnyieckmnin, nepebop sapua

HarnagHaa reomeTpuns

durypbl B OKpyXawuwem mupe. HarnagoHole npenctasieHUa o purypax Ha M
npaMasa, OTpe30K, Ny4, YroJj, JioMaHas, MHOMOYyroJibHUK, OKPY>XXHOCTb, Kpyr. YeTbipe
NPAMOYroJibHUK, KBagpaT. TpeyrosibHUK, BUAbl TPeyrojibHUKOB. [1paBu/ibHble MHOIO0Y
N306parkeHne 0OCHOBHbIX reoMeTpunYeckux puryp. BzanmHoe pacnono)XeHmne oByX NpsAME
OKPY>XXHOCTEW, NPAMON N OKPYXHOCTU. [NMHa oTpe3Ka, JioMaHoW. EamHuubl nimepe
MNocTpoeHne oTpe3ka 3afaHHON ANuHbL. Bnabl yrnos. MpagycHaa mepa yrna. UsmepeHue
€Hune yrnoB C MOMOLLbIO TpaHCnopTupa.

NepumeTp MHOroyroJsibHuUKa. NoHATMe naowann Urypbl; eAUHNLbI U3MEepeHUs M
Mnowanb NpsaMoyrosibHUKa, kBagpaTa. MpnbnmxxeHHoe nsMmepeHue niaowanmn puryp Ha |
bymare. PaBHOBeNMkKue purypsol.

HarnagHble npefcTtaBneHnsa 0 NPOCTPAHCTBEHHbIX urypax: Ky6, napannenenunnel
nupaMmuga, wap, cpepa, KoOHycC, umnmHap. N3obpaxeHne NpoCcTpaHCTBEHHbIX PuUryp. Mpv
YyeHnn. MHororpaHHuKW. lNpaBuibHble MHOrOrpaHHMKW. lpuMepbl pa3BepTOK MHOIOr|
UnanHapa v KoHyca.

NMoHsaTne obbema; eanHnubl obbema. O6beM NpAMOYronbHOro Napasanenenvnena,

[MoHaTue o paBeHcCTBe puryp. LleHTpanbHasa, oceBas U 3epkajibHasa cummMmeTpun. M3
HVUEe CUMMETPUYHbIX pUryp.

PelweHne npakTu4ecknx 3agay C nNpMMeHeHneM rnpocTenLlnx CBONCTB puryp.

NcTopuma maTeMaTuKn

MosiBneHne undp, 6yks, mepornndoB B MNpoLecce cyeTa WM pacnpeneneHnsa ny
OpesHeM bnnxHeM BocToke. CBA3b C HeoNnMTUYECKON peBOIIOLMNEN.

PoxxpeHune wectnoecaTepnyHom cMcTeMbl cHucneHus. NosasneHne AecaTuYHom 3arn
cen.



PoxxaeHne n passutume apumMeTmnkn HatypaibHbix Yncen. HOK, HOL, npocTble 4unc
weTo dpaTocdeHa.
[MoaBneHne Hyna n oTpuuaTesibHbIX YACeN B MaTeMaTuke gpesHocTu. Ponb [nodal

EBE &

HOpobu B BaBnnoHe, Ernnte, Pume. OTKpbITUE AeCATUYHbIX Apoben. CTapuHHbIE CU
Mep. JecaTundHble opobu n meTpuyeckasa cuctema Mmep. JI. MarHULKnm.
MNnaHupyemble pe3yibTaTbl OCBOEHUS npeamMeTa
«MaTemaTuka: anrebpa, reomeTpusa»

1) oBnageHne CUMBOJIbHbLIM A3bIKOM anrebpbl, NpMeMaMu BbINMOJIHEHNA TOXKAECTBEH!
obpa3oBaHNI BblpaXkeHUn, peeHns ypaBHEeHUN, CUCTEM YPaBHEHUN, HEPABEHCTB N CUCT
BEHCTB; YMEHMSA MOAENIMPOBaTb peasibHble CUTYaL MU Ha A3blke anrebpbl, nccnenosaTb N
Hble MOZlesIn C UCMNOoJIb30BaHMeEM arnnapaTta anrebpbl, MHTEPNPeTUpPoBaTb NOJIYYEHHbIN PE

- BbIMNOJIHEHNE HECNIOXKHbIX Npeobpa3oBaHN 419 BbIYUCIEHUSA 3HaYeHUI
JIOBbIX BbIpa)XeHUn, coaep>kallinx cTeneHn ¢ HaTypasibHbIM MokKa3aTesiem, cTe
uesblM oTpuLaTesibHbIM MoKasaTesieMm;

- BbINOJIHEHNE HECJIOXKHbIX Npeobpa3oBaHUi LesnblX, 4poOHO paunoHabl
BbIPa>XEHNI N BbIPaXXEHNN C KBaAPaTHLIMU KOPHAMW; pacKpbiBaTb CKOOKMK, Npl
nonobHble cnaraemble, UCMOJIb30BaTb POPMYJIbl COKPALLEHHOTO YMHOXEHUS;

- pelweHne NNHEeNHbIX U KBaZpaTHbIX YPaBHEHUA N HEPABEHCTB, YpaBHer
HepaBEeHCTB CBOAALMNXCHA K JIMHENHBIM UM KBafpaTHbIM, CUCTEM YPaBHEHUN 1
BEHCTB, n3obparkeHne pelueHnin HepaBeHCTB U UX CUCTEM Ha YUC/IOBON NPSAMO

- OBJlafjeHne cMcTemMon PyHKLNOHAJNIbHbIX MOHATUNA, Pa3BUTNE YMEHUS UC
30BaTb PYHKLMNOHaNbHO-rpamyeckmne npeacrtaBieHnsa oas peeHns pasanyt
TemMaTn4eckux 3ajad, ass onnucaHns N aHaaunsa peasibHblX 3aBUCUMOCTEN:

- onpegesieHve NoJyIoXKeHUs TOYKN No ee KoopanHaTaMm, KoopAUHaTbl TOv
ee NOJIOXKEHMIO Ha NJIOCKOCTY;

- HaxoXpaeHwue no rpaduky 3HadeHun pyHkumnm, obnactum onpeneneHus,
XKeCTBa 3Ha4YeHUn, Hynen PyHKUNUN, MPOMEXYTKOB 3HAaKOMOCTOSAHCTBA, NpoMe
BO3pacTaHusa 1 ybbiBaHMSA, HanbonbwWero n HauMeHbLEero 3Ha4YeHNa PYHKLUNN;

- NOCTpOEeHUne rpauka JMHENHON N KBapPaTUYHON PYHKL NI,

- onepupoBaHne Ha 6a30BOM ypPOBHE MOHATUSAMU: MOCNeL0BaTE/IbHOCTb,
MeTM4yecKas nporpeccus, reomeTpmyeckas Nporpeccus;

- 1CNnoJsib30BaHMe CBONCTB JIMHENHON N KBaAPaTUYHOW (PYHKLWNNA N NX FPE
KOB MpW peleHnmn 3ajad n3 gpyrnx y4ebHoix npeameTos;

2) oBJlajeHne reoMeTpnYeCcKUM S3bIKOM; pa3BUTUE YMEHUS NCMOJIb30BaTb €ro Asis C
npeomMeToB OKpyXKatoLlero Mupa; pa3BuTme NpoCTPaHCTBEHHbIX NMpeacTasieHnin, n3obpa
YMEHWUN, HAaBbIKOB reOMeTPUYEeCKNX NOCTPOEHUNA:

- onepupoBaHue NMoHATUAMU: purypa, To4Ka, oTpe3oK, nNpsmas, ay4, oM
Yrosl, MHOrOyroJIbHUK, TPEYrofbHUK N YeTbIPEXYOJIbHUK, NPSAMOYIrOJIbHUK U K
OKPY>XHOCTb 1 KPYr, NPAMOYro/bHbIA Napannenenuneq, Ky, wap; nsobpaxet
YaeMbIX PUryp OT PYKN U C MOMOLLbIO JINHENKN N LUPKYS;

- BbIMOJIHEHNE U3MEPEHUS OJINH, PACCTOSAHNI, BEJINYMH YI10B C MOMOLLb!
CTPYMEHTOB ANS U3MEPEHUN OJINH U YT J10B;

3) hopMuMpoOBaHME CUCTEMaTUYECKUX 3HAHNI O NJIOCKMUX PUrypax n nx cBONCTBax, n
JIEHNI 0 NPOCTENLWNX MPOCTPAaHCTBEHHbIX TeNax; pa3BuTne yMeHUn MoaeIMpoBaHUSA pee
Tyauuin Ha A3blke reoMeTpumn, NCcienoBaHNsa NOCTPOEHHOMN MOAENIN C NCMOJIb30BaHNEM I
YeCKUX NOHATUI N TeopeM, annapaTa aarebpbl, peleHns reoMeTpnyYeckux U NpakTuyec

-onepupoBaHue Ha 6a30BOM ypPOBHE MOHATUAMU: PABEHCTBO (huUryp, napananenbHoCT
NeHANKYAPHOCTb NPAMbBIX, YI /bl MEXAY NPSAMbIMU, NeprneHaAnKYNap, HakJI0HHas, NPoeKI

-npoBefeHne AoKa3aTesIbCTB B reoMeTpuu;

-onepupoBaHue Ha 6a3oBOM YyPOBHE MOHATUAMU: BEKTOP, CYMMa BEKTOPOB, NMPOU3BE
BEKTOpa Ha 4YNC0, KOOPAUHATbLI Ha NJIOCKOCTWU;

yemy



- pelweHne 3a4a4 Ha HaxoXAeHne reoMeTpnYecKnX BesiIndnH (OJIMHa u paccTosiHue,
yrna, naowagb) no obpasuam nam anaropuTmam;

4) oBnageHune npocTenwmnMmmn cnocobamm npeacTtaBaeHms U aHaan3a CTaTUCTUYECKM
HbIX; (bOpMUpPOBaHME NpeacTaB/IeHUN O CTAaTUCTUYECKNX 3aKOHOMEPHOCTAX B peasibHOM |
pa3INYHbIX cnocobax nx n3y4yeHums, o NPOCTENLLNX BEPOATHOCTHbLIX MOAENSAX; Pa3BUTUE )
n3BsiekaTb MHGpOPMaLMIO, NpeacTaBseHHyo B Tabanuax, Ha guarpaMmmax, rpadukax, onl
aHaNM3MPOBATb MAaCCUBbI YNCNOBbIX AaHHbIX C MOMOLLbIO NOAXOOAWMNX CTATUCTUYECKUX X
PUCTUK, NCNONb30BaTb MOHUMaHME BEPOATHOCTHbLIX CBONCTB OKPYXaKLWNX ABJIEHNI NpKn
peleHnn:

- popMUpoBaHME NpencTaBAeHNs 0 CTAaTUCTUYECKUX XapaKTepPUCTUKax, BEPOATHOCT
4YanHOro cobbITUS;

- peleHne NpocTennx KOMOMHaATOPHbIX 3a4ay;

-onpegesieHne OCHOBHbIX CTaTUCTUYECKMX XapaKTEPUCTUK YNCIOBbIX HabopoB;

- OLleHUBaHWNE U BbIYNCNEHNE BEPOATHOCTU CODbITUSA B NPOCTENLLNX CAyYasX;

- Hann4ue npeacTasBsieHUs 0 POV NMPakKTUYeCcKn 4OCTOBEPHbIX U MaslOBEPOATHbLIX CO
pOan 3aKOHa BONbLUMX YMCEeN B MAaCCOBbIX SIBNEHUAX;

- YMeHMe CpaBHMBATb OCHOBHbIE CTAaTUCTUYECKNE XapaKTEePUCTUKU, NOJTYYEHHbIE B T
peLleHnsa NpUKNagHoON 3a4adm, N3y4eHns peasibHOro siBNeHus;

- pa3BuUTNE YMEHUN NPUMEHSATb U3YYEeHHble NOHATUSA, pe3ysbTaTbl, MeToAbl AN peLu
[ay NMPaKTUYeCKOro XxapakTepa 1 3a4a4 U3 CMEeXHbIX AUCUUMANH C UCNOJIb30BaHMEM MNPV
OMMOCTW CNPaBOYHbIX MaTepnanos, KOMNbOTEPA, MOJIb30BaTbLCA OLLEHKON U NPUKNOKOWN |
TUYECKNX pacyeTax:

- pacrno3HaBaHMe BEPHbIX N HEBEPHbIX BbICKa3bIBaHUN;

- OLleHUBaHMe pe3ybTaTOB BbIYUCIEHUN NPU PELUEHUN NMPaAaKTUYeCKNUX 3a4av;

- BbINOJIHEHME CPaBHEHUSA YMUCes B peasibHbIX CUTYauunax;

- ICMOJIb30BaHME YUCI0BbIX BbIPa>XeHUI Mpn peLlleHnn NpakTUYeCcKnx 3anad n 3ana
rmx y4ebHbIX NnpegmeToB;

- peleHne npakTu4yecknx 3agay c npuMeHeHneM rnpocTenLnx CBOUCTB pUryp;

- BbINOJIHEHME NPOCTENLIMNX NOCTPOEHUN U U3MEPEHUN HA MECTHOCTN, HEOBXOAMMbIX
aJIbHOW XXN3HW;

5) cbopMmmpoBaHMe NHHOPMALMOHHON N aNIrOPUTMUNYECKON KYJIbTYpbl; (POPMUPOBAHN
CTaB/IEHNSA O KOMMbIOTEPE KaK YHMUBEPCAsIbHOM YCTPONCTBe 06paboTkm nHpopmaunm; pa
OCHOBHbIX HaBbIKOB U YMEHWUIN NCMOJIb30BaHNS KOMMbIOTEPHbLIX YCTPONCTB;

6) hopMmpoBaHue npeacTtaBaeHnsa 06 OCHOBHbIX N3yYaeMblX MOHATUAX: MHhopMaLW
puUTM, MOLEeJb - U UX CBOMUCTBAX;

7) pa3BnTUE aNrOPUTMUYECKOrO MblLLIEHNS, HeEOBX0aMMOro Ana NnpodecCnoHanbHO
TEeNbHOCTM B COBPEMEHHOM 0bLLecTBe; pa3BUTNE YMEHUA COCTaBUTb U 3anmncaTb aJiropnT
KOHKPETHOIr0 UCNOJIHUTENS; (hOpPMUPOBaHME 3HAHMN 06 aNropUTMUYECKNX KOHCTPYKLNS)
CKUX 3HaYeHUsaX 1 onepaumsax; 3HaKOMCTBO C OAHUM U3 A3bIKOB NPOrpamMMmUpoBaHUSA U OC
ANITOPUTMUYECKUMUN CTPYKTYPaMU - IMHENHOW, YCJIOBHOW U LUUKJTINYECKOW;

10) ansa cnenbix 1 cnaboBnpsawmx obyyawLmxcs:

- BJlJajeHune npaBusaMmu 3anncu MaTtemMaTuyecknx opmyn n crneumanbHbIX 3HAKOB Pt
TOoYe4yHOoM cucTteMbl 0603HaveHnn J1. bpanns,

- BlafileHne TaKTUJbHO-0Cs3aTesNIbHbIM crnocobom obcnenoBaHna N BOCMIPUATUS peslb
n3o00bpa>keHnin NpegMeToB, KOHTYPHbIX N300pa>keHnn reoMmeTpnyecknx puryp n T.m.;

-YMeHue YnTtaTb pesibedHble rpaukn 3eMeHTapHbIX PYHKLNA Ha KOOPAUHATHOWN |
CTW, MPUMEHATb CrneumasabHble NpucnocobnenHna gns penbedHoOro Yep4yeHus;

11) pnqa obyyvaoWMXCs C HapYyLWEeHUAMY OMNOPHO-ABUraTEeNbHOro annapaTa:

- BJlJajeHne cneunanbHbIMM KOMMNbIOTEPHBIMU CpeacTBaMm NpeacTaBeHNsa U aHaJIN:
N yMeHue UCcnosib30BaTb NMepcoHaibHble cpencTBa A0CTyna C y4eToM ABUraTeNbHbIX, pe
TeJIbHbIX N CEHCOPHbIX HApPYLLUEeHUN;

BbINyCKHUK Hay4uTcsa B 7-9 Knaccax (418 ncnosib3oBaHUSA B NOBCEAHEBHOW XU3HU U
obecnevyeHnss BO3SMOXXHOCTM YCMeLwwHOro NnpoaokeHns obpasosaHna Ha 6a30BOM YpPOBHE



DNeMeHTbl TeOPUN MHOXECTB U MaTeMaTU4eCKomn JIOrNKN
OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMU: MHOXXECTBO, 3JIEMEHT MHOXXeCTBa, NOAMH
NPUHaANEXXHOCTb;

-3ajaBaTb MHOXXeCTBa NnepevyncieHnem nx 3J1eMeHTOoB;

- HaxoguTb nepecevyeHne, obbegnHeHne, NOAMHOXXECTBO B MPOCTENLLNX CUTYaLN:

- onepupoBaTb Ha 6a30BOM ypoOBHe NOHATUSAMMU: onpeaesieHne, akCuoma, TeopeMa
TeNbCTBO;

- NPUBOAUTL NPUMEPLI N KOHTPNPUMEpPLI 414 NOATBEPXKAEHNA CBOUX BbICKAa3blBaH

B noBcegHEBHOM XXU3HW U NMPU U3YHEHUN OPYTrnX NpegMeToB:

- ICNONIb30BaTb rpadpuyeckoe npeacTassieHne MHOXKECTB AJ1 ONUCaHNSA peasibHbIX I
N 9BNEHUI, NPU peLleHnn 3aga4y Apyrux y4ebHoix npegmeTos.

Yucna
OnepupoBaTb Ha 6a30BOM ypOBHE MOHATUAMU: HaTypaJZibHOE YMNCI0, Lenoe 4Ynucno, obbikk
npobb, pecaTmyHaa [pobb, cMmewaHHas Apobb, paumoHasibHOE 4UC0, apudmMmeTmnyec
Hbll KOPEHb;

- ICNOJ/Ib30BaTb CBOMCTBA YMUCesN U rnpasBuia 4ENCTBUNA NPU BbIMOJIHEHNU BblHNCIEHNL

-NCMNO0JIb30BaTb NPU3HaKW AeNIMMOCTU Ha 2, 5, 3, 9, 10 npn BbINOSIHEHNN BblYUCIEHN
LLIEHNN HECNIOXHbIX 3a4ay;

- BbIMNOJIHATb OKpPYyrJieHne paunoHasbHbIX YNCes1 B COOTBETCTBUN C NpaBuiamMu;

-OUeHMBaTb 3Ha4YeHne KBaapaTHOro KOPHA N3 MOJIOXKUTENIbHOIO Lenoro Yncna;

- pacno3HaBaTb pauuoHalibHble N MppaLOHasibHble YNCna;

- CpaBHMBaATbL 4YuMCha.

B noBcegHEBHOM XXU3HW U MPU U3YHEHUN OPYTrnxX NnpegMmeToB:

-OLeHnBaTb pe3ynbTaTbl BbIMUCIIEHUA NPU PEeLUEeHUN NMPaKTUYeCKnX 3aaav;

- BbIMNOJIHATb CPaBHEHME Yncesn B peasibHbiX CUTYyaunsx;

- COCTaBNATb YNCJIOBbIE BbIPAXXEHNA NPU peLleHnn NpakTU4Yeckmnx 3ajay v 3agad ns
y4ebHbIX NpeaMeTOoB.

ToxxaecTBeHHble npeobpa3oBaHus

BbINONHATE HEC/I0XKHble Npeobpa3oBaHUA A1 BbIYUCTIEHNSA 3HAYEHNI YUCIIOBbIX Bblf
cofepKallmx cTerneHn C HaTypaJsibHbIM NMoKa3aTesieM, CTerneHu C UesibiM oTpuuaTesbHbIN
rnokKasaTenem;

- BbIMOJIHATb HECNIOXKHbIe Npeobpa3oBaHNA LefblX Bblpa)XeHUN: pacKkpbiBaTb CKOOKN
AVTb NofobHble cnaraemMeble;

- CNONb30BaTb POPMYJIbl COKPALLEHHOrO YMHOXXEHUA (KBagpaT CyMMbl, KBagpaT pe
pa3HOCTb KBaApaToB) A1 YNPOLWEHNSA BbIHUCIEHUN 3HAYEHUI BblpaXkeHUN;

- BbIMOJIHATb HECJ/I0XKHble npeobpa3oBaHnA OPOOHO-NMHENHbBIX BblPa>XE€HUA WU Bblj
KBagpaTHbIMU KOPHAMMU.

B noBcegHEBHOM XXU3HW U MPU U3YHEeHUN OPYTrnxX NpegMmeToB:

- NOHMMaTb CMbICJ/1 3aMNUCKN YUCJia B CTaHOAapTHOM BUAE;

-onepupoBaTb Ha 6a30BOM ypoOBHE MOHATUEM «CTaHAAPTHAA 3anucb YUCna».

YpaBHeHNA N HepaBeHCTBa

-OnepupoBaTb Ha 0a30BOM YypOBHE MOHATUAMMU: PaBEHCTBO, YMCJIOBOE PaBEHCTE
HNe, KOPeHb YpaBHEHUS, peLleHne ypaBHeHus, YNC/I0BOEe HeEpPaBEeHCTBO, HEPABEHCTBO, PE
paBeHCTBa;

-NpoBepPATb CNpPaBenJIMBOCTb YNCNOBbIX PABEHCTB N HEPABEHCTB;

- pewaTb JIMHENHble HeEPaBEeHCTBA N HECJI0OXKHble HEPaBEeHCTBA, CBOASALLMECS K JINHEL

- pewaTb CUCTEMbl HECJIOXKHbIX JIMHENHbLIX YPaBHEHUN, HEPABEHCTB;

-NPOBEPATh, ABJAETCA M AAHHOE YMCII0 peLleHneM ypaBHeHUs (HepaBeHCTBa);

- pewaTb KBagpaTHble YpaBHEHNS MO PpOpMYyJie KOPHEN KBaApaTHOro ypaBHeHus;

-n306pa)kaTb pelleHns HeEPaABEHCTB N NX CUCTEM Ha YMCI0OBOM NPSMOMN.

B noBcegHeBHOM XXU3HW U MPU U3YHEHUN OPYTUX NpegMeToB:

- COCTaBNATb N pellaTh JINHEeNHble YPaBHEHUSA NPpU peleHnn 3a4a4, BO3SHUKAOLWMNX B
y4ebHbIX NpeagmMeTax.



OYyHKUUN

-HaxoauTb 3HavYeHne yHKLMKM MO 3a4aHHOMY 3HAYEHUIO apryMeHTa;

- HaXo0AUTb 3Ha4YeHue aprymMmeHTa no 3ajaHHOMY 3Ha4YeHUI0 PYHKLMUUN B HECJTOXKHbIX
AX;

-onpenensTb MoJIoXKEeHNEe TOYKN No ee KoopanHaTaM, KoopAnHaTbl TOYKM MO ee NOoJ
Ha KOOPAWHATHOW NJIOCKOCTMU;

- N0 rpauky HaxoanTb 0bnacTb onpenesieHns, MHOXXeCTBO 3Ha4YeHUN, Hy N PYHKL|
MEXXYTKWN 3HAKOMOCTOAHCTBA, MPOMEXXYTKUN BO3pacTaHmna n yboiBaHnsa, Hanbosnbliee n Ha
3Ha4YeHnsa PyHKUNK;

- CTPOUTb rpauK JIMHENHON PYHKLNN;

-NPOBEPATh, ABJAETCA NN AaHHbIA rpadmK rpapnukomM 3afaHHON PYHKLUN (JINHENHC
paTu4Hon, obpaTHOM NPONOPLNOHANLHOCTN);

-onpenensaTb NpUbAMXKEHHbIe 3HAYEHUS KOOPANHAT TOYKN NepeceveHns rpamkos

-onepupoBaTb Ha 6a30BOM ypOBHE NMOHATUAMMU: NOCAE[0BATENbHOCTb, apupmMmeTmnye
rpeccms, reomeTpuyeckas nporpeccus;

- pewaTb 3aja4yn Ha NpPorpeccunmn, B KOTOPbIX OTBET MOXKET BbITb Mosy4eH Henocpen
nogcyeTom 6e3 npumeHeHns opmyn.

B noBceaHEBHOM XXU3HW U MPU U3YHEeHUN OPYTrnxX NpegmeToB:

- NCNOJNIb30BaTaPUKKPEaIbHbIXIPOLECCOB 3aBUCUMOCTEMIA onpeaesieHuwsK
CBOWCTB (HanbonbLine N HauMeHbLUWe 3HaYeHUS, MPOMEXXYTKM BO3pacTaHns 1 ybbiBaHUs
MOJIOXKUTESIbHbIX U OTpULATENIbHbIX 3HAYEHUN U T.M.);

- ICMNOJIb30BaTb CBOMCTBA JIMHENHON PYHKLNU U ee rpaddmK Npu pelleHnn 3agay ns
y4ebHbIX NpeamMeToB.

CTaTUCTUKa N Teopus BEPOATHOCTEN

-IMeTb NpeacTaBieHne 0 CTaTUCTUYECKUX XapaKTepUCTUKAX, BEPOATHOCTU Clyyan
ObiTNA, KOMOMHATOPHbLIX 3aga4vax;

- pewaTb npocTenwme KoMbMHaTopHbIE 3a4a4n MeTO40M MPSMOro N OpraHN30BaHH(
6opa;

-nNpeacTaBnATb AaHHble B Buae tabnny, anarpamm, rpacunkos;

-4nTaTb MHOPMaLMIO, MPeaCcTaB/IEHHYIO B BUAe Tabauubl, AnarpamMmmsl, rpauka;

-onpenensiTb OCHOBHbIE CTAaTUCTUYECKME XapaKTEPUCTUKM YNCNOBbIX HABOPOB;

- OLEHMBAaTb BEPOATHOCTb COOLITNA B MPOCTENLLNX CAyYasX;

-MeTb NpefcTaB/ieHMe 0 POJIN 3aKOHa BOJIbLUMX YMCeN B MAaCCOBbIX ABJIEHUSAX.

B noBcegHEBHOM XKXU3HW U MPU U3YHEeHUN OPYTrnxX NpegmMmeToB:

- OLLeHNBaTb KOJINYECTBO BO3MOXKHbIX BapnaHTOB MeToA0M nepebopa;

- UMeTb NpeacTaB/eHMe 0 POJIN NPAaKTUYECKN OOCTOBEPHbLIX N MasloBEPOATHbLIX CObb

-CpaBHMBaTb OCHOBHble CTAaTUCTUYECKME XapPaKTEPUCTUKWN, MOJIyYEHHbIE B MPOLL
HUA NPUKIAAHOW 3a4a41, U3YHEHUS peasibHOro SIBNEeHUS;

- OLeHNBaTb BEPOSATHOCTb peasibHbIX COBbITUN N ABNEHUN B HECNTOXKHbIX CUTYaLUsAX.

TeKkcToBble 3a4a4u

-PewaTb HEC/IOXKHbIE CHOXKETHbIE 3a4a4M pa3HbIX TUMOB Ha BCe apuMeTndeckme ae

- CTPOUTb MOAENb YCN0BMA 3a4a4m (B Buae Tabanuybl, CXembl, pUCYyHKA NN YPaBHEH
TOPOW AaHbl 3Ha4YEeHUA OBYX U3 TpeX B3aUMOCBSA3aHHbIX BEJINYMH, C Lefblo NoNCKa peLuel
4yu;

-0CyLLecTBNATb cnocob nomcka peweHns 3afayn, B KOTOPOM pacCy>XOeHue CTf
ycnoBusa K TpeboBaHnto nnam ot TpeboBaHMSA K yCI0BUIO;

- COCTaBAATb NJ1aH pelleHns 3agaun;

- BblesIATb 3Tanbl peLeHus 3a8a4u;

-VNHTEePNpPeTnpoBaTb BbIYUCNTENbHbIE pe3yfbTaTbl B 3ajaye, uccnenosaTb MNon
LWeHne 3ajayu;

- 3HaTb pa3nmyme cKkopocTen obbekTa B CTOAYEN BOAE, MPOTUB TE€YEHUS U MO TeYeHl

- pewaTb 3aja4Yn Ha HaxoXAeHue 4acTu Ynucna 1 4ncsaa no ero 4acTu;



- pelwaTb 3a4a4mM pasHbIX TUMOB (Ha paboTy, Ha NOKYMKW, Ha OBUXXEHNE), CBA3bIBAIOL
BeJINYMHBI, BblOENIATb 3TN BEJINYMNHBI N OTHOLLEHNS MeXAY HUMU;
-Haxo4UTb NPOLEHT OT 4YMCa, YACSI0 MO NPOLEHTY OT HEro, HaxoAuTb NPOLEHTHOe
HWe NIV NPOLEHTHOE MOBbILWEeHNEe BeJINYNHbI;
- pelaTb HECNOXHbIE JIorn4yeckmne 3agadm MeToaoM paccy>X4eHUN.
B noBceaHEBHOW XXWU3HU U NPU U3YyYEHUU OPYrux NnpegmMmeToB:
-BblABUraTb FMMNOTE3bl O BO3MOXHbIX MNpefesibHblX 3HAa4YeHUSAX WUCKOMbIX B 3ada
(oenaTb NPUKNAOKY).
eomeTpuyeckme purypsl
-OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMU FreOMEeTPUYECKUX pUryp;
-N3BJsIeKaTb MHPOPMALMIO O FreoMeTpuYeckux urypax, npeacTtaB/eHHYIO Ha YepTe;
HOM BuUpAe;
-NPUMEHATb OJ19 peleHna 3aa4d reoMmeTpmyeckme akTbl, €CaM YCN0BUA X NPUME|
NaHbl B ABHON (hopMe;
- pewaTb 3a4a4Yn Ha HaxOXAEeHNE FreoOMeTPUYEeCKNX Beny4mH no obpasuam nam anro
B noBceaHEBHOW XXWU3HU U NPU U3YyHEHUU OPYrux NnpegmMmeToB:
-NCMNOJIb30BaTb CBOMCTBA reoMeTpnYeCcKuX quUryp A1 peeHns TUNnoBbliX 3agad, Bo
W1X B CUTyaumax noBCeLHEBHOW XN3HW, 3a4a4 NPAKTUYECKOro cogep>xaHus.
OTHOWweEeHNns
-OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMU: PABEHCTBO PUryp, paBHble Urypsbi,
CTBO TPeYyroJIbHMKOB, NapasifesibHOCTb NPAMbIX, NEePNeHANKYNAPHOCTb MPSAMbIX, YT bl Mé
MbIMUW, NepneHAVNKYNAP, HaKJIOHHaA, NMPOoeKLns.
B noBceaHEBHOW XXWU3HU U NPU U3YHEHUN OPYrUX NpegmMeToB:
-NCMNO0JIb30BaTb OTHOWEHUSA O pelleHUs NpoCcTenmnx 3afayvy, BO3HUKAOLWMX B
MKU3HW.
N3mepeHns v BblYncneHns
- BbINONHATL U3MepeHne oJnNH, pacCTOAHUN, BEJINYUH Yr0B, C MOMOLLLbIO NHCTPYMEE
N3MepeHnin OJINH N YroB.;
-NpPUMEeHATb (hopMy bl NepuMeTpa, naowaan n obbema, naowanm NOBEPXHOCTU OT/
MHOIMOrpPaHHNKOB NPU BbIYUCIEHNSAX, KOr4a BCe AaHHble MMEKTCS B YCJI0BUNY;
-NpuMeHaTb TeopeMmy MNundaropa, 6a3oBble TPUrOHOMETPUYECKNE COOTHOLLUEHUSA OJ15
JIeHNsa OJINH, PaCCTOSHUI, nowanen B NpocTenwmnx cny4asx.
B noBcegHEBHOW XXWU3HU U NPU U3YyYEHUU OPYruxX NnpegmMmeToB:
- BbIYUCNATb PACCTOAHUA HA MECTHOCTUN B CTaHOAPTHbIX CUTyauusax, njaowann B npo
caly4asx, NPUMeHATb POPMYJibl B MPOCTENLLUMNX CUTYaUUAX B NOBCEAHEBHOW XXU3HW.
[([eomMeTpuyeckne NocTpoeHnsd
N306pa)kaTb TUNOBLIE MJIOCKNE PUrypbl U PUrYypbl B NPOCTPAHCTBE OT PYKN N C NOM
WHCTPYMEHTOB.
B noBcegHEBHOW XXWU3HU U NPU U3YyYEHUU OPYrux NnpegmMmeToB:
- BbINOJIHATb NPOCTEeNLmMNe NOCTPOEHNS Ha MECTHOCTN, HeobxoanMble B peasibHOM XKl
reomeTpunyeckme npeobpasoBaHUs
-CTpouTb urypy, CAMMETPUYHYIO LAaHHON PUrype OTHOCUTENIbHO OCU N TOYKMU.
B noBcegHEBHOW XXWU3HU U NPU U3YyYEHUN OPYruX NnpegmMmeToB:
- pacrno3HaBaTb OBMXXEHNE 0O BbEKTOB B OKPYXKAlOLLEM MUPE;
- pacno3HaBaTb CUMMETPUYHbIE PUTYpPbl B OKPYXXatoLlemM Mupe.
BekTopbl N KOOpAMHATLI Ha NJIOCKOCTHU
OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUAMU BEKTOpP, CyMMa BEKTOPOB, MNPOW
BEKTOpPA Ha YNCJ10, KOOPAMHAThLI Ha MJOCKOCTMU;
-onpenensaTb NpPUBAMXKEHHO KOOpAWHATbl TOYKK MO ee n306pakeHnio Ha Koop/
MJOCKOCTMW.
B noBcegHEBHOW XXWU3HU U NPU U3YyHEHUU OPYrux NnpegmMmeToB:
- NCMNO0JIb30BaTb BEKTOPbLI A5 peLlleHnsa NpoCcTenwmnx 3agay Ha onpegesieHne CKopoc
CUTEeNIbHOr 0 ABUXKEHUSA.



NcTopua maTemMaTuKu
OnucbiBaTb OTAENbHbIE BblAaloWMeCs pe3ysbTaTbl, MOJIy4eHHble B X04e Pa3BUTUA M
KW KaK HayKu;
-3HaTb NpuUMepbl MaTeMaTUYECKUX OTKPbITUA N MUX aBTOPOB, B CBA3N C OTeyec

BCEMUPHOW UCTopuen;
-MOHNMATb POJZIb MaTeMaTUKN B pa3BuTuun Poccuu.
MeToAabl MaTeMaTUKU
BboibupaTb NoaxoOsWmMn U3yYeHHbIA MeTon AN pelleHUs U3YYeHHbIX TUMNOB Ma
CKUX 3ahav;
MpuBOAMTL MpUMepbl MaTeMaTU4YECKUX 3aKOHOMEPHOCTEN B OKpyXalouwen Oenc
CTU U Npon3BefeHUsAX NCKYCCTBa.
BbINYCKHNK NOJIY4YUT BO3MOXKHOCTb Hay4YnTbCA B 7-9 Knaccax ona obecnevyeHns Bos-
MOXXHOCTM YCNELHOro npoao/mxeHnsa obpasosaHnsa Ha 6a3osoM 1 yraybseHHOM ypo
HAX
2.Conep>xxaHue y4ebHoro npegmeTa

Copoep>xaHue Kypca maTteMaTukm B 7-9 kKnaccax

Anrebpa

Yucna

PauwnoHanbHbIE Yncna

MHO>XXeCcTBO paLMOHanbHbIX Yncen. CpaBHeHMe paunoHasbHbIX Ynucen. [lencrteus

HalbHbIMU Yncnamu. MNpencTaBneHme paunoHabHOIro YNcna AecaTnyiHon Apobeto.
WppaunoHanbHble Yncia
[MoHAaTVe nppaumoHanbHOro Yncna. PacnosHaBaHne nppauymoHaibHbIX Ynucen. MNpum

Ka3aTenbCTB B aqrebpe. VIppauMOHaanolQbﬁl{pmmaHeHme B reomeTpun. CpaBHeHune np-
paunoHanbHbIX Ynucen. MHOXeCTBO AeNCTBUTENbHbLIX Yucen.

ToxxaecTBeHHble npeobpasoBaHNS

Yncnosble N ByKBEHHbIE BblpaXkeHUs

BblpakeHune ¢ nepeMeHHON. 3HavYeHne BblparKeHns. NoaCcTaHOBKa Bblpa)KeHUi BMe
peMeHHbIX.

Llenble Bbipa)keHUs

CTeneHb C HaTypajibHbIM MoOKa3aTesieM U ee cBOMCTBa. [lpeobpa3oBaHmA BbIp:
Aep>Xalunx cTeneHn ¢ HaTypaJibHbIM NOKa3aTesieM.

OpHo4neH, MHoro4neH. [lenctemsa C OAHOYSIEHAMU N MHOroYJieHaMun (CII0XKEHNE
HUe, YMHOXXeHne). DopMyJibl COKPALLEHHON0 YMHOXEHUA: pa3HOCTb KBaApaToB, KBaapaT
pa3HOCTU. Pa3sioeHne MHOrovsieHa Ha MHOXUTesn: BblHeCeHMe obuero MHOXUTen
rpynnmpoBkKa, NpuMeHeHme (opMysl COKpPaALLEeHHOro YMHOXeHUs. KBagpaTHbI Tpexy
XKeHVe KBaApaTHOro TpexysieHa Ha MHOXNTEeN.

ApobHO-paumnoHanbHble Bblpa>KeHUs

CTeneHb C uesnbiM NokasaTteneM. lNpeobpasoBaHue APOOHO-NMHENHbBIX BbIpaXeHUN:
HUe, yMHOXXeHue, aenerHune. Anrebpandeckas gpobb. [lonyCcTUMble 3HAaYEHUSA NepPeMEHHb
HO-paunOHaibHbIX BblpaxeHnax. CokpalweHune anrebpanyeckmux gpoben. NMpueeneHve aJ
CKux gpoben K obieMy 3HaMmeHaTento. lenctema ¢ anrebpanvyecknmm gpobsamm: CnoxxeH
TaHue, yMHOXXeHue, AefieHne, Bo3BefeHne B CTeMNeHb.

MNpeobpa3oBaHme BbipaXKeHUN, COAEPKALLNX 3HAK MOAYNS.

KBagpaTHble KOPHU

ApupMeTnyecKnin KBagpaTHbIN KOpeHb. Npeobpa3oBaHne Bbipa>KeHUn, Coaep Kallll
paTHblIE KOPHW: YMHOXeHue, fesieHune, BblHECEHWE MHOXUTeNa u3-noh 3Haka KOpHSA
MHOXXNTEesNIA NoL4 3HaK KOPHS.

YpaBHEHMA N HEpaBEHCTBa

PaBeHcCTBa

Yuncnosoe paseHcTBO. CBONCTBA YNCJIOBbLIX PaBEHCTB. PaBeHCTBO C NepeMeHHOW.

YpaBHeHUA



NMoHATNe ypaBHEHUA N KOPHA ypaBHeHUs. lNpeacrasneHne 0 paBHOCUSIbBHOCTU YP&E
ObnacTb onpefneneHns ypasHeHUs (0bnacTe 4OMNYCTUMbIX 3HAYEHUN NEepPeMEHHON).

JInHenHoe ypaBHeHME N ero KOpH

PelwieHne nnHenHbIX ypaBHEHNN. JINHENHOEe ypaBHEHNE C NapaMeTpoM. KomyecTs:
JINHENHOro ypaBHeHUA. PellieHne NIMHENHbIX YpaBHEHU C NapaMeTpoM.

KBagpaTHOe ypaBHeHME N ero KOpHU

KBagpaTHble ypaBHeHUA. HenonHble KBagpaTHble YpaBHEHUA. JUCKPUMUHAHT KBa[
ypaBHeHusA. dDopMyJia KOpHen KBagpaTHOro ypasHeHuns. Teopema BueTa. Teopema, obpar
peme BueTa. PeweHue kKBagpaTHbIX ypaBHEHUN:UCMOJsb30BaHUe (OpPMYyJsibl ON1A HaXo:
HeWn, rpaunyeckuin MeTo peLleHns, pa3oXKeHNe Ha MHOXXUTeNN, Noabop KOpPHen C NUCTIC
eM TeopeMbl BneTa. KoninyecTso KOpHeEN KBaApaTHOro ypaBHeHUs B 3aBUCUMOCTU OT erc
MWHaHTa. buKBagpaTHble ypaBHEHUA. YpaBHEHUSA, CBOOUMbIE K JIMHEWHBLIM N KBaApPaTHbI
paTHble YypaBHEHMSA C NapaMeTpoM.

ApobHo-paumroHanbHble ypaBHEeHUSA

PeweHne npoctenwnx [PoOHO-IMHENHbLIX ypaBHeHUN. PeweHne [pobHO-paumol
ypaBHEHUN.

MeToAbl peweHnsa ypaBHEHUN: MeTOoAbl PaBHOCUbHLIX Npeobpa3oBaHui, MeTO,
rnepemMeHHon, rpadmyeckmn meton. icnonb3oBaHMe CBONCTB PYHKLUIN MPU pPeLUEHUN YPe

f®oda [T EOa,/g R0

MpocTenwne nppaunoHanbHble ypaBHeNUs Bnaa,

YpaBHeHuns Bmiﬁgmaa.YpaBHeHMﬂ B LesibIX Ynucnax.

CncTteMbl ypaBHEHUN

YpaBHeHuMe ¢ AByMS nepeMeHHbIMU. JINHEeNHOe ypaBHeHMe C ABYMSA NepeMeHHbIMN.
Kak rpauyeckas nHTepnpeTaumsa JIMHENHOro YypaBHEeHUA C ABYMSA NMepeMeHHbIMN.

NMoHATNe cucTeMbl ypaBHEHUN. PelleHne CUCTEMbl YpaBHEHUN.

MeToabl peleHns CUCTeM JIMHENHbIX YpaBHEHUN C ABYMSA NepeMeHHbIMU: rpal
MeToA, MeTo/ CJIOXKeHUs, MeTo NOACTAaHOBKMU.

CucTteMbl IMHENHbIX YPaBHEHNIA C MapaMeTpoM.

HepaBeHCTBa

YucnoBble HepaBeHcTBa. CBOMCTBA YMCNOBLIX HEPaBeHCTB. [lpoBepKa cripaBennaC
paBeHCTB NMpu 3afaHHbIX 3HAa4YEHUNAX MepeMeHHbIX.

HepaBeHCTBO C nepemMeHHoW. CTporume m HecTporme HepaBeHcTBa. ObnacTtb or
HepaBeHcTBa (06n1acTb AONYCTMMbIX 3HA4YEHUN NMEPEMEHHON).

PelueHne nMHenHbIX HEPaBEHCTB.

KBagpaTHOe HepaBeHCTBO U ero pelweHuns. PelwleHne KBagpaTHbLIX HEPaBEHCTB: UCT
HWe CBOWCTB U rpauka KBagpaTUYHON (PYHKLNN, MeToL NMHTEPBaJIOB. 3annucb peLueHus
HOro HepaBeHCTBa.

PeweHune uenbix n 4pobHO-pauLMOHasIbHbIX HEPABEHCTB METOLOM MHTEPBAJIOB.

Cncrtembl HepaBEHCTB

Cncrtembl HepaBEeHCTB C O4HOW rNepeMeHHON. PelleHne cncTtemM HepaBeHCTB C O4HOI
MEHHOW: JNIMHENHbIX, KBafapaTHbIX. N30b6pakeHne peweHns CUCTeMbl HepaBeHCTB Ha
npsiMoun. 3anncb peleHnsa CUCTEMbl HEPABEHCTB.

DOYHKUMNN

MoHATHe PyHKL NN

[ekapToBbl KooOpAMHaATbl Ha MJ0CKOCTU. PopMUpoOBaHUE MNpencTaB/ieHUn O Me”
HOM MOHATUM «KOoOpAMHaTbl». Cnocobbl 3agaHUsa PYHKUUN: aHaINTUYECKNIA, rpaduy
NNYHbIN. Tpaduk pyHKUnK. MprMepbl PYHKLKK, NoslyHaeMblX B NpoLecce nccienoBaHus
HbIX peafibHbIX MPOLECCOB U pelleHns 3ajayd. 3HayvYeHue (pyHKumMmM B Toyke. CBOWUCT
obnacteonpeneneHNMHOXXeCTBEGHAYeHUNHY TN, MPOMEXYTKAHaKOMNOCTOSAHCTBEET-
HOCTb/HEYETHOCTb, MPOMEXYTKN BO3paCTaHUA 1 ybbiBaHUSA, Hanbosbllee N HaMMeHbLUIee
NccnepoBaHme yHKLWKM MO ee rpaduky.

MpenctaBneHne ob acumnToTax.



HenpepbiBHOCTb PYHKUMN. KyCOYHO 3afaHHble YHKLUMNN.

JInHenHasa pyHKUNSA

CsoncTtBa U rpadpuk TIMHENHON PYHKLUMW. YT/I0BON KO3 PUUMEHT npsMmon. Pacnonc
rpauka NMHENHOW PYHKLUN B 3aBUCUMOCTN OT €e YrnoBoro KoadduumneHTa n cBoboaH
HaxoxneHne KoO3(pPUUMEHTOB JNIMHEMHOW (PYHKLUMX MO 3afaHHbIM YC/OBUSAM: MPOXOX
MOW Yepe3 ABe TOYKN C 3aZlaHHbIMN KOOPAUHATaMUN, MPOXOXXAEHNE NPAMON Yepes3 JaHHY
napanfaesbHON 4aHHON NPSAMON.

KBagpaTtunyHaa yHKUMA

CeoncTtBa M rpauk KBagpaTudHonm GyHkuum (napabona). MNoctpoeHme rpadcut
TUYHOW PYHKLMN NO TOYKaM. HaxoxaeHne Hynen keagpatuiHon yHKLUNUN, MHOXKECTBA .
MPOMEe>XXYTKOB 3HAaKOMOCTOAHCTBA, MPOME)XXYTKOB MOHOTOHHOCTMN.

ObpaTHasa NpPoONOPLMOHANLHOCTb

yat
CeoncTBa (hyHKUMMX, N'mnepbona.
Fpabmkn pyHKUMR. MNpeobpasoBaHue rpaduké ﬁlﬂ;}%kwm MOCTPOEeHNda rpa-

PUKoB hyHKLMIN BB FBXDDC

Fpadukm prHKLl,zlga x[=b, y B/x yaEdx v

MocnepoBaTesIbHOCTU M Nporpeccumn

Yucnosas nocnenoBaTesibHOCTb. [TpMepbl YNCNOBbLIX NocCsiefoBaTesIbHOCTeN. beck
rnocsiegoBaTesibHOCTU. ApndMeTnyeckasa nporpeccns n ee ceoncTea. NleomeTpmnyeckas n
®opmyna obuero 4aeHa v CyMMbl h MNepPBbIX 4YJIEHOB apUPMETUHECKON U reoMeTpu
rpeccmmn. CxoasaLascsa reomeTpnyeckas nporpeccus.

PelueHne TekcToBbIX 3ajau

3aga4vun Ha BCce apudmMmeTndeckmne encTeuns

PeweHne TeKCTOBbIX 3afad apudpmMmeTmyeckmm crnocobom. Ncnonb3loBaHue Tabn
yepTexxen, opyrux cpeacTs npeacTaBsieHUs AaHHbIX NPU pelleHnm 3a4a4n.

3afayn Ha ABuxeHue, paboTy 1 NOKYNKK

AHaNN3 BO3MOXXHbIX CUTyaLUUi B3aUMHOIO PacrnofoXXeHns 06beKToOB NpU NX OBUXKE
OTHoLWeHNA 06beMOB BbINOIHAEMbIX paboT Npu coBMmecTHoOM paboTe.

3ajayn Ha 4acTwu, 40N, NMPOLEHTbI

PeleHne 3apay Ha HaxoXxpeHue 4acTW 4Yucsa U 4Yucna no ero 4acTtu. PeweH
npoueHTbl U 4onu. NpnMmeHeHne Nponopunin Npu peweHnmn 3aaan.

Jlornyeckune 3agayun

PeweHune nornyecknx 3anad. PeweHune nornyeckmnx 3agad ¢ nomoLlbto rpagos, Tat

OCHOBHble MeTOAbl peLleHNs TEKCTOBbIX 3a4a4: apuPMeTnyHecKnin, anrebpanyeckmn
6op BapnaHTOB. [NepBMYHbIE MpeacTaB/AeHNSA 0 APYrUX MeTodax peLleHns 3aaay (reomer
M rpacmnyeckme MeTonbl).

CTaTUCTUKa N Teopus BEPOSATHOCTEN

CtatucTtuka

TabnnyHoe n rpacdmyeckoe npeacTaBieHne AaHHbIX, CToNbYaTbie U KPyroBble gual
rpaukn, nNnpuMeHeHne fuarpamMmm U rpadmMkoB A9 ONUCaHUA 3aBUCUMOCTen peasbl
n3BneyveHmne nHpopmaunm ns Tabnuu, gnarpamm n rpaumkos. OnmcaTesnbHble CTaTUCTUY
KasaTenum 4mcioBbix HabopoB: cpenHee apudmeTnydeckoe, mMegmaHa, Hanbonblwee wn
3Ha4vYeHuUs. Mepbl paccemBaHUA: pasMax, AUCNepcus u cTaHLapTHOE OTKJIOHeHue.

Cny4yanHas M3MeH4YMBOCTb. W3MeH4YMBOCTb Mpu u3MepeHusax. Pewawuwime npasy
HOMEPHOCTN B U3MEH4YUBbIX BEJINYMHAX.

Cny4anHble cobbiTuA

CnyydainHble onbITbl (3KCMEPUMEHTbI), SN1IEMEHTapHbIe ClyYalHble cobbITNS (MCXxonbl
ATHOCTW 3/IeMeHTapHbIX CcobbiTun. CobbiTUA B Cly4aWHbIX 3KCrepuMeHTax u 6naron
wme snemMeHTapHble CobbITUA. BepoATHOCTU Ciiyd4arHbIX COObITUA. OnbITbl C PaBHOB
3/1eMeHTapHbIMKU COBObITUAMU. Knaccnyeckme BepOATHOCTHbIE OMbITbl C UCMOJIb30BaHV



KybukosB. NpeactasneHne cobbiTUin C MOMOLLbIO AnarpaMm dnsepa. NpoTUBONON0XKHbIE (
obbennHeHVe n nepeceyvyeHne cobbiTuin. MpaBuNo CNoXXeHuUs BepoaTHocTen. Crny4an
MNpeacTaBneHue akcnepuMeHTa B Buae gepesa. HezaBucumble cobbiTna. YMHOXKEHME BeEf
He3aBMUCUMbIX cOBbITUN. ocnefoBaTesIbHbIE HE3aBUCUMbIE NCMbITaHUA. [TpeacTaBneHne
CUMBbIX COBBLITUAX B XXU3HW.

dneMeHTbl KOMOUHATOPUKN

MpaBUIO YMHOXXEHUSA, nepecTaHOBKWU, pakTopuan 4ducia. CoveTaHUs M YUCIO
dopmMysia 4Yucna codveTaHun. TpeyronbHUK [lMackansa. OnbiTel € 6OALWMM YUCOM pal
HbIX 3JlIeMeHTapHbIX COObITUN. Bbl4MCNeHne BEpPOATHOCTEN B OMbiTax C MpPUMEHeHUel
TOpPHbIX opmyn. cnbiTaHna bepHynnan. Ycnex n Heyaada. BepoaTHocTm cobbiTnin B cepl
TaHun bepHynnn.

Cny4danHble BeINHNHBI

3HaKOMCTBO CO CJ/lydalHbIMN BeJIMYMHAMU Ha MpUMepax KOHEYHbIX OUCKPETHbI
HbIX BeNIMYUH. PacnpeneneHue BepoaTHocTen. MaTeMaTmn4eckoe oxugaHue. CBoucTBa M
4eckoro oXxugaHus. NoHaTrne o 3akKoHe 6onblinx Yucen. iamepeHne seposTHocTen. Mpwul
3aKOHa 6obLWKMX YMcen B COUMOOrun, CTpaxoBaHUM, B 34paBooXpaHeHnn, obecnevyeHuny
HOCTWN HacenNeHnsa B Ype3BblYalHbIX CUTyaUUAX.

feomeTpuA

[feomeTpuyeckmne purypsbl

durypbl B reoMeTpuu 1 B OKpYy>KatoLlem Mupe

eomeTpunyeckasa curypa. ®opMupoBaHue npencrtaBsieHUA O MeTanpeaMeTHOM
«purypa».

Touka, IMHUA, OTPE30K, NpsAMas, ayd, JoMaHas, MNJOCKOCTb, Yyron, buccekrpuca yr
CBOWCTBa, BUAbl Yr10B, MHOTOYrOJIbHUKW, KPYT.

OceBas cumMMeTpuss reomeTpuyeckux uryp. LleHTpasnbHasa CUMMeETpUs reomMet
puryp.

MHOroyrosibHuUKu

MHOroyrosibHWK, ero 3J1eMeHTbl N ero CBOUCTBa. Pacno3HaBaHMe HEKOTOPbLIX MHOTIC
HWKOB. BbIiNyKJible U HEBbINYKJ1ble MHOIFOYroJbHUKW. [TpaBuibHble MHOTOYrOJIbHUKMW.

TpeyronbHuKW. BeicoTa, MeanaHa, buccekTpuca, cpegHsaa INHUA TpeyrosbHuKa. Pe
PEeHHbLIN TPeyroslbHUK, ero CBOMCTBa W MPU3HakKu. PaBHOCTOPOHHUN TpeyrosibHuK. [l
HbI, OCTPOYIOJIbHbIN, TYNOYrOJIbHbIA TPeYyroJibHUKWN. BHewWwHWe yribl TpeyrosbHuUKa. Heg
TpeyroJibHUKa.

YeTblpexyrosnbHukK. Mapannenorpamm, pom6, NpsaMoyrosibHUK, KBagpaT, Tpanewuus
benpeHHasa Tpaneunsa. CBONCTBa U NpU3HaKK napassienorpamMmma, pomba, NnpsAMoOyrosibHuI
Ta.

OKpPY>XXHOCTb, Kpyr

OKpPY>XXHOCTb, KpPYr, WX 3JIeMeHTbl U CBOWCTBA; LEHTpaJibHble WU BMUCaAHHbIE Yr
TeNbHasA U CeKyLlas K OKPY>XXHOCTW, UX CBOMCTBa. BnncaHHble n onncaHHble OKPY>XXHOCTH
YrOJIbHUKOB, YeTbIpeXxyrosibHMKOB, NPaBUJIbHbIX MHOMOYr0JIbHUKOB.

FeomeTpunyeckme purypbl B NpocTpaHcTee (0bbeMHble Tena)

MHOrorpaHHuK 1 ero aneMeHTbl. Ha3BaHNA MHOrorpaHHMKOB C Pa3HbIM MOJIOXKEHUE
In4ecTBOM rpaHen. llepBu4YHble NpeAcTaB/sieHUa O NMpaMuae, napansenenunene, np
wape, umnmHape, KoHyce, nx afsieMeHTax 1 npocTennx CBONCTBax.

OTHoWweHusA

PaBeHCTBO huryp

CBoOWNCTBa paBHbIX TPEYroJsibHUKOB. [Ipn3HaKn paBeHCTBa TPeyroJibHUKOB.

MapannenbHOCTb NPAMbIX

Npu3Haknm 1 CBONCTBa MapasiiefibHbIX NpAMbIX. AKCMOMa NapasnenbHoCcTu EBKan/
pema ®aneca.

NepneHAnKynapHble NpAMble

Mpamon yron. NepneHAnKynsap K NnpsasMon. HaknoHHas, npoekumsa. CepeanHHbIA nej
Kynsip K oTpe3Ky. CBONCTBa 1 NPU3HaKN NeprneHanKynapHOCTH.



Mopnobwue

MponopuvoHanbHble oTpe3kn, nonobue cduryp. MNonobHbvle TpeyronbHUKK. Mpwu:
nobus.

B3avMHOe pacnosioXeHue NPAMON U OKPY>XXHOCTU, ABYX OKPY>KHOCTEWN.

N3mepeHns n Bbl4ncneHuns

BennyunHol

[MoHATMe BenunyunHbl. nvHa. N3mepeHue oavHbl. EQUHULBI n3mMmepeHnsa oanHbl. Ben
yrna. pagycHasa mepa yrna.

MoHATMe o naowanm NAoCKoOnM Urypbl 1 ee ceoucTBax. MiamepeHue naowanen. Eal
n3mMepeHna naowann.

MNpenctasneHne 06 obveme m ero ceoncTBax. N3mepeHne obvema. EavHMUbI
obbeMoB.

N3mepeHns n Bbl4nCIeHus

WHCTpYMEeHTbl o5 u3MepeHuin 1 noCTPOeHNN; U3sMepeHne N Bbl4NcsieHne yrnos, oJ
CTOSIHUI), Naowanen. TpuroHoMeTpudeckne yHKLUM OCTPOro yrsaa B NpAMOYrojlbHOM T
HUKe TpuroHoMmeTpuyeckme PyHKUNN Tynoro yria. BeldncneHne sneMeHToB TpeyrosibHuU
Mnosib30BaHNEM TPUTOHOMETPUYECKUX COOTHOLLEHNI. POpPMYJibl NNIOLWAAN TPEYroJibHUKA,
JlorpaMMa ¥ ero YacTHbIX BUAOB, POPMYbl ONINHBI OKPYXXHOCTW U naowann Kpyra. Cpasl
Bbl4McneHne naowanen. Teopema Nugaropa. TeopeMa cnHycoB. TeopeMa KOCUHYCOB.

PaccTosaHus

PaccTosaHne mexay To4kaMu. PaccTossHMe OT TOYKKU A0 NpsAMon. PaccTosHne Mmexg
pamu.

[f[eomMeTpuyeckne NocTpoeHns

feomeTpunyeckme NOCTPOeHUs 49 WIIIOCTPaLNN CBOUCTB reoMeTpu4eckmnx puryp.

WHCTpYyMEHTbl A8 NOCTPOEHUN: UUPKYJb, JIMHENKa, YroJibHuk. lpocTtenwmne n
LUMPKYJIEM N IMHENKOW: NOCTPOEHMNEe BUCCEKTPUCHI yrna, NeprneHanKynsapa K npsaMon, yrs
ro LaHHOMY,

MocTpoeHme TpeyrosibHNKOB Mo TPeM CTOPOHaM, ABYM CTOPOHAM U yrjy Mexay HU
pPOHE N ABYM MpuUJiexxaliuM K Hewn yrsiam.

HeneHne oTpe3ka B LAHHOM OTHOLUEHUWN.

eomeTpuyeckmne npeobpasoBaHUs

MNpeobpa3zoBaHus

NMoHaTHe npeobpas3oBaHusa. lNpeacrtaBneHne 0 MeTanpeaMeTHOM MOHATUM «MPE
Hue». NMopobue.

OBu>xeHuns

OceBas M uUeHTpaJZibHad CUMMETPUs, NOBOPOT W MapassiesbHbIn nepeHoc. Kom
OBVXEHUW Ha MJIOCKOCTU N UX CBONCTBA.

BekTopbl n KoopAMHaTbLlI Ha MJIOCKOCTU

BekTopbl

MoHATMe BeKTOpa, AEWUCTBUSA HaL BEKTOpPaMW, UCMOJIb30BaHWE BEKTOPOB B u.
)KEeHNe BeKTOopa Ha CoCTaBndallmne, cKanapHoe nponsseneHume.

KoopAaunHaThbl

OCHOBHbIe MOHATUA, KOOPAMHATLI BEKTOPa, PacCTOAHME MexXay To4YKamMn. KoopanH
peaunHbl oTpe3Ka. YpaBHeHUa puryp.

NMpMeHeHne BEKTOPOB N KOOPAUHAT L5 peLlleHnsa NPoCcTenLWmnx reoMeTpmnyecknx

NcTopuma maTeMaTuUKn

BO3HMKHOBEHME MaTeMaTUKKN KaK HayKWn, 3Tanbl ee pa3snTnud. OCHOBHbIE pa3snensl
TUKW. Bblgawowmecs MaTeMaTUKN U UX BKJ1aL, B pa3BuUTME HayKMN.

beckoHe4YHOCTb MHOXXeCTBa MPOCTbIX 4Yucen. Yucna v ONAWHLI OTpe3KoB. Pauma
4yucna. NMoTpebHOCTb B nppaumoHanbHbiX Yncnax. LLkona MNMudgaropa

3apoxaeHue anrebpbl B Hegpax apupmMeTmkn. An-Xopesmun. PoxxgeHne 6ykBeHHOM
nuku. M. ®epma, ®. BueT, P. lekapT. IcTopumsa BOMpoca 0 HAXOXAEHNU POPMY 1 KOPHEN :
NYEeCKNX ypaBHEHUN cTeneHen, bonbwmnx 4vetwbipex. H. TapTanbda, Ox. KapgaHo, H.X



anya.

MosiBNneHne mMeTofa KOOPAMHAT, NO3BOJIAIOLWErO NEepeBogNTb FreomMmeTpmyeckmne obs
A3blK anrebpeol. MoasneHne rpadumkos pyHKUnn. P. OekapT, . Pepma. MprnMepsbl pa3numyt
CTeM KoopAuHaT.

3agada JleoHapno lMusaHckoro (PuboHay4m) o Kposmkax, 4ucna PuboHauvuywn.
waxMaTHOW fgocke. CXoAMMOCTb reoMeTpmUYecKom nporpeccun.

NcTokn Teopun BepoATHOCTEN: CTPaxoBoe Aeso, a3apTHble urpsbl. 1. ®epma, b.MNac
BepHynnn, A.H.Konmoropos.

OT 3emnepnenunsa K reomeTpun. Nudarop v ero wkona. ®anec, Apxumen. NnaTtoH u .
Tenb. [locTpoeHne npaBuiibHbIX MHOIFOYroJIbHUKOB. Tpuccekumna yrna. KsagpaTtypa Kpyre
Hune Kyba. NcTtopusa 4ncna 1. 3o0n10Toe cevyeHne. «Havdana» EBknnga. J1 nnep, H.N.Jlobay
WcTopua naTtoro noctynaTta.

feomeTpuna N UCKYCCTBO. [eoMeTpmnyeckme 3aKOHOMEPHOCTU OKpY>KatoLlero Mmmpa.

ACTpoHOMUSA U reoMeTpua. HTo n Kak y3Hanm AHakcarop, 2paTtocdeH n Apmcrtapx c
Mepax JlyHbl, 3eman n ConHua. PacctosaHusa ot 3emnum o JiyHel u ConHua. UIsamepeHune pe
oT 3emnn oo Mapca.

Posib pocCUNCKNYYeHbIXB pa3BuTumaTemMmaTukdl. dnnep.H.N. JlobayeBckumn,
MN.J1.4ebbiwes, C. Koanesckas, A.H. Konmoropos.

MaTemaTuka B pa3Butum Poccuun: lleTp |, wWKosa MaTeMaTU4YeCKUX N HaBuray,
pa3BuTme poccmmnckoro gsota, A.H. Kpbinos. KocMudeckasa nporpamma n M.B. Kengbiw.

Copep>xaHue Kypca maTeMaTukun B 7-9 knaccax (yrnybneHHbln ypoBeHb)

Anrebpa

Yucna

PauvoHanbHble Yucia

CpaBHeHMe paunoHabHbIX 4Yucesn. OencTBma C paunoOHasibHbIMU 4YuciaMu. KoH
beckoHe4YHble fecAaTu4Hble opobu. MNMpencTaBnieHne paunoHasbHOMoO Y1uCna B BUae fecaT
on.

WppaumnoHanbHblie Yncna

MoHaTHe unppaunoHanbHOro 4mcna. Pacno3HaBaHMe uvppaunoHasbHbIX 4ducen. [
nppauvoHasnbHbiMn Ynciamu. CBOMCTBA AENCTBUN C MppaLMOHaibHbIMU Yucnamm. CpaBH
paunoHanbHbIX Ynucen. MHOXXeCTBO AeNCTBUTENIbHbIX YnCen.

MNpenctasneHns o paclMpPeHUAX YNCNOBbIX MHOXXECTB.

ToxxpecTBeHHble Npeobpa3oBaHns

Yucnosble n BykBeHHbIe Bbipa>keHus

Bblpa)keHune ¢ nepeMeHHOW. 3Ha4vyeHne Bbipa)keHus. lNMNoaCTaHOBKa Bblpa>KeHUn BMe
peMeHHbIX.

3aKoHbl apugMeTnyecknx pencteuin. lNMpeobpasoBaHMA HYUCIOBbLIX Bblpa>KeHUN,
WMX CTENEHWN C HaTypaJibHbIM U LefbiM NokKa3aTeneMm.

MHoro4neHbl

OpHouneH, cteneHb oAHouYsneHa. [lencTtBusa € ogHoYseHamMun. MHOro4neH, cTerg
4ysieHa. 3Ha4vYeHua MHoro4vseHa. [encTBms C MHOro4YsieHaMu: CNOXKeHue, Bbl4UTaHue,
neneHuve. Npeobpa3oBaHue LENOro Bblpa>KeHUs B MHOro4ieH. PopMysibl COKpaLLEHHOro
HWUSA: Pa3HOCTb KBAaApPATOB, KBaApaT CYMMbl U pa3HOCTU. PopMy bl Npeobpa3oBaHnNs CyMI
HOCTK KybOB, Kyb CyMMbl 1 pa3HOCTU. Pa3no)xeHne MHOMrO41€HOB Ha MHOXUTENN: BbIHEC
Lero MHOXUTenNs 3a CKObKK, rpynnupoBKa, UCNoJsib30BaHME (POPMYJT COKPaALLEHHOIO YMH
MHoOro4neHbl c ogHoW nepemMmeHHoW. CTaHOaPTHbIM BN MHOMO4Y/1eHa C 0O4HOW NepeMeHHOo

KBagpaTHbIN TpexyseH. KOpHN KBaZpaTHOro Tpex4yjeHa. Passno)xeHrne Ha MHOXUTE
paTHOro TpexuyneHa. TeopeMa BueTa. Teopema, obpaTHas TeopeMe Bueta. Boigenet
KBagpaTa. Pa3noxeHne Ha MHOXXUTENN CNocoboM BblAeNEHNA NOSHOrO KBaapaTa.

[MoHaTVe ToXAecTBa

ToxgecTBeHHoe npeobpasoBaHue. NpencTtaBieHne 0 TOXXAECTBE Ha MHOXeCTBe.

ApobHOo-paumnoHanbHble Bblpa>KeHUs

Anrebpaundeckasa apobb. NMpeobpazoBaHMA Bbipa>keHUn, COAEPXKALLMNX CTEMNEHN C Li¢



KazaTenem. [lonyCcTuMble 3HAYEHUA NEepeMeHHbIX B APOOHO-paLMOHaIbHbIX Bblpa>keH
weHune anrebpanyvecknx gpoben. lMpusepeHne anrebpanyeckmnx agpobem K obuiemy 3
Hencteuna ¢ anrebpandeckumm apobamMn: cno)XKeHme, yMHOXKeHWe, geneHuve.

MNpeobpa3oBaHne BbipaXKeHNN, CoAepXaLlnx 3HaK MOLYNSA.

NppaunoHasbHble Bblpa>KeHUs

ApudMeTn4ecKnin KBagpaTHbIN KOpeHb. [JonyCTUMble 3Ha4YeHNA NepeMeHHbIX B Bbl|
AX, copepXxalwmx apupmMmeTnHeckme KBagpaTHbie KOpHW. lNMpeobpasoBaHue Bbipa>keHV
LWMX KBagpaTHble KOPHW.

KopHW n-bIx cTeneHen. [lonyCTuUMble 3Ha4YeHUSA NepeMeHHbIX B BbIpa>KeHUAX, coaer
KOPHU N-bIX cTerneHen. NpeobpasoBaHne BbipaXkeHN, coaep XaLllnx KOPHU N-bIX CTEMNEHE

CTeneHb C paumoHasibHbIM Moka3aTesneM. MNMpeobpazoBaHue BbipaXkeHN, coaepkal
NeHb C paunoHaibHbIM NOKa3aTesNieM.

YpaBHeHU A

PaBeHcTBa

Yucnosoe paBeHCTBO. CBOMCTBA YNCJIOBbLIX PaBEeHCTB. PaBeHCTBO C NepeMeHHOW.

YpaBHeHUA

NMoHATNe ypaBHEHUA N KOPHA ypaBHeHUA. lNMpeancTaBsieHne 0 paBHOCUIIbHOCTU YPaE
ypaBHEHUAX-CNeaCcTBUAX.

MNpenctaBneHne 0 paBHOCUILHOCTU Ha MHOXXecCTBe. PaBHOCU/IbHbIE NMpeobpa3oBaH!
HEHUW.

MeToAbl pelweHnsa ypaBHEHNI

MeToAbl PaBHOCWIIbHbLIX Mpeobpa3oBaHUN, MeToh 3aMeHbl NepeMeHHOn, rpadun
TOoA. icnonb3oBaHMe CBOVUCTB (PYHKLUWA NPU pelleHnn ypaBHeHU, UCMNOoJIb30BaHME Teop¢
011 YpaBHEHUI CTeneHu Bbille 2.

JInHenHoe ypaBHeHVEe N ero KOpH

PeweHne nNuHeNHbIX ypaBHEHUN. KONM4eCTBO KOPHEW JINHENHOro ypaBHEHUS. .
ypaBHeEHMe C napamMeTpoM.

KBagpaTHOe ypaBHeHME N ero KOpHU

AVCKPUMUHAHT KBaZpaTHOro ypaBHeHUa. dopMyna KOpPHEN KBaApaTHOro ypas
IN4EeCTBO LEeUNCTBUTENIbHbIX KOPHEeMW KBaApaTHOro ypaBHeHUs. PeweHne KBanpaTHbIX
rpamyeckuin MeTof pelleHus, UCNoJib3oBaHne (OopMyJbl O HaxXOXAEeHUs KOPHeWn,
Ha MHOXWUTenu, nNoabop KOpHen C MCnosb3oBaHMEM TeopeMbl BueTa. BuUkBagpaTHbI
YpaBHeHUs, CBOAUMbIE K JIMHEMHbIM W KBaApaTHbIM. KBagpaTHOe ypaBHeHMe C napa
LeHne NPOoCTeNLLNX KBagpaTHLIX YPaBHEHU C NapaMeTpaMu. PelleHne HEKOTOPbIX TUM(
HUA 3 1N 4 cTeneHn.

ApobHo-paumroHanbHble ypaBHEHUS

PeweHne apobHo-paLmoHasibHbIX YypaBHEHUN.

g f ®Oda _./f B0, /g RO
MpocTenwne nppauymoHasibHble ypaBHeRUSA BUAA;
i{f’é‘z &0

WweHne. PelweHne nppaunmoHaibHbIX YpaBHEHNN Bmﬂa ;

CncTteMbl ypaBHEHUN

YpaBHeHne C OByMS nepeMeHHbIMU. PewleHne ypaBHeHUW B uUesnblX 4Yucniax. Jli
ypaBHeHMe C ABYMSA nepeMeHHbIMU. padmyeckan nHTeprnpeTaumnsa JIMHENHOIO YpaBHEH!
rnepeMeHHbIMN.

MNpencTtaBneHue o rpamyeckon nHTepnpeTaumum NPoOnN3BOJIbHOrO YpaBHEHUSA C [BY
MEHHbIMW: JINHUW Ha MOCKOCTW.

NMoHATNe cucTembl ypaBHeHUN. PelleHne cuctem ypaBHeHUN.

MNpencTaBneHne 0 PaBHOCUSIBHOCTU CUCTEM YPaBHEHUN.

MeToAbl pelweHnsa CUCTEM JIMHENHbIX YPAaBHEHUIN C ABYMSA NepeMeHHbIMU rpadunyec
TOO, MeTo[ CJIOXKEeHUsA, MeTon MOACTaHOBKWU. KosnmyecTBO peLlleHUn CUCTEeMbl JINHEW
HUN. CuCcTeMa JIMHENHbIX YPAaBHEHUW C MapaMeTpoM.

CucTeMbl HeNMHEeNHbIX YpaBHEHUN. MeToabl pelleHUs CACTEM HEeNMHEWHbIX Yp

n nx pe-



MeTon foeneHus, MeTo 3aMeHbl nepeMeHHbIX. OQHOPOAHbIE CUCTEMDI.

HepaBeHCTBa

Yucnosble HepaBeHcTBa. CBONCTBaA YNCJI0BbLIX HEpaBeHCTB. [IpoBepka crnpasennBaC
paBeHCTB NMpu 3afaHHbIX 3HAYEHNAX MEePEMEHHbIX.

HepaBeHCTBO C nepemMeHHoW. CTporve m HecTporue HepaBeHCTBa. [JoKasaTent
BEHCTB. HepaBeHCTBa 0 CpefHUX 014 ABYX Yncen.

NMoHATHe 0 peleHnn HepaBeHCTBa. MHOXXeCTBO pelleHn HepaBeHCTBaA.

MNpencrasneHne o paBHOCUIBHOCTU HEPABEHCTB.

JInHenHoe HepaBEHCTBO U MHO)XXECTBa ero peweHun. PelieHne NMMHENHbIX HepaBeH
HenHoe HepaBeHCTBO C MapamMeTpoM.

KBagpaTHOe HepaBeHCTBO U ero pelweHuns. PelleHne KBagpaTHbIX HEPaBEHCTB: UCT
HWe CBOWCTB U rpauka KBagpaTUYHON (PYHKLNN, MeTOoL MHTEePBaJIOB. 3annucb peLlueHus
HOro HepaBeHCTBa.

KBagpaTHOe HepaBeHCTBO C NapaMeTpoM 1 ero peLleHue.
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O606WeHHbIN MeTOA MHTEPBAJIOB AN PeLUeHNs HEPABEHCTB.

Cncrembl HepaBEHCTB

Cncrtembl HEpaBEHCTB C O4HOW NMepeMeHHOoN. PelleHne CucTemM HepPaBeHCTB C O4HOI
MEHHOW: JNIMHEWHbIX, KBaApaTHbIX, APOOHO-paumMoHanbHbIX, UppaunoHanbHbiX. N306pa
LIEeHNA CUCTeMbl HEPABEHCTB Ha YMCJI0BON NPAMOMN. 3aNnCb PeLleHNs CNCTEeMbl HEPABEHC

HepaBeHCTBO C ABYMSA nepeMeHHbIMU. [pefcTasneHne o peweHnn JTNHENHOro Hep.
C ABYyMSA nepeMeHHbIMU. ['padhmyeckas nHTeprnpeTaLnsa HepaBeHCTBa C ABYMSA NepeMeHH
uyecknin metopn pelleHna CUCTeM HEPABEHCTB C ABYMSA NMepeMeHHbIMN.

DOYHKUMNN

MoHATMe 3aBNCUMOCTU

MpamMoyronbHasa cucteMa KoopauHaT. DopMupoBaHme npencTaBaeHNn 0 MeTanpe.
MOHATUN «KOOPAUHATLI». 'padmK 3aBUCUMOCTN.

DOyHKUMA

Cnocobbl 3agaHusa QyHKUUN: aHanuTu4ecknn, rpadcdunydeckmnn, TabnnyHbin. pad
unn. NMpuMepbl PyHKUWIA, MOJsTyHaeMblX B NpoLecce nccaeoBaHuUsa pasinyHbiX NPOLLECCOE
HUSA 3afa4y. 3HaYeHne pyHKUnMn B To4vke. CBONCTBA (PYHKLMIN: 06NacTb onpeneneHns, Mr
3HaYeHUN, HYJN, MPOMEXYTKN 3HAKOMOCTOAHCTBA, YE€THOCTb/HEYEeTHOCTb, BO3pacTaHL
HNe, NPOMEXYTKN MOHOTOHHOCTW, Hanbosbllee N HanMeHbLUee 3HaYeHne, Nepuoan4HoC
AOBaHVe (PyHKUUU NO ee rpauKy.

JInHenHasa pyHKUNSA

CeoncTBa, rpaduk. Yrnosonm kKospduumeHT npamon. PacnonoxxeHune rpadumka .
PYHKLMM B 3aBUCUMOCTU OT ee KO3I(hPNLIMEeHTOB.

KBagpaTuniHaa pyHKUMSA

CeoncTtBa. Mapabona. NocTpoeHue rpadmka KBagpaTUYHOM PyHKUKMK. TonoxXeHne
KBagpaTUYHON PYHKLNN B 3aBUCUMOCTMN OT ee KO3ppnumneHToB. iIcnosb30BaHNe CBONCT
TUYHOW PYHKLNN ONA pelleHns 3a4ay.

ObpaTHas NPoNopPLUMOHaIbHOCTb

k
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CsoncTtBa thyHKummnX. N'mnepbona. NpencrasneHne ob acmmnToTax.
CTteneHHada pyHKLMA C MOKasaTenem 3
CeoncTBa. Kybnyeckas napabona.

OYyHKLNN ﬂ\/;, y EW, y ®[x| Nx cBoicTBa 1 rpadukn. CteneHHasa pyHKLNSA C MNo-
Ka3aTenem cteneHun 6onblue 3.

MNpeobpa3oBaHmpanKOBPYHKLMIMApasiebHEEPEHOCCUMMETPUSHRACT Ke-
Hue/CKaTune, oTparkeHue.

’




MNpeancTaBneHne 0 B3aMMHO 06paTHbLIX PYHKUUNSAX.

HenpepblBHOCTb OYHKLUW U TOYKK pa3pbiBa PyHKUMN. KyCOYHO 3afaHHble (PYHKLUN

NocnepoBaTesIbHOCTU U Nporpeccumn

Yucnosas nocnenosaTesibHOCTL. [MpMepbl. beckoHeYHble nocnenoBaTes/IbHOCTU. A
TNYeckKas nporpeccus u ee ceoncTea. feomeTpuydeckas nporpeccmsa. CyMMmnpoBaHue nep
HOB apuPMeTNYeCcKon N reoMmeTpu4eckon nporpeccuin. Cxopsawanca reomeTpuyeckas np
CyMMa cxosiuencs reoMeTpuyeckomn nporpeccumn. NapmMmoHmnyecknin pag. PacxogonmocTb
4YecKoro paga.

MeTon MaTeMaTUYeCKON MHOYKUWN, ero NnpuMeHeHune 0ns BblBoga opMy, A0Ka3e
paBEeHCTB U HEpPaBEHCTB, peLlleHns 3a4a4 Ha Ae/IMMOCTb.

PeweHne TeKCTOBbIX 3a4a4

3a[ayn Ha BCe apupmeTnyeckme oencTemns

PeweHne TeKCTOBbIX 3aday apudmeTmyeckmm cnocobom. Ncnonb3loBaHue Tabn
yepTexxewn, opyrux cpeacTs npeacTtassieHUs OaHHbIX NPU peleHnm 3a4adn.

PeweHune 3apay Ha oBm>XeHue, paboTy, MOKYMNKn

AHaNIN3 BO3MOXXHbIX CUTyauUin B3aUMHOI0 PacrnosioXXeHNa 06 beKTOB NPU NX OBUXKE
OTHOWeEHMA 06 beMOB BbINMOSIHAEMbIX paboT npn coBMecTHOM paboTe.

PelwweHne 3apa4 Ha HaxoXAeHWe 4YaCcTu 4Yucsa 1 Yncsa no ero 4actu

PelweHune 3apa4 Ha NpoUEHTbI, L0JIX, MPUMEHEHME NPOoNopLnin Npu pelueHnn 3anat

Jlornyeckune 3agayn

PeweHune nornyecknx 3anad. PeweHune nornyeckmnx 3agad ¢ nomoLlbto rpagos, Tat

OcHOBHble MeTOAbl pelleHns 3a4au

ApugpmeTundecknin, anrebpanyeckmin, nepebop BapuaHTOB. lNepBMYHbIe NpencTa
APYrux MeTodax peleHns 3ajay (reomeTpuyeckme n rpauyeckne Metonbl).

CTaTUCTUKa N Teopus BEPOSATHOCTEN

CTtaTucTuka

TabnnyHoe n rpadmyeckoe npeacTaBieHne AaHHbIX, CToNOYaTble U KpyroBble gual
n3BJsie4eHne Hy>XXHOU uHpopmauun. Aduarpammel paccemBaHusa. OnucaTesibHble CTaTwU
nokasaTenu: cpefiHee apupmMeTnyeckoe, MmeagmaHa, Hambosbluee N HaMMeHbLUee 3HaYeHl
ro Habopa. OTkoHeHMe. Cny4valnHblie BbIOpOChl. Mepbl paccenBaHunsA: pa3Max, Aucnepcus
[apTHoe oTKJIoHeHue. CBONCTBa cpefHero apugmeTnyeckoro n gucnepcuun. CnyvanmHas
BOCTb. M3MeH4YMBOCTb Mpu mM3MepeHusax. Pewawowme npasBuia. 3aKOHOMEPHOCTU B U
BeJINYNHAX.

Cny4YanHble onbIThl N CAlyYanHble CobbITUSA

Cny4YanHble onbIThbl (3KCMEPUMEHTbI), 3J1leMeHTapHble CiyYaiHble cobbITuA (Mcxoabl
ATHOCTU 3/1IeMEeHTapHbIX cobbiTun. CobbITMA B ClAyYalHbIX 3KCNepuMeHTax u 6naron
Wwme 351eMeHTapHble cobblITUA. BeposATHOCTU ciydanHbIX CcOBbITUA. OnbiTbl C PaBHOB
3N1eMeHTapHbIMU cobbITuaMU. Knaccnyeckme BEPOATHOCTHbIE OMbITbl C MCMOJIb30BaHV
Kybukos. NpeactasneHne cobbITUN C NOMOLbIO AnarpaMm dinnepa. NMpoTUNBOMOJIOXKHbIE
obbeanHeHne n nepecevyeHme cobbiTuin. MpaBuUNO CNOXXeHUA BepoaTHocTen. Cny4an
He3aBucumblie cobbiTus. lNMocnenosaTesbHble HE3aBUCKMMbIE UCTbITaHUA. NpeacTaBneHue
MeHTa B BUae gepeBa, YyMHOXeHMe BepoATHOCTeu. icnbiTaHUs A0 NepBOro ycnexa. Ycno
POATHOCTb. ®OpMYyJia MNOJIHOW BEPOATHOCTMU.

dnemMeHTbl KOMOUMHATOPUKN N NCNbITaHUSA BepHynnun

MpaBnno yMHOXeHUA, nepecTaHOBKMW, pakTopuasn. CoyeTaHUs MU 4YUCIIO COYeTa
yronbHuK MNMackana n 6uHom HetoToHa. OnbIThl € 60ALLWKMM YAC/IOM PAaBHOBO3MOXXHbIX 3J1€
HbIX COObITUI. BblyncneHne BepOATHOCTEN B OMNbITax C NPUMEHEHNEM 3/1IeMEHTOB KOMOUF
NcnbiTaHua BepHynnun. Ycnex n Heyaada. BepoaTHOCTU cobbIiTn B cepun ncnoitaHun be

feomeTpunyeckasa BEPOATHOCTb

Cny4anmHbii BbIOOP TOYKM U3 UrYypbl Ha MJAOCKOCTU, OTpe3Ka MU AYyrn OKPYXKH
YanHbIA BbIOOP YMCa N3 YNCNOBOro OTpe3Ka.

CnyydanHble Be/IMYNHBbI

[dnckpeTHaa cnydanHaa BeNMYMHa U pacrnpenesieHne BepoATHocTen. PaBHoMep



KpeTHoe pacnpepeneHve. 'eomeTpuyeckoe pacrnpepnesieHne BepoATHOCTen. Pacnpepn
Hynnu. BuHoMuanbHoe pacnpepeneHve. HesasBuCcUMble CiyYanHble BesinYuHbL. CrioXKe
XXEeHune cnyyvyanHbIX Benn4nH. MaTtemMmaTmnyeckoe oXxuagaHvue n ero CBoOMcTea. incnepcusa u
HOe OTKJIOHEeHUue C/ly4YanHOW BesIMYMHbLI; CBOMCTBa Ancnepcun. imcnepcus 4ymcna ycnexol
ncnblTaHnm bepHynnu. NMoHATME 0 3akoHe BonbLnX Ynucen. NamepeHne BEPOATHOCTEN U
n3mepeHus. NMpuMeHeHne 3akoHa B0/bLLINX YNCeN B COLMNOJIONU, CTPaXoBaHWUN, B 34PaBC
HUK, obecnevyeHnn Be30NacHOCTM HacesleHUs B Ype3Bbl4alHbIX CUTYaLUSX.

feomeTpuA

[feomeTpuyeckmne purypsl

duUrypbl B reoMeTpuu 1 B OKpYy>KatoLem Mupe

FeomeTpuyeckas urypa. BHyTpeHHSS, BHELWHASA obnacTn urypsl, rpaHmnua. JIMHY
JIaCTW Ha MJIOCKOCTW. BbiNnyknaa v HeBbINyKNasa purypsbl. [110cKkaa n Hensockasa purypsbl.

BoloeneHue cBoncTe 06bekToB. DopMmMpoBaHME NpeacTaB/ieHUn 0 MeTarnpeaMeTHC
TN «purypa». Toyka, oTpesok, npamas, nyd, JoMaHas, NJ0CKOCTb, yroJs, buccekrpuca y
CBOWCTBA, BUAbl Yr10B, MHOIOYrOJIbHUKWU, OKPYXXHOCTb U KPYT.

OceBad cuMmMeTpua reoMeTpmyeckmx guryp. LeHTpanbHasgs cMMMeTpus reomet
Guryp.

MHOroyrosibHuUKu

MHOroyrosibHMUK, ero 3JieMeHTbl N ero CBOMUCTBA. [lpaBuJibHbIE MHOIMOYroJlbHUK
Jibleé U HeBbINYKJ1ble MHOroyrojlbHUKWN. CyMMa Yr/ioB BbIMYKJ/IOr0 MHOMOYroJibHUKA.

TpeyronbHuk. Cymma yrnoB TpeyrosibHuKa. PaBHOOeApeHHbIN TpPeyrosibHUK, CB
NPU3Hakn. PAaBHOCTOPOHHUI TpeyrosibHUK. MegnaHbl, BUCCEKTPUCHI, BbICOTbI TPEYrOJIbHY
Me4yaTeJlbHble TOYKN B TpeyroJyibHNKe. HepaBeHCTBO TpPeyroJibHUKa.

YeTblpexyrosibHUKWU. Mapannenorpamm, poMm6, NpsaMoOyrosibHUK, KBagpaT, Tparnewus
CTBa W NPU3HaKW Napannenorpamma, pomba, NpsaMoyrosibHMUKa, KBagpaTa. Teopema Bapl

OKpY>XXHOCTb, Kpyr

Nx anemeHTbl 1 cBONUCTBa. XOpAbl N CeKyLLne, NX CBONCTBA. KacaTesibHble N NX CBO
LleHTpanbHble U BMNUCaHHble Yyrijbl. BnucaHHble U ONUCaAHHbIE OKPYXXHOCTU ANA Tpe)
BnncaHHble U OMWCaHHbIE OKPYXHOCTU ANA 4YeTblpexXyrosibHUKOB. BHEBMMCaHHbIE OK|
PaovkanbHasa oCb.

durypbl B NnpocTpaHcTBe (0bbeMHble Tena)

MHOrorpaHHMK 1 ero asieMeHTbl. Ha3BaHNA MHOMOrpaHHUKOB C Pa3HbIM MOJIOXKEHWE
In4ecTBOM rpaHen. NepBunyHbLIE NMpencTaB/eHNs 0 NUpamMnaax, napasanenennnenax, npu
pe, wape, unnanHgpe, KoHyce, X 3JleMeHTax U NpoCcTenLwmnx CBONCTBAX.

OTHoweHusA

PaBeHCTBO huryp

CsBonCTBa U MPU3HaAKU paBeHCTBA TPEYroJibHUKOB. [ONOIHNTENbHbIE MPU3HAKN P:
TpeyrosbHUKOB. [pNU3HaKM paBeHCTBa NapassienorpaMmMoB.

MapannenbHOCTb NPAMbIX

Mpu3Hakm n cBOMCTBaA NapassiesibHbIX NPSAMbIX. AKCMOMa NnapaniesibHOCTU EBKNNA:
BUYHbIE NMpeacCTaB/IeHNUsA 0 HEEeBKIMAOBbIX reoMeTpuax. Teopema Paneca.

MNepneHAnKynsapHble NpaMble

Mpamon yron. NepneHankynsap K npaMmon. CepefnHHbIM NePrneHaAnKYNSap K OTPe3KyY
CTBa N NPU3HAKN NepPrneHANKYISAPHOCTU NMPsAMbIX. HaKNIOHHbIE, MPOeKLmMKn, X CBONCTBA.

Mopobue

MponopuvoHasnbHble oTpe3kn, nogobue cduryp. NMonobHble TpeyronbHUKU. pwu:
nobuna TpeyronbHNMKOB. OTHOWeEHWeE naowanen NnofgobHbIX uUryp.

B3anmHoe pacnosioxxeHne npsiMon U OKPY>XXHOCTU, OBYX OKPYXHOCTEN.

N3mepeHns n BblYnCNeHns

Benn4yunHebl

MNoHATMe BennyunHbl. AnvHa. U3mepeHne gnnHbl. EAVHUBI N3MepeHnsa AJINHbI.

BennynHa yrna. NpagnycHaa Mmepa yrna. CMHYC, KOCMHYC M TaHreHC OCTporo )
YroJIbHOr0 TPeyroJibHUKa.



MoHATMe o naowann NAoCKon Urypbl 1 ee ceoucTBax. MamepeHue naowanen. Eal
n3MepeHus niaowanun.

MNpencTtasneHne 06 obbeme NPoOCTPaHCTBEHHOW hUrypbl 1 ero ceoncTeax. N3mepet
eMa. EguHunubl namepeHmnsa obremos.

N3mepeHns n Bbl4UCNEHNSA

WHCTpYMeHTbl 015 u3MepeHUin 1 noCTPOEHNIN; U3MepeHne N Bbl4NcsieHne yrnos, OJ
CTOSIHUI), Naowanen, BblHNCTIEHNE 1IEMEHTOB TPEYroJIbHUKOB C UCMOJIb30BaHUEM TPUTC
YyeCKUX CooTHoweHun. Mrnowagn. ®opmynbl NJaowWann TpeyrosibHUKa, napasnenorpal
YaCTHbIX BNOOB, Tpaneuuu, opmMmyna f'epoHa, popmysia naowaan BbiMyKIOro YeTblipexyr
opMynbl OSIMHBI OKPYXXHOCTU M rnowangn Kpyra. lnowanb KPYyroBoro CekTopa, Kp
MeHTa. lNnowanb NPaBUIbHOrO MHOMOYroJibHMKA.

Teopema lMudaropa. MNMudaroposbl TPONKN. TPUTOHOMETPUYECKNE COOTHOLLUEHUS B I
YrOJIbHOM TpeyroJsibHuUKe. TpuroHoMmeTpuieckmne pyHKLMUM Tyrnoro yria.

TeopeMa KOCMHYCOB. TeopeMa CMHYCOB.

PelwieHne TpeyrosibHNKOB. BblyncieHne yrnoB. Bel4ncieHne BbICOThbl, MeanaHbl 1 6
TpUCbl TpeyrosbHMKa. OpToTpeyrosbHUK. Teopema lNTtonemes. Teopema MeHenas. Teope

PaccToaHus

PaccTtossHne mexxay To4kamn. PaccTossHMe OT TOYKKU A0 NpsMoun. PaccTosHne mexng
pamMu.

PaBHOBeNMKMe N paBHOCOCTaBIEHHbIE PUTYPBbI.

CBoncTBa (aKCMOMBbI) ONIMHbI OTPe3Ka, BEJIMYUHbLI yrnaa, naowaan n obbema purype

feomeTpunyeckme NoCTpoeHus

FeoMmeTpunyeckme NOCTPOEHUS ONA WIKOCTPaLNN CBONCTB reoMeTpu4ecknx puryp.

WHCTpYyMeHTbl ons nocTpoeHnin. LUmpkyns, nnHenka.

MpocTenwmne NoCTPOEHNS LNPKYJIEM N IMHENKOW: NOCTPoeHne bucCcekTpuchl yrna,
ONKYnsapa K nNpssMon, yrnia, paBHoro JaHHoMmy.

MocTpoeHne TpeyrosibHUKOB N0 TPEM CTOPOHaM, ABYM CTOPOHAM U Yyriy Mexay Hiu
pOHE N ABYM MpuiexXalwmnMm K Her yrnam, rno gpyrmm ssieMeHTaMm.

HeneHve oTpe3ka B LAHHOM OTHOLLUEHUMN.

OcCHOBHble MeToAbl pelleHWs 3aday Ha MOCTpoeHune (MeTon reoMeTpUYecKuXx |
MeTo[ napansiefnibHOro nepeHoca, MeTo cMMMeTpumn, meTod nonobus).

DTanbl peweHns 3aga4q Ha NocTpoeHune.

reomeTpuyeckmne npeobpasoBaHus

MNpeobpa3zoBaHus

MpeacTtaBneHne o MeXnpeaMmeTHOM NoOHATUN «npeobpa3oBaHue». NMpeobpasoBaHu
MaTuke (B apudpmeTunke, anrebpe, reometpuydeckme npeobpasoBaHuns).

NBun>xeHns

OceBas M UeHTpaJZibHasd CUMMETPUN, MNOBOPOT U NapasiesibHbll nepeHoc. Kom
OBVXEHUW Ha MJIOCKOCTU N UX CBONCTBA.

Mopnobune Kak npeobpasoBaHme

FomoTeTUnsa. leomeTpuydeckme npeobpasoBaHNs Kak CpenCcTBO AOKa3aTeNbCTBa YTB
M pewieHus 3anau.

BekTopbl N KOOpAMHATLI Ha MJIOCKOCTU

BekTopsl

MoHATMe BeKTopa, LEeNCTBUA HaL, BEKTOpaMW, KOJUIMHEapHble BEKTOPbl, BEKTOPH
pa3noxeHne BeKTopa rno 6asncHbIM BeKTopaM. EQVMHCTBEHHOCTb pPa3/lIo)KeHUSA BEKTOPOB
CKansipHoe npon3BeneHne n ero CBOMCTBA, UCMNOJIb30BaHNE BEKTOPOB B (pu3mMKe.

KoopAaunHaThbl

OCHOBHbIe MOHATUA, KOOPAMHATLI BEKTOPa, PacCTOAHME MexXay To4YKamMn. KoopanH
pelunHbl oTpe3Ka. YpaBHeHna puryp.

NMpMeHeHne BEKTOPOB N KOOPAUHAT N4 pelleHnsa reoMeTpmnyecknx 3agau.

AdpdpunHHaga cnctema KoopanHaTt. Pagnyc-eeKTopbl To4YeK. LleHTpoua cucTteMbl To4e

NcTopmnsa maTteMaTmnku



BO3HMKHOBEHME MaTeMaTUKN KaK HayKWN, 3Tanbl ee pa3sntnd. OCHOBHbIE pa3gesbl
TUKW. BblgaoLwmeca MaTeMaTUKN U UX BKJ1ag B pa3BuUTME HayKMN.

BbeCcKOHeYHOCTb MHOX>XeCTBa MPOCTbIX 4Yucen. Yucna m OAWHbLI OTpPe3KoB. Pauwuo
yucna. NoTpebHOCTb B nppaymoHanbHbiX Ynucnax. LLikona MNMudaropa

3apoxxaeHue anrebpbl B Hegpax apudpmeTnkn. An-Xopesmu. PoxxaeHne 6yKBeHHON
nvkn. . ®epma, O. BueT, P. lekapT. iIcTopmnsa Bonpoca 0 HaXoXO4eHNN (hoOpMYyJT KOPHEWN ¢
N4eCckux ypaBHeHUWN cTeneHen, bonblwunx 4Yetoipex. H. TapTanesa, OX. KapaaHo, H.X
2.lanya.

MosiBNneHne mMeToda KOOPAMHAT, MO3BOJIAIOLWLErO MEePeBoaNTb FreoMmeTpumnyeckmne obb
A3bIK anrebpsl. MoasneHue rpagunkos GyHKUnn. P. ekapT, . ®epma. NMpumepsbl pasnndt
op4vHaT.

3agada JleoHapao [lMm3aHckoro (PmboHay4dm) 0 Kposmkax, 4ducina PdPuboHauvywu.
waxmMmaTHOM focke. CXoAMMOCTb reoMeTpUYecKoun nporpeccuu.

NCToKK Teopnm BEPOATHOCTEN: CTpPaxoBoe Aeso, asapTHble urpsbl. 1. Pepma, b. Mac
bepHynnun, A.H. Koaimoropos.

OT 3emnepnenunsa kK reometpun. NMudarop n ero wkona. Panec, Apxumen. NnaTtoH u .
Tenb. [locTpoeHne npaBuibHbIX MHOIMOYroJIbHUKOB. Tpuccekumna yrna. KsagpaTtypa Kpyrs:
Hue Kyba. NcTopusa 4nucna 1. 3o000T0e ceyeHne. «Havana» EBknuaa. J1. dnnep, H.N. Jloba
NcTopua naToro nocrtynaTa.

eomeTpua U NCKycCTBO. [eoMeTpuyeckmne 3aKOHOMEPHOCTU OKpY>KatoLlero Mupa.

AcTpoHOMUSA 1 reoMeTpusd. HTo 1 Kak y3Hann AHakcarop, IpaTtocdeH n ApucTtapx ¢
Mepax JlyHbl, 3emnn n ConHua. PacctosaHusa oT 3emnu ao JlyHel n ConHua. N3mepeHune pe
oT 3emnu o Mapca.

Ponb pPOCCUNCKUX YyYeHbIX B pa3BuTum MaTemaTuku: J1.9nmnep. H.N. JlobayveBck
Yebbiwes, C. KoBanesckas, A.H. Konmoropos.

MaTemaTuka B pa3sutum Poccuun: leTp |, wWKosa MaTeMaTUYeCKUX N HasBuray,
pa3BuTme poccmmnckoro gsota, A.H. Kpbinos. KocMudeckasa nporpamma u M.B. Kengbiul.

APNOMETUKA

HaTypanbHble 4ucna. HaTypanbHbi pag. LecAaTundHaa cucrtemMa cHucneHums. Apugpme
OeNCTBUA C HaTypasibHbIMKN Yncnamu. CTeneHb € HaTypasibHbIM NOoKa3aTenem.Yncsiosble
HUSA, 3HaYeHNe YNCNOBOro Bblpa>KeHns. PelleHne TeKCTOBbIX 3a4a4 apndpmMeTu4eckuMun c
[MpocTble n coCcTaBHbIe YUCAa.

Apobun. O6biIKHOBEHHbIE Apobu. OCHOBHOE CBONCTBO Apobu. CpaBHeHUE 0ObIKHOBEHHbIX
ApunpmMmeTnyeckmne encTeus ¢ 0bbIKHOBEHHbIMY ApobaMn. HaxoXXaeHne 4YacTu OT Lesiorc
no ero Yactu.lecAtTu4yHble gpobu. CpaBHeHUe fecATUYHbIX Apoben. ApnpmMmeTmnyeckmne L
necATUYHbIMN Apobsamn. lMNpenctaBneHne fecaTud4Hon Apobw B Buae OObIKHOBEHHOW
0ObIKHOBEHHOW B BUAE OeCATUYHON.[IPOLEHThI; HAaX0XXAEeHMe NPOLEHTOB OT BEINYUHbI U
rno eé npoueHTaM. OTHOLWEHME; Bblpa)keHne OTHOLWeEHUA B npoueHTax. lNponopuus;
CBOWNCTBO Nponopunmn.PeleHne TEKCTOBbLIX 3a4a4 apupmMmeTnyecknmm cnocobamm.
PaunoHanbHble 4ucna. MosnoXunTtesnbHble N OTPpULATESIbHbIE YMUC/a, MOAYb Yncna. MHO»
uenbix yncen. MHoOXXeCcTBO pauMoHasibHbIX YNCES; paLMOHaIbHOE YMCI0 KaK OTHOLLEeHuel
m — uesioe 4ucsao, a n — HaTypasibHoe. CpaBHeHMe paunoHasbHbIX 4ucen. Apud
OEeNCTBUA C paunoHasnbHbiMK YnciaMmu. CBONCTBA apupMeTndecknx oenctemm. CteneHo
rnokKasaTenem.

HdencteutenbHble Yncnia. KBagpaTHbIN KOpeHb U3 Yncsa. KopeHb TpeTben CTeneHn.

NMoHATMe 06 nppaymoHasbHOM Yucne. lepauMOHaancQTM YHETOH 3MEPUMOCTb CTOPO-

Hbl U QMaroHann KBagpata. ecaTndHble npubanxxeHnsa nppaumoHaabHbIX YUCE.
MHO>XeCTBO OENCTBUTENbHbIX Ynucen; NpeacTaBieHne AenCcTBUTENbHbIX Yncen 6eckoHey
CATUYHBbIMN apobamu. CpaBHEeHNE OEeNCTBUTENbHbIX Yucern.

KoopanHaTHasa npsamas. U3obpaxkeHne Yymucen To4KamMm KOopAMHaTHOM NpsiMon. YnNcnosbl
XKYTKN.



N3mepeHuns, npmbnmxxeHns, oueHkn. Pa3mepbl 06beKTOM OKpy>katowero mumpa (0T 3
HbIX 4YacTuy A0 BceneHHON), OANTENbHOCTb MNPOLLECCOB B OKpyXXakLem Mmupe. Bbig
XNTena—cTerneHn AecATr B 3anucn 4Yncna.
Mpubnn>xEéHHoe 3Ha4YeHne BeSINYNHbI, TOYHOCTb NpnbamxeHnsa. OKpyrieHne HaTypasbHE
NeCATUYHbIX apoben. NMpuKngka n oueHkKa pe3ysibTaTOB BblYUCIEHUA.

ANEBPA
Anrebpaundeckune BbipakeHns. byKBeHHble BblpakeHUs (Bbipa)KeHnsa ¢ nepemMeHHbIMn). Y
3HavYeHne OyKBEHHOro BblpakeHus. [onyCTuMblie 3Ha4YeHUsA nepemMeHHbIX. MoacTaHoB
HUN BMeCTO nepeMeHHbIX. NMpeobpa3oBaHne ByKBEHHbIX Bblpa>Xe€HUN Ha OCHOBE CBOMCTB
TNYECKNX OEeNCTBUN. PaBeHCTBO BYKBEHHbIX Bblpa>KeHUN. TOXX4eCTBO.
CTeneHb C HaTypaJibHbIM NoKa3aTesieM N eé ceoncTBa. OAHOYNIeHbl 1 MHOro4YsieHbl. CTen
rodsieHa. CrnoXeHue, BblMUTaHUE, YMHOXEHWe MHOro4sieHoB. PopMyJibl COKPALLEHHOI
XKEHMSA: KBaapaT CyMMbl U KBaapaT pa3HocTu. dopmyna pa3HOCTU KBaapaToB. Mpeobpas
JIOro Bblpa)KeHns B MHOro4ieH. Pa3znoXeHne MHOro4,1eHOB Ha MHOXUTEeNN. MHOro4YeHbl
rnepeMeHHon. KopeHb MHoro4seHa. KBagpaTHbIN TPEXYSIEH; Pa3/I0XKEHNEe KBapPaTHOrO -
Ha MHOXUTENN.
Anrebpaundeckas Opobb. OCHOBHOe CcBOWCTBO anrebpauyveckon apobu. CrnoxxeHune, Bt
YMHOXXeHune, neneHne anrebpanydecknx gpoben. CteneHb C LesbiM NoKasaTenem n eé CB
PaunoHanbHble BblpakeHns n nx npeobpasoaHus. JokazaTenbCTBO TOXKOECTB.
KBazpaTHble KOpHU. CBOMUCTBa apupMeTNYeCKUX KBagpaTHbIX KOPHEN N NX MPUMEHEeHne
pa30BaHWMIO YNCJIOBbIX Bblpa>XeHUN N BbIYUCIIEHUSAM.
YpaBHeHNsA. YpaBHeHNe C ogHOW nepeMeHHoW. KopeHb ypaBHeHUA. CBOMCTBaA 4MCIO
BEHCTB. PaBHOCUJIbHOCTb YPaBHEHUNA.
JlnHenHoe ypaBHeHMe. KBagpaTHoe ypaBHeHue: (popMysia KOpHeW KBagpaTHOro ypa
pema BueTa. PeweHne ypaBHEeHUN, CBOAALLNXCSA K JIMHENHBLIM N KBaApaTHbIM. [pumMepsl |
YPaBHEHUN TpeTben N 4eTBEPTON cTeneHen. PewweHne apobHo-paLMOHaibHbIX YPaBHEHN
YpaBHeHune ¢ AByMA nepeMeHHbIMU. JINHenHoe ypaBHeHMne C ABYMSA NepeMeHHbIMUN, NMpuM
LWeHNA ypaBHEHUNN B LiesiblX YNCnax.
Cnctema ypaBHeHUN € AByMSA nepeMeHHbIMU. PaBHOCUNIBHOCTb cucTteM. CUCTEMbI ABYX I
YpaBHEHUN C OBYMS MNepeMeHHbIMU; pelleHue MNoACTaHOBKOW U crioXeHueM. [Mpumel
CUCTEM HeNMHENHbIX YPaBHEHU C ABYMS NepeMeHHbIMU.
PeweHne TeKCTOBLIX 3a4a4 anrebpanyeckmm cnocobom.
[JeKkapToBbl KOOPAMHATLI Ha NJOCKOCTU. paduyeckan nHTepnpeTauns ypaBHeHUs C OBY
MeHHbIMWN. paPuK JNIMHENHOro ypaBHEHUSA C ABYMSA MNepeMeHHbIMU; YrioBon KO3l
MOW; yCJ/i0BME napassiesIbHOCTU NpAaMbIX. paukm NpocTenunx HeJIMHENHbIX YPaBHEHWUY
na, runepbona, oKpy>XHoCTb. pachnyeckas nHTeprnpeTaunsa CUCTEM ypaBHEHUN C ABYMS
HbIMWU.
HepaBeHcTBa.YncnoBble HepaBeHCTBaA N UX CBONCTBa. HepaBeHCTBO C O4HOW NMepeMeHHO
CUNIbHOCTb HEepaBeHCTB. JIMHeHble HepaBeHCTBaA C OOHOW nepeMeHHOW. KBagpaTHbIe He
Cncrtembl HepaBEHCTB C O4HOW NMepeMeHHOWN.
OYHKLUUN
OyHKUMK. Mpumepbl 3aBUCMMOCTEN; NpsaMas MponopLMoHasibHOCTb, obpaTHasa npono
HOCTb. 3aaHne 3aBUCUMOCTEN (PopMysilaMU; BbIHNCTIEHMSA NO POPMYJiIaM. 3aBUCUMOCTUN M
nn4nHamu. Mpumepbl rparkKoB 3aBUCUMOCTEN, OTPaXKaoLWKMX peasibHble NMpoLecchl.
Yucnosble yHKUUWU. NOHATNE pyHKUMKN, 06nacTb NpUMeHeHusa n obnacTb 3HaAYeHUsa
Cnocobbl 3agaHna pyHKUMN. F'padmk pyHKLMKU. CBONCTBA (PYHKLMN, UX OTPakeHne Ha r
OYyHKUMK, onucbiBaowWme npamyto n obpaTHy0 NponopunOHasibHbie 3aBUCUMOCTU, UX P:
cBoncTBa. JlInHenHaa (QyHKuUMA, eé rpadumk u CBOMNCTBaA. KBagpaTuyHasa QyHKUUSA,
cBoncTBa. CTeneHHble PYHKUMN C HaTypasibHbIMU NoKa3aTensaMn 2 u_3, ux rpaukm u c

Mpacunkn pyHKLNI
B=Vx, y=|x|.
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Yucnosble nocsienoBaTesibHOCTU.MIOHATUE 4YMCIOBOM MNOCAe[oBaTeNIbHOCTU. 3ajaHue
TeJIbHOCTU PEKYPPEHTHON POPMYION U POPMYJION N-ro YneHa. ApmdpmMmeTnyeckasa n reom
Cckasa npogeccun. ®opmybl N-ro YgeHa apnpmMeTn4ecKonm N reoMmeTpmnyYecKon nporpeccu
nepBbIX M-X 4seHoB. N300parkeHne 41eHOB apuPMeTNYECKON N reoMeTPpnYecKon nporpe
KaMN KOOPAWHATHOMN NNOCKOCTU. JINHENHbIN U 3KCMOHEeHUMaIbHbIN POCT. C/I0XKHbIE NpoL,
BEPOATHOCTb N CTATUCTUKA

OnncaTenbHasa cTaTUCTUKa. lNpepcrtaBneHne faHHbIX B Buge tabnuu, gnarpamm, rpagut
YamHaa WU3MeH4YMBOCTb. CTaTUCTUYECKMEe XapaKTepucTuknm Habopa AaHHbIX: cpefHee
4yeckoe, MegnaHa, Hanbonbllee U HanMeHbllee 3Ha4YeHus, pa3max. NpeacTaBneHne o Bbl
nccnenoBaHun.

Cny4anHble cobbiTNA N BEPOATHOCTb. [MOHATUE O C/Tly4alHOM OMbITe U CIyHanHOM COBbITY
CTOoTa chyyamHoro cobbiTma. CTaTUCTUYECKMA MOAXOL K MOHATUIO BEPOSATHOCTU. Bej
NPOTUBOMONIOXKHbIX COOLITUN. [lOCTOBEPHbIE N HEBO3MOXHbIE COBbLITUSA. PABHOBO3MOXXHOC
Tnn. Knaccmyeckoe onpepenieHne BepoATHOCTMU.

KombunHaTopuka. PeweHne kombnHaTopHbIX 3aaa4 nepebopom BaprnaHToB. KombuHaTop!
BUJ1I0 YMHOXXeHUA. [NlepecTaHOBKU N (hakTopuan.

TEOMETPUA

HarnagHaa reometpud. HarnagHole npencraB/ieHNs 0 purypax Ha njioCKOCTU: npamas, «
Nlyd, Yron, sioMaHasi, MHOIMOYroJlbHUK, OKPYXXHOCTb, KpPYr. YeTbIpéXYrosibHUK, MPSMO)
KBagpaT. TpeyrosibHUK, BUAbl TPeYrosibHUKOB. [lpaBUJibHble MHOrOyrosibHUKu. B3awnw
NIOXKEeHne ABYX NpSAMbIX, OBYX OKPYXHOCTEW, NPSAMOA N OKPYXHOCTU. M3o0bparkeHune
YeCKUX pUryp n nx KoHpuUrypaumnmn.

OnnHa oTpeska, NoMaHon. NepuMeTp MHOroyrojibHMKa. EgnHunubl nsmepeHns gavHoel. U3
OJIVHbI OTpe3Ka, NoCTPoeHne oTpe3ka 3aaHHON AJINHbI.

Buabl yrnoB. 'pagycHada mepa yrna. isamepeHue n NnoCTpoeHne yriaoB C MOMOLLbIO TPaHCI
buccekTpuca yrna.

MoHAaTWe naowaamn purypbl; eAUHUULI U3MepeHna naowanu. Naowanb NPAMOYrosibHUKa
Ta. MpnbnnxxéHHoe unsmepeHue naowagn Guryp Ha knetdaton bymare. PaBHoBenut
Pa3spe3aHue 1 cocTaBieHMe reoMeTpuyecknx puryp.

HarnagHble npeacTaBneHns 0 NPOCTPaHCTBEHHbIX urypax: Ky, napannenenunen, npu
Mmpaa, wap, cepa, KoOHyc, umnanHap. N3obpa>keHne NpocTpaHCTBEHHbIX puryp. NMpumept
MHororpaHHuku. lpaBuJibHble MHOrorpaHHUKW. lNpuMepbl pa3BéPTOK MHOMOrpaHHUKC
Apa n KoHyca. N3rotoBneHne moaenen npoCcTpaHCTBEHHbLIX uryp.

NMoHsaTne obbéma; egnHMubl 06bEMa. O6BbLEM NPAMOYrosibHOro Napansaenenunena, kyba.
MoHAaTMe o paBeHcTBe uryp. LleHTpanbHada, oceBas M 3epkKasibHaa cummeTpun. U3
CUMMETPUYHbIX PUryp.

feomeTpuyeckune curypbl. lMNpamble n yrnabl. Todyka, npsaAMas, NJOCKOCTb. OTpe3oK,
Buabl yrnos. BepTukanbHble U CMeXXHble yribl. buccektpuca yrna.

MapannenbHble U NepeceKkawwwmecsa npamble. lNepneHonkyngapHbole npamble. Teopemb
NeNbHOCTU U NeprneHanKynapHOCTU NpsaMblX. MNeprneHanKynap n HaknoHHasa K npsamon. C
HbI NeprneHanKynsap K OTPe3KY.

feomeTpunyeckoe MecTo Tovek. CBOMCTBa OUCCEKTPUCHI yria U CepeanHHOro nepne
OTpPEe3KYy.

TpeyronbHUK. BbicoTa, MegnaHa, buccekTpuca, CpeHas NMHNA TpeyrosibHUKa. PaBHobe,
PaBHOCTOPOHHME TPEeYroJsIbHUKWN; CBONCTBA N NPU3HaKK paBHObeApPEeHHOro TpeyrobHUK:
KW paBeHCTBa TpPeyrosibHWKOB. HepaBeHCTBO TpeyrosibHUKa. COOTHOLEeHUA Mexay C
yrnamu TpeyrosibHuka. CyMMa yrnioB TpeyrosibHuKa. BHewHre yrnbl TpeyrosibH1uKa. Teoj
neca. Nopobune TpeyronbHMKOB. MNMpn3Haku noaobusa TpeyrosnbHMKOB. TeopeMa Mundarope
KOCWHYC, TAHFeHC, KOTaHreHC OCTPOro yrsa npaMoyrosisHOro TpeyrojlbH1MKa 1 yrjios OT !
* NpuBeneHne K OCTpoMy yriy. PeweHne npaAMoOyrosibHbiX TpeyrolbHUKOB. OCHOBHOE Tp
Tpunyeckoe Toxxaectso. ®opmysibl, CBA3bIBAlOLMNE CUHYC, KOCUHYC, TaHIFeHC, KOTAHMeHC (
TOro e yrna. PeweHuve TpeyrosibHMKOB: TeopeMa KOCUHYCOB N TeopeMa CUMHYCOB. 3aMet
TOYKU TPEeyroJibHUKa.



YeTblpéxyronbHuk. MapannenorpaMmm, ero CBONCTBA U NpuU3HaKW. MNMpaMoyrosibHUK, KBaL)
MX CBONCTBA N NpU3HakKn. Tpaneuuns, cpegHAas NMHUA Tpaneumn.
MHOroyrosibHUKBbINYKJ1bIEMHOrOyroJibHUKILYMMa YrJ/i0B BbiMyKJIOFOMHOIMOYroJibHU-
Ka.l1paBUIbHLIEMHOIMOYIrOJIbHUKW.

OKpYy>XHOCTb 1 Kpyr. yra, xopaa. CekTop, cerMeHT. LleHTpasibHbIN yros, BNNCAaHHbIN YT
YyMHa BMUCaHHOro yrja. B3auMHOe pacnonoxeHue MNpAMON U OKPYXXHOCTWU, OBYX OK
KacaTenbHas 1 ceKyLlas K OKPY>XHOCTU, UX CBOWNCTBa. BNncaHHble N ONMcaHHble MHOTOY!
OKpPY>XXHOCTb, BMMWCAaHHaa B TPEYroJibHUK, N OKPYXXHOCTb, OMWCaHHAsA OKOJIO TPeyroJit
CaHHble U OMNCaHHbIe OKPYXXHOCTW MPaBuUJIbHOr0 MHOIMOYroJlbHUKa.

FreomeTpunyeckme npeobpasoBaHus. NoHATME O paBeHCTBE uryp. NoHATUE O ABUKEHUN
LeHTpasibHasg CMMMeTpUn, NapasaienbHbli NepeHoc, NoBOPoT. NMoHATMe 0 nogobun gury
TAN.

PelweHne 3aa4 Ha Bbl4NCIeHNE, A0KA3aTeIbCTBO N NOCTPOEHME C NCMOJIb30BaHNEM CBOI
YeHHbIX uryp.

N3mMepeHne reomeTpuyecknx sBennyunH. 1nnHa otpeska. PaccTtosHue OT TOYKM 00 NPSAMOL
CTOAHME MeX Ay NnapaisiefibHbIMUN NMPAMbIMN.

NepnMeTp MHOrOyroJsibHUKa.

ONnHa OKPY>XHOCTU, YNCNO 4, AJINHA AYTN OKPYXXHOCTWU.

papmycHas Mepa yrna, COOTBETCTBUME MeXAy BeJSIMYUHOW LEeHTPasibHOro yrja v A
OKPY>XHOCTW.

MoHATWe nnowann NNoCKUX uryp. PaBHOCOCTaBIeHHbIe W pPaBHOBENNKME PUTYpbHI.
npaMoyrosibHMKa. lnowann napannenorpamma, TpeyrosibHUKa U Tpaneuuun. lnowal
yronbHuKa. lNnowanb Kpyra v nnowagb cektopa. CoOTHOLWeHMe Mexay nsowanam
puryp.

PelweHne 3aga4 Ha Bbl4YUC/IEHNE U A0Ka3aTesIbCTBO C UCMOJIb30BaHNEM U3YYEHHbIX POPM
KoopauHaThbl. YpaBHeHMe npsamon. KoopaouHaThl cepefnHbl oTpe3ka. PopMya pacCTOsHL
Ay OBYMSA TOYKaMM MNOCKOCTU, YpaBHEHME OKPYXXHOCTMN.

BekTopbl. AnnHa (Moaoynb) BekTopa. PaBeHCTBO BeKTOPOB.KoJ/IMHeapHbIe BEKTOpbl. KOoo|
BeKTOpa. YMHO)XeHNe BeKTOopa Ha Y1Cao, CyMMa BEKTOPOB, Pa3JloXKeHne BeKTopa no ABy
JINHeapHbIM BekTOopaM. CKanspHoe rnponussefeHne BEKTOPOB.

NOIMMKA N MHOXXECTBA

TeopeTUKO-MHOXKeCTBEeHHbIe MOHATUA. MHOXXeCTBO, 3/IeMeHT MHOXXeCTBa. 3ajaHue N
rnepevyncsieHneM 3/1IeMEHTOB, XapaKTepucTuyeckum cBoncTBoM. CTaHAapTHble 0603H
NOBbIX MHOXeCTB. lycToe MHOXXeCTBO 1 ero o6o3HavyeHune. NogMHoXecTBO. O6beANHEH)
cevyeHme MHOXeCTB.

NnnocTpauns oTHOWEHUA MeXay MHOXeCTBaMu C MOMOLLbIO Anarpamm dmnnepa—BeHHa
2nemMeHTbl nornku. OnpepeneHve. AKCMOMbI U TeopeMbl. [Joka3aTenbCTBO. [lOoKa3aTe
npoTmBHoOro. Teopema, obpaTHasa gaHHOW. MpMep U KOHTpPNpUMep.

NMoHATNE O PaBHOCUILHOCTW, CnefoBaHWK, ynoTpebsieHne NOornvyecknx CBSA30KE C J1 U
TOM W TONBKO B TOM CJ/iy4Yae, JlorM4eckne CBAKUN, U N WU .
MaTeMaTuKa B UCTOPUYECKOM pa3BuTuun. ictopma opMnpoBaHua MOHATUA YMUCIa: HAT
Hble Yyncna, opobun, HeJoCTaTOYHOCTb PaUVOHasbHbIX YACEN A1 FreoMeTpPU4ecKux nsmep
paunoHanbHble 4Yncna. CTapuHHble CUCTEMbl 3anncu 4Yucen. Opobw B BasunoHe, Eri
OTKpbITME AecaATUYHbIX Apoben. CTapuHHbIe cucTtemMbl Mep. [ecATudHble apobu un
cuctema mep. lNossneHne oTpuuaTesbHbIX Ynucen n Hyna. JI. Maruum kun. J1. dnnep.
3apoxaeHune anrebpbl B Hegpax apupmeTnkn. An-Xopesmm PoxxgeHne 6yKBeHHON CUMBC
depma. ©. BueT. P. lekapT. IcTopuma Bonpoca 0 HaxoXxaeHnmn opmy s KopHen anrebpau
YpPaBHEHUN, HeEpa3peLlnMOoCTb B paamnKaiax ypaBHeHUn ctene HK, bonbluen YyeTbipéx. H.
k. KapgaHo, H.X. Abensb, 3. Nanya.

N306peTeHne meTona KOOPAMHAT, MO3BOJIAIOLLErO NEPEBOANTL FreoMeTpuyeckme 0b6beKkT
anrebpsl. P. ekapT u IN. ®epma. MNMpumepbl pa3nyHbiX CUCTEM KOOPAUHAT Ha MJOCKOCTV
3apaya JleoHapao MusaHckoro (PnboHayvy4mn) o Kpoamkax, Ymcna ®nboHayym. 3agada o L
HON LOCKe.



NcTokn Teopun BepoATHOCTEW: CTpaxoBoe Aeso, a3apTHble urpbl. M. ®epma n b. MNackan
Hynnn. A.H. Kosimoropos

OT 3eMnemepus kK reometpun. MNMudarop n ero wkona. Panec. Apxnumen. lNocrtpoeHns c n
LUUPKYA N NNHENKN. NoCcTpoeHne npaBuibHbIX MHOIOYroJibHUKOB. Tpucekuma yrna. Kea,
Kpyra. YasoeHune Kyba. icTopusa yncna n. 3o00Toe ceveHune. «Havana» EBknuaa. J1. 1
Jlo6avesckuin. Uctopusa natow noctynata. Cocdnsm, napagokcshl.

5 Knacc
MoBTOpeHMe Kypca MaTeMaTUKKN

Cno)eHune 1 Bbl4MTaHMe HaTypasbHbIX YACeN. YMHOXEHME U AeNeHNne HaTypasibHbIX
yucen. PeweHne NpoCcTbiX ypaBHEHW, 3a4ay.

JTnHnn

Pa3sHoobpa3HbIi Mup nuHMi. MNMpamas. Yactu npamon. JlomaHasa. OanHa ANHUN.
OKpPY>XHOCTb. HaCTn OKPY>XHOCTW.

HaTypanbHble Yucna

3anncb U YTeHne HaTypasibHbIX Yncesn. HatypasbHbin pag. CpaBHEeHUE HaTypasibHbIX YUC
Yucna v To4kM Ha nNpaMoin. OKpyrieHne HaTypasbHbIX Yncen. PeweHne KoMbMHaTOPHbIX
3anau.

[lencTBuna ¢ HaTypaabHbIMK YUCAAMN

CnoxxeHune u Bbl4UTaHMeE. YMHOXeHNe 1 geneHune. Nopanok 4encTBuin B BbIYHUCIEHNSAX
CteneHb 4Yncna. 3a4a4m Ha OBUXKEHMe.

Mcnonb3oBaHMe CBOUCTB AEUCTBUN MPU BblHNCNEHNAX

CBONCTBa CNOXEHUSA U YMHOXXeHUA. PacnpenenuTesisHOoe CBOMNCTBO. 3aZayn Ha 4acTw.
3ajaydun Ha ypaBHMBaHUMe.

Yribl U MHOFOYrOJ1IbHUKN

Yron. CpaBHeHue yrnoB. iamepeHune yrnos. Yribl U MHOMOYrO/lbHUKWA.
fenumocTb Yncen

Henntenn n kpaTtHble. [poCTble N COCTaBHbIe Yncna. CBoncrtea e/ IMMOCTMN.
Mpu3Hakn gennmocTun. [leneHne C OCTaTKOM.

TpeyroNbHUKN 1 YeTbIPEXYT0/IbHUKN

TpeyrosibHUKN N nx BuAabl. NpAMOYrosbHUKN. PaBeHCTBO uUryp.
MNnowanb NPAMOYroJsibHUKA.

Opobwn

Oonwn. MoHaTne gpobun. OcHoBHOe cBOWNCTBO Apobu. MNpueeaeHne apoben K
obuwemy 3HameHaTento. CpaBHeHne apoben. HaTypanbHbie Yncna n apodu.

JencTBusa ¢ apobsmu



CnoxeHue n BolYnTaHue gpoben. CmewwaHHble opobu. CnoxxXeHne N Bbl4nTaHue

CMeLlaHHbIX gpoben. YMHOXeHne apoben. NeneHne apoben. HaxoxaeHne 4actu

LLesioro 1 Lesioro rno ero 4yactu. 3afja4vym Ha COBMeCTHYIo paboTy.
MHoOrorpaHHMKu

N306parkeHne reomeTpuyecknx ten. MNapannenenunen. O6vem napannenenvnega.
NMupamupa.

Tabnnubl n gnarpammbi
YTeHune n cocTaBneHune Tabnny. JuarpaMmmel. Onpoc obWweCcTBEHHOr0O MHEHUS.

NTorosoe nosTopeHmne 5 Knacca

[dencTena ¢ HaTypaibHbIMN YucnaMmu. lennMmocTb Yucen. lenctemsa ¢ apobamu.
TekcToBble 3a4a4n. D1IeMEeHTbl FeoMeTpuUun.

6 Knacc

Apobu n npoueHThl
Y10 Mbl 3HaeM 0 Apobsax. BelyncneHus ¢ gpobsamm. «MHoOrosTakHble» apobwu.
OcHOBHble 3aja4u Ha apobu. Yto Takoe npoueHT. CTtonb4yaTbie N Kpyrosble AvarpaMmMmel.
MpsAMble Ha NJIOCKOCTN 1 B NMPOCTPAHCTBE
MNepecekatowmecsa npamble.lNapannesnbHble npsMble. PaccToaHme.

HecaTnyHole gpobu
HdecaTnyHasa 3annce gpoben. flecaTnyHble opobum n metpuveckas cuctema mep. lNMepeson
BEHHOW Apobun B gecatnyHyto. CpaBHEHME OeCATUYHbIX apobei.
AdencTema ¢ pecaTuyHbIMn gpobamu
Cno)eHune n Bbl4MTaHUE OeCATUYHbIX Apoben. YMHOXKeHne 1 feneHue aecaTnyHom opob
100, 1000. YMHOXXeHMe pecaTunydHblix apoben. eneHne pgecatnyHolx apoben. eneHve A
apoben (npogosmxkeHune). OKpyriaeHne gecaTuyHbix gpoben.3agavym Ha ABMXKEHMeE.
OKpPY>XXHOCTb
OKpY>XHOCTb 1 npsaMas. [1Be OKPY>XHOCTWU Ha NJOCKOCTU. [locTpoeHne TpeyrosbHuKa. Kp
Tena.
OTHOLWEeHUs 1 NPOoLEeHTbI
YTOo Takoe oTHowWweHue. [lenieHne B 4aHHOM OTHOLIEeHUW. «[ NaBHaga» 3afa4va Ha NPOLEHTE
>XEeHMNe OTHOLIEeHUS B NpoLeHTax.
CnmmeTpus
OceBas cummeTpusa. Ocb cummeTpun purypsl. LleHTpanbHaa cnmmeTpums.
Bbipa)keHus, opMybl, ypaBHEHUS
O MmaTemMaTn4eCcKoM s3blke. ByKBEHHbIe Bblpa>KeHUs N YACSI0Bble NMOoACTaHOBKN. DOpMYJib
neHus no gopmynam. ®opMysibl AJIMHbI OKPYXKHOCTU, niowanmn Kpyra n obbvéma wapa. Y
ypaBHeHwue.
Llenble yncna
Kakune 4yucna HasbiBatoT uesibiMu. CpaBHeHue uenbix Yyucen. CrioxKeHune uesblX Ynces. Bol
uesblX Yyncen. YMHOXeHVe N aeneHne uesbixX Yncesn.
MHo>xecTBa. KombuHaTopurKa



MoHaTHe MHOXXecTBa. Onepaunn Hag MHOXXeCcTBaMU. PelleHre 3a4a4 C MOMOLLBLIO KPYTOE
KoMmbunHaTopHble 3aga4u.
PaunoHanbHble Ynucna
Kakue 4yncna Ha3biBalOT paumoHasibHbiMU. CpaBHEHME paunoHaibHbIX Ynucen. Moaynb 4n
CTBUSA C pauMoOHaabHbIMU YNCcnamMmu. YTo Takoe KoopanHaThbl. [1psAMOYroJibHble KOOPAMHAT
MJOCKOCTM.
MHOroyrosibHMKM 1 MHOIrorpaHHuKM
Mapannenorpamm. MNMnowaan. Npunsma.

MoBTOpeHune

7 Knacc

Anrebpa
Bblpa)keHus, ToXXOecTBa, ypaBHEHUA. YNCOBble BbipaXkeHUs ¢ nepeMeHHbIMU. [NpocTten
npeobpa3oBaHUA Bbipa)XeHUN. YpaBHeEHNE, KOpeHb YpaBHeHUS. JINHenHOe ypaBHEHNE C C
pemMeHHOW. PelleHne TeKCTOBbIX 3a4a4 MeTOL0M COCTaBJIeHUs ypaBHeHUN. CTaTuctumyec
TEepPUCTUKN.
OyHKUMN. PyHKLMSA, 06nacTb onpegeneHna QyHKUNUN. BeldncneHmne 3Ha4eHNn QYyHKLUN T
Mmyne. Npapuk dpyHkumn. MNpsamMas NPONopuUMOHANIbHOCTL N ee rpaduk. JInHenHaa o
rpauk.
CteneHb C HaTypaJibHbIM NMoka3aTeneM. CTeneHb C HaTypaJibHbIM MoKa3aTeNeM 1N ee CB(
OfHouNeH. DYHKLMN ¥, § % 1 X rpadvKu.
MHoro4neHbl.MHOro4NeBnoXXeHNEBbIYNTAHN@ YMHOXKEHNBHOI 04 1IeHOBa3noXeHne
MHOI04J1IEHOB Ha MHOXXUTENN.
®OPMYJbl COKPALLLEHHOro YMHOXeHUs . GopMmynbi#ad+ Rab ¥ Ha + B¥ d + 3% +
3aB = B (a + b)%aab b= 3+ B MpumeHeHne dpopMyn coKpaLLeHHOro YMHOXEHNS B Npe
pa30BaHUAX Bblpa>KeHUN.
CncrteMbl NIMHENHbIX YypaBHeHUU.CCcTeMa ypaBHEHUI. PelleHne cncTemMbl ABYX JINMHEWHDI;
HEeHW C ABYMS MepeMeHHbIMN N ero reoMeTpuyeckas nHTeprnpeTauus. PelweHne TeKCTo
MeTOLOM COCTaBJIEHUS CUCTEM YPaBHEHUN.
feomeTpuAa

HadanbHble reoMmeTpuyeckne ceefieHns. HavanbHble NOHATUA NaaHUMeTpun. FleomeTpne
durypsl. loHATHe 0 paBeHcTBe puryp. OTpe3ok. PaBeHCTBO OTpe3KoB. [JniMHa oTpes3Ka U
cTBa. Yron. PaBeHCTBO yrios. BennynHayrna n ee ceonctea. CMeXHble U BepTUKasibHble
nx ceoncTia. NepneHanKynspHbIe MpsMble.

TpeyronbHUKN. TpeyronbHUK. NprU3Haku paBeHCTBa TPeyroJibHUKOB. [NepneHankynsap K
MepgunaHbl, BUCCEKTPMUCHI N BbICOTbI TPeYrojsibHUKa. PaBHOOeApPEHHbIN TPEYrobHUK U ero
OcCHOBHbIe3afauun Ha NoCTPoeHMe C NOMOLLBLIO LNPKYS U JIMHEWKMN.

MNapannenbHble npsAMble.l1pU3HaKM NapassiesibHOCTUN NPAMbIX. AKCMOMa napasniesb-
HbIX NpAMbIX. CBONCTBa NapasiyiesibHbiX NPAMBbIX.

CooTHOWeEHNA MexXay CTOPOHaMN N yrinaMu TpeyrojibHuka. CymMmma yrios TpeyroJibHUKa
OTHOLLEHUA MeXxay CTOPOHaMWN U yrinamMu TpeyrosibHMKa. HepaBeHCTBO TpeyrojsibHuKa. H
pble CBOMCTBA NPAMOYIOJIbHbIX TPEYroJIbHUKOB. [Tpn3HaKn paBeHCTBa NPAMOYIOJIbHbIX T|
HWKOB. PaccTosiHMe OT TOYKK 00 NpAMON. PaccTosdHue Mexxay napaiiesibHbIMU NPAMbIMA
Ha NocTpoeHue.

8 Knacc

Anrebpa

PaunoHanbHble gpobu. PaunoHanbHasa opobb. OCHOBHOE CBOMCTBO Apobun, cokpalleHue
ben/ToxxaecTBeHHble Npeobpa3oBaHNA paLMOHaIbHbIX BblpaXXeHUNA.
KBagpaTHble KOpHU. MoHATMeE 06 nppaunoHanbHbix Yncnax. Obuime ceegeHns o 4ENCTBU
yucnax. KsagpaTHbll KOpeHb. NMOHATME 0 HaxXOXAeHUN NPUBANIKEHHOI0 3HAYEHUSA KBaAf
KopHA. CBOMCTBa KBaApaTHbIX KOpHen. Npeobpa3oBaHUS BbipaXKeHUN, cogep KaLlunX KBa,
KOPHMW.



KBagpaTHble ypaBHeHUsA.KBagpaTHoe ypaBHeHne. DopMysia KOpHen KBaapaTHOro ypasH
PelueHne paumnoHanbHbIX ypaBHeHUW. PelleHne 3a8a4, NpMBOASALLMNX K KBagPaTHLIM YPaE
NPOCTENLLNM PaLNOHAIbHBIM YPABHEHUAM.

HepaBeHcTBa. Y1cnoBble HepaBeHCTBA U UX CBONUCTBA. [MoYN1eHHOEe CNoXKEHNE U YMHOXKE
NIOBbIX HEpPaBEHCTB. MNorpeLlHoCTb U TOYHOCTb NPpUbAMXKeHUs. JINHEeNHbIE HEPABEHCTBA C
rnepeMeHHoOn u NX CNCTEeMBbI.

CteneHb C UenbIM NMoKa3saTesnieM. IeMeHTbl CTaTUCTUKK. CTeneHb C LefbiM rnoka3saTtenel
csoncTBa. CTaH4apTHbIN BUA Ynucna. MpubnvxeHHbIn BblHNCNEHMUS.
eomeTpusa
YeTblpexyrobHUKN.MHOroyrosibHUK, BbINYKJ/1bIl MHOIOYrOJIbHUK, YeTblpexyroJibHuK. laj
norpamMmm, ero CBONCTBa U NpusHaku. Tpaneyuns. NpamMoyronbHuK, poMb, kBagpaT, UX CBO
OceBaf 1 UeHTpasibHasa CUMMeETPUN.
MNnowapnb. NMoHATHE NaowWwaan MHOroyrojsibHMKa. Nnowann npamMoyrosibH1UKa, napasieno
TpeyronbHWKa, Tpaneunn. Teopema lMNudaropa.
MNopobHble TpeyronbHUKW. MoaobHble TpeyrosibHUKKU. Mpu3Haku Nogobusa TpeyrofbHUKO!
MeHeHne nofobusa K AoKasaTesibCTBY TeopeM n pelleHuto 3agad. CUHYC, KOCMHYC N TaHr
ro yrsia npsAMOyroJibHOro TpeyrojibHNKa.
OKpY>XHOCTb. B3anmMHoe pacnosioXeHune npaMon N OKPYXHOCTU. KacaTesibHas K OKPYXH
CBOWCTBO U Npu3Hak. LleHTpanbHble 1 BNUCAaHHbIE YIJibl. YeTbipe 3aMedaTesibHble TOYKU
HUKa. BnnucaHHasa n onncaHHasa OKPY>XHOCTW.

9 Knacc
Anrebpa
KBagpaTuniHasa pyHKuna. ®yHKuma. Ceonctea yHKUMA. KBagpaTHLIN TpexyaeH. Pa3nox
KBaApaTHOro TpexyaeHa Ha MHOXUTenn. ®yHk bk y=,20€ cBoiCcTBa 1 rpadmk. Hepa-
BEHCTBa BTOPOW CTENEHU C 04HOW NnepemMeHHoN. MeToa NHTepBasios.

YpaBHeHNA 1 HepaBeHCTBaA C OAHOW NepemMeHHoW. Llenble ypaBHeHNA. HepaBeHCTBa BTO|
CTeneHun c ogHOW nepemMeHHon. MeTon MHTEpPBasIOB.

YpaBHeHNA 1 HepaBeHCTBa C ABYMSA NepemMeHHbIMU. YpaBHeHue C ABYMS NepeMeHHbIMU
rpagumk. CuctemMmol ypaBHEHUN BTOPOW cTeneHn. PewleHre 3agay C MOMOLLbIO CUCTEM ypal
BTOPOW CTeneHu. HepaBeHCTBa C ABYMSA NePEMEHHbIMU U UX CUCTEMBI.

Mporpeccun. ApupmMeTnyeckasa n reomeTpuyeckasa nporpeccun. Popmysbl N-ro YaeHa n «
nepBbIX NYNEeHOB Nporpeccun. beckoHe4vyHOo ybbiBatoOWas reomeTpuyeckas nporpeccus.
dNneMeHTbl KOMBMHATOPUKKN U Teopun BeposaTHoCcTeNn. KoMOMHaTOpHOE NpaBusio YMHOXXE
NepecTaHOBKMW, pa3melLleHuns, codeTaHna. OTHOCUTesNIbHasa 4YacTOTa U BEPOATHOCTb ClYYe
ObITNS.

eomeTpuAa

BekTopbl.OnpeneneHne BeKTopa, Havyano, KOHeL, HyJ1eBON BEKTOP, OJ/INHA BEKTOpPa, KOJIJ
Hble, COHanpaBJIeHHbIE, MPOTUBOMOJIOXKHO HarnpaB/lIeHHble, paBHble BEKTOPbI. 0603HaYeH!
pa>keHne BeKTopoB. OTKNaabiBaHME BEKTOPA OT LAHHOMN TOYKW.

Cno)xeHuve u BblYMTaHME BEKTOPOB. 3aKOHbI CJZIOXKEHUS, onpenesieHne CyMMmbl, MPasusio T
HWKa, NpaBuao Napassenorpamma. NNocTpoeHne BeKTopa, PpaBHOro CyMmmMe ABYyX BEKTOPO!
3y NpaBuia TpeyroJibHWKa, NapasiiesiorpaMmma, MHOroyrosisHuka. lNoHaTne pasHocCcTu 4
pOB, MPOTUBOMOJIOXKHbLIX BEKTOPOB.

OnpepneneHve yMHOXXeHUS BEKTOpPa Ha YMUC/0, CBONCTBA. lpMeHeHne BEKTOPOB K peLulel
TeopeMbl 0 CpefHeN NNHUK Tpanewununm n aaropnuTm pewieHnsa 3agay ¢ NpUMMeHeHneM 3Ton
MeTon KoopauHaT.JleMMa 0 KoJIJIMHeapHbIX BEKTOpax. TeopeMa 0 pa3/ioxKeHUN BeKTopa
OaHHbLIM HEeKOJIIMHeapHbIM BeKTopaM. [ToHATNE KOOPAMHAT BEKTOPa, KOOPANHAT CyMMbI
CTV BEKTOPOB, NPON3BEeLEeHNA BEKTOPA Ha 4Yncio. DopMysibl KOOPAMHAT BEKTOpa 4Yepes K
ero KoHua 1 Ha4aJsa, KoOopAuHaAT cepefnHbl OTpe3Ka, AJIMHbI BEKTOPa Y PAaCCTOAHUA MeXX
TOYKaMU. YpaBHEHME OKPYXKHOCTU U npsaMon. M3o6pa>keHne OKPY>XKHOCTU 1 NPAMOMN, 3ak;
ypaBHeHUAMU, NpocTenine 3agavym B KoopanHaTax.

CooTHOLWeHNSa Mexay CTOpOHaMn N yrinamMn TpeyrosibHuka. CKanspHoe rnpovsseeHune B
TopoB.OnpeneneHme CMHyca, KOCMHYyCa 1 TaHreHca yrnos oT 02 go 1802, dhopMy bl ONS E



HUA KOOPAUHAT TOYKU, OCHOBHOE TPUrOHOMEeTpuyeckoe Toxaectso. opmMysia OCHOBHOTI(
HOMEeTPUYEeCKOro ToXXAecTBa, npocrtenine gopmybl npuseneHna. opmyna naowagn T
HUKa. TeopeMbl CUHYCOB U KOCUHYCOB. MeToabl NpoBeAeHUs namMepuTesibHbIX paboT. Teo
CKaJIAPHOM MpPon3BefeHNN ABYX BEKTOPOB U eé cneacTBUS.
OnvHa OKPY>XHOCTU U niowanb Kpyra. OnpegesieHre NpaBuibHOrO0 MHOIOYyroJibHUKa, gt
0151 BbIYUCIEHNSA Yrla NPaBUSIbHOMO M - yroJibHMKa. TeopeMbl 06 OKPY»XXHOCTSAX: ONMUCaHH
NMpPaBnJIbHOr0 MHOIMOYroJlbHUKa N BIMCAaHHOW B NPaBUJIbHbIA MHOIMOYrOJ1IbHUK. POpMYibl [
4YyucaeHus niaowanmn npaBuiibHOro MHOroyroJlbHMKa, ero CTOPOoHbI 1 pagnyca BNMCaHHOW
CTUN. DOopMYJibl ONINHBI OKPYXXHOCTU N ONINHbI YT OKPYXXHOCTU. POopMy bl NAoLWagn Kpyl
roBOro CeKkTopa.
AsmxeHnsa.NMoHaTne otTobparkeHNa NIOCKOCTM Ha cebsa n aemxxeHns. CBONCTBa ABUXKEHN
N UeHTpasbHON cMMMeTpuKn. NoHaTne napannensHoro nepeHoca. OCHOBHbIE 3Tanbl LOKa
CTBa, 4YTO NapaJsuiesibHblI NepeHOC eCTb ABUXeHMe. [NoHATHe NoBOpOTa. AOKA3aTeIbCTBC
MOBOPOT €CTb ABUXEHMeE.
HavanbHble cBeaeHUS U3 cTepeomMeTpun.MHOrorpaHHuK, Npu3ma, napaanenenunen, obs
CBOMCTBa NPSAMOYroJibHOro napaJssienenunena, nupammaa. UnnnHap, KoHyc, chepa v LWe
06 akcnmomax niaHnMeTpun.O3HaKoOMJIeHNE C CUCTEMOM aKCUOM, MOJTOXKEHHbIX B OC

n3yyeHnsa Kypca reomeTtpun. lNpencrasneHue 06 OCHOBHbIX 3Tanax pPa3BUTUA TrEOMETPUN
TeMaTmnyeckoe naaHMpoBaHue

5 Knacc
N3y4yaembin MaTepunan KonnyecTBo 4acps
NMoBTOpeHne Kypca MaTeMaTUKN HaYyasibHOW LLUKOJIbI 5
CnoxxeHune n BblMUTaHME HaTypasibHbIX Yucen 1
YMHOXeHWe 1 genieHne HaTypasibHbIX Ynucen 2
PelueHne NpocTbIX ypaBHEHUN, 3a4a4 1
BBoaHaa KoHTposibHasA paboTa 1
JNInHnn 7
Pa3Hoo6pa3HbIN MUP NNHWUIA 3
MNpamas. Yactu npsamon. JlomaHas 2
OnvHa nnHnumn 1
OKpPY>XHOCTb. HaCTn OKPY>XXHOCTM 1
HaTypanbHble Ynucna 12
3anucb N YTeHue HaTypasibHbIX Ynucern 2
HaTypanbHbin pag. CpaBHeHUe HaTypasibHbIX Yucen 2
Ymncna v To4YKKM Ha NpssMon 2
OKpyrneHune HaTypaJibHbIX Yncen 2
PeweHne KoMbUHaTOPHbLIX 3a4au 3
KoHTponbHasa paboTa Nel no Teme «HaTypanbHble Yncna. JiInHnm» 1
[encteua ¢ HaTypasbHbIMU YUCaMU 25
CnoxxeHuve n Bbl4nUTaHNe 5
YMHOXEeHne n peneHune 7
MopAnoK OEeNCTBUN B BbIHNCTIEHUAX 3
CTteneHb 4Yucnia 3
3a4a4n Ha OBUXXeHune 6
KoHTponbHasa paboTa Ne2 no Teme «[1encTBUSA C HaTypasbHbIMY YNcinamm»
Mcnonb3oBaHMe CBOUCTB AEUCTBUN NPU BblYHNCIEHUAX 10




CBONCTBA CNIOXKEHNS U YMHOXEHWA

PacnpenenutenbHoe CBOWCTBO

3a4da4M Ha YacTun

3afayn Ha ypaBHUBaHMeE

Yrnbl U MHOFOYroJibHUKW

Yron. CpaBHeHUe yrios

N3mepeHne yrnos

NN NN WWN

Yrnbl n MHOIOYroJibHNKN

2

KoHTposibHasa paboTa Ne 3 no Teme «Mcnonb3oBaHMe CBONCTB A
BblYNCNEHUAX. Yrbl U MHOMOYrOJIbHUKWN»

encTeumlnpu

dennmocTb 4ncen

denntenn n KpaTHble

[MpocTble n cocTaBHbIE YNCNa

CBoncTBa Ae/MMOCTH

Mpu3Hakn 0ennmmocTu

[eneHne c ocTaTKOM

TpeyroNbHUKN 1 YeTbIPEXYT0SIbHUKN

TpeyronbHUKN 1 NX BUAbI

MpAMOYronbHUKN

PaBeHCTBO huryp

Mnowanb NPAMOYrosibHUKa

NNNNkOwwNwwz

KoHTponbHasa paboTta Ne 4 no TeMme «[lenmmMocCTb Yucen. Tpeyro
ThIPexXyrosibHUKN»

NMbHUKN A Yye-

Opobu 19
honn 2
MoHATMe apobu 3
OcHOBHOE CBOMNCTBO Apobu 3
MpueepeHne gpobein K obLLeEMY 3HaMeHaTeNto 3
CpaBHeHune gpoben 3
HaTypanbHble 4Yncna n gpobun 4

KoHTponbHasa paboTta Ne 5 no teme «[pobun. TpeyroNbHUKN N Y¢
HUKWN>»

2 ThipeXxyiosib-

Oencteua c gpobsamn 35

CnoxxeHue u Bbl4UTaHMe gpobein 5
CmMellaHHble gpobu 4
Cno)eHune u Bbl4NTaHME CMeLLaHHbIX apoben 5
YMHO>XXeHune apoben 5
HNeneHne gpoben 5
Haxo)xaeHue 4acTu Uesioro 1 Uesioro rno ero 4yacTtu 5
3a[aynm Ha COBMeCTHYto paboTy 5
KoHTponbHasa paboTta Ne 6 no Teme «[lenctemsa ¢ agpobamm» 1
MHoOrorpaHHNKN 10

N306pakeHne reomeTpu4eckux Ten 3
Mapannenenunepn 2




O6bvem napannenenunena 3
Mupamnpa 2
Tabnnubl N guarpamMmmebl 8
YTeHune n coctaBneHue Tabnny, 3
OnarpaMmmbl 3
Onpoc obLeCcTBEHHOro MHEHMS 2
NToroesoe noBTopeHne 5 Knacca 9
HencTeusa ¢ HaTypasbHbIMU YUCIaMU 1
dennmMmocTb Yyncen 2
HNencteua ¢ gpobsmn 2
TekcToBble 3a4a4un 2
DN1IeMeHTbl reoMeTpumn 1
KoHTponbHasa pabota Ne 7 no Teme «Torosas KOHTposibHaa pabota» 1
NTOro 170
6 Ksacc
N3y4yaembin MaTepunan KonnyecTtBo 4ac
MoBTOpeHMe Kypca MaTeMaTUKKM 5 Knacca 6
dencteunsa C HaTypaibHbIMU YMUCAMU 1
Hencteuna ¢ apobamum 2
PelueHne NpocTbIX ypaBHEHUN, 3a4a4 1
D1IeMeHTbl reoMeTpumn 1
BBoAHasA KOHTpobHasa paboTa 1
Opobu n npoueHThI 21
YTo Mbl 3HaeM 0 Apobsax 2
BblyncnerHumsa ¢ gpobamm 3
«MHoOroaTa>kHble gpobuns» 2
OCHOBHbIe 3aga4u Ha gpobu 4
YT0 Takoe npoueHT 6
CtonbyaTble U Kpyroeble gnarpamMmmbl 3
KoHTponbHasa paboTta Nel no Teme «[pobn 1 NpoUeHTbI» 1
MpsiMble Ha NJIOCKOCTU U B NPOCTPAHCTBE 6
[Mepecekatlowmeca npambie 2
MapannenbHble NpaMble 2
PaccTosiHune 2
HecaTunyHble gpobu 10
HNecatnyHasg 3anucb apoben 2
HecaTnyHble opobun n MmeTpuyeckas cucTeMa Mep 1
MNepeBo 06bLIKHOBEHHOW APOOU B AEeCATUYHYIO 3
CpaBHeHUVe fecAaTUYHbIX gpobei. 3
KoHTposibHas paboTa Ne 2 1
no Teme «JlecaTu4Hble Apodun»
NencTBua ¢ 4ecAaTNYHbIMN Apobamu 30
Cno)eHune v Bbl4UTaHME OeCATUYHbIX apoben 4
YMHOXeHMe 1 geneHne gecatu4yHonm apobum Ha 10, 100, 1000 3
YMHOXXEeHMe fAecAaTu4HbIX gpobei 5
HeneHne gecatnyHbix apoben 5




HeneHne gecatTn4Hbix apoben (NpoaomKeHne)

OKkpyrneHune gecsaTuyHbiX gpoben

3a4a4yn Ha OBUXXeHune

KoHTponbHasa paboTa Ne 3no Teme
«JlencTBmna ¢ AecaTu4HbIMn gpobamm»

=Wl

OKpPY>XHOCTb

OKpPY>XHOCTb 1 NpsMas

[1B€ OKPY>XHOCTWN Ha MJIOCKOCTM

MocTpoeHne TpeyrosibH1Ka

Kpyrnble Tena

OTHOWweHNA K NMPOUEHTDI

YTo Takoe OoTHoLWeHue

leneHne B 4aHHOM OTHOLLUEHUWN

«naBHaaA» 3a4a4a Ha NPOLUEHTHI

Bbipa>keHne 0THOWEHNA B NPOLEHTax

KoHTposibHasa paboTa Ne 4o Teme «OTHOLIEHMSA N NPOLLEHTbI»

CnmmeTpus

OceBasa cnmmeTpus

Ocb cnmmeTpumn QuUrypbl

LleHTpanbHaa cnmmeTpusa

BblpaxkeHus, popmMyibl, ypaBHEHNSA

O MaTeMaTN4YeCKOM A3blKe

ByKBeHHbIe Bblpa>XeHNA N HNCJ10BblE€ MOACTAaHOBKN

dopMyibl. BblynucaeHnsa no gpopmynam

dopMy bl ANMHbI OKPY>XXHOCTW, NJIoLWaAn Kpyra n obbéma Lwapa

YTO TakKoe ypaBHeHune

Lenble yncna

Kakune 4ncnia Ha3blBalOT LesibiMU

CpaBHeHue uenbiX Ynucern

Cno)xeHwue uenbix Yyncen

BblunTaHme uenbix ynucen

YMHOXeHne n geneHune uenblx Yyncen

KoHTposibHasa paboTa Ne 5o Teme «Llenblie yncna»

MHo>xecTBa. KombnHaTopuKka

NoHATMe MHOXeCTBa

Onepau,vu/l Hal MHOXeCTBaMW

PelleHMne 3a4a4y C MOMOLLbIO KPYroB Jiisiepa

KoMbunHaTopHbIE 3agaun.

NNNNoo|—|-|>wwNNthNNNwaNmH.b.bwwL"nNNNNoo

PaunoHanbHble Ynucna

Kakue 4yncna HasbiBalOT paLOHaIbHbIMNA

CpaBHeHMe paunoHanbHbIX Yncen. Moaoysb 4ncna

HencTteus c paunoHaJIibHbIMWN YNClaMW

HYTo Takoe KoopAnHaThbI

MpsAMOYrofibHble KOOPAWHATbI Ha NMJIOCKOCTH

KoHTponbHasa paboTa Ne 6no Teme «PaunoHanbHble Yyncna»

MHOroyroslbHUKM U MHOrorpaHHMKKN




Mapannenorpamm

3

Mnowagn

3

Mpn3ma

3

KoHTponbHasa paboTa Ne 7no TeMe«MHOroyrofibHUKN 1 MHOFOrp

QAHHUKN»1

MoBTOpeHue

Opobun n npoueHThI

JecsaTn4yHble opobu

Llenble yncna. PaunoHanbHble Yncna

KoHTponbHasa pabota Ne 8no Teme «/IToroBas KOHTpPoOAbHasA paf

DOTa»

4
1
1
1
1

NTOro

170

Pa3pen

KonnyectBp Knacc (4.)

4acoB Mo Pas-
neny Knacd

6
Knacd

7
Knacg

8
Knacg

Knacd

Anrebpa (340 yacosB)

Anrebpa-7 knacc

102

Bblpa>keHuns, ToXXAeCTBa, ypaBHEHMNSA

21

OYHKUMMN

11

CTeneHb C HaTypaJibHbIM NMoKa3aTenem

14

MHOro4neHsl

19

®DOopMYy bl COKPALLLEHHORO YMHOXEHUS

18

CncTeMbl IMHENHbIX YpaBHEHUN

15

MoBTOpeHue

40

Anrebpa- 8 knacc

102

PaunoHanbHble gpobu

23

KBaOpaTHble KOPHMU

19

KBaOpaTHble ypaBHEHMS

21

HepaBeHCTBa

20

CTeneHb C uesibiIM NoKa3aTesieM. DJIeMEHT
CTUKN

'bl CTATWU-

11

Anrebpa - 9 knacc

136

KBagopaTuyHasa yHKUMA

28

YpaBHEHMS N HEPABEHCTBA C OA4HOWN nepen

NeHHON

17

YpaBHEHMS N HEPABEHCTBA C ABYMS Mnepen

MEHHbLIMI

20

ApnpmMeTnyeckasa n reomeTpuyeckasa npo

"peccun

19

DNeMeHTbl KOMBMHATOPUKKN U TEOPUN BEP
cTen

DATHO-

12

feomeTpun

a (204 vaca)

eomeTpua - 7 Knacc

68

HadvanbHble reomMmeTpmnyeckmne ceegeHn4d

10

TpeyrosibHUKKN

17

MapannenbHble NpaMble

13

CooTHOLEHNA Mexay CToOpOoHaMWn 1 yrnawm

1z

TpeyrosibHUKa

18




MoBTOpeHue 10 4 10
FeomeTpusa - 8 kKnacc 68

YeTbipexyrolbHNKU 14
Mnowapnb 14
MoaobHble TpeyroNbHUKN 19
OKpPY>XXHOCTb 17
feomeTpusa- 9 Knacc 68

BekTopbl 9
MeTon KoopaAuHaT 11
CooTHOLWEeHNA MeXay CTOPOHAMN U yriaMu 12
TpeyrosibHNUKa. CKkansipHoe rnpovssefeHne BeKTopoB

LnHa OKPY>XXHOCTK M nJowanb Kpyra 12
OBr>xeHuns 12
O6 akcmomax naaHMMeTpumn 2

IokyMeHT yTBepxJjeH rpoctou ST pykoBoauTessi
YupexaeHusd
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