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1. Ilnanupyemble pe3y/IbTaThl OCBOCHHS COAEPKAHHA Kypca MaTeMaTHKH

1. JIMYHOCTHBIE Pe3yJIbTAThI:

1) ymeHue SCHO, TOYHO, IPaMOTHO H3JIaraTb CBOM MBICIH B YCTHOH M MUCHMEHHOM peun,
ITOHHMAThH CMBIC]I ITOCTABICHHON 3aaul, BEICTPAUBATh apryMEHTAlMIO, IPUBOLUTE IPUMEDPEI K
KOHTPIIPUMEPBHI,

2) KpUTUYHOCTG  MBILUIEHHS, YMEHHE PpAaCHO3HABaThb JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATh THIIOTE3Y OT (haKTa,

3) mpezncTaBlicHAE O MaTeMaTHIEeCKOH HayKe Kak cpepe 4elmoBeUecKoi AesTeIbHOCTH, 00
ATalax €€ pa3BUTHs, O €€ 3HAYMMOCTH IS pa3sBUTUS LIMBUIN3AIHN;

' 4) KpeaTMBHOCTH MBIIUICHUS, WHHUIMATABA, HAXOXYHBOCTH, AKTHBHOCTH IPH DEIICHHH
MareMaTH4ecKuXx 3a7ad;

5) yMeHHEe KOHTpOJHpOBaTh MpOLECC | pe3ynbTaT y4deOHOH MareMaTH4ecKoi
JIeATEIIBHOCTH;

6) crtocoOHOCTH K 3MOIIMOHAJILHOMY BOCIHPHUSTHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
PeIUEeHUH, PacCyKACHHUI;

7) BOCHMTaHWE POCCHUCKON TpakHaHCKON HIACHTUYHOCTH: HATPHOTH3MAa, YBAXKEHHS K
OteuecTBy, OCO3HAHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BHTHE MUPOBOHM HAYKH;

8) oTBEeTCTBEHHOE OTHOIIEHHE K YUEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMUXCS K
CaMOPA3BUTHIO ¥ CaM00OPa30BaHUIO HA OCHOBE MOTHBAIUH K 00YUEHHIO U TIO3HAHHIO;

9) oco3HaHHBIM BBHIOOD U IOCTPOEHHE [JAbHEHINCH HMHAMBUAYATbHOH TpaeKTOpUH
obpa3oBanus Ha 6a3e OpUEHTUPOBKH B Mupe npodeccrit U npodecCHOHATBHBIX TPEIOYTEHHIH ¢
ya€TOM YCTOWYHMBBIX IIO3HABATENBHBIX HMHTEPECOB, a TaKXXe Ha OCHOBE (HOPMHUPOBAHHUS
YBAXHUTENBHOTO OTHOLIEHHS K TPY/y, Pa3BUTHE ONBITA YIaCTHS B COLMAIBHO 3HAYUMOM TPYIE;

10) yMeHHe KOHTpOJIMPOBATH IIpOLlECC M pe3ynbTarT yueOHOH M MareMaTH4ecKoH
JIeATENBHOCTH;

11) KpUTHYHOCTH MBIIUICHUS, MHUUUATUBA, HAXOJIYUBOCTH, aKTUBHOCTh IPH pPEHICHUU
reOMETPHYECKUX 3a/1a4;

2. MeranpeaMeTHbIe pe3yJabTaThbl:

1) nepBoHaYabHBIC TpeicTaBieHus 00 HAesXx M O METoJax MaTeMaTHKH Kak o0
YHHUBEPCATBHOM S3BIKE HAYKH M TEXHUKH, O CPEICTBE MOJIETIUPOBAHUS IBICHUH U IIPOIECCOB,;

2) yMeHHE BHJAETh MaTeMaTH4eCKyiO 3a7ady B KOHTEKCTe IIPOOJEMHOH CHUTyallud B
JIPYTUX TUCIHIIIMHAX, B OKPYXKAIOMEH KU3HHU;

3) yMeHME HaXOAWTh B Pa3MYHBIX HMCTOYHHKAX HHQOpMaImio, HEOOXOIUMYIO s
pelleHuss MaTeMaTHYecKuX Npo0ieM, U IPeACTaBJATe €€ B IMOHATHOH (opMe; NMpUHHUMATH
pelieHre B YCIOBUSIX HEMOTHON M M30BITOYHOM, TOYHOH B BEPOSTHOCTHOH HHpOPMAIINH;

4) yMeHHEC TIOHMMAaTh M HCIIOJB30BaTh MAaTEMATHYECKHE CPEICTBA HATTAIHOCTH
(rpaduku, auMarpaMmbl, TaOJNUIBI, CXeMbl H Jp.) U WIIIOCTPalH, WHTEPHpPETAluH,
apryMeHTallny;

5) yMeH#Hie BBIOBHTaTh T'MIIOTE3Bl IPH pPEUICHHH YYeOHBIX 3am1ad M IOHHMAaTh
He0OXOTUMOCTH UX POBEPKH;

6) yMEeHHE NMPUMEHSTh WHIYKTUBHBIE U JICAyKTHBHbIC CHOCOOBI pacCyXKIACHHUH, BHIETH
pa3IHYHbIE CTPATETHH PeIlieHHs 3a/1a4;

7) HOHMMAaHHEe CYIMHOCTH JITOPHTMMYECKUX MpENIHCAHUI M YMEHHE NEHCTBOBAThH B
COOTBETCTBUH C HPEIJIOKECHHBIM AIITOPUTMOM;

8) yMEHHE CaMOCTOSATEIBHO CTABHTh ILENM, BBIOMpaTh M CO3/1aBaTh AITOPHTMBL JUIA
pelienus y4eOHbIX MaTeMaTHUECKUX IpooIIeM;

9) yMeHue IMIAHUPOBATH W OCYHIECTBIATH AEATENLHOCTh, HAIPABJICHHYIO HA pelleHKe
3a]1a4 MCCIIeI0BATENbCKOT0 XapaKTepa;

10) yMeHHE CaMOCTOSTEIBHO OIPEAENATh IElH CBOEro OOy4YeHHs, CTaBUTh W
Gopmynuposath st cebs HOBbIC 3aja4uu B y4ébe, pa3sBUBaTh MOTHBBI U HHTEPECHI CBOCH
[03HABATEIbHOM EATeIBHOCTH;

11) ymMeHHE COOTHOCHUTH CBOM JEHCTBUS C ILIAHUPYEMBIMH PE3yJIbTaTaMt, OCYIIECTBIATE
KOHTpOJb CBOEH JeATENbHOCTH B IPOLECCe NOCTHXKEHHS PE3yNbTara, ONpPEAENATH CHOCOOBI
nefcTBUl B paMKax TIPEIOKEHHBIX YCIOBHI M TpeOOoBaHUMH, KOPPEKTHPOBATh CBOU JICHCTBHS B



COOTBETCTBHU C U3MEHSIOMEHCS CUTYyaIuei;

12) ymeHue oImpeneNsaTh NOHSTHSA, cOo3aaBaTh OOOOINCHMS, YCTAaHABIMBATHL AHAIOTHH,
KJIACCH(UIIHPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U KPHTEPHH IS KIIaCCH(PHKAIIHMT;

13 ) yCTaHaBJIUBaTb IIPUYHHHO-CJICACTBCHHELIE CBA3H, NPOBOAHUTL JOKa3aTeJIbHOC
paccyxjeHue, yMo3akitoueHue (MHAYKTUBHOE, JeAYKTUBHOE U 110 aHAJIOTHHU ) M JIeIaTh BEIBOMBL,

14) yMmeHHe WIIIOCTPUPOBaTh M3Yy4YEHHBIE IOHATHS U CBOHCTBa Quryp, ompomeprarb
HEBEPHBIC YTBEP)KICHHUS;

15) KoMIETeHTHOCTh B 00JIaCTH HCHOJBb30BaHUS HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH; *

16) mepBoHavaJbHBIE INPEACTaBICHUS 00 HAEIX W O METOJAaX TIEeOMETpPHH Kak o0
YHUBEPCATbHOM S3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJETHPOBAHUS SBICHUIT U IIPOIIECCOR;

17) ymeHue BUJETh TF€OMETPUYECKYIO 3aJady B KOHTEKCTE NpPOOIIEMHOM CHTYyalliH B
JPYTUX JTUCIHMITIMHAX, B OKPY)KAIOILIEH KU3HU;

18) ymeHue HaxoIUTh B pa3jiMYHbIX HCTOUYHUKAX HHGPOPMAIHIO, HEOOXOIUMYIO JUIA
peleHusl MaTeMaTHUYeCKUX NpoOneM, U NpeACTaBIATh €€ B MOHATHOH Qopme, MpHHUMATH
pEICHUE B YCIOBUAX HEIIOMHOH WM M30BITOUHOM, TOYHON UITH BepOSTHOCTHON MH(OpMaIINH;

19) ymenme noHMMaTh W MCIOJIB30BaTh MaTEMaTUYECKHE CpeCTBA HATJLIAHOCTH
(uepTexu, TabNUIBL, CXEMBI U Ap.) UL UILTIOCTPallAN, HHTEPIIPEeTaliy, apIyMEHTaIlIH;

20) ymeH#ne BBIIBUTATh TUNOTE3BI IPU PEIICHUM 3a7aud U IOHUMAaTh HEOOXOIUMOCTh HX
IPOBEPKH;

3. IIpeaMeTHbIE Pe3yNbTATHI:

1) opnanenye 6a30BbIM MOHATHRHBIM annapaToM IO OCHOBHBIM pa3liellaM COAEp KaHus;
IpeACcTaBlieHHe 00 OCHOBHBIX H3YyYaeMBbIX IIOHATHAX (WHCIIO, TeoMeTpuyeckas Qurypa,
ypaBHEHHUe, QYHKIMS, BEPOSITHOCTD) KaK BaXKHEHIINX MaTeMATUYECKUX MOZEILIX, MTO3BOJISIOTHMX
OTMCHIBATH U U3yUaTh PealibHbIE ITPOLECCH] U SIBJICHHUS;

2) ymenue paboTarh € MaTeMaTHYECKUM TEKCTOM (aHalIM3UpPOBaTh, U3BICKATDH
HEOOXOMUMYIO HH(OpPMAIMIO), TOYHO M TPaMOTHO BBHIp@XaTh CBOM MBICIM B YCTHOH u
MHCBMEHHOM peud ¢ IpUMEHEHHEM MaTeMaTH4eCKOW TEPMUHOJIOTUM U CUMBOJIMKH,
MCIIONIb30BaTh pa3jMYHBIC S3BIKM MATEMAaTHKU, IPOBOAUTH KiacCUpHUKAlUU, JIOTHYECKHE
000CHOBaHMS, JOKa3aTeJLCTBA MATEMATUYECKUX YTBEP)KICHUH;

3) pa3BuTHE NpEICTABICHWH O 4YHMCIE M YMCIOBBIX CHCTEMaX OT HaTypalbHBIX 0
JICHCTBUTENBHBIX YHCEN, OBJIAJICHUEC HABBIKAMM YCTHHIX, NMHUCbMEHHBIX, UHCTPYMEHTAJIbHBIX
BBIUMCIICHU;

4) oBIaJIeHUEC CHUMBOJBHBIM SI3bIKOM areOphl, IPUEMaMH BBIIOJIHCHUA TOXIESCTBEHHBIX
npeoOpa3oBaHuil paIrMOHANBHBIX BBIPAKEHHH, pEINCHHsS YPaBHEHHH, CHCTEM YypaBHEHHH,
HEPaBEHCTB M CHCTEM HEPABCHCTB; YMEHHUE HCHOIb30BATh UACIO KOOPAMHAT Ha IUIOCKOCTH I
HHTEPUpPETAlMH ypaBHEHUH, HEPaBEHCTB, CHCTEM; YMEHHE IIPHMEHATH alreOpandecKue
npeoOpa3oBaHus, anmapaT yYpaBHCHHH K HEPaBEHCTB JJIS PEIICHMs 3a7ad M3 Pa3IM4YHBIX
pa3enoB Kypca;

5) oBnajgeHue CHCTEMOH (QYHKITMOHAIBHBIX HOHATHH, (YHKIHOHAIBHBIM S3BIKOM H
CUMBOJIMKOM; YMEHHE HCIONb30BaTh (GYHKIMOHAIBHO-TPAhHUECKUE IPEACTABICHHS IS
ONMCaHMs B aHAJIN3a peallbHBIX 3aBUCUMOCTEH;

6) OBJAJEHUE OCHOBHBIMH CHOCOOaMM IIPEJCTAaBIECHAS M aHajiu3a CTaTHCTHYCCKUX
JAHHBIX;, HAJTHYHE MMPEJICTABICHUH O CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHpE U O
Pa3TMUYHBIX cl10co0axX UX U3YyUYEHMs, O BEPOATHOCTHBIX MOJICIIIX;

7) OBIAIEHAC T'COMETPUYECCKHUM S3BIKOM, YMEHHE HCIONb30BATh €ro Jjid OMHCAHMS
IPEMETOB  OKPYXAloIEro  MHpa; pPa3sBUTHE  IIPOCTPAHCTBECHHBIX — NPENCTABICHUH U
H300pa3sUTEIbHBIX YMEHHUH, IPHOOpeTeHNE HABBIKOB FEOMETPHUECKUX TTOCTPOCHUT;

8) yCBOEHHEe CHCTEMATHUeCKUX 3HAHUM O IJIOCKUX (HIypax M UX CBOWCTBAX, a TAKKe Ha
HAIJIAZHOM YpOBHE — O [IPOCTEHIMMX [POCTPAHCTBEHHBIX TeJaX, YMEHHE IPUMEHATH
CHCTEMATHYECKUE 3HAHUS O HUX JULI PEIIeHH TE€OMETPHYECKUX U MTPAKTHYCCKUX 3aJ1ad;

9) yMeHHe H3MEPATD JUIMHBI OTPE3KOB, BEIMUMHBI YINOB, HCTIONB30BATH (HOPMYJIBI [T
HaXOX/ICHHS NePUMETPOB, IUIOMA/eH 1 06BEMOB FEOMETPUIECKUX QUTYD;



10) yMeHHe IPUMEHSITh U3YUCHHBIC NOHSTHS, PE3yNbTAaThl, METOJBI I PEIIEHUS 3a7ad
[PaKTHYECKOTO0 XapakTepa M 3a7ad M3 CMEXKHBIX JUCHUIUIMH C HCIIOJIb30BaHHEM IIpH
HEeOOXOIMMOCTH CIPaBOYHBIX MaTEPHAIOB, KAIbKYJISITOPa, KOMIIBIOTEPA;

11) oco3nanue 3HaYCHHU T€OMETPHH U1 IOBCEHEBHOH )KU3HU YeJIOBEKa;

12) npencrapieHue 0 reOMETPHH Kak cepe MareMaTndeckod NesTebHOCTH, 00 dTanax
e€ pa3BUTHS, 0 €€ 3HAYUMOCTH IJIs Pa3sBUTHA IUBHJIU3AIINAN;

13) pa3Butue ymenuit paborarh ¢ yueOHbIM MaTeMaTUUECKUM TEKCTOM (aHAITU3HPOBATH,
H3BJIeKaTh HEOOXOMUMYI0 WH(QOpMAlHIO), TOYHO M TI'PAMOTHO BBIPAXKAaTh CBOH MBICTH C
MPHMEHEHUEM MaTeMaTH4yecKOll TEepMHUHOAOIHMH M CHMBOJIMKH, [POBOJUTH Kilaccuuxanuwy,
norudeckue 0O00CHOBaHUS,

14) Bnanenue 6a30BbIM MOHITUHHBIM AllIapaTOM 110 OCHOBHBIM paszeilaM COJICP KaHus;

15) cuctemMaTHuecKue 3HAHUS O PUTypax U WX CBOWCTBAX;

16) mpakTHUecKky 3HAUMMBIE T€OMETPHYECKHE YMEHHS 1 HABBIKH, YMEHHUE IIPUMEHSTh UX
K PEIICHUIO TEOMETPUUECKUX U HETEOMETPHYECKHX 3a/1a4, 4 UMEHHO:

- 1300paXkaTh (PUrypHI HA IJIOCKOCTH;

* ICTIOJIB30BaTh T€OMETPHUUYECKU SI3BIK JIs1 OIIUCAHUA [TPEAMETOB OKPYXKaIOLIEro MHpPa;
* U3MEPATH JUIMHBI OTPE3KOB, BEIMYHUHEI YIJIOB, BEIUUCIATH IUIOManu Guryp;

- pacmo3HaBaTh U H300paXkaTh paBHbIE, CAMMETPHYHBIE U TO100HBIE (GUTYDHI;

* BBIIIOJIHSITD [IOCTPOCHUS TEOMETPHYECKUX (DUTYD € TIOMOIIBIO IIUPKYJIIS U JTHHEUKH,

* YUTATh M UCIIONH30BaTh UHPOPMAIUIO, IPE/ICTABICHHYIO Ha YEPTEkKAX, CXeMax;

* IPOBOJIUTE NIPAaKTHYECKHE PACUETHI.

17) ymenue BUIETh TEOMETPUUECKYIO 3a1ady B KOHTEKCTE MPOONEMHON CUTyalud B

JPYTHX JIMCUMILIMHAX, B OKPYKAIOLIEN WU3HU;

18) yMmeHHMe HAaXOIMTh B Pa3IMYHBIX HCTOUHHKAX HHQOpMaNMio, HEOOXOMUMYIO L

pCIIEHUS MaTeMaTHICCKIX TTpobrieM, H APe/ICTaB/IITh ¢€ B IOHATHOH (opme, IPUHUMATE

peliCHHe B YCJIOBMSIX HEMONHOW WM M30BITOMHOH, TOYHOW MM BepOATHOCTHOMH
undopMaruy;

19) yMmecHHME NTOHMMATh M HCHOJB30BATh MaTEeMaTHYECKUE CPEACTBA HAIIAAHOCTH

(aeprexu, TabAUIBL, CXEMBI M AP.) /U HIUTIOCTPALIMHN, UHTEPIIPETAlNHY, apTyMEHTAIUH;

20) yMeHue BBIIBUATATH THITOTE3bI MPH PEIICHUHA 33/1a44 U TOHUMATh HEOOXOIUMOCTE UX

HPOBEPKH.

Peavuamuernsie YY/I:

—  caMoCTOATENRrHO OOHApy)XmBaTh u (QopMyaupoBaTh MpoOJeEMy B KIAcCHOH H
HHIUBUAYATHHON yueOHOU 1eATEeIbHOCTH;

— BBIIBHIAaTh BEPCHU DEIIEHHs MPOOeMBbl, 0CO3HABAaTh KOHEUHBIM pe3ynbTaT, BHEIOHMPATH
CPEICTBA NOCTIIKEHUS LU U3 IPEATIOKEHHBIX UM HX HCKaTh CAMOCTOATENLHO;

— coCTaBigTh (MHAMBHIYANbHO HIIM B TpPYIIe) MJIaH pelieHus NpoOseMbl (BBIIOIHEHUSA
MPOEKTA);

— moabupath K Kaxmoi mpodiaeme (3a7ade) afleKBaTHYIO €l TEOPETHIECKYIO MOJIEITh;

— paboTas 1o NpeIOKEHHOMY HIIH CaMOCTOSITEIBHO COCTABJICHHOMY ILIaHy, HCIT0JIb30BaTh
Hapsily ¢ OCHOBHBIMH H JIOIOJHHUTENIBHBIE CPEICTBA (CIpaBoOYHas JUTEpaTypa, CIIOXKHBIE
HpUOOPBI, KOMITBIOTED);

— IUITAHAPOBAThH CBOIO UHIIMBUAYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO;

— paboTaTth IO CaMOCTOSTENBHO COCTaBIEHHOMY ILIAHy, CBEPAAChH C HUM H C LEIBIO
JICATENEHOCTH, MCIIPAaBIIssd ONIMOKH, UCIIONB3YsI CAMOCTOSTENBHO N0J00paHHbIe CpeacTBa (B
ToM uucie u MaTepuer);

— ¢BOOOHO TI0JIb30BATHCSA BBIPAOOTAHHBIMU KPUTEPUAMH OLIEHKM M CAMOOLICHKH, UCXOJIS U3
HeJM ¥ MMEIOIIMXCSA KPUTEPUEB, pa3iudasi pe3ybTaT v CIOCOOb! JICHCTBUIA;

— B XOJI€ IPEACTABIICHUS [IPOEKTA 1aBaTh OLIEHKY €r0 pe3yIbTaTaMm;

— CaMOCTOSITEIFHO 0CO3HABATh MPUUMHLI CBOETO YCIIeXa M HeycIeXa i HaX0[UThb CIOCOOBI
BBIXOJ[a U3 CUTyalluH HEYCIIEXA,

— yMeTh OIIEHHTh CTeleHb YCMEeIIHOCTH CBOeH HHAMBHIyalbHOH 00pa3soBaTebHON
JICATENHHOCTH;



— JaBaTh OIIGHKY CBOMM JIMYHOCTHBIM KauecTBaM M dYepTaM XapakTtepa («KakoB s»),
ONpEEIATh HAIIPABJICHUS CBOErO Pa3BUTHS (KKaKUM s XO4Uy CTaTb», «4TO MHE IS 3TOro
Hao CIeIaTh).

CpencrBoMm (QOpMHpOBaHHS pPEryJATUBHBIX YVY]l cilykaT TEXHOJOTHS Mpo6JIeMHOro
Janiora Ha dTalle W3yYeHHs HOBOTO MaTepHala M TEXHOJOTHS OHEHHMBaHHS 00pa3oBaTeIbHBIX
JOCTIOKEHUH (Y4eOHBIX YCIIEXOB).

Iloznasamenvuvie YY/I:

— QHAIM3UPOBATh, CPABHMBAT, KIACCHHAIUPOBATE ¥ 0606MATH (BAKThI U SIBICHIS,;

~ OCYIIECTBIIATH CPAaBHEHHE, CEPUAIINIO U KIIACCH(PHUKAIIIO, CAMOCTOSTENNEHO BRIOHpAst
OCHOBaH¥I U KPUTEPUH VIS YKA3aHHBIX JIOTHICCKHX OIIEpalltii; CTPOUTE KIacCH(DUKAIIUAIO
MyTEM JTMXOTOMHYECKOT0 JeICHuUs (Ha OCHOBE OTPHIIAHHS);

— CTPOHUTH JIOTHYECKH 00OCHOBAaHHOE PACCY)XKJCHME, BKIIOYAIOIIee YCTAHOBICHUE TTPUIMHHO-
CJIEZICTBEHHBIX CBA3EH;

~ C03J1aBaTh MaTeMaTHIECKIE MOJIEIIH;

— COCTaBJSTh TE3WCHL, paIMYHbIC BHIBl IUIAHOB (TPOCTBIX, CIHOXHBIX H  T.IL).
ITpeobpazoBeBaTh HHYOPMAIMIO U3 OJHOTO BHJA B APYroi (TabNMIy B TEKCT, AHArPaMMY H
np.);

— BBIUMTHIBATH BCE YPOBHU TEKCTOBOM MHGOPMAITUH.

— YMETb OIpPEAENATh BOZMOXHBIC NCTOYHHKM HEOOXOJUMBIX CBEICHHUH, MPOU3BOIUTH MTOHUCK
uHGOpMAaIMK, AaHATM3UPOBATh U OLIEHUBATE €€ JOCTOBEPHOCTD.

— IIOHHUMas MO3UIMIO JPYroro YejJoBeKa, pa3iHdyaTh B €ro peyd: MHEHHE (TOYKY 3pEHHS),
JIOKa3aTeNbCTBO (ApryMeHThl),  (akThl;  THIOTE3bl , AKCHOMBI, TeopHH. Jlig 3Toro
CaMOCTOSITEJIFHO HCIOJIB30BAaTh pa3IW4Hble BUAbI YTCHHA (M3ydalolee, MPOCMOTPOBOE,
03HAKOMHUTENIbHOE, IIOUCKOBOE), MPUEMEBI CITyTIIaHHS.

— caMoOMy cO3/1aBaTh HCTOYHUKH HHGOpPMAIUU PasHOTO THIIAa M JUIL pasHbIX ayAUTOPHH,
cobmoaath HHGOPMANHOHHYIO THTHEHY W IPaBUiia MH(POPMALMOHHOHN 6e30MacHOCTH;

— YMETh HCIOJB30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAITMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT
JUIL HOCTHIKCHHSI CBOHX Ielielf. YMeTh BhIOMpaTh aJieKBaTHBIE 3a/laue WHCTPYMEHTAJbHBIC
IpOrpaMMHO-aNIapaTHbIE CPEICTBA U CEPBUCHL

CpexncteoM ¢QopmupoBanuss NoO3HaBaTeNbHBIX Y Y]l cioyxar yueOHbBI Marepuan H
IIpeXkJe BCEro MPOAYKTHBHBIE 3aaHUs yueOHUKaA, II03BOJLIIONIIE IPOABUIATECS TI0 BCEM
IIECTH JTUHUSAM PA3BUTHS.
Kommynukamugnsie YY/1:
— CaMOCTOSTEIFHO OPTaHU30BBIBATh yueOHOE B3aUMO/ICHCTBUE B IpyIIe (OIpeAenaTh o0uue
T€JIH, JIOTOBApUBATHCS IPYT € IPYTOM H T.1.);
— OTCTauBast CBOIO TOUKY 3PEHUS, IPUBOIUTH apTyMEHTHI, IIOATBEP KA UX haKkTaMH;
— B JINCKYCCHHU YMETH BBIIBUHYTh KOHTPAPTYMEHTHI;
— YYHTBCS KPUTHIHO OTHOCUTECS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABATH
OIHOO0YHOCTH CBOEr0 MHEHHS (€CTIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;
— IOHUMAs TO3HIUIO APYToTo, pa3inyaTh B €r0 PeYH: MHEHHE (TOUKY 3pEHN),
JTOKa3aTeIbCTBO (ApryMEHTHI), GaKkThl ; THIIOTE3bI, AKCHOMBI, TEOPHH,
— YMETh B3IJISIHYTh HAa CUTYAIIHIO ¢ HHOW HO3MIIMH M JOTOBAPHBATHCSA C JIFObMH MHBIX
ITO3UIUHN.
Cpencrsom dbopMupoBaHHS KOMMYHHKATUBHBIX YVY]J[ cioyXar TeXHOJIOIHA
pobIeMHOro uanora (noOy>XaroIMil 1 MOABOAAINNN JMAJIOT) W OpraHu3anus paboThl
B MamblX [Ipylnax, TakKe HCIONb30BaHME Ha YPOKaX »3JIEMEHTOB TEXHOIOTHH
OPOAYKTHUBHOTO YTCHUS.

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAY9HThCA B 5-6 Kiiaccax
(ni1s1 0GecnedeH st BO3MOKHOCTH YCIENIHOTO IIPO0/LKeHHs 00pa3oBanus Ha 6a30BOM

YpoOBHe)
DJIeMEHTHI TEOPHH MHOKECTB H MATEMATHYECKOH JOrHKH



e  OmnepupoBaTh' NOHATHAMH: MHOXECTBO, XapakTEPHCTHKH MHOXKECTBA, JIEMEHT
MHOK€ECTBa, IyCTOE, KOHEYHOE U DECKOHEYHOE MHOXKECTBO, ITOJIMHOXKECTBO, IIPHHAICKHOCTD,

®  OIPENCIATh NPHHANIEIKHOCTD JIEMEHTA MHOXECTBY, OOBEANHEHHIO U TIEPECCUCHHUIO
MHOJKECTB; 33]aBaTh MHOKECTBO C IIOMOIIBIO NEPEUMCIICHHS IEMCHTOB, CIIOBECHOTO OIHCAHHA.
B noBceHEeBHOI1 KU3HN U NIPH H3YYEeHUH /IPYTHX MPEIMETOB:

® pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHNUS,

® CTpPOUTH LEHOYKY yMO3aKJIIOUEHHUH HA OCHOBE MCIOJIb30BAHUS IPABUI JIOTHKH.
Yucaa

e OnepupoBarh HOHSTHSMH: HATYpalbHOE YHCIIO, MHOXECTBO HATYPalNbHBIX YHCEN,
[[eTI0e YKCI0, MHOYKECTBO LIENBIX YMCell, OOBIKHOBEHHAs ApoOb, necsiATUYHAs ApoOb, CMEIIaHHOE
YUCIIO, PpAIMOHATBHOE YWCJIO, MHOXKECTBO PpAllMOHAJIBHBIX UYHCEN, [EeOMEeTpHYecKas
MHTEPIIpEeTaIis HaTypalbHBIX, [I€JIbIX, PAllHOHAIBHBIX;

®  TOHUMAaTh ¥ OOBACHATH CMBIC] MO3ULMOHHON 3aIUCH HATYpalbHOTO YHCIIA;

®  BHINOJHATH BEMYHCIEHUA, B TOM YHCJE C MCIOJIB30BAHHEM NPHUEMOB pallHOHAILHBIX
BBIIHCIEHUH, 0O0CHOBBIBATEH JIFOPUTMBI BBIIOJIHEHUS JeHCTBHH;

®  HCIONB30BAaTh IIPU3HAKH nenumocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymM™msr u
IIPOU3BENICHHUS] UYUCEN IIPH BBHIIIOJHEHWM BBIUMCICHHM W pelleHuH 3a1a4, OOOCHOBBHIBATH
MIpU3HAKK JETAMOCTH;

®  BBINOJHATH OKPYTJIEHHE PAllHOHATBHEIX YHCEN C 3aJaHHOH TOYHOCTHIO;

®  YIOPAAOYMBATH YUCIIA, 3aIIUCAHHBIE B BUJIe OOBIKHOBEHHBIX U JECSITUUHBIX Jpobeif;

o gaxomuTs HOJ/I 1 HOK 4ucen 1 ucmosp30BaTh UX MPH PEIICHUH 3a/1a;.

®  OIepUpOBaTH IIOHSTHEM MOJAYJL YHUCJA, TeOMEeTpUdeckass WHTEpHpeTanus MOIYJIt
JHUCIIa.
B noBceaneBHOM JKU3HM U NIPH M3y4YEeHUH APYTHX HPeIMETOB:

® IIPUMEHATH UpaBUiia TPHOMMKEHHBIX BBIUUCICHHH HpHU pPEHICHUUM NPaKTHYSCKUX
3a/1a4 ¥ pelleHrH 3a7a4 APYTUX YIeOHBIX TPEIMETOB;

®  RBBHIIIOJNHATH CpPAaBHEHHE DE3yJHTATOB BBLIYUCICHUM IIPU PEUHICHWH MPaKTHYECKUX
3a/1a4, B TOM UKCIIE IPUOJIMKEHHbIX BEIYUCICHMH;

®  COCTaBIATHb YHCJIOBBIE BBIPAXEHWS ¥ OICHWUBATh WX 3HAYCHHS IPH PEHICHUH
IIPAKTHYECKHUX 3aj1a4 ¥ 33124 U3 IPYTUX Y4eOHBIX IPEIMETOB.
YpaBHeHHS 1 HEPABEHCTBA

e OnepupoBaTh IMOHATHIMH: PABEHCTBO, YHCIIOBOE DPABEHCTBO, YPaBHEHUE, KOPEHB
YpaBHEHHUSI, peIICHHE YPAaBHEHUS, YHCIOBOE HEPABEHCTBO.
CraTHCTHKA ¥ TeOpHs BepOATHOCTEH

e  OnepupoBarhb IOHITHAMHU: CTOIOYATHIE U KPYTOBBIE JUArpaMMbl, TaOIMIbE! JaHHBIX,
cpenHee apuMeTHUECKOE,

e  M3BJICKaTh, HHGOPMAIMIO, IPECTABICHHYIO B TaO/INIaX, HAa AHArpaMMax;

®  COCTaBIATH TAONHUIIBI, CTPOUTH IMarpaMMbl Ha OCHOBE JaHHBIX.
B noBcegHeBHOM KH3HHM N IPH U3YYEHHH JIPYTHX HpPEAMETOB:

®  H3BIIEKaTh, HHTEPIPETUPOBATEH U MPe0oOPa30BbIBATh HHPOPMALKIO, IPEICTABIEHHYIO
B TaOMIIax ¥ Ha IUarpaMMax, OTpayKarollylo CBOMCTBA M XapaKTEPUCTHKY PealIbHEIX TPOLIECCOB
U ABJICHHH.
TexcroBbie 3a1a4H

e Pemars mpocThle W CIIOXKHBIE 33Ja4i pa3HbIX THIIOB, a TAK)XKE 3aa4d IOBBIIICHHON
TPYOHOCTH;

e  UCTIONB30BATh pa3HBIE KPaTKHUE 3alHCH KaK MOJIEIH TEKCTOB CIIOXKHBIX 3ada4 UL
MOCTPOEHMS TOMCKOBOM CXEMBI M PEIICHU 3a1ad;

®  3HATh ¥ IPUMEHATH 00a crrocoda MOUCKa peleHHus 3a1ad (0T TPeOOBaHHS K YCIIOBUIO
M OT YCJIOBHUS K TpeOOBAHUIO);

®  MOJENHPOBAThH PACCYKJICHHS TIPY IIOMCKE PEINEHUS 3a/iay C TIOMOIIBIO Tpad-CXeMBbI;

e  BBIACIATH 3TAIBI PEINCHNUS 33/1a4l U CONEPKAHHE KaXkI0T0 JTarla;

! 3nech M Janee — 3HaTh onpeJeNeHHe NOHATHA, YMETh ITOACHATD €TI0 CMBICH, YMCTh VCIIOIB30BATh IIOHATHUE U €T0
CBOMCTBa TIpA IPOBEACHUH paccymﬂeﬁnﬁ, J0Ka3aTeIbCTB, PCIICHUH 3a8a49.



e  MHTEPIPETHPOBaTb BBMUUCIUTENBHBIE pe3yJNbTaThl B  3ajade, HCCIEI0BATh
MIOJIYICHHOE pellIeHue 3aJa4u;

®  AHAIM3MPOBATH BCEBO3MOXKHBIE CUTYAIIUU B3aUMHOI'O PACIIONIOXEHHS IBYX 0OBEKTOB
U U3MEHEHHE WX XapaKTEPUCTHUK IIPY COBMECTHOM IBMXCHHH (CKOPOCTb, BPEMsi, PACCTOSHUE)
IIpY PEIICHMH 33]a4 Ha JBUKCHUE JBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBOIIOIOXHBIX
HaIpaBJICHUIX;

®  HCCIENOBaTh BCEBO3MOXKHBIE CUTYallUH IIPH PEILECHUU 337134 Ha J[BHKCHHE 110 PEKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

e  peliath pazHOOOpa3HBIC 33 124Ul «HA YACTH,

e pemarh 1 0OOCHOBHIBATh CBOE PEUICHHE 3a/1a4 (BBIICIATH MATEMaTHUECKYIO OCHOBY)
Ha HaxOXXIEHHE YacTH YUCJIa ¥ YHcia [I0 ero YacTH Ha OCHOBE KOHKPETHOTO CMBICIA JpoOH;

® 0cO3HaBaTh U OOBACHATH UACHTHYHOCTH 3a/1a4 PA3HBIX THUIIOB, CBS3BIBAIOINNX TPU
BEJIMYUHBI (Ha paboTy, Ha MOKYNKM, HA JBM)KCHUE); BBUICHATh STH BETMYUHBI U OTHOINCHUS
MEXIY HUMH, IPUMEHSTh UX TPH PEIICHWH 337a4, KOHCTPYMPOBATh COOCTBEHHBIE 3aaud
YKa3aHHBIX TUIIOB.
B noBcegHeBHOM KU3HHU M IPU H3YYCHUH APYTHX HPEAMETOB:

® BLUIENNTH MpU pEUICHWH 3aJad XapaKTepUCTUKH paccMaTpuBaeMod B 3aaade
CHTYalll{, OTJIMYHBIC OT PEAIbHBIX (Te€, 0T KOTOPHIX abCTparupoBalMCh), KOHCTPYHPOBATH
HOBBIC CHUTyallMM C Y4ETOM DTUX XapaKTePUCTHK, B UACTHOCTH, IIPH pEIOCHHH 3aJad Ha
KOHIIEHTPALUU, YIUTHIBATh IJIOTHOCTH BELIECTRA;

e  pemraTh U KOHCTPYHPOBATH 331a4¥ Ha OCHOBE PACCMOTPEHUS pEAIbHBIX CUTYyaluil, B
KOTOPBIX HEe TpeOyeTcs TOUHBIHA BIMUCIUTEIbHBIA PE3yIbTaT;

e  pemaTh 3a7aYM Ha IBUKCHHUE TI0 PEKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.
Harasanas reomerpust
TI'eomerpuueckue PHIypbI

e 3Biuekarb, HWHTEPOPETHpPOBaTHL MW  HpeoOpa3oBbIBaTE  HHOOPMAIMIO O
- reoMeTpHYecKuX (Urypax, IpecTaBIcHHYIO Ha YepTexkKax;

e u30o0paxarb wu3y4aeMble GUIYpl OT PYKH H C IOMOINBIO KOMIBIOTEPHBIX
WHCTPYMEHTOB.
HN3mepenus u BbIYUCTCHHSA

e BHINOJHATH W3MEPEHHME [JIMH, pPAacCTOSHUHM, BEJIHMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB JUIsl U3SMEPEHUH IIMH U YTIJI0B;

e  BBEIYHCISTH IUTOMATH MPSMOYTOJBHUKOB, KBaApaToB, OOBEMBI IPSMOYIOJIBHBIX
NapauIeNIeUIe 0B, KyOoB.
B noBceHeBHOMH KH3HH U IPH H3YYEHHH APYTHX IIPeIMETOB:

e  BHYHCIATH PACCTOSHHUS Ha MECTHOCTH B CTAHJAPTHBIX CHUTYalUsX, ILIONIAIU
YYaCTKOB NIPSIMOYTOIBHON (GOPMBI, 00BEMBI KOMHAT;

¢  BLIMOJHATH MPOCTEHINNE TOCTPOSHMS HA MECTHOCTH, HEOOXOUMBIE B PEaNbHOM XKU3HH,

e  OIICHWBATH Pa3MEPH! peaIbHBIX 0OBEKTOB OKPYKAIOILETO MHUPA.
HAcTopust maTeMaTHKH

J XapakTepru30BaTh BKJa/ BBIIAIOIIUXCS MAaTeMAaTHKOB B Pa3sBUTHEC MAaTCMAaTHKH U
WHBIX HAy4HBIX 007acTeH.

BhINYCKHMK Hay4UTCH B 7-9 Ki1accax (A1 UCN0JIb30BaHUs B NOBCEAHEBHOM XU3HU U
oGecnedyeHus BO3MOKHOCTH YCIEMIHOTO NPO0/KeHUA 06pa3oBaHus Ha 6a30BOM
ypOBHe)

DJIeMeHThbI TEOPHH MHOKECTB H MAaTEMATHYECKOH JIOTHKHU
e OnepupoBarh Ha 0a30BOM ypoBHe® TOHATHSAMMU: MHOXECTBO, JJIEMEHT MHOKECTBA,
' TIOJMHOXECTBO, IPUHAIIEKHOCTD;
e  3a/1aBaTh MHOXECTBA IIEPEUUCICHHEM HX SJICMCHTOB;

23/1601: U Jajiee — pacno3HaBaTh KOHKPETHRIE IIPHMEDHI 00X NOHATHH 1O XapaKTEPHbIM IMPHU3HAKAM, BbINIOJIHATH
NEeHCTBUSA B COOTBETCTBUM C OMNPEACICHUEM U HpOCTCﬁHIP]J\'II/I CBOMCTBaMM IOHATUH, KOHKPETU3HUPOBATh NIpUMEpaMu

o0Iye TOHATHA.



e HAXOJWTH lepeceueHue, 00heAMHEHHNE, TIOAMHOXKECTBO B IPOCTEUIIIUX CUTYAITHsX;

e omnepupoBaTh Ha 0a30BOM YpPOBHE IOHSATHSMH: ONpENENICHHE, aKcHOMa, Teopema,
JIOKa3aTeNbCTBO;

® IIPUBOJUTHL NPHUMEPHI U KOHTPIPUMEPSI I TOATBEPIK/ICHHUS CBOMX BHICKA3bIBAHUM.
B noBcenqHeBHOI JKM3HA M IPU H3YUYEHNH APYTHX IIPeIMeTOB:

e  WCIIONIE30BaTh Tpaduyeckoe NPENCTABICHHE MHOXECTB HJIs ONMHCAHHUS pPeallbHBIX
MIPOIIECCOB U SABIEHUH, IPU PELICHUH 3a7a4 APYTUX YYEOHBIX IIPEIMETOB.
Yucaa

e  OmnepupopaTh Ha 6a30BOM ypOBHE MOHATHAMHE: HATYypalbHOE YHCIIO, LIEJIOE YHCIIO,
OObIKHOBEHHast JApoOb, [HecsTu4Has ApoOb, CMelaHHasd JApoOb, palMoHaNbHOE YHCIIO,
apupMeTHUEeCKUN KBaIPaTHEIH KOPEHD;

®  HCIOJB30BaTh CBOMCTBA YHCET U [paBUila AEHCTBUHN IIPU BBITOJIHECHUH BHIYUCICHUMH;

®  HCIONB30BaTh MPU3HAKU JCTUMOCTH Ha 2, 5, 3, 9, 10 1ipu BEIIOJIHEHUH BBIYHCICHHUHA
¥ PEIICHUU HECIOXKHBIX 33/1a4;

®  BBINOJHSTH OKPYIJICHHE PAIMOHATIBHBIX YHCET B COOTBETCTBHH C IPAaBHJIAMU;

®  OILICHMBATh 3HAYCHHE KBAIPATHOIO KOPHS U3 NOJOKUTEIHEHOIO HENOro YHCIIa;

®  paclO3HaBaTbh PAlMOHAILHBIE M UpPAIIHOHATIBHBIE YHCIIA;

®  CpaBHHUBATH YHCIA.
B noBceaHeBHOI *KU3HHA U IPU U3YYEHHH IPYTUX IIPEIMETOB:

®  OICHWBATHL PE3YJHTATHI BHIUKCICHUH IIPY pEIEHUH IPAKTHYECKUX 3a1ad;

¢  BBIIOJHATH CPAaBHEHME YHCEN B PECATBHBIX CUTYallHsX;

®  COCTaB/SITh YHUCIIOBBIE BBIPAXKEHUS IPH PEIUCHHUM NPAKTUYCCKUX 3afad W 3a1ad u3
JPYTHUX yUeOHBIX IPEIMETOB.
ToxaecTBeHHbIe IPeodpazoBaHusA

e  BoImOMHATE HECIOXKHBIE TPeoOpa3zoBaHUSA Il BBIUMCICHUS 3HAUCHHUH YHCIOBBIX
BBIPQXKEHUH, COMEepXalUX CTENeHM C HATypaJbHBIM II0KA3aTeleM, CTEIEHH C IENbIM
OTPHUIIATENBHBIM [10Ka3aTENEM;

¢  BBINOJHATH HECIOXKHBIC MIPeoOpa3oBaHUs LEJBIX BBIPAXECHHH: PaCKPHIBATH CKOOKH,
TIPUBOUTH MOI00HBIE CIIATaeMbIE;

®  HCIOJIB30BaTh (OPMYJIbI COKpAIEHHOTO YMHOXKEHHSA (KBaJpaT CYyMMBI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAPATOB) JULs YIIPOIIEHHN BIYUCICHUN 3HAUeHUH BBIPAXKEHUH;

e  BBIIOJHATH HECIOXHBIE TMpeodpazoBaHus ApOOHO-TMHEHHBIX BBIpAKEHUN U
BBIPQXKEHUH ¢ KBaIpaTHBIMH KOPHAMHU.
B noBcexHeBHOM KH3HHU ¥ IPU M3yYEHHHU PYTUX IIPEAMETOB:

e [IOHUMATh CMBIC]I 3AIIUCH Yucia B CTAHIAPTHOM BHUIIE;

e  omepupoBaTh Ha 0A30BOM YPOBHE ITOHATUEM «CTaHAAPTHAS 3aIIUCEH YHUCIIAN.
YpaBHeHus 1 HepaBeHCTBA

e OmnepupoBarh Ha 06a30BOM YPOBHE IOHATHSAMM: PABEHCTBO, YHUCIIOBOE PABEHCTBO,
ypaBHEHHE, KOPCHb YpaBHEHHS, PEUICHUE YPaBHEHHsA, YHMCIOBOE HEPABEHCTBO, HEPABCHCTBO,
pELIeHNE HEPABEHCTBA,

®  TIPOBEPSTH CUPABEIUBOCTH YUCIIOBBIX PABEHCTB U HEPABEHCTB,;

e pelraTh JIMHEHHBIE HEPAaBEHCTBA M HECJIOXKHBIE HEPABCHCTBA, CBOSINHAECS K
JIHHEHHBIM;

e  pemarh CUCTEMBI HECIOXKHBIX JIMHCHHBIX YPABHCHUM, HEPABECHCTB;

e  [IPOBEPATH, ABJSCTCS JIM JAHHOE YHCIIO PellleHHEM ypaBHEHH (HEPABEHCTBA),

e  permarh KBaJIpaTHBIE ypaBHEHUS 110 (GopMysie KOPHEH KBaIpaTHOTO ypaBHEHHS,

e  m300paxaTh peleHHs HEPaBEHCTB U UX CHCTEM Ha YHMCIIOBOM IPSIMO.
B noBceaHeBHOIT :KU3HM U NIPU H3yYeHUU APYTHX MPEAMETOB:

®  COCTaBIIATh M pEIIaTh JHHEHHBIC ypaBHEHUS MPH PEIICHUH 3a/1a4, BO3HUKAIOIUX B
JIpYTruX y4eOHBIX IpeaMeTax.
OyHKun

e  Haxojuth 35aueHne GYHKIUH 10 3aJaHHOMY 3HAUCHHIO apryMeHTa;



®  HAXOAWTh 3HAYCHHC apTyMEHTa 10 3aJaHHOMY 3HAYEHWIO (QYHKIIUN B HECIOKHBIX
CUTYaLUAX;

®  ONpeleNiaTh MOJOXCHHE TOUKHM MO0 €€ KOOpAMHATaM, KOOPIAMHATHI TOYKH MO €&
IIOJIOXKEHHIO Ha KOOPJIUHATHOM MIOCKOCTH,

e 10 TpadpuKy HaAXOMUTh OONACTh ONpEJENICHUs, MHOXKECTBO 3HAYCHHH, HYIH
GYHKIIMM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHHs W  yOBIBaHWA,
HauOOIbIIee U HANMEHBITICE 3HAYCHIA (PYHKIINNU;

e  cTpouTh rpaduK JIMHEHHON PYHKINH;

®  IpOBEPSATH, ABJAETCS JIM JAHHBIH rpaduk rpaduxoM 3a1annol QyHKIHK (THHEHHOMH,
KBaApaTUYHOMN, 00paTHON IPOIOPIHOHATIBHOCTH);

e  ompeneNiATh UPUOMDKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH IepeceucHUs IpadukoB
bynxumi;

e onepupoBaTh Ha  0a30BOM  YPOBHE  IOHATUSAMH:  I10CJIEJOBATCIBLHOCTD,
apu(MeTHIECKas IIPOrPECCHsi, TeOMeTpUYecKasi IPOTrPECCHs;

e pemarh 3agayd Ha IMPOIPECCHH, B KOTOPHIX OTBET MOXET OBITh NOTy4YeH
HETIOCPEICTBEHHBIM MOACUETOM O3 IpUMEeHEHUs QOopMyIL.

B noBceaHeBHOM KU3HHU U MIPH H3YYCHHH APYTHX MPeAMETOB:

®  HCIOJIB30BaTh TPadMKH peallbHBIX MPOLIECCOB U 3aBUCUMOCTEHN A ONpeNeTICHUs X
CBOMCTB (HamOONBIIME W HAMMEHBINHE 3HAYCHUSA, NMPOMEXKYTKH BO3pacTaHHs W YOBIBaHUS,
00J1aCTH MOJIOKHTEIHHBIX U OTPHIATCIIBHBIX 3HAYEHUH U T.11.);

e  JCIIOJIb30BaTh CBOMCTBA JUHEHHOW (QYHKIHH U ee rpauK IpH pEHICHHH 3anad Hu3
JIPYTUX Y4eOHBIX IIPEIMETOB.

CraTHUCTHKA H TEOPHUS BeposITHOCTEH

e lMeTsr TpencTaBIEHHE O CTAaTHUCTHYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CIIy4aitHOro COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemark Tpocreimmme  KOMOMHATOpHBIC — 3aJadd  METOAOM  IPSIMOIO H
OpraHu30BaHHOTO nepedopa;

®  [IPEICTaBJIATH JaHHBIE B BUJE TAOJINI, [UarpaMM, IpadhuKos;

e  YuTaTh HHPOPMALIMIO, IPEJICTABICHHYIO B BUIE TaOIHULbIL, AUATPAMMBL, rpaduka;

e  OIpeleNATh OCHOBHBIE CTATUCTHYECKHUE XapaKTEPUCTHKY YHCIOBBIX HAOOPOB;

®  OIICHWBATH BEPOSTHOCTH COOBITUS B MPOCTEHIINX CITy4asx;

e  HMETh IPEACTABJICHHE O POJIU 3aK0HA OOJIBIINX YHCENl B MACCOBBIX SIBIICHUSIX.

B noscegHeBHOM )KU3HH H NPH H3YYeHHH APYTHX NPEAMETOB:

e  OLEHUBATH KOJHYCCTBO BO3MOXKHBIX BAPUAHTOB METOLOM Iepebopa;

e UMeTh TNPEACTABICHHE O pPOJIM INPAKTHUECKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHII;

e  CpaBHUBATh OCHOBHBIE CTaTUCTHYECKHE XApaKTCPHCTHKH, IIOJNYYEHHBIE B MpPOIEcce
PEUICHNUS IPUKIIAHOMN 3aJaull, H3yIeHUs PEAIbHOTO SBICHUS,

®  OIIEHUBATh BEPOATHOCThH PEATbHBIX COOBITHH U SIBJICHUH B HECTIOKHBIX CHTYAIIHAX.
TexcTroBbie 32241 |

e Pemare HeclOXHBIE CIOXKETHBIC 33Ja9d pPa3HBIX TUIIOB Ha Bce apH(MeTHUeCKHe
JEeUCTBUS,

e CTpPOUTH MOJENb YCIOBHS 3amaud (B BHJE TaONHLBI, CXEMbI, PHUCYHKA WIH
ypaBHEHHs ), B KOTOPO! NaHbl 3HaYCHHUs ABYX M3 TPEX B3aUMOCBS3aHHBIX BEIHYMH, C HEJIBIO
MOKMCKA PEIIeHHs 3a1a4H;

e  OCYUIECTBJISATH CIIOCOO MOKMCKA PELICHH 3a/laul, B KOTOPOM PacCyXICHHE CTPOUTCA
OT YCIIOBHS K TPEOOBAHHIO HIIM OT TPEOOBaHUSA K YCIOBHIO;

®  COCTABJIATH IUIAH PELICHUS 3a1aUH,

e  BBIJCIATH ITAIlbI PEIICHUS 3aa4H;

e  HHTEPIPETHPOBATH BBIYMCIUTENBHBIE pE3YNbTAThl B 3aKaye, HMCCICNOBATh
TTOJIYYCHHOE PELICHUE 3aa4u;

e  3HATH pasyHuMe cKopocTell oObeKTa B CTOSYEH BOJIC, TPOTUB TEUCHHA U 110 TECUCHUIO
peKu;



®  pelnaTh 3374l Ha HaXOXXIACHME YacCTH YHC/Ia M YUCIIa 10 ero 9acTH;

e pemare 3aladd pasHEIX TUHOB (HA paboTy, HAa IOKYNKH, Ha JIBHXKECHHE),
CBA3BIBAIOIIMX TPU BEIMYUHBI, BBIIEIATH 3TH BEJMYHMHBI B OTHOINCHHS MEXITY HUMU;

®  HAaXOIUTH NPOLEHT OT YXCia, HUCIIO MO NPOLEHTY OT HEro, HaXO/HUTh IIPOIEHTHOE
CHU)XEHHE HJTH MPOIIEHTHOE NOBBINICHUE BEJIUYNHEI,

e  pemiaTh HECIOKHBIC JTOTMYECKHE 3aJa4l METOJIOM PacCy X ACHHUH.

B noBcegneBHOM JKH3HM M NPH M3YYeHHHU APYTHX HpeAMeTOB:

e  BBIIBUIaTh THUIOTE3bl O BO3MOXKHBIX IIPEJIC/IBHBIX 3HAYEHUSIX HCKOMBIX B 3a7aue
BETUYUH (JesaTh IPUKUIKY ). *

I'eomeTpuueckne Gurypnl

e  OmepupoBaTh Ha 6a30BOM YPOBHE HOHITHIMH €OMETPHUECKUX GUTYD;

e u3BIeKaTb HHYOPMAIMIO O TEOMETPHYECKUX (Urypax, NPenCTaBICHHYIO Ha
yepTeXxax B SBHOM BHIE;

®* [pPUMEHATH IS pelieHHs 33Ja4 T'eOMeTpUYeCKUe (aKThl, €CIH YCIOBUS WX
IPUMEHEHNS 3aJ[aHbl B ABHOU (opMme;

e pemarh 3aJaud Ha HAXO0XKJIEHHE IE€OMETPHYECKMX BEJHYMH MO0 oOpa3laM HIH
ANrOPUTMAaM.

B noBceqHeBHOM KH3HU H IPH H3YYEHUHU APYTHX NIPEAMETOB:

e  HCIIOJB30BaTh CBOHCTBa I'€OMETPHUYECKHX (DUIyp JUIs pelIeHHUs TUIIOBBIX 3ajad,
BO3HUKAIOIIUX B CUTyalUsIX IIOBCETHEBHOM JXHU3HH, 3a1a4 IPAaKTHYECKOTO COACPKAHMUS.
OTHOmeEHus

e OmepupoBarh Ha 6a30BOM ypOBHE IIOHSATHUAMH: PaBEHCTBO QUIYp, paBHBIE (DUTYDBHI,
PaBeHCTBO TPEYTOJHHHUKOB, NapajlIeIbHOCTh IIPSMBIX, HEPIEHIUKYJSIPHOCTh IPAMBIX, YIJIBI
MEXy TIPSMBIMY, IEPIEHANKYISP, HAKJIOHHAsSL, TPOEKIH.

B noBceHeBHOM KU3HHM H IIPH U3yYeHHH APYTHX IPEeAMETOB:

e  HCIIOJIb30BaTh OTHOINMECHMS I PEUICHUS IIPOCTEHINMX 3a]a4, BO3HHUKAKOIIUX B
pPEAIBLHOM KU3HU.
HN3mepenns 1 BoIYHCICHUSA

e BomonHAT, W3MEPEHME [JUIMH, pPACCTOSHUN, BENWYMH YIJIOB, C IIOMOIIBIO
WHCTPYMEHTOB 711 U3MEPEHUH UIMH U YTJIOB;

® IPUMEHATH (QOPMYIBl TEpUMETpPa, IUIOMAad B 00BbEMa, IIOMIaJH MOBEPXHOCTH
OTJCNIHBIX MHOTOTPAHHUKOB IIPY BBIUUCICHUAX, KOTa BCE TaHHbIC UMEIOTCS B YCIIOBUH,

s mpuMeHATh Teopemy [lmdaropa, 6a30Bble TPHTOHOMETPUYECKHE COOTHOUIECHHS I
BBIYUCIICHHS JJIMH, PACCTOSHUM, INOIIAaAed B IPOCTENINHNX CIydasX.

B noBcegneBHOM JKU3HH M IPH H3YyYeHHH APYTUX IIPEJAMETOB:

®  BBIUMCIIATH PACCTOSHHSA HAa MECTHOCTH B CTaHJAPTHBIX CUTyalUsX, IUIOMAIX B
TIPOCTEUIMHX CITy4asX, MPUMEHSTH (POPMYIIBI B MIPOCTEHIINX CUTYalUIX B IOBCEIHEBHOM XKU3HHU.
I'eomeTpuyiecKkHe NOCTPOCHUS

e M3o0paxars THMOBBIE IUIOCkHe GUTYphl B (QUIYpHl B IPOCTPAHCTBE OT PYKH H C
IIOMOIIBIO UHCTPYMEHTOB.

B noBcenHeBHOM KH3HU M NIPH H3YYEeHHUH APYTHX NPEAMETOB:

e  BLITOJHATH IPOCTEHNIME IOCTPOCHUS Ha MECTHOCTH, HEOOXOAMMBIE B DPealbHOU

XKHU3HU.
I'eomerpudeckue npeodpazoBaHust

o  CTpouTh GUrypy, CAMMETPHUIHYIO JAaHHOH QUIype OTHOCUTEIHLHO OCH M TOYKH.
B noBcexHeBHOM )KU3HHU M TIPH H3YYE€HHH APYTHX IPEAMETOB:

®  pAacIO3HABATH JIBUKEHUE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacro3HaBaTh CHMMETPHYHBIE QUIYPHI B OKPYKAFOLIEM MHUPE.

BexTopbl # KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpOBHE IIOHATHSIMH BCKTOp, CYMMa BEKTOPOB,
IpOM3BEIEHNE BEKTOPA HAa YHUCII0, KOOPIAUHATHI Ha MJIOCKOCTH;

e ompejenaTh INPUOIMKEHHO KOODAMHATHI TOUKH IO €€ M300paXeHHIo Ha
KOOPJAMHATHOU IUIOCKOCTH.



B noBceHeBHOIl KH3HN U MIPH M3YYCHUH JPYTHX IPEAMETOB:

®  HCIOJIB30BATh BEKTOPHI Ui PEIICHUA MIPOCTEHIINX 3a/1a4 Ha OIPE/IEeIeHNe CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUA.
Hcropusi MaTeMaTHKH

e OmnuceBaTh OTAEIBHBIE BBLIAIOUIMECS DPE3yJIbTaThl, IOIYYEHHBIE B XO/I€ Pa3BUTHS
MaTeMaTHK{ KaK HayKH;

®  3HATh IPUMEPHI MATEMATUUECKUX OTKPBITAN U UX aBTOPOB, B CBS3H C OTEYCCTBEHHOMN
W BCEMHPHON UCTOPUEH;

® [OHHMATh POJIb MAaTEMATHKHU B Pa3BUTHU PoccHH.
Metoabl MaTeMATHKH

e Bribupars nOIXOAMMH M3YYEHHBIM METOJ JUISL DEUICHHH W3YUCHHBIX THIIOB
MaTeMaTHYECKUX 3aaad;

e IlpuBonuTe mNpuUMEpPEl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B  OKpYKarouleH
JIEACTBUTENBHOCTH U IIPOM3BENCHUIX HCKYCCTBA.

BhIlycKHHK IOJIYYHT BO3MOKHOCTH HAYYHThCS B 7-9 Kilaccax aJisl obecneueHuns
BO3MOKHOCTH YCIIEIIHOIr0 MPOA0/LKeHHs 00pa3oBaHus Ha 6a30BOM YpPOBHeE

DJleMeHTBI TEOPHH MHOKECTB U MATEMAaTH4YecKOil JJOTMKH

e OuepupoBaTh’ TOHSTHAMH: ONpEJETeHHe, TeOpeMa, aKCHOMa, MHOKECTBO,
XapaKTEPUCTUKH MHOXKECTBA, JJEMEHT MHOXECTBA, IyCTOE, KOHEYHOE M OECKOHEYHOE
MHOJKECTBO, IIOJAMHOXECTBO, IPUHAINIEKHOCTD, BKJIFOUCHHE, PABEHCTBO MHOKECTB;

e  1300paXaTh MHOXKECTBA U OTHOIIEHHE MHOXKECTB C IIOMOIIBIO KPYTOB Difnepa;

®  OMNpeeNATh NPUHALICKHOCT JIEMEHTa MHOXKECTBY, O0BEIHHEHHIO U IIEPECCUCHHIO
MHOJKECTB;

®  3aJaBaTh MHOXKECTBO C IIOMOIIBIO IEPEYHCICHHUS TIEMEHTOB, CIOBECHOI'O OITMCAHHUS,

e  OmEpUPOBATH IMOHSTUSMHU: BBHICKA3bIBAaHHE, HCTUHHOCTD H JIOKHOCTH BBICKa3bIBaHUS,
OTpULIAaHHE BBHICKA3BIBAHMH, OINEpallid HaJl BBICKA3bIBAHUAMU: M, HJIH, HE, YCIOBHBIE
BBICKa3bIBaHUS (MMILIHKAIIUN );

®  CTPOWTH BBICKA3bIBAaHMA, OTPUIIAHUSA BBICKA3bIBAHHH.
B noBceHeBHOM )KM3HH M IPH H3Y4YeHUH APYTUX DpeIMeTOB:

®  CTPOUTBH IIETIOYKM YMO3AKIIIOUeHHH Ha OCHOBE UCIIOIB30BAHUS IIPABUIT JIOIMKH;

e  HCIONB30BaTh MHOXECTBA, OIEpaldy C MHOXECTBaMH, HX rpadudeckoe
MpeCTaBICHHAE JJI ONMCAHUS PEANIbHBIX IIPOLIECCOB U ABJICHUH.
Yucaa

e OmnepupoBaTh MOHATHSIMH: MHOMKECTBO HATypaJbHBIX YHCEN, MHOXKECTBO IIEJIBIX
YhCeN, MHOXECTBO pallOHAIBHBIX YHCEJI, HUPPALMOHAIBHOE 4YHCIIO, KBAJPAaTHBIM KOPEHb,
MHOXECTBO JEHCTBUTENBHBIX YHCEN, I'€OMETpHYeCKas HHTEPIPETAlUsA HaTypallbHBIX, UEJbIX,
palMOHATBHBIX, JEHCTBUTEIBHBIX YHCEIL;

e  TOHHMATh ¥ OOBACHATH CMBICI MMO3HUIIMOHHON 3allUCH HATYPaJIbHOTO YHUCIIa;

e  BLINOJHATH BBHIUUCICHUS, B TOM YHCJIE C HCIOJIb30BAHUEM NMPHEMOB pallMOHAIBHBIX
BRIUMCIICHHUH;

®  BHITIOJIHATH OKPYTJICHUE PAllMOHAIBHBIX YHCEN C 3aJaHHOM TOYHOCTHIO;

e  CpaBHUBATbH pAlMOHANBHBIE U HPpAllMOHAJIbHEIE YHCIIA,

e [PEACTaBJIATH PAIIMOHAIBLHOE YHCIIO B BHJIE JECITUYHON qpodH

e  YIOPAIOYMBATH YKCIIA, 3AMMHCAHHBIC B BHJIe OOBIKHOBEHHOH U IECATHYHOMN Ipodu;

e naxomuTh HOJ{ u HOK uucen ¢ ucions30BaTh UX IpU PEIICHUH 3a1ad.
B moBceqHeBHOi »KU3HH H IIPH H3Y4YeHHH APYTHX IPEIMETOB:

® [IPUMEHSITH NpaBWJa NPUOIMKEHHBIX BBIYMCICHMHA NPH PEINCHUH IIPAKTHYECKUX
3a7a4 ¥ penIeHun 3a1ad APyTuxX y4eOHBIX IPEAMETOB;

®  BHINOJHATH CPaBHEHHE pE3yJIHTaTOB BBIUUCICHHM IHpPH DPEIIEHHH IPAKTHYCCKUX
3ajiay, B TOM 49HCiIe MPUOIMIKEHHBIX BBIYUCIICHUH,

3 31ech U Jaliee — 3HATH ONpeNielcHHe IOHATHS, YMETh IOSCHSITh €r0 CMBICH, YMETh UCTIONb30BATh NIOHATHE U €T0
CBOJCTBA IPK NPOBEIEHIUH PACCYKIEHHH, 10Ka3aTeNbCTB, PEIICHHH 3a/Lay.



®  COCTaBJIATH U OIEHWBATH YMCJIOBBIC BRIPAXKEHUS IIPU PEIIEHUM MPaKTHYECKUX 33134
Y 3a]1a4 U3 APYTUX yueOHBIX IPEIMETOB;

® 3amUChIBATh M OKPYIJIATH  YHCIIOBBIE 3HAUEHWS DPEATHHBEIX BEIMYHH €
HCITOJIb30BAHUEM PA3HBIX CHCTEM H3MEPCHHUSI.

ToxaecTBeHHbIe NpeoOpa3zoBaHHA

e  OmnepupoBaTh NOHATHSMHU CTEIIEHU C HATyPATbHBIM IOKAa3aTeNIEM, CTEIIEHU C IETBIM
OTPHUIIATEILHBIM II0Ka3aTelIeM;

e BBIIONHATH IpeoOpa3oBaHUS LENbIX BBIpAKEHUH: NeHCTBHS ¢ OJHOWICHAMH
(crokeHye, BBIUMTAHHE, YMHOXEHHE), NEUCTBHS C MHOTOWICHaMH (CIIOKEHHE, BBIYHTAHHE,
YMHOJKEHUE);

®  BHINNOJIHATH pPAa3JIOKEeHUE MHOTOWIEHOB HAa MHOXMUTEIM OJHHUM M3 CIOCOOOB:
BEIHECEHHE 32 CKOOKY, TPYIITHPOBKa, HCIIOJIb30BaHUE POPMYII COKPAIIEHHOTO YMHOKEHHUS;

®  BBIIENATH KBAJPAT CYMMBI U Pa3HOCTH O/THOUYJICHOB;

®  packiajbIBaTh HA MHOXUTENM KBAAPATHBIM TPEXWICH;

®  BBIIOJHATh IHpeoOpa3oBaHMs BBIPAKEHUH, COAECPXKAIIUX CTENEHH C IEeIbIMU
OTpPHIATEIBHBIMA IIOKa3aTeNIMH, IEPEXOAUTh OT 3aliCH B BHJE CTEIEHH C IICIBIM
OTPHIIATEIBHBIM [TOKA3aTeNIEM K 3aITHCH B BUIE Ipodu;

®  BBIIONHATH NpeoOpazoBaHMs [ApOOHO-PAIMOHAIBHBIX BEIPAXKEHUI: COKpalleHHE
npobeii, npuBeneHue anredpandeckux Apobel Kk obIemMy 3HaMeHATelo, CI0XeHHe, YMHOXKEHHe,
neneHue anrebpamyeckux Apobeit, Bo3eaeHue anredpanyeckof ApoOH B HATYPAIBHYIO U LENYIO
OTPHIATEIBHYIO CTENICHb;

e  BHINOJHATH IPeoOPa30BaHUA BRIPAXXKESHUH, COACPKAIINX KBalpaTHbIe KOPHU;

e  BLIIEIATH KBaJApaT CYMMBI HJIM Pa3HOCTH ABYWICHA B BBIPAKEHUSIX, COAECPKAIIAX
KBaJIpaTHEIE KOPHY;

¢  BBIIOJHATH PeoOpa30BaHUs BRIPAXKEHHH, COAEPKAIUX MOIYIIb.

B noBcexHeBHOM JKU3HHA U NPH H3YYeHHU APYTHX NPEAMETOB:

®  BBIOJHATH IpeoOpa3oBaHMs U NEHCTBUS C YUCIAMH, 3alIUCAHHBIMU B CTaHIapTHOM
BUJIE;

e  BBHINOJNHATH NpeoOpa3oBaHUs anredpalyvyecKuX BBIPAKEHUI NpH peIIeHHH 3amad
JIPYTUX YIeOHBIX IPEIMETOB.

YpaBHeHHS H HEPABEHCTBA

e  OmepupoBaTh MOHSATHIMH: YpaBHEHME, HEPABEHCTBO, KOPEHb YPAaBHEHUs, PEILICHHE
HEepaBeHCTBA, PAaBHOCHIBHBIE YpaBHEHHS, OONacTb OIpeAcieHHs YpaBHEHHA (HEpPABEHCTBA,
CHCTEMBI YpaBHEHHH HIIH HEPaBEHCTB);

e pelaTh JUHEHHBIC YPaBHCHHS W YpPaBHEHHS, CBOAUMBIE K JIMHEHHBIM C IIOMOIIBIO
TOXXJECTBEHHBIX IIpe0oOpa3oBaHuii;

e pemarh KBaJpaTHbIE YPaBHEHMS U YPaBHEHHsS, CBOJMMBIE K KBaJpPaTHbIM C
ITOMOIIBIO TOXKIECTBEHHBIX IIpeodpa3oBaHui;

e pemark ApoOHO-THHEHHBIE YPaBHEHHS;

e pemmaTh IHpocTeHIMe  WppalUOHAIBHBIE  YPaBHEHHS  BHIA [f (x)=a,

V()= ():

e  pemraTh ypaBHEHHS BUIAX =4

®  pemraTh YpaBHEHWs CIIOCOOOM pa3/IoKEHHs HA MHOXKUTEIH U 3aMEHBI IIEPEMEHHOM;

e  HCHONB30BATH METOJ HHTEPBAIOB [UIA PEUICHHSA IENBIX H IPOOHO-PAllHOHATBLHBIX
HEpaBeHCTB,;

e  pellnaTh JUHEHHBIC ypaBHEHN H HEPABEHCTBA C IapaMeTpaMu;

e  pelaTh HECJIOXKHbIE KBAIPATHbIE YPABHEHHU C [1apaMeTPOM;

®  pelIaTh HECIOXKHbBIE CHCTEMBI JIMHEHHBIX YPAaBHEHUM C TapaMeTPaMH;

e  pelraTh HECJIOKHBIE YPaBHEHHS B LIENbIX YHMCIaX.
B noBceHeBHOM )KU3HH U IPH U3YYeHHH APYIUX NPEIMETOB:



® COCTaBJIiITh M peluaTh JUHEHHbIE W KBaJpaTHbIC yPaBHEHWs, YPaBHEHHS, K HHUM
CBOJSINHECA, CHCTEMBI JIMHECHHBIX ypaBHEHHH, HEpaBEeHCTB IIPH DEIICHHUH 3a/ad JPYyTrux
y4eOHBIX IIPEIMETOB;

®  BHINOJHATH OIEHKY MpaBJOMNONOOUS pEe3yibTaTOB, MNOJYYaeMbIX IIPH pPEINEHHH
MAHEHHBIX W KBAJPAaTHBIX YPABHEHHMHA M CHCTEM JIMHEHHBIX YPaBHEHUIt M HEPaBEHCTB IpH
pEIISHUH 3a/1a4 APYTUX y4eOHBIX IIPEIMETOB;

e BpIOMpATH COOTBETCTBYIOIIME YpPAaBHEHHS, HEPABCHCTBA MM HMX CHCTEMEI sl
COCTAaBJICHUSI MaTEMAaTUYECKONH MOJIETH 3aJJaHHON peasIbHOM CUTyalluy WJIH MPUKIIAIHON 3a/1a4H;

®  yMETh HHTEPIPETHPOBATH MONYHUCHHBIA 1IPH PEICHUU YpaBHEHHUsI, HCPABEHCTBA HIIH
CHCTEMBI pe3yNbTaT B KOHTEKCTE 3aJaHHON pealIbHON CUTYAIHH WA MPUKIAIHON 3a1auH.
Oysknun

e OmnepupoBarh MNOHATHSIMU: (YHKIHMOHAIbHAS 3aBUCUMOCTh, (QYHKUHSA, Tpaduk
dyHKIMH, cr1ocoOb! 3a1aHus QYHKIIMH, apryMeHT ¥ 3HaueHue QyHKIUH, 00JIacTh onpeieaeHus
M MHOXECTBO 3HadeHWd (QyHKIMM, HYIM QYHKIMH, MOPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTb (QYHKITHH, YETHOCTH/HEUETHOCTH (QYHKITUHY;

®  CTPOHTH rpadyxu JTUHEWHOH, KBaJpaTUYHOU byHKIHH, oOparHoit
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k
POMOPIMOHATBHOCTH, PYHKIIHMHU BHIA: Y = a+———g, y=x,y=3Ux, y= |x
X+

® Ha NpuMepe KBaApaTW4HOI (YHKIMM, UCIOJIB30BaTh NpeoOpa3oBaHus Tpaduka
¢ynxmmu y=f(x) ana nocrpoenus rpadpuxos Gynkuuit y = af (kx +b)+c;

®  COCTaBIIITH ypaBHEHMS IPSMOU IO 3aJIaHHBIM YCIIOBHSAM: MPOXOJsINeil depe3 jBe
TOYKH C 3aJlaHHBIMH KOOpDJHHATaMH, MPOXOJsINed depe3 AaHHYIO TOYKY W IapajuleIhLHOM
JTAaHHOU MPSIMOi;

e yccrenoBaTh GyHKIUIO 110 €€ rpaduky;

® HAXOMUTh MHOXXECTBO 3HAUEHWH, Hy/IH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIpaTUIHOH (QYHKIINH;

e  OllepHPOBATH MOHATHAMHU: MOCIENAOBATENIBHOCT, apH(MeTHdecKas Iporpeccus,
reoMeTpHYecKas Iporpeccus;

e  peiiarh 3a7a4d HA APUPMETHIECKYIO U TEOMETPHUECKYIO ITPOTPECCHIO.

B noBceaHeBHOM KM3HN M IPU M3YUEHMH APYTHUX IIPEJIMETOB:

e  HUTIOCTPHUPOBATH C MOMOIIBIO IpaduKa peaIbHyI0 3aBUCUMOCTD MITH TIPOIIECC 0 UX
XapaKTePHUCTUKAM;

¢  HCIIOJIb30BaTh CBOMCTBA U TpaduK KBagpaTHYHOH (YHKIUM IIpH pEIIeHUH 3a/1a4 U3
JPYTHX Y4eOHBIX TIPEAMETOB.

TexcToBbie 3a1a4n

e Pemathk npocThie U CIIOKHBIC 33J]a4M Pa3HBIX THIIOB, a TakKe 3aa4Yy MOBBIIECHHOR
TPYAHOCTH;

®  HCIIONIF30BaTh pasHble KpPaTKHUE 3allACH KaK MOJIENIH TEKCTOB CJIOKHBIX 3aja4 g
MOCTPOEHHS MTOMCKOBOW CXEMBI M PEIICHHS 3a1a4;

®  pasnuYyaTh MOJENH TEKCTa W MOJENb PEIICHHA 3aaud, KOHCTPYHpOBaTh K OJHOH
MOJIC/TH pellieHHs HECIOKHOHN 3a1ayt pasHble MOJEIIM TEKCTA 3a1a4,

e  3HATh M IPHMEHSTH 00a crocoba MoucKa pemeHus 3a4ad (0T TpeOOBaHHUS K YCIOBHIO
M OT YCJIOBHS K TPEOOBAHUIO);

®  MOJEIMPOBATH PACCYXKICHUS MPH MOMCKE PEIICHMS 3a/1a4 C MOMOIIBIO Ipa-CXeMBbI;

e  BBIJCIIATH ATAlbI PEUICHUS 3a/1a4H ¥ COAEPKaHHE KaXkIOTO dTala,

e yMeThb BBIOMPATh ONTUMAIBHBIA METON PEIICHHS 3a7auy¥ H OCO3HABaTh BHIOOP
MeTOJla, PaccMaTpUBATh pAa3jIUUHBIE METOMABI, HAXOAUTH pasHBEIC pPEUIeHHs 3a4ayd, eciH
BO3MOXKHO;

e  AHAJIM3UPOBATH 3aTPYAHCHUS IIPU PELICHUH 33/1a4;

e  BBLUIOJHATH pa3jIduHbIE NPEOOpa3OBaHUA IIPEAJIONKEHHON 3a1a4d, KOHCTPYHPOBAaTh
HOBBIE 33J[a4X U3 JaHHOM, B TOM 4uciie 00paTHEIE,

®  HHTEPIPETHPOBATH BHIUMCIUTENLHBIE Ppe3yJdbTaThl B 3ajade, HCCIENOBaTh
[IOJTYUYEeHHOE pPEIIeHUE 3a1adH,



®  AHATM3UPOBAaTh BCCBO3MOXKHBIE CUTYyallUH B3aUMHOTO PACHOJIONKCHHS NBYX OOBEKTOB
M M3MCHCHHUE MX XapaKTePUCTHK IIPH COBMECTHOM ABIIKEHHH (CKOPOCTH, BPEMS, PAacCTOSHHE)
OpH PEIICHUHW 3a/1a4 Ha JIBUXKECHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOMHEIX
HaIPaBJICHUSX;

®  HCCNEe/IOBATh BCEBO3MOXKHBIE CUTYaLUH IIPH PELICHHUH 3334 Ha JIBUXKCHHE 10 PeKe,
paccMaTpyBaTh pa3HbIC CHCTEMBI OTCUETA;

®  pemarth pazHOOOpa3HBIC 3a/1a4H «HA YACTHY,

e pematb H 00OCHOBBIBATH CBOE PEUICHUE 33/1a4 (BBIACILITE MATEMATHIECKYIO OCHOBY)
Ha HAXOXKICHHE YacTy YHCIIa U YHCIA [0 erd YacTh Ha OCHOBE KOHKPETHOIO CMBICIA APOOHU;

e oco3HaBarTb M OOBACHATH UIACHTUYHOCTH 3a/1ad Pa3sHBIX THUIIOB, CBS3BIBAIOINUX TPH
BEIMYMHEI (Ha paboTy, Ha IOKYMKH, HA JBWIXKEHUE).BBIJICHISTH OTH BEIWMYUHBI M OTHOIICHHS
MEXJy HHMH, TPHUMEHSTh HX [pPHU pEIieHWH 3a1ad, KOHCTPYHPOBAaTh COOCTBEHHBIC 3a/ay
YKa3aHHBIX THIIOB;

®  BJIAJCTh OCHOBHLIMH MCTOJAMHU PELICHU 3a/1ad Ha CMECH, CIUIABbI, KOHIICHTPaIlHH;

e pemarh 3a7au¥l HA OPOICHTHI, B TOM YHUCIIE, CIIOKHBIC TIPOUEHTHI ¢ 00OCHOBaHUEM,
HCIOJIb3Ys pa3Hble CIIOCOORI;

e  pemiarh JOTHYECKHE 33JaYl Pa3HBIMU CIIOcO0aMu, B TOM YUCIE, C ABYMs OJIOKaMHU U
¢ TpeMs OJIOKaMH JHaHHBIX C IIOMOIUBIO TaOIuII;

e pemlarh 33Jayd 10 KOMOHMHATOpHKE H TEOPHH BEpOSTHOCTEH Ha OCHOBE
HCIIOJIB30BaHUS U3YUEHHBIX METOJIOB U OOOCHOBBLIBATH PENICHHE;

e  pemarh HECTOXHBIE 3aJaul 10 MaTeMaTHYECKON CTaTUCTHKE;

e  OBJAJIETh OCHOBHBIMH METOJIaMU pEIICHHs CIOXKETHBIX 3a/ad: apuMEeTHISCKHIt,
anrebpanyecKuii, mepedop BapuaHTOB, TEOMETPUUYCCKIH, rpaduiuecknll, IPUMEHSITh UX B HOBBIX
[0 CPABHEHUIO C U3yUYSHHBIMHU CUTYaIUAX.

B noBceqHeBHOM JKH3HH H IPU H3YYE€HHH APYTHX HPEAMETOB:

e  BBIACINTH IPH PEIICHHU 337a4 XapaKTepUCTUKU paccMaTpuBaeMol B 3amade
CHTYallVH, OTJIMYHbIE OT peambHBIX (T€, OT KOTOPBIX aOCTParupoBaJIUCh), KOHCTPYHPOBATh
HOBBIE CHTYaNMH C YYETOM OTHX XapaKTepUCTHK, B UYaCTHOCTH, IIPM pEIIeHHU 3ajJad Ha
KOHIIEHTPALIMH, YYUTHIBATh IUIOTHOCTH BEIIECTBA;

e  pemaTth ¥ KOHCTPYHUPOBATh 3a/1a4d Ha OCHOBE PACCMOTPEHUS pealbHBIX CUTyallUi, B
KOTOPBIX HE TpeOyeTcsl TOUHBIH BRIMUCINATEIbHBIH PE3yIIbTarT;

e  pemarh 3aflayH Ha IBUXKCHUE IO PEKE, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUYETA.

CTaTHCTHKA H TEOPHs BEPOATHOCTEH

e  OmnepupoBarh MOHATHIMHU: CTONOYATHIE U KPYTOBBIE JUArpaMMbl, TaOIHIEl JaHHBIX,
cpenHee apudMeTHUecKoe, MeauaHa, HauboJblee 1 HAaUMEHbIIee 3HAUYEHMs BBIOOPKH, pasMmax
BBIOOPKH, AUCTIEPCUS U CTAHJAPTHOE OTKIIOHEHHE, CIydaiHas n3MCHUYUBOCTD;,

e  H3BJIEKATH MHPOPMAIIHIO, IPEICTABICHHYIO B TaOJMIax, Ha AHarpaMMax, rpagukax;

e  COCTaBIIATH TAONHUIIBI, CTPOUTH AUATPAMMBI B IpaiKH Ha OCHOBE JaHHBIX;

e ONepUpOBaTh MOHATHAMM: (PakTOpHayl 4YHMCIa, IIEPECTAHOBKHM M COYETAHMS,
TpeyroiibHuK [lackans;

®  [IPUMEHSTH [IPABHJIO MPOU3BEACHUS IIPU pellIeHNH KOMOMHATOPHBIX 3a/1a4;

e  ONIepHPOBaTh HOHATHSIMHU: CIIyYaiiHbI ONBIT, CHOy4alHbId BBHIOOp, HUCIHITAHHE,
9JIEMEHTApHOE CliydaiiHoe COOBITHE (MCXO0X), KIIaCCHYECKOE OINPEAeIeHHe BEpOATHOCTH
CIY9IaliHOTO COOBITHSA, OTIepalluy HaJl CIy4YaHHBIMH COOBITHAMM;

e  mpeacTaBiATh HH(OPMAIIMIO C IOMOUIBIO KPyroB DHIIepa;

e  pemarh 33734y Ha BRIYUCIECHHE BEPOATHOCTH € IOJCYETOM KOJINYECTBA BapHaHTOB C
ITOMOIIIBE) KOMOMHATOPUKH.

B noBceaHeBHO¥ KU3HM U P M3YYEHHH APYrHX HPEIAMETOB:

e  W3BJIEKATh, HHTEPIPETHPOBATE U IPEOOPa30BLIBATh HHPOPMAIKIO, IIPEICTABICHHYIO
B TaOlMIax, Ha Auarpammax, rpadukax, oOTpaKarollyl CBOMCTBA W XapaKTePUCTHKH PEaJIbHBIX
TIPOLIECCOB U SIBIICHU,



e  OOpEeAEnATh CTATHCTHYECKHE XapaKTEPUCTHKY BBIOOPOK IO TabJMaM, JuarpamMMam,
rpaduKaM, BHIIOIHITH CPABECHUE B 3aBUCUMOCTH OT [ICITH PEIICHUS 3a/1avH;

®  OLEHHBATh BEPOSITHOCTH PEANBHBIX COOBITUN U SBICHUH.
I'eomerpudeckue purypsl

e  OmnepupoBaTh NOHATHIMHU F'€OMETPHIECKUX (DUTYD;

®  uU3BJIeKaTh, MHTEPIPETHPOBATH W IpeoOpa3oBLIBATE  WHPOPMAIMIO O
reOMETPHUECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTeKax;

® IIpUMEHITH TeoMeTpuueckue (akThl sl peleHus 3agad, B TOM  YHCIE,
TIPEATIONATAIOIIMX HECKOJIBKO IIAaroB pelnens;

e ¢QopMmynMpoBaTh B MPOCTEHUINX CIIydasiX CBOHCTBA U MPU3HAKK QUTYD;

e  JIOKa3bIBaTh FEOMETPUYECKHE YTBEPKICHUS;

e BIAJCTh cTapjapTHOH wiaccuduxanued I1IOCKUX GUryp (TpeyroJbHUKOB H
YeTBIPEXYTONBHHIKOB).
B noBceaHeBHOI KU3HH M NIPU U3YYEHHH IPYTUX NIPEIMETOB:

®  JCIOJB30BaTh CBOMCTBA FEOMETPHYSCKUX QUTYD IJIS PEIICHHUS 3a1ad IIPaKTHYECKOTO
XapaxkTepa U 3a7a4 U3 CMEKHBIX JUCIUILIINH.
OTHomenns

e OmnepupoBaThb MNOHATHAMH: pPaBEHCTBO (QUIyp, paBHblE (UIYPH, pPaBEHCTBO
TPEYTOJbHUKOB, MApaUIENbHOCTh MNPAMBIX, NEPHEHAMKYJSIPHOCTh NPAMBIX, YIJIBI MEXIY
NpSMBIMH, NEPHEHIUKYJSP, HAKJIOHHAA, OpOeKUusA, nopodbue ¢uryp, momoOHbie (UTYpH,
0100HbBIE TPEYTONBHUKH;

e mpuMeHATH TeopeMy @ajleca U TeOpeMy O IIPONOPUMOHAILHBIX OTpPE3KaxX IIpH
pelIeHuY 3a1aY;

®  XapaKTepu30BaTh B3aUMHOE pACIOJIOKEHHE HpPSIMOA M OKPY)XXHOCTH, IBYX
OKPYXHOCTEH.
B noBceaHeBHOI :KH3HH ¥ IPY H3YYEHUH APYTHX IIPEIMETOB:

e HCIIONIb30BaTh OTHOLICHMS AJIS PEIIECHHS 3a71a4, BOSHUKAIOIINX B PEAIbHOMN XKU3HH.

MN3mepenns u BbIMHCICHHSA

e OmepupoBaTh HPEICTABICHUSIMH O JUIMHE, IUIOMANH, 0OBEME KaKk BEIMYMHAMH.
IIpumensts Teopemy Iludaropa, Gopmynsr miomanay, o0bEMa IpU pPEMIEHUMH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JAHHBIC TIPEJICTABIEHH] SIBHO, @ TpeOylOT BBIYHCIICHUH, ONEPUPOBATH
6oJjiee MUPOKUM KOJIMIECTBOM (HOPMYJ JUIMHBL, IIJIOIHA/ U, 00bEMA, BEIUUCIIATh XapaKTePUCTHKH
komOuHaimit Guryp (OKpy)XHOCTEH M MHOIOYTOJIBHHMKOB) BBIUUCIISATH PACCTOSHHUS MEXIY
¢urypamMu, TpUMEHSTh TPUTOHOMETpUUecKre (POpMysbl AL BBIYHCIEHHMH B 0OJICe CIOXKHBIX
CITy4asx, MPOBOIUTH BEIMHCICHHUS Ha OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIIEHHOCTH,

e  IIPOBOJMTH MPOCTHIC BEIMUCICHUS HA 00BEMHBIX TElaxX;

e  (opMynaHupoBaTh 3aiaud Ha BBUUCICHUE UINH, IUIOMAAeH U 00bEMOB M pelaTh UX.
B nmoBceHEeBHOM JKH3HHA M IIPH N3YYEeHUH APYTHX HPEAMETOB:

®  TIPOBOAMTH BHIUUCIIEHUSA HA MECTHOCTH,

® [pUMEHATH (POPMYNBl TIPU BBEMUCIEHUSIX B CMEKHBIX YUYeOHBIX NpPEIMETAX, B
OKpyXKarolei NeUCTBUTENLHOCTH.
I'eomeTpuyeckyne NOCTPOECHUS

e l306paxars reomeTpudeckue GUTYpPHI 110 TEKCTOBOMY H CHMBOJIBHOMY OITHCAHHIO;

e  ¢BOOOJHO ONMEPUPOBATH UEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasX,

e  BHINIOJHATH ITOCTPOEHHS  TPEYrOJbHHKOB, MPHUMCHATH  OTHACIbHBIE  METOMBI
IIOCTPOEHHH IIUPKYJIEM H JIMHEHKOH W IPOBOIUTH IPOCTEHIIME MUCCIIEOBAHHS YUCIIa PEIICHAH;

e  u306paxarh THIOBBIE TUIOCKUE GUIYPHI 1 0OBEMHBIE TeJa C MIOMOINBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOI )KU3HHE M IPH U3YHECHHH JPYTHX MPEAMETOB:

®  BHINONHATH TPOCTEHIIME MOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBIC B pealbHOH
XKU3HY;

e  OLIEHMBATbH Pa3MepPhl pealbHBIX 00BEKTOB OKPYIKAIOIUETO MUpa.
IIpeobpasoBanus



e  OnepupoBaTh NOHATHEM IBHXKEHHS U IpeoOpa3oBaHus 000U, BIaIeTh MpHEMaMHU
TOCTpOeHMs] (PUIYp C WCIOIB30BaHWEM JMABIKEHUM M IpeoOpa3oBaHui MOMOOHs, IMPUMEHSTH
TIOJTYUCHHBIE 3HAHHUS M ONBIT IIOCTPOCHUM B CMEXHBIX NPEAMETaX W B PEANBHBIX CHTYAIIHIX
OKPYKaIOLIETO MUPA;

e crTpouTh GHUTYpY, HOJOOHYIO JaHHOM, NONB30BATHCS CBOWCTBaMHU IOHOOMA Ui
00OCHOBaHMsI CBOUCTB QHUTYD;

® T[pPUMEHATh CBOMCTBA MABMXKEHHHM JUIS IIPOBENEHUS IIPOCTEHINMHNX OOOCHOBAHHH
CBOMCTB Quryp.

B noBceHeBHOI 'KU3HM U IPH U3YYEHUN IPYTHX IPEIMETOB:

® IpPUMEHSTHh CBOWCTBA JABM)XCHMM U I[PUMEHATh TNOA00HE [UIsi ITOCTPOCHHH |
BBIUUCIIEHUH.

BexToppl 1 KOOPpAUHATHI HA IJIOCKOCTH

e OmnepupoBaTe NOHATHIMH BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, IPOU3BEICHHE
BEKTOPA Ha YHCIIO, YrOJl MEXAY BEKTOpaMH, CKaJIPHOE NMPOU3BENACHHE BEKTOPOB, KOOPAUHATHI
Ha IUIOCKOCTH, KOOPAWHATEI BEKTOPA;

e  BBINONHATH ACHCTBUS HaA BEKTOpamH (CIOKEHHE, BBIUMTAHHE, YMHOXXCHUC Ha
YHUCJIO), BBIYUCIIATH CKAIAPHOE MPOU3BEACHUE, ONIPEICIIATh B IPOCTEHINNX CIyUasx Yroil MEeKIy
BEKTOPAaMH, BBIIOJIHATE DPA3JIOKEHME BEKTOpa Ha COCTABIIOLIUE, IPHUMEHSTH IIOJYyYEHHBIE
3HaHUS B (DU3UKE, TONB30BaTHCS (OPMYTONH BBIUMCICHHS PACCTOSHHUS MEXAY TOUKAMH 110
HW3BECTHBIM KOOPIMHATAM, UCIIOJIF30BaTh YpaBHEHUs (PUTYD AJIA PEIICHHUS 3a1aY;

® [PUMCHHTH BEKTOPHl U KOOPAMHATBl M1 DELICHHMS FEOMETPUYECKHMX 33Jlay Ha
BBIYHUCIICHUE JUTUH, YITIOB.

B noBceHeBHOI KU3HH ¥ IPU H3YYE€HHH IPYTrUX HPEIMETOB:

e  CIIOJNB30BaTh IIOHSITHS BEKTOPOB M KOOPAMHAT [UISi pEHICHHS 3a1ad mno (Qusuke,
reorpadguu U ApyruM y4eOHBIM IIpeIMeTaM.
HUcTopus MmaTeMaTHKH

e  XapaxkTepH30BaThb BKJIaJ BBLUIAIOIIUXCSH MAaTEMaTHKOB B Da3BUTHE MaTeMaTHUKM U
WHBIX HAay4YHBIX oOnacteil;

® TIOHWUMAThH POJIb MaTeMaTHKH B pa3BUTuU Poccun.

Metoabr MaTeMaTHKH

e lcnonp3ys wu3ydeHHBIE METOAbI, IPOBOAUTH HOKA3aTeNbCTBO, BBIMOJIHATH
OIIPOBEPIKEHUE;

e  BLIOMpaTH U3YUEHHBIE METOMBI U UX KOMOMHAIIMH JUI1 PEIICHHS MaTEeMaTHYECKHX
3a/ady;

®  HUCMOJB30BaTh MATEMATHYECKUC 3HAHUS UL OIMCAaHHUS 3aKOHOMEPHOCTEH B
OKpY’KaroIei 1eiCTBUTEIEHOCTH U IPOM3BEACHUAX HCKYCCTBA,

®  [IPUMEHSTH HpOCTEHIIHE IpPOTrpaMMHBIE CpelcTsa u 3IEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPY PEILIEHUN MAaTEMaTHYECKUX 3a71ay.

IIpexmeTrHbie pe3yabTaThI:

1) oco3HaHUWe 3HAUEHUSI MATEMATUKH AJIs IIOBCEIHEBHOM JKU3HH YEIOBEKA;

2) TmpeAcTaBIeHHWE O MareMaTH4yeckoil Hayke Kak cdepe MaTeMaTH4YeCKOH
JIesTenbHOoCcTH, 00 »dTamax e pa3BUTHA, O €& 3HaYUMOCTH [l DPa3BUTHA
[IUBUIIM3AIAN;

3) pasBuTHe yMeHUI paboTaTh ¢ y4eOHBIM MaTeMaTHYECKMM TEKCTOM (aHATU3MPOBATH,
U3BJIEKATh HEOOXOAUMYIO HH(POPMAITHIO), TOYHO B I'PAaMOTHO BBIPaXaTh CBOM MBICITH
C TPUMCHECHHEM MaTEMaTHYeCKOH TEPMUHOIOIMHM M CHMBOJIMKH, IPOBOHTH
KiaccuuKayy, Torudeckre 000CHOBaHMS;

4) BrmageHue 0a30BBIM ITOHATHHHBIM AIIIIAPATOM 110 OCHOBHBIM pa3feiiaM COJAEPKaHuUs,

5) UpaKTUYEeCKH 3HAYMMbIC MaTeMaTHYECKHE YMEHUS M HaBBIKM, UX INPUMEHEHHE K
PCIIeHUIO MaTeMaTHYECKUX U HeMaTeMaTHUECKHX 3a/1a4, IPEIIOararniee yMCHHUs:



BEBEIIIOJIHATE BBIYHUCIICHUS C HaTypaJ'IBHB[MI/I YHUCJIaMHU, O6BIKHOBCHHBIMI/I Hu
JCCATUYHBIMH I[pO6$IMI/I, TIOJIOKUTCIIBHBIMHE H OTPUHATCIIbHBIMHY YU CIIaMH,;
peuiaTth TCKCTOBBIC 3aJadurd apH(bMCTH‘—ICCKI/IM CHOCO6OM n C IIOMOUIBKO
COCTAaBJICHHUA U pCIlIeHI/IH ypaBHeHI/IH;

n300paxaTs GUTypH! Ha INIOCKOCTH;

HCIIOJIB30BATH FeOMeTpH‘-ICCKI/Iﬁ SA3BIK JJ1s1 OITNCaHusid HpeI[l\/IeTOB
OKp}/')KaIOHIeFO MI/Ipa;

U3MEPATH JAJIMHBI OTPE3KOB, BCIIMYHHEI YI‘J'IOB, BBEIYHCIIATE IIJIOIAAHU U OG’BéMBI
buryp; ¥

paCHOSHaBaTB u I/I306pa)KaTB paBHBIe u CI/IMMeTpI/I‘—IHBIe q)I/IprBI;

HpOBOIII/ITB HCCIIOXHBIC HpaKTI/I"IeCKPIe BBIUHCIICHUA C IIPOLCHTAMH,
HCIIOJIB30BaTh IPUKUIKY K OLICHKY, BBITIOIHATH HeO6XOlIPIMBI€ U3MEPCHHA,
HCIIONB30BaTh OYKBEHHYIO CHUMBOJIHKY IS 3alucH OOMMX YTBEpPKICHUM,
bopmyn, BEIpaXXeHUH, ypaBHEHHH;

CTpOI/ITB Ha KOOpIIHH&THOfI IINIOCKOCTH TOYKH II0 33JaHHBIM KOOpJII/IHaTaM,
onpenenﬂb KOOpIII’IHaTBI TOUECK,

quTate U HCIO0Jb30BATH HH(bOpMaHKIO, HpeﬂCTaB.HeHHYI-O B BUJIC Ta6JH/H_ILI,
nuarpamMmsl (cTon09aToit HiId KpyroBoH), B rpau4IecKoM BHJIE;

pemarh OpoCTeiiiine KOMOWHATOpHBIE 3a7aud  1epebopoM  BO3MOMKHEIX
BapHaHTOB.



2. CopepxaHue Kypca MaTeMaTHKH 5-9 ki1accos

ConmepxaHue KypcoB MaTeMaTHKH 5—0 KJIaccoB, aireOphl U IeoMeTpuu 7-9 KiraccoB
OOBEIMHEHO KaK B WCTOPHYCCKH CIOXXHUBIIHMECS JMHAM (YHCIOBas, anrebpandeckas,
reoMeTpudeckas, (yHKIHOHANbHAs U Jp.), TaK U B OTHOCHTEIBHO HOBBIC (CTOXacTHUECKas
JMHUAL, «peabHas MaTeMaTukay). OTHEeTbHO IPEICTABICHBI JIHHUS CIOKETHBIX 3ajay,
HCTOpUYECKAs JINHUA.

DJ1eMeHTBI TEOPHH MHOKeCTB H MaTeMaTHYecKoi JIOTHKH

Cornacao ®I'OC ocHOBHOrO 001IeT0 00pa30BaHus B Kypc MaTeMaTHKU BBEICH pa3fell
«Jlorukay, KOTOpeIi HE IMpeAnoiaraeT JOMOJHUTEIbHBIX YaCOB Ha U3YUCHUU U BCTPAWBACTCS B
pa3IMuHBIe TeMBI KYPCOB MaTeMaTHKH W WHOOPMATHKH U TpEIBapsAeTcs O3HAKOMIICHHEM C
DJIEMEHTAMU TEOPUH MHOKECTB.

MHoKecTBAa H OTHOIIEHHS MEKIY HUMH

MHO0xecTBO, XapaKTepUCTHIECKOe CBOWCTBO MHOXECTBA, 3J€MEHT MHOXECTBA, IYCTOE,
KOHEYHOoe, OeckoHeyHoe MHOXxecTBO. [lommHOXecTBo. OTHOIIEHWE NPUHAIIEKHOCTH,
BKJIIOUEHHUS, PaBEHCTBA. DJIEMEHTHl MHOXECTBA, CIIOCOOBI 3alaHUs MHOXKECTB, paclo3HaBaHHE
ITOJAMHOXECTB U 3JIEMEHTOB MTOJMHOXKECTB C HCIIOJIb30BaHUEM KpyToB Jitnepa.

Onepanuu HaJ MHOKeCTBAMH

[lepeceuennie u oOBENIMHEHME MHOXECTB. Pa3HOCTH MHOXECTB, JOTMOJHEHHE
MHOXecTBa. VIHTepIipeTanus onepaiui Hajl MHOKECTBaMH ¢ TIOMOIIBIO KpyroB Diinepa.

J1eMeHThI JJOTHKH

Onpenenenue. YTBepKICHUA. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zarenscTBo
OT mpoTuBHOTO. Teopema, obpatHas naHHOH. [Ipumep u KOHTpHpHMED.

BrickaspIBaHHSA

VICTUHHOCT, W JIOKHOCTH BBICKa3zbiBaHUA. CJIOXKHBIE W TPOCTHIE BBICKA3BIBAHUA.
Omnepanyu HaJl BEICKa3bIBAHMAMHU C HCIIOJIB30BaHUEM JIOTHYECKHX CBA3OK: H, HIIH, HE. Y CIIOBHBIE
BBICKA3bIBaHUS (MMITHKAIIH ).

CoapepxxaHue Kypca MaTeMaTHKH B 5-6 KJraccax

HartypanabHble yncaa U HYJIb

HartypaJbHbIi psii 4Hces U ero CBOMCTBA

HaTypansHOe 4mCIiO, MHOKECTBO HaTypalbHBIX 4YHMCETI M €r0 CBONCTBa, M300paKeHHE
HaTypaJbHBEIX YHCET TOYKAMU Ha YUCIOBOH INpsMo#. Vcrnomp3oBaHHE CBOMCTB HaTypalbHBIX
yucell [IPU PEIIeHUH 3a4ad.

3anuch 4 YTeHHe HATYPAJIbHBIX YHCE]

Pasmuune mexny mudpoit u umcioMm. Ilo3unmoHHad 3aluck HATypalbHOIO 4YHCIIA,
MMOMECTHOE 3HAYCHHWE HUQPHI, pa3psabl U KIAcChl, COOTHONIEHHE MEXAY ABYMs COCEIHHMH
pa3psAIHBIMU SIMHUALIAMH, YTCHHUE H 3aIllUCh HATYPAIbHBIX YUCEIL.

OxpyriaeHue HATYpPaJIbHBIX YHCE

HeobxomuMocts okpyrieHus. [[paBuiIo OKpyrieHusa HaTypalbHBIX YHCET.

CpaBHeHHe HATYPAJIBLHBIX YHCEJI, CPaBHEHHe ¢ YucaoMm 0

ITonsaTHe 0 CpaBHEHMH YHCEJ, CPaBHEHUE HATYPAIIbHBIX YHCEI IPYT C IPYTOM H C HYJIEM,
MaTeMaTHJecKas 3aIich CpaBHEHUH, CTIOCOOBI CPaBHEHHUS YHCEIL

HelicTBHUS ¢ HATYPAJbHBIMH YHCIAMH

CrnoxeHne ¥ BBIYMTAHUE, KOMIIOHEHTHI CJIOYKEHUS M BBIUUTAHMS, CBA3b MEXKIY HHMH,
HaXOICHHE CYMMBI ¥ Pa3HOCTH, U3MEHEHHE CyMMBI ¥ Pa3HOCTH IIPY M3MCHEHHUH KOMIIOHEHTOB
CIIOXEHHMS ¥ BBIYMTAHUI.

VMHOKEHHE H JAeleHHe, KOMIIOHEHTHl YMHOXEHHS M JeNIeHHUs, CBA3b MEXIY HUMH,
YMHOKEHHE W CIIOXKEHHE B CTONOMK, JAENeHHE yrOJIKOM, IPOBEpKa pe3ynbTaTra ¢ IOMOUIBIO
IPUKUIKY U 00paTHOTO NEHCTBHUS.



[lepemecTuTenbHBIA M COYETATENBHBIM  3aKOHBI  CJIOXKEHHS W YMHOXCHUA,
pacrpenenuTeIbHbI 3aKOH YMHOKEHHUSI OTHOCUTENBHO CIOXEHUs, 0OOCHOBaHHME aJTOPUTMOB
BBITIOJTHEHUS apu(PMETHUECKUX [IEHCTBUH.

Crenenn ¢ HATYpaJbHBIM MOKa3aTeJaeM

3anuch Yrcia B BHJIE CYMMBI PaspsiiHbIX ClIaraeMbIX, MOPSIOK BBIIOIHEHHS JEHCTBAN B
BBID2KEHUSAX, COJEPKAIIMX CTENEHb, BBIUHCIICHME 3HAYCHHWHM BBIDOKEHUH, COAepXKaIluX
CTEIICHb.

Yuc/10BbI€ BhIPAKEHHUSA

UncnoBoe BBIPAKECHUE U €0 3HAUCHHE, TOPSAAOK BBIIIOIHECHUS JICHCTBHIA.

Ilejienne ¢ 0CTATKOM

Jlenenne ¢ 0CTaTKOM Ha MHOXECTBE HATYPaJIbHBIX YUCEN, CBOMCTBA IETIEHUS C OCTATKOM.
IIpakTHYecKue 3a/1ayy Ha JEICHUE C OCTATKOM.

CpoiicTBa M NPHU3HAKH AeJITHMOCTH

CBOMCTBO AETUMOCTH CYMMBI (pa3HOCTH) Ha uucio. [[pu3Haku genumoctd Ha 2, 3, 5, 9,
10. Tlpusnaku nemumoct Ha 4, 6, 8, 11. JlokazaTensCcTBO MPU3HAKOB AENUMOCTH. PerneHue
MPaKTHYCCKUX 3371a4 ¢ IPUMEHEHUEM ITPU3HAKOB IEIUMOCTH.

Pa3j1o:keHne qnc/Ia Ha TPOCThIE MHOKHTEIN

IIpocThie 1 cocTaBHBIC YHCIa, peleTo DparocdeHa.

PasnoskeHue HATypaabHOTO YHCia HA MHOXKUTENH, Pa3IoKeHHe Ha IPOCThIE MHOXKUTEIH.
KonmuecTBo JgenuTenelt uucia, aiTOpPUTM DPA3JIOKEHHMS YHCIA HA IPOCThIE MHOXKUTEIH,
OCHOBHasl TeopeMa apupMETHKH.

Auredpanyeckne BbIpaKeHHUSA

Hcnons3oBanue OYKB it 0003HAUEHUS YHCeNl, BEIUMCICHHUE 3HAUCHUS alire0pandecKoro
BRIP@KECHUSA, TIPUMEHCHHE are0paniyecKuX BRIPaXXCHUH UL 3aIMCH CBOMCTB apH(pMETUUECKUX
nercTBUH, peoOpa3oBaHue anreOpandecKux BeIPAXKEHHAN.

Jeanrenu H KpaTHbIC

JenuTenb U ero CBOMCTBA, OOIMU MeauTeNb ABYX U Oojee dncen, HauboabIui oOrmui
JICTUTENb, B3AUMHO TIPOCTHIC YHMCIIa, HAXOXeHUe Haubopero odiero aenutens. Kpatsoe u
ero cBoicTBa, oOIlee KpaTHOe JBYX M Ooliee Umcel, HauMeHbInee ofInee KpaTHOe, CIoCcOObI
HaXO0X/IeHHs HAUMEHBIIET0 00IIEro KpaTHOTO.

Apoon

OO0bIKHOBEHHBIE IPOOH

Homs, dbacth, apobHOe ubmcio, 1apoOb. [JpobHoe umceno kak pe3ynbTaT JeJICHUS.
ITpaBunbHBIE B HENIPAaBUIIBHBIE APOOH, CMEIIanHas TPoOb (CMELIAHHOE YHCIIO).

3anuch HATYpaTbHOTO YHCa B BHE ApoOH C 3a/laHHbIM 3HaMEHATeleM, IIpeodpa3oBaHue
CMeIaHHoM Ipobu B HENPaBUIBHYIO 1po0b U HA000POT.

[Tpusenenue npobeti k 0bmemy 3HaMeHaTe 0. CpaBHEHHE OOBIKHOBEHHBIX JpOOEH.

Cnoxenue ¥ BbHUMTaHWE OOBIKHOBEHHBIX JpoOed. VYMHOXEHHE U JeleHHE
OOBIKHOBEHHBIX JIpo0ei.

ApudmMeTrudecKkue I€HCTBUSA O CMEIIaHHBIMY APOOSAMHY.

Apudmernueckue 1eHCTBUS ¢ IPOOHBIMHU YUCIIAMHA.

Crioco0bI palldOHATH3AINE BEIYHCICHUH ¥ UX TPUMEHEHHE IIPU BBIIOJHECHUH JIEHCTBUMA.

JecaTuunbie 1pobu

Ilenag u npoGHast yacTw jaecsatuyHOU Ipobu. IIpeobpasoBaHue NEeCATHYHBIX ApOOEH B
oOBIKHOBeHHBIe. CpaBHEHHE JecATHYHBIX npoOed. CIIOKCHHE U BBIYUTAHHE ACCATHIHBIX
apobeii. OKpyIieHHe NECATHYHBIX ApOOeH. YMHOXECHHE H JETEHHE IECATHYHBIX IPOOCH.
IlpeoGpazoBanue OOGBIKHOBEHHBIX apobedt B necstuunble apoOu.Koneunsie n OecKOHEUHBIC
JeCATUYHBIE IPoOH.

OTtHomeHHe ABYX YHCe

Macmrab #a mmame u  kapre.Jlponopumu. CpoiicTBa NpONMOpHMi, MTPUMCHEHUE
IIPOTIOPIUI ¥ OTHOIUEHHWH IPY PEIIEHUH 3a1ad.

Cpennee apudmeTnyeckoe Yucex



Cpennee apudmeTnaeckoe AByx duces. VzobpakeHne cpeaHero apuMeTHIecKoro AByxX
YyHucesJl HAa YHUCIOBOH INpsaMoH. PemeHue mnpakTHyeckuxX 3amad ¢ HOPUMEHEHHEM CPEIHEro
apudmeTruaeckoro. CpenHee apupMETHUECKOE HECKOIBKIX YHCEIT.

IIpouenTsi

[lonsTue mnponeHrta. BrraucieHue IPONEHTOB OT YHCIAa W YUCHA 1O H3BECTHOMY
MPOLIEHTY, BEIpaXCHHE OTHOIICHHS B MPOILIEHTax. PelieHue HeCIOXHBIX MPaKTHYSCKUX 3a1a4d ¢
HMPOICHTAMH.

JAnarpammel

Cronbuarele M KpYroBBle [IuarpaMmbl. F3Bnewenwe wumHpOpManmum H3 THATPAMM.
N3ob6paxeHue muarpaMm 1o YUCJIOBBIM JIAHHBIM.

PammonasnbHbie yncia

IMosokuTeNbHBIE H OTPHIIATEIbHbIE YHCIIA

Nzobpaxxenne gucest Ha 9UCIOBOH (KoopAuHATHO) npsamoit. CpaBHerue uncen. Momyns
yHuclla, FeoMeTpuUdeckas HHTepIpeTanus Monayid uucia. JIeHCTBHS C IOJNIOKUTENBHBIMA W
OTpHUIATEILHBIMH YHUCTaMU. MHOXECTBO IEIBIX YHCEIL.

IlonsaTe o paomoHaabHOM 4uunciae. [lepBuuHOe mnpeACTaBIEHHE O MHOXECTBE
palnmroHaNbHBIX yrces. JJeHcTBUS ¢ palfiOHAIBHBIMYI YHCIaMH.

Pemenue TeKCTOBLIX 32124

Equauusl H3MepeHHH: UIMHBL, IUIOIAAM, O0OBEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBHCHMOCTH MEXIY EIVHUIAMH H3MEPEHHS KaXIOW BEIHYMHBL 3aBUCHMOCTH MEXIY
BEITHUMHAMU: CKOPOCTb, BPEMs, PpacCTOSHHE; IMPOM3BOIMTEIBHOCTh, BpeMs, paborta; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3anavun Ha Bce apudMeTHUeCKHE TelCTBHA

Penrenne TexcToBrIX 3amau apupmMeTndeckuM criocoboM. Mcnonb3oBanue Tabiui, cxem,
YepTeXeH, IPYTUX CPENICTB MPE/ICTaBIeHUS JaHHBIX IPH PEIIEHUH 3a1a4H.

3agaun Ha IBHKEHHE, padOTy H NOKYIIKH

Pernenne HECNOXHBIX 3a4ad Ha ABMXKEHHE B NPOTHBOMOJIOKHBIX HAIIPABICHHUSX, B
OHOM HallpaBJICHHUM, OBIDKCHHE IO peke II0 TeUCHMIO M IPOTHB TeueHus. PelneHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenne npobeit mpu penieHny 3a1aq.

3aga4M HA 9ACTH, I0JH, HPOUEHTHI

Pelnenue 3a1a4 Ha HaxXOX/IECHHE YACTH YMCIIA M YHMCIa TIO €ro 4acTH. Pemmenue 3amaq Ha
IIPOLICHTHI | NoJd. [IpuMeHeHne Iponopuii Ipy pelIeHNH 3a1ad.

Jlornueckue 3azaun

Pemtenne HECIOXKHBIX JIOTHUECKUX 3a7ad. PelleHHe JOrMyYecKuX 3a/ad ¢ IIOMOIIBIO
rpa¢oB, TabIHI.

OcHOBHBIE MeETOABI peINeHHs1 TEKCTOBBIX 3a4a4: apupmermueckuii, nepedop
BapHUAaHTOB.

HarnsaaHaa reomeTpus

durypsl B oOKpykarouieM Mupe. Harnsausle mpenctaBieHus o GUrypax Ha IUIOCKOCTH!
npsMasi, OTPE30K, JIyd, YroJj, JIoMaHast, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. UeThIpEXyTOJIbHHUK,
MPSIMOYTOJIBHUK, KBafpaT. TpeyronbHUK, BUABI TPEYTONBHUKOB. IIpaBUIbHEIE MHOTOYTOIEHUKH.
W300paskeHHEe OCHOBHBIX T€OMETpUYECKMX (uryp. B3amMHoe pacmonoxeHue IBYX MPSMBIX,
IBYX OKPYXHOCTe, IpsMo#t U OKpYXHOCTH. J[uHa oTpe3ka, noManod. EXMHUIEI U3MEpEeHHA
qvHeL. [TocTpoeHHe oTpe3ka 3aaHHoN JUTMHEL Bunsl yrios. I'paxycHas mepa yria. Mamepenue
H TIOCTPOECHHE YTJIOB C MOMOIIBIO TPAHCIOPTHUPA.

[lepumerp MHOrOyronpHuKa. lloHATHEe mUIOmMAAM (QHUIypHl, EIXUHHUIEl W3MEPECHUST
miomany. [lnomans NpsMOyrolbHEKa, KBagpara. 1IpubiiikeHHOe H3MepeHne Iiomany Guryp
Ha KieTyatoi Oymare. PaBHoBemuKue QUIYpEIL.

Harnsgmaele IpeacTaBieHuss O IPOCTPAaHCTBEHHBIX Gurypax: Ky6, mapajuieienuien,
npU3Ma, IHpaMuia, wap, cdepa, KOHyc, MHIHHAD. M306paxkeHne MPOCTPAHCTBEHHBIX (QUIYP.
[Ipumepsl cedeHni. MuororpanHuky. [IpaBuibHBIE MHOTOTpaHHUMKH. [IpuMmepsr pasBepTOK
MHOTOTPaHHUKOB, IIMINHIPA U KOHYCA.

[Toustre 06beMa; eMMHUANB! 00beMa. O6BEM IPIMOYTOIBHOTO NapajlielieHIIe a, Kyoa.

Ilonstve © paBeHcrBe ¢uryp. LlenTpampHas, oceBas M 3€pKajlbHAs CHMMETPHH.
W3o6paxenne CUMMETPHYHBIX QUTYD.



Pemenne npakTHYeCcKMX 3a1a4 ¢ IPUMEHEHHEM IIPOCTEHINNX CBOUCTB QHTYP.

HcTropusa MmaTeMaTHKH

[NosBenne nuudyp, Oyks, neporudoB B mponecce cuéra U paclpeeSeHus IPOAYKTOB Ha
Hpesrem bnmxnem Bocroke. Casb ¢ Heonntuueckoit peBomroruei.

Poxnenne mecruiecITepuuHON cUCTeMBbl cuucieHus. [losBiIeHHe JASCATHYHON 3aIucH
Yyucell.

Poxxnenne u paszutue apupmetuku HarypainbHbx uucen. HOK, HOJI, npocthie uncna.
Pemreto Opatocdena.

IosiBeHre HyId U OTPHLATENBHBD¢ YUCENl B MaTteMaTuke apeBHOcTH. Ponpb [InodanTa.

[Touemy (—-1)(—1) =+17?

Hpotn B Basunone, Erunrte, Pume. OTkpblTue necaTH4HbIX apobeit. CrapuHHBIC
cucteMbl Mep. JlecaTuunele qpodu u MeTpudeckas cucrema Mep. JI. Maruuukuid.

CopepxaHue Kypca MaTeMaTHKH B 7-9 KJ1accax

Anre6pa

Yucia

PanuonaabHbIe YnciIa

MHOXeCTBO palMoOHATBHBIX uuced. CpaBHEHHE palMOHANBHBIX 4Hcell. J[eHCTBHA ¢
panuoBaNbHBIME uuciaMH. [lpeacTaBieHue paruoHaIbHOIO YHCHa AECATHUHON IpOOBI0.

HppannonanbHbie yncia

[TonsiTne WppanmoHATLHOrO YKcia. Pacmo3HaBaHue HppalMOHATIBHBIX yucen. [Ipumepst

JI0Ka3aTeNnbCTB B anredpe. MppauoHaibHOCTh qmenav2. IIpumernenne B reomeTpun.CpaBHEHHE
HppalMoOHANbHBIX Yicel. MHOXKECTBO NEHCTBUTENBHBIX YHCEIL.

ToxknecTBeHHBIE IIpe0dpa3oBaHus

UncioBbie M 6yKBEHHBIE BHIPAKeHUA

Beipaxkenue ¢ nepeMeHHoH. 3HaueHWe BhIpaxkeHUs. [lojcTaHOBKa BEIpayKEHHH BMECTO
IIEPEMEHHBIX.

Lennle BbIpa:KeHHs

Crenenb ¢ HaTypaJIbHBIM IIOKazaresieM U e€ cBoicTBa. IIpeoOpa3zoBaHMs BBIPOKEHHH,
COJIEPIKAIIUX CTENCHU ¢ HaTypaJIbHbIM ITOKa3aTEIIEM.

OpnHowneH, MHOrowicH. [leHCTBHS C OJHOWIEHAMH W MHOTOWICHAaMHU (CJIOXEHHE,
BEIUMTAHUC, YMHOKEHHE). DOpMYIIBI COKpAlIEHHOIO YMHOKEHH: Pa3HOCTh KBAJApaToB, KBaIpaT
CYMMEBI ¥ pa3HOCTH.Pa3iioxeHne MHOrowWwIeHa Ha MHOXKHUTENIN: BBIHECEHHE OOIIEro MHOXKHUTEIL
3a CKOOKHM, TpyHIHMpOBKA, NpUMEHEHHE (OpMYJ COKpamEHHOr0 YMHOXEHHs. KBaapaTHbI
TPEXUIEH, Pa3IOKEHHIE KBPATHOTO TPEXWICHA Ha MHOXKHUTEIH.

JApobHo-panoBaIbHbIE BbIPAKEHUA

Crenens ¢ menpIM IokaszateneM. [IpeoOpazoBanue ApOOHO-TMHEHHBIX BBIPAKCHHM:
CIIOJKEHHE, YMHOXKeHHe, Jeienue. Anrebpanyeckas 1po6s.J[OyCTUMBIE 3HAUEHUS TIEPEMEHHBIX
B IpOOHO-pallHOHANBHBIX BhIpakeHUsX. CokpallieHue anredOpanmdeckux apodei. [Ipusenenue
anreOpanueckux apobeil Kk oOmeMy 3HameHaTemro. JleHcTBus ¢ anreOpaMdecKMMH ApoOsmu:
CIIOXEHHE, BRIYUTAHNE, YMHOXEHHE, ICTICHHE, BO3BEICHHE B CTETICHB.

[TpeoOpazoBaBue BEIpaKEHUH, COAEPKAIIUX 3HAK MOLYJISL.

KBagparnbie KopHH

ApudmeTudeckuii KBaipaTHBIH KopeHb. lIpeoOpaszoBanue BBIpaXXEHHH, COICPIKAIIHX
KBaJpaTHbie KOPHH: YMHOXXCHME, JEJICHUE, BBIHECCHHE MHOKHTENA H3-IOJ 3HAKa KOpHSI,
BHECEHUE MHOXXUTEIA II0JL 3HAK KOPHS.

YpaBHeHHS 1 HEPABEHCTBA

PaBenctBa

UncoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C IICPEMEHHON.
YpaBHenus



Ilonsatue ypaBHeHHS M KOpHA YypaBHeHHUs. llpeacraBieHHe O pPaBHOCHIBLHOCTH
ypaBHeHHH. O6macTs onpeneneHus ypasHeHus (001acTh TOIyCTUMBIX 3HaUYSHHI IepeMEHHOM ).

JInHeiiHOe ypaBHEHHE H €70 KOPHH

Pemenue nuneiHpx ypaBHeHui. JlmHeliHoe ypaBHeHHe ¢ napamerpoM. KosmuecTso
KOpHelt TuHEHHOro ypaBHeHH. Peluenne TMHeHHBIX ypaBHEHUH C [TapaMeTpOM.

KBagparHoe ypaBHeHHE H er0 KOPHH

KpanpatHble ypaBHeHus. HermonHple KBaZpaTHble ypaBHEHMs. JIHCKpHMHHAHT
KBaJpatHOTO ypaBHeHMA. PopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Teopewma,
obOparHas TeopeMe Buera. PelneHue KBagpaTHBIX ypaBHEHHH:HCIONB30BAaHWE (GOPMYIBI IS
HAXOXICHUS KOpHe#, rpaduyeckuil MeTon pelieHus, pa3ilokKeHHe Ha MHOXHTENH, MOI00p
KOpHElt c HcIIob30BaHMEM TeopeMbl Buera. KonmdecTBO KOpHER KBagpaTHOrO ypaBHEHHS B
3aBUCHMOCTH OT €r0 JWCKPUMHUHAHTA. DUKBaJgpaTHbIC ypaBHEHHUS. YPaBHEHHSA, CBOIMMEBIE K
JTUHEWHBIM U KBaZpaTHbIM. KBafpaTHbIe ypaBHEHUS C TapaMeTPOM.

JIpo6HO-panoHa/IbLHbIE YPABHEHHUS

Pemenue npocreiiix npoGHO-TMHERHBIX ypaBHEHHUH. PerreHne 1poOHO-paIiioHaNbHbBIX
YpaBHECHHUH.

MerToap! pelneHns ypaBHEHHH: MEeTOIbI PABHOCHIIBHBIX IIpeo0pa3oBaHmii, METOJI 3aMEHBI
nepeMeHHOM, rpaduueckuit Meton. Memonb3oBaHue CBOHCTB (QYHKIMH TIpU  peIIeHHH
YpaBHEHUH.

IIpocTeiinme HppalMOHATbHBIE yPABHEHHS BHIA ./ f (x)=a, | f (x)=4g (x)-

YpaBHeHUs BuAa X" = a .YpaBHEHMS B [EJIBIX YHCIIAX.

CucreMsbl ypaBHeHUH

VYpaBHenne ¢ AByMs nepeMeHHbIMH. JIMHeliHoe ypaBHEHHE C OBYMS IEpEMEHHBIMH.
[psimas xak rpadudeckasi HHTEPIPETAIMS TMHEHHOTO ypaBHEHU ¢ ABYMS IEPEMEHHBIMH.

ITonsTHe cucTeMbl ypaBHeHMIt. PerieHue cucTeMpl ypaBHEHHUH.

MeTonp! pellieHnsl CHCTEM THHEHHBIX YpaBHEHHUN C ABYMS IlepeMeHHBIMU: rpaduueckuif
METO/I, METO]I CJIOKEHUSI, METO TOACTAaHOBKH.

CucreMbl TUHEHHBIX YpaBHEHUI C IapaMeTPOM.

HepaBencrBa

Yucnossle HepaBeHCTBAa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. IIpoBepka cIpaBeIMBOCTH
HEPABEHCTB MIPH 33JJaHHBIX 3HAUCHUSIX IIEPEMEHHBIX.

HepasenctBo ¢ mepemenHoii. CTporue U HecTporue HepaBeHCTBA. O61acTs onpeeneHus
HepaBeHCTBa (0071aCTh TOIMYCTUMBIX 3HaUeHUH IepeMEHHOH).

Perenue TUHEHHEIX HEPABEHCTB.

KBampaTHOe HEpaBeHCTBO M €ro pelleHHdA. PellleHHEe KBaJpaTHBIX HEPABEHCTB:
HCIIOJIE30BAHHE CBOMCTB M Ipaduka KBagpaTHYHOH (YyHKLIMH, METOJ HHTEpPBAJIOB. 3alHch
peleHns KBaJpaTHOrO HEpaBeHCTBA.

Permenne neipx # IpoOHO-pallMOHANBHBIX HEPABEHCTB METOAOM HHTEPBAJIOB.

CucreMbl HepaBeHCTB

CucreMsl HEpaBEHCTB C OJHOW TepeMeHHOW. PelleHue CHCTEM HEPABEHCTB ¢ OJHOMH
MEePEMECHHON: JIMHEHHBIX, KBaApaTHBIX. M300pakeHHe peINeHHd CHCTEMBI HEPABCHCTB Ha
YUCIOBOM TPAMOH. 3aIiCh pEIICHAS CUCTEMBI HEPABEHCTB.

OyHknun

ITonsitue pyHKIIUA

JlekapTOBBI ~ KOOpPAMHATBHI Ha IUIOCKOCTH. (QOpMHpOBaHHE IpPEACTaBICHHH O
METaIpeJMETHOM TOHSTHH «KOOpAMHATHE. CIocoObl 3alaHusa (YHKIMHA: aHATUTHIECKHH,
rpaduueckuit, Tabmuuneit. ['padux ysxmuu. [IpuMeps! QyHKIHH, MONyYaeMbIX B Ipolecce
HCCIIeI0BAHMS PA3IHYHBIX PEATBHBIX IPOIECCOB M PEIeHH 3a/1ad. 3HaUeHHE QYHKIIMHA B TOUKE.
CpolicTBa (GyHKIHHA: OONAcTh OIpeNeNeHHs, MHOXECTBO 3HAYCHHM, HYIH, NPOMEKYTKH
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IIPOMEXYTKH BO3PACTaHNUs H yObIBaHMs, HAMOObIICe
M HaMeHbIIee 3HaueHus. Mccnenosanue GyHkuny no e€ rpaduky.

IpencraBnenue o0 acUMITOTaX.

HenpeprisrocTts GyHkimi. Kycouno- 3aaHHbIE QYHKIHH.



JInneiitnas pyHkuus

CroiictBa u rpaduxk JHHEeHHOW (QyHKIMH. YII0BOH KO3GGHUIHMEHT mIpsIMO.
Pacrionoxenne rpaduxa mTuHEHHON QYHKIMY B 3aBHCUMOCTH OT ©€ YIIIOBOro Kod(huumeHTa u
cBobogHoro wuneHa. Haxoxnenue kodduiMeHTOB JMHEHHON QYHKIMH 1[I0 3aJaHHBIM
YCIOBHAM: IIPOXOKICHHUE ITPAMOM Yepes [Be TOUKH C 33JaHHBIMA KOOpAUHATaMHU, TIPOXOKICHHE
IPIMOH 4epe3 TaHHYIO TOUKY H IIapaJlIeIbHON JaHHON IPSIMOI.

Kpappatuuynas ¢pyHKknus

CpofictBa ¥ rpaduk KBagparuusoil ¢yHKmmu (mapaboma). Iloctpoenume rpaduka
KBaIpaTu4yHOi (QyHKIMH 1o TouykaM. Haxoxnenue Hyneld KBaapaTHIHOW QYHKIIMH, MHOKECTBA
3HA4YEHUH, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEXYTKOB MOHOTOHHOCTH.

O6paTHasd DpPONOPUHOHAILHOCTD

k
CroiictBa ynkuuu y =—. ['unepOoua.
X

I'paduxn dynxumii. [Ipeobpazopanue rpapuka GYHKIME y = f(x) IS ITOCTPOECHHS
rpaduKoB GYHKIHH BUAA y = af (kx+b)+c.

k
I'paduxu QyHKUMIA y=a+——E, y=~x.,y=3x, y=|.
X

IHocaenoBaTeLHOCTH M NPOTPECCHH

YucnoBasd  mocnenoBaTeNbHOCTb.  [IpuMepsl  YMCIOBBIX  ITOCIEIOBATE/ILHOCTEH.
bBeckoHeuHBIE IIOCIEOBATENBHOCTH. ApH(MeTHuYecKas Inporpeccus # €€ CBOWCTBa.
I'eomerpuueckas uporpeccus. @PopMyna ofmero uwieHa U CyYMMBI N TIEPBBIX UICHOB
apudMeTHdecKol U reoMeTpudecKoi nporpeccuit. Cxonsimasicst reoMeTpuyecKas IporpeccHust.

Pemenne TekcTOBBIX 32/1a4

3anauu Ha Bce apuMeTHUECKHE e CTBHS

Pemenne TeKCTOBBIX 3a4a4 apudmeTudeckuM criocoboM. Menons3zoBasue tabnuil, cxem,
YepTexeH, IPYTUX CPEACTB IIPEACTABICHUS JaHHBIX [IPH PEIICHUH 3a1a4H1.

3ajgaun Ha JBHOKeHHE, pa6oTy M NOKYIKH

AHaTu3 BO3MOXHBIX CHTyallui B3aUMHOTO PACIONIOKCHUSI OOBEKTOB MPH UX JABIKCHHH,
COOTHOIIEHHUS 00BEMOB BRIITOTHIEMBIX paboOT IIpH COBMECTHOM paboTe.

3agaqyu Ha 4acTH, J0JIH, IPOIEHTb]

Perrenue 3aay Ha HaXO0XKJICHUE YaCTH YMCIIA M YMCIIa 110 €ro 4acTu. PemneHue 3a1ad Ha
IIPOLICHTHI U Aou. [IpuMeHeHne mponopluii Ipy pEeIICHHH 3a1a4.

Jlormueckue 3axa4u

Pemenue mormyeckux 3aaa4. Penienue Joruyeckux 3agad ¢ NOMOIbIO rpadoB, TabIHIIL.

OcHOBHbIE METOIbI PelIeHUs] TEKCTOBBIX 3a1a4: apu(pMETHUCCKUM, anredpanuecKui,
nepeOop BapuaHTOB. IlepBUYHBIE MpPEACTaBIECHUA O JAPYIHX METOJaxX pelleHMs 3a1ad
(reomeTpHuyecKue U IpaduuecKie METOIBI).

CTaTUCTHUKA ¥ TeOpHS BepOATHOCTEN

Crarucraka

Tabmmunoe ©u rpadudeckoe NpeACTaBIEHHE MaHHBIX, CToJ04YaTble M KPyTrOBBIC
JMarpamMMbl, rpadukd, NPUMEHEHWe jJuarpaMMm M rpaduKoB U1 ONUCAHHS 3aBHCHMOCTEH
peATbHBIX BEJIMYMH, W3BJICUYCHHE WHQOpManuy U3 Tabnuu, [auarpaMMm MU Ipadukos.
OmnucarenbHble CTATUCTHYECKHE TTOKA3aTeld YHCIIOBBIX HAOOPOB: cpelHee apuMETHIecKoe,
Meana, HauOosblllee U HaMMEHBIICC 3HaUYeHWs. Mephl pacCeuBaHMS: pa3Max, AUCHEPCUs U
CTaHJIAPTHOE OTKJIOHEHHE.

CnyyaliHas WM3MEHUYMBOCTH. VI3MEHYMBOCTH IpH H3MEPEHHsX. Pelnaromue IpaBuia.
3aKOHOMEPHOCTH B H3MEHUYMBLIX BETHYHHAX.

Cayuaiinbie cOOBITHS

CrydaifHple ONBITHL (JKCIEPHMMEHTHI), JIEMCHTapHBIE CIydaifHble COOBITHS (HCXOJIbL).
BepostHocTd  oiieMeHTapHbIX  coObITHH. COOBITHS B CIOy4alHBIX —OKCIEPUMEHTaX H
6IaronpUATCTBYIONIAE dEMEHTAPHBIE COOBITUSL. BeposTHOCTH CiTydaiHbiX COOBITHH. OMBITHL €



PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH cOOBITHAME. KilaccHdyeckue BEpOSTHOCTHBIE OMBITHI C
WCIIONBb30BaHUEM MOHeET, KyOukoB. IlIpencraBneHue coOBITMH ¢ TIOMOMIBIO JOHArpamMm
Oitnepa.llpoTuBononoxkusle coObITHS, OOBeAUHEHME U IepecedeHue coObiTuit. IlpaBmito
cioxeHuss BepositHoctedl. Ciyuaiteiii  BeiOop.IIpencraBinenue oskcmepuMeHTa B BHIE
nepea.HezaBucumple  cOOBITHSA. YMHOXEHHE BEpPOSTHOCTEH  HE3aBUCHUMBIX  COOBITHH.
ITocnenoBarenpHBIE HE3aBUCHMBIE MCIIBITaHUA. [IpencraBieHne 0 HE3aBHUCHMBIX COOBITHSX B
AKU3HU.

DeMeHThI KOMOHHATOPHUKH

[IpaBuiao yMHOXEHHs, MNEpecTaH®BKY, ¢akTopual uuciaa. CodeTaHHI W YHUCIO
couetanuii. Gopmyna uyucna couetanuit. Tpeyrompruk llackang. OneiTel ¢ OONBIIUM YHCITIOM
PaBHOBO3MOXHBIX 3JIEMEHTApHBIX COOBITHH. Bprducnenue BeposTHOCTE B  ONBITaX C
npuMeHeHneM KoMmOuHaropHeIx Qopmyn. Mcnepitanus beprymmu. VYemex wu  Heynaua.
BeposTHOCTH cOOBITHI B CepHH HCNIBITaHUR bepHyim.

Cayuaiinble BeTUYMHbBI

3HaKOMCTBO CO CIy4YalHBIMHM BEJIMYHHAMH H4 NPUMEPAX KOHEYHBIX AHUCKPETHBIX
clydaiHBIX BenW4MH. Paciipenenenue BeposTHocTed. MateMmaruueckoe oxunanue. CBoHcTBa
MaTeMaTH4ieckoro oxumanus. [lonsrue o 3akonHe Gospmmx gmcen. M3mepenne BeposSTHOCTEH.
IIpumenenmne 3akoHa OONBIIMX 4YHCEI B COIMOJOTHMH, CTPAaXOBaHWM, B 3/JpaBOOXpaHEHHUH,
obecnieueHny 6€30IIaCHOCTH HACEJIECHHUS B UPE3BbUAHBIX CUTyalUAX.

F'eomeTpusa

T'eomeTpuveckne Gurypbl

@urypsI B reoMeTpHH H B OKPYKawmeM MHpe

I'eomerpuueckas durypa. @opMupoBaHue IpeCTABICHUN O METAIIPEIMETHOM MOHATUH
«hurypa.

Touka, muHUS, OTPE3OK, IIPsAMas, JIyd, JOMaHas, IUIOCKOCTh, YTOJI, OHcceKTpuca yria u eé
CBOMCTBA, BUIHBI YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBast cHMMeETpHS reoMeTprdeckux ¢uryp. LieHTpanabHas CUMMETPHS TeOMEeTPUIECKUX

¢buryp.

MHoroyroJbHuKu

MHOrOyTOJIBHHUK, €ro JJeMEHTHl W ero CcBoicTBa. Pacrmo3HaBaHWMEe HEKOTOPHIX
MHOTOYTOJBHHUKOB.  BpInykible W HEBBIIYKIblE  MHOTOYTONBHHKH.  lIpaBHIbHBIE
MHOTOYTOJIEHUKY.

Tpeyronsuuku. BwicoTa, MemmaHa, OHCCEKTpHCA, CpeQHsd JIHHMA TPEyroJbHMKA.
PaBHOGEIPEHHBIH TpPEYrOJIBHUK, €r0 CBOMCTBA M NMPHU3HAaKU. PaBHOCTOPOHHHH TPEyroJILHHK.
IIpsAMOYTONIBHBINA,  OCTPOYTONBHBINH, TYNOYTOJBHBIA  TPEYTONLHUKH. BHemHue  yribl
TpeyroibHuKa. HepaBeHCTBO TpeyroabHUKA.

YeTrpéXyronbuuky. [lapamnenorpaMM, poM0, HNpsSMOYTOJIBHHK, KBajApaT, TpPaleLus,
paBHOOenpeHHas Tparenus. CBoficTBa U IPU3HAKY NapajienorpaMma, poM6a, IpAMOyTOIbHHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpYy>XHOCTb, KpPYT, X OJIEMEHTHl M CBOMCTBA; LEHTPAJIbHBIE W BIHMCAHHBIE YTIIBL
KacarenbHas u ceKkyInas K OKPY)XHOCTH, UX CBOHcTBA. BrucaHHBIE M ONIMCAHHEIE OKPYXHOCTH
JUTS TPEYTONIBHUKOB, YeTHIPEXYTONBHUKOB, MPABUIIEHBIX MHOIOYTOJIbHAUKOB.

I'eomeTpudeckne Gurypol B npocrpancTse (00bEMHbBIE TeIa)

MHororpaHHuK 4 ero dj1eMeHThl. Ha3BaHus MHOTOIPaHHHKOB C PasHBIM IOJIOXKEHUEM U
KOJIHYECTBOM TI'paHeil. [lepBUYHEIE IpENCTaBIEHHS O NHpaMuJe, Hapaielendnene, npusMe,
chepe, wape, MUIUHIPE, KOHYCE, UX DIEMEHTAX H IPOCTEUINNX CBOUCTBAX.

OTHOmEHNs

PagsencrBo ¢guryp

CaoiicTBa paBHBIX TPEYrOJILHUKOB. IIpH3HAKY PAaBEeHCTBA TPEYTOJIBHUKOB.

IapannensHoCTH NPSAMBIX

IIpu3HAKM M CBOMCTBA TApA/UTENBHBIX NPSAMBIX. AKCHOMA MapaiefsHocT# Ekmina.
Teopema Daneca.

IlepnenauKyJsipHbie NIPAMbIE



IIpamoit yron. Ilepnmenmukyimsip k mpsmoi. Hakxnonnas, npoekmms. CepeauHHEBIHN
NEepHeHAUKYISIP K 0Tpe3Ky. CBOMCTBa U MPHU3HAKH MEePIICHANKYIIPHOCTH.

Iloxobme

ITponopuuonanbHble 0Tpe3kH, nopobue ¢uryp. Iloxobuslie Tpeyrompuuku. [Tpusmaxu
noo0us.

B3aumHoe pacnoJioskeHHe IPSIMON 1 OKPY>KHOCTH, IBYX OKPYKHOCTEH.

N3mepenus M BIYHCICHUSA

Beanyunpr

Ionstue Benuuwsbl. JlnuHa. W3mepenuwe UMHBL EOUHUIBL W3MEpPEHHS UIHHEL
Benmuuuna yrna. I'pagycHas mepa yrna.

[lonstHe o mmomamm 1iockodl ¢Gurypel u e€ cpoiicTBax. M3mepenme momazeit.
Enunuie! u3aMepeHns mIomaiy.

ITpencraBnenue 06 o6véMe u ero cpoiicTax. M3mepenue o6péma. Enunmmel namepenus
00BEMOB.

HN3mepeHus: 1 BoIMHUCJICHASA

WHCTpyMEHTHI Ul U3MEPEHHH M ITOCTPOEHUH; M3MEPEHME W BBIYUCICHHUE YIJIOB, [UIMH
(paccrosHuit), wiomanei. TpuroHomMeTpudeckie (YHKIHH OCTPOTO YTJia B TIPSIMOYTOJIBHOM
TpeyroibHuKe Tpuronomerpudeckue GQYHKIMH TyNoro yria. BrluncieHHe 37eMEHTOB
TPEYTONBHUKOB C HCIIOJIB30BAHUEM TPUTOHOMETPHUYECKUX COOTHoIeHUH. DopMybl 1urommamm
TPEyTOJIbHUKa, HapaJuieiorpaMMa H €ro YacTHBIX BHIOB, (OPMYIBI JUTHHBI OKPYXXHOCTH M
nomnany Kpyra. CpaBHeHUe U BbluucieHue miommanei. Teopema [Ingaropa. Teopema cunycos.
Teopema KOCHHYCOB.

Paccrossnus

Pacctosane Mexay ToukamH. PaccrosHue oT ToukuM Ao mpsMoil. PaccrosHme mexmy
dburypamu.

I'eomeTrpuueckne mocTrpoeHns

I"'eoMeTpuyeckHe TOCTPOCHHUS IS MILTFOCTPAIIK CBOMCTB T€OMETPHUECKHX QUTYD.

WucTpyMeHTHl i  IOCTPOEHMH: LMPKyNb, JIMHEHKa, yroiasHuk. [Ipocreiimmue
MTOCTPOEHUS IHUPKYJIeM H JIMHEHKOH: ITOCTpOECHHEe OMCCEeKTPHUCHl yria, NEpPHEeHIUKYIIpa K
TIPSIMOH, yTJ1a, PaBHOTO aHHOMY,

ITocTpoeHre TPeyroJbHUKOB 1O TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEXIY HHUMH,
CTOpPOHE U OBYM IPHJIEKAIINM K HEH yriam.

Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

I'eomerpuyeckue npeodpa3zoBaHus

Ipeo6paszoBannsn

[Moustne  mpeoOpazoBanus.  IlpercrtaBneHne O METalpeAMETHOM  IOHATHH
«mpeoOpazopanuey. [logobue.

ABrxenust

OceBas u LEHTpaibHAs CHMMETPHSA, TIOBOPOT M NapayulenbHbI nepeHoc.KomOunanuu
JIBUXKEHUH Ha IUIOCKOCTH U UX CBOMCTBA.

BekTopb! H KOOpAMHATHI HA IJIOCKOCTH

BexTopsI

TTonare BekTOpa, AEHCTBHS HAX BEKTOPaMH, HCIONB30BAaHHE BEKTOPOB B (H3HKE,
pazIoKeHHEe BEKTOpa Ha COCTABILIIONIME, CKAIIPHOE IIPOM3BEICHHE.

Koopaunatei

OCHOBHBIE NOHATHS, KOOPAUHATEI BEKTOPA, PacCTOSHUE MEXAY TodykaMH. KoopauHartel
CepeINHBI OTpe3Ka. Y paBHEHHUS Quryp.

IIpuMeHEeHHE BEKTOPOB ¥ KOOPIAMHAT UL PEIICHHA IPOCTEHIINX TeOMETPUIESCKUX 3a1a4.

HUcTopusa MaTeMaTHKH

Bo3HUKHOBEHHE MATEMATHKH Kak HayKu, dTanbl e€ pa3BuTus. OCHOBHBIC pas/Ieibl
MareMaTHKY. Beinaroniecst MaTeMaTHKY B UX BKJIaJ B Pa3BUTHE HAyKH.

BeckOHEYHOCTh MHOKECTBA IPOCTHIX 4Yncesl. HYucna U UIHHBI OTPE3KOB. PalmoHambHEe
grcna. [TorpeGHocTh B HppaloHaipHbIX dncnax. [lkona [Tudaropa

Bapoxuenne anre6pel B Heapax apudmermku. An-Xopesmu. Poxknenne OykBeHHON
cumBonuku. I1.@epma, . Buer, P. Jlexapr. McTopus Bompoca 0 HaXOXIECHAH (opMys KOpHEH



anrebpanuecKuX ypaBHEHHH cterieHel, 6onbpmux derbipéx. H. Tapranes, Jx. Kaprano, H.X.
Abens, O.I'anya.

[TosBrieHHe MeToJa KOOPJAWHAT, TTO3BOJISIOIIETO [IEPEBOAUTE F€OMETPHYECKHE OOBEKTHI
Ha 361K areOpsl. [Josienue rpadukos dynkuuid. P. [lekapr, I1. Pepma. [Ipumeps! pa3nudHbIx
CHCTEM KOOpAUHAT.

3amaua Jleonapno Iuzanckoro (Pubonauum) o kponukax, yucia ®Gubonawyun. 3azaqa o
1maxMatHoi gocke. CXOAUMOCTh T€OMETPHYIECKOHN IPOTPECCHH.

HcTokn Teopuu BepoSTHOCTEH: CTpaxoBoe Jeino, azapTHeie Urpsl. 11. @epma, b.Ilackans,
S1. bepnyim, A.H.Kosmoropos. *

Ot 3emurefenus K reomerpun. [ludarop u ero mxona. Panec, Apxumen. Ilnaron u
Apucrorens. [locTpoerne MpaBHIBHBIX MHOTOYTOJIBHHMKOB. Tpuccekims yrina. Ksamparypa
Kkpyra. Yasoenue KyOa. Mcropus umcna m. 3omoroe cedenue. «Hawama» Esxmmpa. JI Oinep,
H.N.Jlo6GauyeBckuii. IcTopust ISITOTO OCTYNATA.

I"'eomeTrpust # HCKYCCTBO. | eoMeTpHYECKHE 3aKOHOMEPHOCTH OKPYIKAIOIIEr0 MUpA.

Actponomus u reometpus. Uto ¥ Kak y3HauH AHakcarop, JparocdeH B ApHCTapx O
pasmepax Jlynasl, 3emmn u Conuna. Paccroguus ot 3emmu o JIynel u Connua. M3Mepenue
paccrostHusI 0T 3eMiH 110 Mapcea.

Ponp poccuiickux y4€HBIX B pa3ButuM Martemaruku: JI.O#Hmep. H.M.JloGauesckmi,
I1.J1.YeObmutes, C. KoBanesckas, A.H.Konmoropos.

Maremaruka B passutau Poccun: Ilerp I, mxona MareMaTH4ecKHX M HaBHIallKHX HaYK,
pazsuthe poccuiickoro ¢uota, A.-H.Kpeuios. Kocmaueckas mporpamma u M.B.Kenapm.



3. Temarmuyeckoe IVIAHHPOBAHHUE.

5 Kaace (MameMamurg) 5 uacos ¢ Hedemio

Koa-Bo
No Tema 94CoB
1 | Harypansasie uncna. 20
2 | CAoXeHHE ¥ BRIUUTAHNEC HAaTYPaTbHBIX UHCE. 33
3 | YMHOXeHUE U IeieHye HaTypalbHbBIX YHCeL. 37
4 | OOBIKHOBEHHBIE IPOOH. 18
5 | Jecaruansie apodu. 48
6 | lloBropenue u crcTeMaTH3anys y4eOHOTO MaTeprala. i4
HMroro: 170
6 xiacc (mamemamura) 5 wacog ¢ neoeio
Koa - 8o
Ne Tema JACOB
1 JleuMOCTh HaTypaJlbHbIX UHACE. 16
2 | OObIkHOBEHHbBIE IPOOU. 37
3 | OTHOWIEHNS U NPOTIOPLIMH. 27
4 | ParmonanbHbIe YMCTa 69
5 | IloBropeHue u cucTeMaTu3allis y1eOHOro MaTepHaia. 21
Wroro: 170
7 Kaace (anzeppa) 3 waca é Heoearo
Koa - 8o
Ne Tema JacoB
1 | JluHeHHOE YpaBHCHHE C OJTHOM IIEPEMEHHOM. 16

[\

[enbie BrIparKeHHUs. 51




