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1. [losgcHuTEALHAA 3aNMACKA

PaGouas nmporpamma no matemaruke ansi 11 kiacca (yriayOuieHHBIM ypoOBEHb) COCTaBjieHa Ha
OCHOBE:!
- ®I'oC COO;

- aBTOpcKoi mporpammbel MopakoBuu A.I'. Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOTO
aHanM3a, reoMeTpus. AnreOpa M Hayajga MaremMaTthdyeckoro ananmsza. 11 kimacc (6a3oBblii U
yIIIyOJIEHHBIH YPOBHHM): MeToauYecKoe mocodue st yuurtens / A.I'. Mopakosuu, I1.B.Cemenos.
— M.: Muemo3suna, 2020;

- @epepanpHoro mepeuns ydeOHukoB (IIpmkaz Ne 632 or 22.11.2019 MunucTepcTBa
npocsenieHus Poccuiickoit denepanun);

- [lonoxxenwust o paboueit nporpamme MBOY «COIII Ne102y;

- Yyebnoro miana MbOY «COII Nel102» na 2023-2024 yueOHbli TOS;

- I'omoBoro kanennapHoro rpadhuka MbBOY «COII Ne102» na 2023-2024 y4eOHBI# TO/I.

MecTo y4eOHOro npeaMera B y4e0HOM ILIaHE.

IIpenmer «MaTemaTHka» BXOAUT B NpeIMeTHYI0  o0jacTtb «MaremaTnka H
HHPOPMATHKAY.

B 11 knacce (yrayOneHHBIH ypoBEeHb) IporpaMma paccyhTaHa Ha 6 4acoB B
Henea1, Beero 204 yacon(34 Heaennb).

Cpok peanu3zainuu JaHHOM paboueil mporpaMMbl — OAUH Y4eOHBbIH ro.

YMK maremaruka: ajredpa u Ha4yajia MATeMATHY€CKOI0 aHAJIN3Aa
YMK aBtopos A.I'. MopakoBu4 u ap.

- Anre6pa: 11 kmacc: yueOHHK 1t 001Ie00pa3oBaTeNbHBIX opraHu3anuii ba3oBeiii 1
yrayoneHHsii ypoBuu) B 2 u./ A.I'. Mopakosuy u ap.— M.: Maemo3una, 2020.

- Anrebpa u Hauajga MaTeMaTHYECKOTO aHanu3a (0a30BbIA W yrayOnaeHHBIN ypoBHH): 11
KJacc: MeTtoauueckoe mnocobue mnsa yuwmrenst/ A.I. Mopnkosuu, I1.B. CemenoB. — M.:
Muemo3suna, 2022

- Anre6pa 11: Konrponsnsie padotslt k YMK MopakoBud. YriayOieHHBIH ypOBEHb /
B.N.I'mu36ypr. — M.: Muemo3susna, 2020

YMK astopos JI.C. Atanacsina u ap.

- 'eomerpust: 10-11 xn. / JI. C. Artanacsan, B. @. byry3os, C. b. Kagomnes u ap. — M.:
[Ipocewenue, 2015.

- 3us b. I T'eomerpusi: aumakt. matepuansl: 11 k. / b. . 3uB, B. M. Meiinep. — M.:
[Ipocsewmenue, 2011.

- Uzyuenme reomerpuu B 10-11 kmaccax: MeToj. peKOMEHMALMH: KH. ISl y4duTens /
C.M.Caaksn, B. @. byry3os u n1p. — M.: IIpocsemenue, 2010.

- CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThl 1o reomeTpun 10-11 xkin./M.A. Nuenckas —M.,
IIpocemenne,2017.

HN3meHeHnss B aBTOPCKYH NPOrpaMMy He BHOCHJIMChb. B TeueHue roma BO3MOKHBI
KOPPEKTUBHI paboueil mporpamMmbl, CB3aHHbIE ¢ 00bEKTUBHBIMHU MPUYHHAMU.



Ienn u 3aga4m yyeOHOro nmpeamera

HUcrounuk: [IpumepHas ocHOBHas 00pa3oBaTesibHAs IporpaMMa CpeHero ooriero oopasoBanus (ogobpeHa pemeHueM QeaepanrsHoro y4yeOHo-
METOANYECKOro 00beANHEHN 10 0bIemMy obpa3oBaHuio, mpuka3 ot 28.06.2016 Ne2/16-3), 1. ConepixaTenbHbIN pa3aen IPUMEPHO OCHOBHOMN
obpazoBatenbHOi mporpammbel COO, I1.2. IlpumepHble nporpammbl OTAENBHBIX Y4YEOHBIX IPEJAMETOB, MaTeMaThka: anreOpa M Havana
MaTeMaTH4ECKOr0 aHaJlh3a, FeOMETpPHS.

B coorBerctBuM ¢ npussTod KoHnenuuen pa3BUTUsS MaTeMaTH4ecKoro oOpa3oBaHMs B
Poccuiickoii @enepanuy, MaTeMaTu4eckoe 0Opa30BaHME pEIIAET, B YAaCTHOCTH, CIEIyrOIIue
KIIFOYEBBIC 3a/1a4H:

- mpemocTaBiATh  KaxkaoMy  oOydarolmemycs  BO3MOXKHOCTb  JIOCTHIKEHUS  YPOBHS
MaTeMaTHYECKUX 3HaHUM, He0OX0AUMOTO ISl AajdbHENIIEeH yCIeHOM XKU3HH B o01iecTBe";

"oOecrieunBaTh HEOOXOAMMOE CTPAHE YHUCIIO BBIMYCKHUKOB, MaTeMaTH4yecKas IOJrOTOBKa
KOTOpBIX JOCTaTOYHA JUIsl MPOJOJDKEHMsT oOpa3oBaHMsI B pa3IMYHbIX HANpPaBICHUSAX U UL
MIPAKTUYECKON  JEeSATENIbHOCTH, BKJOYas MPENojaBaHUE MaTeMaTUKHM, MaTeMaTH4YeCcKHe
uccieloBaHus, padoty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUH 1 Ap.";

- "B OCHOBHOM OOIIEM M cpeaHeM o0meM o00pa30oBaHUU HEOOXOAUMO TMPETyCMOTPETh
MOJATOTOBKY OOYYAIOIIMXCS B COOTBETCTBHM C WX 3alpOCaMHU K YPOBHIO MOATOTOBKH B cdepe
MaTeMaTU4ecKoro oopa3zoBanus'.

COOTB@TCTBCHHO, BBIACIIAIOTCA TPU HAIIPABJICHUA Tpe6OBaHI/Iﬁ K p€3yjbTaTaM MaTEMaTU4CCKOI'O
o0Opa3oBaHus:

1) npakTUKO-OpUEHTHPOBAHHOE MaTeMaTHYeckoe o0pa3oBaHKe (MaTeMaTHKa JUis XKU3HU);
2) MaTemMaTHKa JJIs1 UCIO0JIb30BaHUs B IpOQecchy;

3) TBOpUECKOe HamnpaBJCHHE, Ha KOTOPOE HAIEJICHBI Te¢ O00ydJarommecsi, KOTOpPbIe TUIAHUPYIOT
3aHUMAaThCS TBOPUYECKOM M HCCIEAOBATENbCKOW paboToii B 00JaCTH MaTeMaTHKH, (PU3HKH,
HSKOHOMHKH U APYTUX 0OIACTSIX.

OTH HalpaBJICHUS peau3yloTcs B JBYX OJIOKax TpeOOBaHMH K pe3ysbTaTaM MaTeMaTHUeCKOTro
oOpa3oBaHMs Ha 0a30BOM U yIITyOJIEHHOM YPOBHSIX.

Ha yrnyGnenHoM ypoBHe:

- Beimyckuuk Hayuutes B 10 - 11-m kmaccax: Juisl YCIENTHOTO MPOJIOJDKEHUS 00pa3oBaHUsI 10
CIICHUaJIbHOCTAM, CBA3aHHBIM C NPUKIIAAHBIM UCIIOJIb30BAHUEM MATCMATUKH.

- BBIMyCKHUK MOJy4HUT BO3MOXKHOCTH Hayuuthes B 10 - 11-m kmaccax: juig oGecrnieueHus
BO3MOXKHOCTH YCHELIHOIO MPOAOJDKEHHS OOpa3oBaHUS IO CHEHHMAIbHOCTSM, CBSA3aHHBIM C
OCYIIECTBIICHHEM HAayYHOW M HCCIIEOBATENbCKON ESITENbHOCTH B OOJIACTH MaTeMaTHKH M
CMEXHBIX HayK.

[Ipy wu3yyeHMuM MaTeMaTUKM Ha YIUIyOJIGHHOM YpPOHE TMpPEABbABIAIOTCA TpeOoBaHuS,
COOTBETCTBYIOIIME HAMPABICHUIO ""MaTeMaTHKa ISl TPO(EeCCHOHABLHOM AESTENBHOCTH'; BMECTE
C TCM BBIITYCKHUK IIOJYYAa€CT BO3MOKHOCTb M3YUUTb MATCMATHUKY Ha ropasao 60Hee BBICOKOM
YPOBHE, UTO CO3/1acT (PyHIAMEHT JUIsl TaJbHEUIIErO CEPhE3HOI0 U3yUEHUS MaTEeMAaTHKHU B BY3e€.


https://sudact.ru/law/rasporiazhenie-pravitelstva-rf-ot-24122013-n-2506-r/#X2Nh4rbwdd1h

IIpumepHBIe IIpOrpamMMbl COAEPKAT CPABHUTEIBHO HOBBIM I POCCHUNMCKOW IIKOJIBI pa3nell
"BepositHocTh M cratuctuka'. K 3TOoMy pasgeny OTHOCATCS TakXKe CBEACHUS W3 JIOTUKH,
KOMOUMHATOPUKM W TEOpUH TpadoB, 3HAUUTENBHO BapbUPYIOLIMECS B 3aBUCUMOCTH OT THIA
IIPOrPaMMBI.

Bo Bcex mpuMepHBIX porpamMMax OoJIbIIIOe BHUMAHUE YIENSETCS MPaKTHKO-OPUEHTUPOBAHHBIM
3amauaM. OJHA U3 OCHOBHBIX IIEJIeH, KOTOPYIO pa3padOTUYMKK CTaBWIIM mepe]; cOOOM, - co3/1aTh
MIPUMEPHBIC TPOTPAMMBI, TJI€ €CTh MECTO MPUMEHEHHIO MATEMAaTHYECKUX 3HAHUHN B JKU3HHU.

HpI/I HU3YUYCHUN MATCMAaTHUKU 0O0JIBIIIOE BHHUMAaHUE YACTACTCA Pa3BUTUIO KOMMYHUKATUBHBIX
yMmeHuit  (popmynupoBaTh, apryMeHTHpPOBAaTh M KPUTHKOBATh), (HOPMUPOBAHHIO OCHOB
JIOTUYCCKOr0 MbBIIIJICHUA B YaCTU TMPOBCPKU HCTHUHHOCTU H JIOKHOCTU yTBep)KIleHI/If/'I,
MOCTPOCHHUS IPUMEPOB U KOHTPIPUMEPOB, IIEMOYEK YTBEPKIEHUH, (HOPMYITUPOBKU OTPULIAHUH,
a Takke HEOOXOMUMBIX U JIOCTATOYHBIX YCJIOBHHA. B 3aBHCHMOCTH OT YpPOBHS HPOTPaMMBI
00JIbIlle WM MEHbIIe BHUMAHUS yIEISeTCsl YMEHHIO paboTaTh M0 ajJropuTMy, METOJIaM MOUCKa
aIropuT™Ma M ONpEAENICHUIO  TPaHUI] NPUMEHHMOCTH  alTOpUTMOB.  TpeOoBaHwMs,
chopmyimpoBanHble B paszzene "I'eomerpus", B OOJNbIICH CTENEHU OTHOCSATCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEJCTaBICHUN U Ipa)UyecKuX METOJIOB, 4YeM K (pOpMaIbHOMY OMHCAHHUIO
CTepEOMETPUIECKHX (HaKTOB.

I'eomerpuueckoe 00pa30BaHUE UIPACT BAXKHYIO POJIb U B MPAKTHUUECKOW, M B TyXOBHOM XKHU3HU
obmectBa. IIpakTHueckasi CTOpOHA CBs3aHA C CO3JaHUEM W NMPUMEHEHHWEM WHCTPYMEHTapus,
HEOOXOJUMOTO YEJIOBEKY B €ro MNpPOAYKTUBHOM JeATeIbHOCTH, AYyXOBHasg CTOpOHa — C
MHTEJUIEKTYaJIbHBIM Pa3BUTHEM YelloBeKa, (HOPMUPOBAHHEM XapaKTepa U oOIIel KyJIbTyphI.

be3 KOHKpETHBIX T€OMETPUUYECKHX 3HAHMW 3aTPYAHEHBl BOCHPHUATHE M HHTEPIPETALNS
OKpY’Karomiero Mupa, Majaod(h(GeKTHBHA IMOBCEIHEBHAS MPAKTHYECKas AeATeNbHOCTh. Kaxxaomy
YEJIOBEKY B CBOEH KM3HU ITPUXOJUTCS BBIOJIHATH PACYETHI, BIAJIETh NPAKTUIECKUMH PUEMAMU
reOMETPHUYECKUX HM3MEPEHUH U TOCTPOCHUH, YUTaTh MH(OPMAIHMIO, MPEICTABICHHYIO B BHJE
YepTEkKEN, COCTABIIATh HECIIOKHBIE AITOPUTMBI U JIP.

JUJIs )KU3HH B COBPEMEHHOM OOIINECTBE BAXKHBIM SIBISETCS (DOPMHUPOBAHHE MATEMATHICCKOTO
ctuist  MbimieHUs.  OOBEKTHI  MaTeMaTHYeCKMX  YMO3AKIIYEHHWH W TpaBuWja WX
KOHCTPYHUPOBAHUSI BCKPBIBAIOT MEXaHU3M JIOTUYECKUX TMOCTPOSHHUH, BBIPAOATHIBAIOT YMEHUS
(dhopMyIpoBaTh, 0OOCHOBBIBATH U JOKA3BIBATH CYXJICHHUS, TEM CaAMBbIM Pa3BHBAIOT JIOTHUECKOE
MbIlUIeHHe. ['eoMeTpur MpUHAIISKUT Beaymias pojb B (HOPMUPOBAHMM aNTOPUTMUYECKOTO
MBIIUICHUS, PA3BUTUA YMEHUH JIEUCTBOBATH 10 3aJaHHOMY alroputMmy. B xoje pemnieHus 3agau
— OCHOBHOW yueOHON [esATENbHOCTH Ha ypOKax I'eOMETpUHM — pPa3BUBAIOTCS TBOpYECKas U
MPUKJIaHAsi CTOPOHBI MBIIIUICHHUS.

OOyyeHne reoMeTpud AaéT BO3MOXKHOCTh pPa3BUBATh y Y4YallUXCS TOYHYHO, SKOHOMHYIO H
WH(GOPMATUBHYIO PEYb, YMEHHE OTOMpATh HamOoJee MOIXOMSIINE S3BIKOBBIE (B YaCTHOCTH,
CUMBOJIMYECKHUE, TpadruecKue) cpeacTna.

I'eomerpuueckoe o00pa3oBaHHWE BHOCHUT CBOW BKJIaJ B (opMupoBaHHE OOLIEH KyIbTYpbI
yejoBeka. HeoOXOMUMBIM KOMIOHEHTOM OOIIeH KyJbTyphl SBISIETCS OOIEe 3HAKOMCTBO C
METOJaMU MO3HAHMS JACUCTBUTEIBHOCTH, NMPEICTABICHHE O METO/IaX MaTeMaTHKH, UX OTINYHAX
OT METOJIOB €CTECTBEHHBIX M T'YMaHHUTApHBIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHHS Ie€OMETPUHN
IS peIICHNUS] TIPUKIIAIHBIX 3a7a4.



W3ydeHnne reoMeTpuu CIIOCOOCTBYET SCTETUUYECKOMY BOCIHUTAHHIO YEJIOBEKA, MOHMMAHUIO
KpacoTbl M H3SIIECTBA MaTEMaTHYECKUX PAaCCYXJIECHUN, BOCHPUATHIO T€OMETPUUYECKUX (POpM,
YCBOCHUIO UJEU CUMMETPHHU.

Hcropus pa3BuTHs reOMETPUH TaE€T BO3MOKHOCTh MOTOJHUTH 3aI1aC HICTOPUKO-HAYYHBIX 3HAHUI
IIKOJBHUKOB, CPOPMHUPOBATH Y HUX MPEICTABICHUS O TEOMETPUH KaK YaCTH 00IeUeI0BEeYeCKOM
KyJbTYpbl. 3HAKOMCTBO C OCHOBHBIMHM UCTOPUYECKUMH BEXaMU BOZHUKHOBEHUS U Pa3BUTHSI 3TOU
HayKH, Cy/ibOaMM BEJIMKUX OTKPBITHM, MMEHaMH JIO/IeH, TBOPUBILUX HAYKY, JOJKHO BOHTH B
MHTEJUIEKTYaJIbHBIN 0arax KakJoro KyJbTYpHOT'O YeIOBeKa.

O0mas xapakTepucTHKa y4eOHOro npouecca
®opMbl OPpraHu3anuy y4e0HOro npouecca
OcHoBHOI (opMOH opraHuzanuM ydeOHOro Ipolecca SBISETCS YPOK, KpOMe TOro

UCTIONB3YIOTCSL clieAyromue GopMbl paboThl Ha ypoke: Oecenma, paboTa B mapax W TpyMIax,
WHIUBHIyalbHas U PPOHTATbHAS paboTa.

B yueOHOM mporecce HCNONB3YIOTCS 3JIEMEHTHl TEXHOJIOTMH: HMH(OpPMalMOHHO-
KOMMYHHUKAIIMOHHOH, 3710poBhecOeperaromieii, mpodieMHoro ooyuenus, auddepeHunpoBaHHOro
o0ydeHusl.

Beaymumun meronamu oOyueHHs] NpPEIMETY SBISIOTCSA: CIIOBECHBIM, OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIN, PENPOyKTUBHBIN, YACTUYHO-ITOMCKOBBIN.

OcHoBHBIMU (pOPMaMHU M BHAAMH KOHTPOJISI 3HAHWN, YMEHUN M HABBIKOB SIBJISIOTCS:
TEKyIIUil — B (hopMe YCTHOTO, (HPPOHTAILHOTO OMPOCA, KOHTPOJILHBIX H CAMOCTOSATENBHBIX padoT,
IIPOBEPOUYHBIX pabOT, MATEMAaTHUECKUX JUKTAHTOB, TECTOBBI KOHTPOJIb.

OcHoBHbIe BUIbI Y4eOHOI 1esiTeIbHOCTH

- Urenue QGopmyi, mpaBui, TEOPEM, 3alMCAHHBIX HA MaTeMaTHYECKOM SI3bIKE B 3HAKOBO-
CHMBOJIBHOM BHJIE. [lepeBo ClIOBECHBIX (hOPMYITMPOBOK MaTEMATHIECKUX YTBEPKIACHUH
HA MaTeMaTUYECKUH S3bIK U CUMBOJIMYECKAsI 3aIIMCh 3TUX YTBEPKICHUM.

- OmnucaHue peanpHBIX CHUTyallMd C TMOMOILIBIO MaTeMaTH4YeCKUX Mojenei: (yHKIuil,
YpPaBHEHUI, HEPABEHCTB, CUCTEM YPABHEHUN HEPAaBEHCTB.

- IInanupoBaHMe X0/a pelIEHUs 3a/1a4 C UCIIOJIb30BAaHUEM TPEX HTANIOB MATEMATHYECKOTO
MozenupoBaHusa. [IporHo3upoBaHuMe pe3ysbTaTa pEIIeHUs, OLEHKa pPEeaJbHOCTH
IIOJIy4E€HHOT'O OTBETA.

- Y3HaBaHMe, IOCTPOEHUE U ONMHUCAHHE TpadUUYECKUX MOJENEH 3JIeMEHTapHbIX (PYHKUHUH,
n3zydaembix B 10-M knacce. IIpumenenue rpaduueckoro mMerona pelieHus ypaBHEHHH,
HEPaBEHCTB, CUCTEM YPaBHEHUM.

- CocraBineHue alropuTMa IOCTPOECHUs TIpaduka, peleHUs ypaBHEHMs, HEpaBEHCTBA,
CHCTEM YPAaBHEHUI MM HEPABEHCTB, BHIMOJIHEHUS alredpandeckux Mmpeodopa3oBaHuil.

- BrmonHenue anrebpanuyeckux NpeoOpa3OBaHUM BbIPAXKEHUH, cOAepXkalUX CTENeHH,
KOpHH, JOrapugMbl U TPUTOHOMETPUUYECKHE BBIPAXKEHUS, IOLIArOBBIH KOHTPOJb
MPaBUIBHOCTH U MOJIHOTHI BHIIIOJIHEHUS aJITOPUTMOB ITPeoOpa3oBaHui.

- Ilouck, obGHapyxeHHE U YyCTpaHEHHE OIIMOOK apu(pMETHYECKOro, anreOpanyeckoro H
JIOTUYECKOI0 XapakTepa.

- CpaBHeHHE pa3HBIX CIIOCOOOB BBIYMCIIEHUH, NMpeoOpa3oBaHUi, pellleHui 3ajad, BHIOOD
ONTUMAJILHOTO cr1oco0a.

- OcyuiecTBICHUE HCCIEN0BATEIbCKON JEATENIbHOCTU: HAOJIOJCHUE, aHAIN3, BbISBIICHUE
3aKOHOMEPHOCTH, BBIJIBIDKEHHE THIIOTE3bI, I0Ka3aTeIbCTBO, 0000IIECHHE pe3yIbTaTa.



- Pa3pabotka y4eOHBIX IPOEKTOB, CBS3aHHBIX C U3yYCHHEM Y4eOHOro MaTepHara.
- BrBoa ¢popmyt, 10Ka3aTeNbCTBO CBOMCTB, POPMYIMPOBAHUE YTBEPHKICHHA.

- Coop, ananu3, 0000IIeHNE U TIPEICTABICHNE CTATUCTUICCKUX JTaHHBIX.

- Tlouck nnpopmanmu B yueOHOI U CIpaBOYHOH TuTeparype u B IHTepHeTe.

PaGouass mporpamMa opueHTHpPOBaHA Ha MoMollb pedeHky ¢ OB3 B peanuzanuu ero
MH/IMBUYAJIbHBIX 00pa30BaTENIbHBIX BO3MOXKHOCTEH M MOTPEeOHOCTEM M CO3/laHHE YCIOBUM
IV YCTICTHOTO pa3BUTHS C YYETOM HHIMBHIYaJbHBIX OCOOCHHOCTEW TICHXHYECKOTO W
¢uznueckoro 310poBbs. BBumy ncuxonornueckux ocobOeHHocted aereit ¢ OB3, ¢ nensio
YCHJICHHS TIPAKTUYECKON HAINPaBICHHOCTH OOY4YEHHS IMPOBOIUTCS KOPPEKIMOHHas pabora,
KOTOpasi BKJIIOYAE€T OPraHU3alMI0  JONOJHUTENIBHBIX 3aHATHH MO MpeIMeTy, a Takxke
0e30apbepHOM, pa3BUBAIOIICH MPEIMETHON Cpeabl — CO3JaHue aTMOC(epbl IMOIMOHATEHOTO
KomdopTa, (OpMHUPOBAHUE B3aMMOOTHOIIEHWH B JyXe COTPYAHHYECTBA M MPUHATHS
0COOEHHOCTEH KakI0ro — (OpMUpPOBAHUE IO3UTHBHOMW, COLIMAIILHO HAMPABICHHON Y4eOHOU
MOTHUBAIlMM — TNPUMEHEHHE aJeKBAaTHBIX BO3MOXKHOCTAM MU IMOTPEOHOCTSAM O0YYarolerocs
COBPEMEHHBIX TEXHOJIOTHM, METOAO0B, NpueMoB, (OpM OpraHu3zauuu Yy4eOHOl paloThI:
MaKCHUMaJIbHOE MCII0JIb30BaHUE HATJISIIHOCTH, OLIOPHBIX CXEM, KOHCIIEKTOB, PUCYHKOB, TaOJIUIL.
Baxnelnylo poib B OBJIQJEHMH MAaTEMATHYCCKHUMU  IMOHATHUSMH WIPAIOT JIOTHYECKHE
JEUCTBUS: CPAaBHEHME W YCTaHOBJECHHWE NPUYMHHO — CIEACTBEHHBIX CBs3ei, pabora c
TabIuuaMu.

IIpu opranuzanmu y4eOHbIX 3aHsATHH ¢ yyamumucsa ¢ OB3:
1. OcyuiecTBAsIeTCS MHAUBUYAIbHBINA MOAXO K KKIOMY yUallleMyCsl.

2. IlpenorBpamaercs HacTyIUIEHHME YTOMIJIEHHUS, HCIIOJIB3YIOTCSl JJsl 3TOrO pa3HOOOpa3Hble
cpeacTtBa (uYepelOBaHME YMCTBEHHOM M MPAKTUYECKOH JEATENBbHOCTH, MPENoJHECeHUe
MaTepuaia HeOOJIbIIUMHU J03aMHU, UCIOIb30BAaHUE MHTEPECHOTO U KPACOYHOI'O JAUJIAKTUYECKOTO
MaTepuaa)

3. Cobiro1aeTcsi IOBTOPHOCTh OOYUYEHMsI Ha BCEX 3Talax ypoka.

4. TIposBAATH OCOOBIA TMeaarorudeckuii TakT. [I0CTOSHHO moaMedYaTh W MOOMIPATh MaJleHITne
yCIIeXH JeTel, CBOEBPEMEHHO U TAKTUYHO IIOMOTaTh KaX/10My peOCHKY, pa3BUBaTh B HEM Bepy B
COOCTBEHHBIE CUIIBI 1 BO3MOKHOCTH.

2. [Inanupyemble pe3yJibTaThl (JIMYHOCTHBIE, MPeAMETHBIE, MeTanpeIMeTHbIE Pe3y/bTaThl
0CBOEHHSI Y4eOHOro npeamMera)
N3ydenne anreOpsl 1 HaYall MAaTEMAaTHYECKOTO aHAIM3a B CTapIIed MIKoJie MAaET BO3MOXKHOCTH
00yJaronMMcst JOCTUTHYTh CJIEIYIONUX Pe3yJIbTaTOB.
Jluynocmmuuie pezyiomamol:
- TpencTaBlIeHHE O MPOGECCHOHATBHOU NEATEIHPHOCTH YUEHBIX-MATEMATUKOB, O PA3BUTHH
MaremMaTuku oT HoBOro BpeMeHu 10 HalluX JHEH;
- YMEHHE SICHO (OPMYIHPOBATh U APTYMEHTUPOBAHO M3JIaraTb CBOM MBICIH; KOPPEKTHOCTH
B OOIIEHUH,
- KPUTUYHOCTb  MBIIIJIEHUS, YMEHHUE pACIIO3HABaTh  JIOTMUECKHM  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJINYAThH THIOTE3Y OT (aKTa;
- KpEaTUBHOCTb MBIIUICHUS, WHULHUATUBA, HAXOAYUBOCTb, AKTUBHOCTb IPHU PELICHUU
MaTeMaTHYEeCKHUX 3aJ1a4;
- CIOCOOHOCTh K JCTETUYECKOMY BOCHIPHUATHIO MaTEeMAaTHUYECKUX OOBEKTOB, 3ajad,
PELIEHUI, pacCyKIACHUM.



Memanpeomemmuwie pe3yivmamol:

AOCTATOYHO PA3BUTHIC MMPCACTABIICHUSA 06 naeax M METogax MAaTEMAaTUKM KakK
YHUBCPCAJIbHOM A3BIKE HAYKWM MW TCXHUKH, CPCACTBC MOACIUPOBAHUSA SIBJIEHUU U
MPOIIECCOB;

YMEHUC BHUACTH IPUIOXKCHUA IIOJTYYCHHBIX MATEMATUUYCCKHUX SajlaHI/II\/’I B JpyTrux
JTUCLHIUIMHAX, B OKPYKaIOIIEH )KU3HH;

YMCEHHUEC HCIIOJB30BaTh PA3JIMYHBIC HCTOYHHKH I/IH(bOpMaI_[I/II/I IJI1 peHICHUA yqe6HBIX
po0Jem;

YMEHHE TIPUHUMATh PEIICHUE B YCIOBHSIX HETIOJNHOW U H30BITOYHOW WH(pOPMAIINH;
yMEHHE PUMEHITh UHYKTUBHbBIE U JAE€TyKTUBHBIE CIIOCOOBI PACCYy K ICHUM;

YMEHHUE BHJIETh PA3JIMYHbIC CTPATETHH PEIICHHS 3ajady, IUTAHUPOBATh U OCYIICCTBIISITH
ACATCIIBHOCTD, HAITPABJICHHYIO HAa UX PCIICHUC.

Ilpeomemmnuwie pe3ynromamot:

1) HMCETb MNPCACTABJICHUC 00 OCHOBHBIX HU3YyYaCMbIX MATCMATHYCCKUX TIOHATHAX,
3aKOHaxX U METOJAax, IO3BOJIAOIINX OIMCBIBATE U MCCICAO0BATH PCAIbHBIC IIPOLECCHI
n ABJICHHUA: 4YKCJIO, BCJIIMYHHA, anre6pa1/1qecxoe BBIPAKCHUC, YPABHCHUC, (bYHKI_II/IH,
cnyqaﬁHa;I BCIIMYMHA W BCPOATHOCTDL, IMPOU3BOAHAA H HHTCIPaAJl, 3aKOH OONBIIINX
qHuCClI, IMPUHIUIT MaTeMaTH4YeCKOM HWHAYKIWH, METOABI MAaTEMATHYCCKHUX
paCCY)K,HeHI/IP’I, IIOHATHA TeoOMETpHUUn Ha IIJTOCKOCTH, OCHOBHBIC IIOHATHA
CTCPCOMCTPHUHU, MHOTOTPpAaHHUKH, TCJIa WU TMOBCPXHOCTHU BpalllCHUA, 00BEMBI TET H
jionraay IMoBEPXHOCTHU TECJI, KOOPAHWHATBI U BEKTOPBHI.

2) BJIAACTH KIIFOYCBBIMU MATCMATUYCCKUMHU YMCHUAMMU:

BBITIOJIHATb TOYHBIC U HpI/I6HI/I)KéHHLIC BBIYHCIICHHS C ACHCTBUTEILHBIMU YUCJIaMH,

BBITNIOJHATH NPEOOPA30BAHUS BBIPAKEHUM, BKIIIOYAIOLINX CTENEHHU, JIOTApU(PMBI, paguKaibl U

TPUTOHOMETPUYECKHE (DYHKIIUH;

peiaTh YpaBHCHUA, CUCTCMbI ypaBHCHHﬁ, HEPABCHCTBA U CUCTCMbI HCPABCHCTB,

peraTh TEKCTOBbIE 3a[1a4i; UCCIeN0BaTh (DYHKIMU, CTPOUTH UX rpaduku;
OLIEHUBATh BEPOSITHOCTHU HACTYIIJICHUS] COOBITUIN B MPOCTEUILINX MPAKTUUECKUX CUTYaLUAX;

MNPUMCHATH MATEMATUYCCKYIO TCPMUHOJIOTHIO U CUMBOJIUKY

A0Ka3aTb MAaTEMATUUYCCKUC YTBCPIKACHUA,

3) mpuMeHSATh TPUOOPETEHHbIE 3HAHWS W YMEHHsS JUIS pelmIeHHs 3a/1ad
IIPAKTUYECKOT0 XapaKTepa, 3a/1a4 U3 CMEKHBIX AUCLHUIUINH;

4) COOTHOCUTH IUIOCKHE IeOMeTpHueckue (Urypbl U TpeXMEpHble OOBEKTHI C HUX
ONUCAHMUSAMH, YEpTEeXKaMU, H300pPAKEHUSIMHU; - pa3IuyaTh M AaHAIU3HPOBATH
B3alMHOE pacIoyiokKeHHe QPUryp; - u300paxaTh reomeTpudeckue GUrypsl U Tena,
BBITNIOJHATh YEPTEK IO YCIOBMIO 3aJaud; - PEIIaTh I'€OMETPUYECKUE 3aJauH,
ONHpPasCh HA U3YYCHHBIE CBOMCTBA IUIAHUMETPUYECKHUX M CTEPEOMETPHUYECKHUX
buryp u OTHOWICHMA MeXAy HHMH, NpUMEHss ainreOpandeckuii u
TPUTOHOMETPUUYECKUN amIapar; - IPOBOAUTH J0KA3aTeIbHbIE PACCYKICHUS IIPU
pEILIeHNN 3a/1a4, JOKa3plBaTh OCHOBHBIE TEOPEMBI KypCa; - BBIYMCIIATD JIMHEIHbIE
3JIEMEHTHI U YIJIBl B MPOCTPAHCTBEHHBIX KOH(Urypanusx, o0beMbl U IUIOMIAAN
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Te1 M MX NPOCTEHIINX KOMOMHALUWH; -
IIPUMEHATh KOOPJAWHATHO-BEKTOPHBIM METOX MJI BBIUYUCICHHUS OTHOLICHMH,



paCCTOHHI/Iﬁ U YIJOB; - CTPOUTH CCUCHUA MHOI'OI'PAHHHUKOB U I/I306pa)KaTB
CCUCHUA TCJI BpalllICHUS.

MeTanpeaMeTHbBIMU pe3yJIbTATAMM 0CBOEHHSI Kypca sBJjsiercss gopmupoBanue Y'Y /.

PeryasituBubie YY /I:

* CaMOCTOSITENIbHO OOHapyXuBaTh U (HOPMYJIUPOBATh YUCOHYIO MPOOJIEMY, OMPENEATH IIEIb

Y

* BBIBHTaTh BEPCHHM PEIICHHUS MPOOJIEMBI, OCO3HABaTh KOHEUHBIH pE3yJbTaT, BBIOMPAThH

CPEICTBA IOCTHKEHUS LEJIN U3 MPEITIOKEHHBIX, a TAKKE UCKaTh UX CAMOCTOSITEIbHO;

* COCTaBJISATH IJIAaH PEIICHUS MPOOIEeMbI(BBITIOIHEHHUS TPOCKTA);

* pa0oTasi Mo IUIaHy, CBEPSATh CBOM JIEHCTBHUS C II€JIbI0 U NPU HEOOXOIMMOCTHU HUCHPABIAThH

OLIMOKHU CaMOCTOATEIHHO(B TOM YHUCIIE U KOPPEKTUPOBATH ILIaH);

* B IMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATH CAMOCTOSITEIbHO BEIOPAHHBIE KPUTEPUH OLIEHKH.

Ilo3naBarenbnbie YY :

* IPOBOJUTH HAOIIOICHNE U SKCIIEPUMEHT MOJ] pyKOBOJICTBOM YUHTEJIS;

* OCYIIECTBIISTh PACIIMPEHHBINA MOUCK HHPOPMAIINH C UCTIOIb30BAHUEM PECYpCcOB OMOIMOTEKa U

HNutepnera;

* CO371aBaTh U MPEOOPA30BBIBATH MOJICIH U CXEMBI JJISl PELICHHs 3a/1a4;

* OCYIIECTBIATH BbIOOp Hanbomee 3(HEeKTUBHBIX CIIOCOOOB PELICHUS 33]a4 B 3aBUCHUMOCTH OT

KOHKPETHBIX YCIOBU;

* aHAJIM3UPOBATh, CPABHUBATH, KJIacCU(PUIIUPOBATh U 00001IaTh (GAKTHI U SABICHUS;

* TaBaTh OTPEICITICHHSI MOHSATHUSIM.

KommynunkaTuubie YY1

* CaMOCTOATEJNBHO OPraHU30BHIBATh y4eOHOE B3aUMOJCHCTBUE B Tpymie (Ompenensrs olriime

1[eJTH, JOTOBAPUBATKCS APYT C APYTOM U T.J1.);

* B TUCKYCCHH YMETh BBIJIBUHYTH aPTyMEHTHI M KOHTPAPTYMECHTHI,

* YUUTHCSI KPUTHYHO OTHOCUTBCSI K CBOEMY MHEHUIO, C TOCTOMHCTBOM IPU3HABATh OMINOOYHOCTD

CBOETO0 MHEHUS U KOPPEKTUPOBATH €T0;

* IOHMMas MO3UIMIO JIPYroro, pa3jinyarh B €r0 peuu: MHEHHUE (TOUKY 3pEHUs), JOKa3aTEIbCTBO

(apryMeHThl), pakThl (TUIIOTE3bl, AKCHOMBI, TEOPHH);

* YMETh B3IJIIHYTh HAa CUTYAIMIO C MHOW MIO3HUIIMHU M JIOTOBAPUBATHCS C JIFOJABMU UHBIX O3HIINH.
[Inanupyembie pe3yabTaThl 00y4eHUsI

Bommyckauk HayumTess B 11-m kiacce (Uil yCHEIIHOTO MPOJOJDKEHUS OOpa3oBaHUSA IO
CIICHUaJIbHOCTAM, CBA3AHHBIM C IIPUKJIIAAHBIM UCIIOJIb30BAHUEM MaTeMaTI/IKI/I)Z
Yucsia 1 BbIpaskeHust
* (CB00OOJHO OnEepUpOBaTh MOHATHSAMH: HATypaJbHOE YHUCIIO, IIEJI0€ YUCIIO, PallMOHATBLHOE
YHCIIO0, HUppalOHAIbHOE YHWCIO, NeHCTBUTENbHOE 4YHcio. MMmeTh mpencraBieHHE O
KOMIUIEKCHBIX YHCIIaX.
¢ BrmonHaTh apudMeTHUecKue ASUCTBUS C NeHCTBUTENLHBIMU YUCIIAMHU, COUETasi YCTHBIE
Y TUCbMEHHbIE TPUEMBI
* BrmonHATh apupMeTHIecKre TeHCTBUS C KOMIUIEKCHBIMH YHCIIAMHU.
*  BEINOTHATH OKPYTJICHHUE NEHCTBUTENBHBIX YHCET C 3a/IaHHON TOYHOCTBIO.
¢ (CB0OOOJHO ONEPUPOBATH MOHATHIMH IIOHM)KCHUE TPOIICHTA», «IIOBBIIIEHUE MPOLICHTAY,
(dbopMyIiaMy BBIUKCIIEHUS IPOCTOTO M CJIOKHOTO MPOIIEHTOB.



BreimonaaTs TOXKIACCTBCHHBIC Hp6‘06pa3OBaHI/I$I MHOT'O4YJICHOB, B TOM 4YHCJIC OT
HCCKOJIbBKHMX NICPECMCHHBIX.

BremonaaTs CTAaHAAPTHBIC TOXKIACCTBCHHLIC Hp€06p2130BaHI/ISI TPUTOHOMECTPUUCCKUX,
J'IOl"apI/I(bMI/I‘-IeCKI/IX, CTCIICHHBIX U UpPAllMOHATIBbHBIX BBIpEl)KGHPIfI.

B nosceonesnoti scuznu u npu uzyueHuu Opyeux yueOHwvix npeomMemos:

BbINONMHATE ¥ OOBSACHATH Pe3yibTAaThl BHIYMCIEHUS MPU PELICHUU 33]1a4 MIPaKTHYECKOIO
XapakTepa.

BommonHATh npakTHyecKkWe pacu€Thl € WCIHOJB30BaHMEM IPU  HEOOXOJMMOCTH
CIPABOYHBIX MATEPUAJTIOB U BBIYUCIUTEIbHBIX YCTPOICTB.

CocTaByATh M OILIGHHMBATh PA3HBIMHU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHHUS MPU PEIICHUU
MPAKTUYECKUX 3aJ1a4 U 3aj1a4d U3 JPYTUX y4eOHBIX MPEIMETOB.

BeInonHATh TOXIECTBEHHBbIE MpeoOpa3oBaHMs MpPHU PEUICHUHM 3ajad Ha ypoKax IO
OPYTUM AUCIUIUIMHAM.

DOyHKUUHA

Brnaners NOHATHSMHU: 3aBUCUMOCTb BEJIMUUH, QYHKLUS, apIyMEHT U 3HaYCHUE (PYHKIUH,
o0yacTh omnpeaesieHuss W 001acTh 3Ha4YCHHH (DYHKIMH, TpauK 3aBHCHUMOCTH, Tpaduk
byHKIMN.

3Hath cBOMcCTBa (yHKIMI: Bo3pacTaHMe U YyObIBaHME (YHKIMM Ha YHCIOBOM
NPOMEXyTKe, HauOoJblllee ¥ HaUMEHbllee 3HaYeHHs (YHKIMM Ha YUCIOBOM
IPOMEXYTKE, OIPaHMYEHHOCTb, BBIIMYKJIOCTb, HENPEPHIBHOCTh (YHKLINHU, YETHOCTh U
HEYETHOCTh (DYHKIUH, MEPUOJUYHOCTh (YHKIMH, HYIH (QYHKIHHA, TPOMEKYTKU
3HAKOMOCTOSHCTBA (PYHKIMH, YMETh UX JI0OKa3bIBATh U IPUMEHATH B PEILICHUU 3aJ1au.
OnepupoBarb Ha  0a30BOM  ypOBHE TMOHATHUSMH : TpsMas U oOparHas
NPONOPLUHUOHATIBHOCTh, JIMHEHHAsA, KBaJpaTH4yHAas, CTeleHHas, Jorapupmuyeckas Hu
nokazarenbHas (yHKIHH, TPUTOHOMETpUYEKre (QYHKIINH.

CBoOomHO BHAJETh MOHATUAMHU : CTENEHHAs, JiorapudMuyeckas W TOKa3aTeslbHas
(GyHKIMH, SKCIIOHEHTA.

YMeTb CTpOUTh TpaQuKH CTETIEHHOH, JOorapu(pMHUYecKOd W TMOKa3zaTeNbHOW (DYyHKIHHA,
TPUTOHOMETPUUECKUX (YHKITHI.

OmnwuceiBath 1o TpaduKy cBoicTBa (YHKIMH (YUTATh TpaduK), MCCIENOBATh CBOWCTBA
(GYHKIMH ¥ CTPOUTH IpaMKH 110 pe3ysibTaTaM UCCIIeI0BaHHUS.

Ocy1uecTBIATh MapajieNbHbIN NepeHoC rpaduKoB PYHKIMNA B KOOPAMHATHOM MOJIKOCTH,
BBINOJIHATH CKaTHE U pacTsKEHHUE IpapUKOB, CTPOUTH TPAPUKH C MOYIIEM.

Pemats ypaBHeHMsI, HEpaBEHCTBA U 3aJIa4M C TapaMeTpamMu, UCIIONIb3ys (PyHKIMOHAIBHO-
rpaduuecKuii MeToxI.

B nosceonesnoti scuznu u npu uzyueHuu Opyeux yueOHwvix npeomMemos:

Omnpenensts no rpadukaM U UCIONIB30BATh IS PEIICHUS MPHUKIAIHBIX 33]a4 CBOWCTBA
pEeaIbHBIX TPOIECCOB W 3aBUCUMOCTEH, HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPaKTUYECKOM 3a/1auu.

Omnpenensats no rpadgukam MpocTeine XapaKTepUCTHKU MEPHOJUUYECKUX MPOILIECCOB B
OHMOJIOTHH, YKOHOMHKE, MY3bIKE, PAIHOCBS3H H T. 1.

DJieMeHThbl MATEMATHYECKOI0 aHAIH3a



Bnaners noHsATHsAMM: TepBOOOpa3Has, HEONpEACICHHbIM HWHTErpay, OmNpeaeTIeHHbIN
MHTETpaL.

Bnanerr mMOHATHUSMH: KpPUBOJMHEWHAs Tpameuusi, KpUBOJIUHEWHas Qurypa; ymeTb
HAXOJUTh UX TIJIOMIA]TH.

[TpumensTs B pemiennu 3agad ¢popmyiny HerotoHa — JleitOnuma u ee cieacTBusi.

B nosceonesnoui orcuznu u npu uzyyeHuu opyeux npeomemos:

Pemate mpuknagHbie 3a7a4u M0 OMOJIOTHH, (PU3HMKE, XUMHH, SKOHOMHUKH, CBSI3aHHBIE C
UCCIIEIOBAaHUEM  XapaKTEepPUCTUK  MPOIECCOB,  HMHTEPHPETUPOBATH  IOJTYYCHHBIE
pE3yJIbTATHL.

YpaBHeHMs U HEPABEHCTBA

CBOOOJHO omepupoBaTh MOHATHSAMH: YpaBHEHHE, HEPaBEHCTBO, PaBHOCUJIbHbBIC
YPaBHEHHUS U HEPABEHCTBA.

Pemarp ypaBHenus 3 u 4 cremneHeil, JpoOHO-pallMOHANIbHBIE, HppalOHAIbHbIE U
CTEIICHHBIE YPABHECHHUS.

[Ipumenste Teopembl Buera u besy k pelieHuto ypaBHEHUMN.

Bnaners Meromamu pelieHus MOKa3aTelIbHbIX U JIOTAPU(PMHUECKUX YpaBHEHMHA U
HEPABECHCTB.

IIoHuMaTh U IPUMEHATH TEOPEMBI O PABHOCUIILHOCTH YPAaBHEHUM U HEPABEHCTB.
BbInonHATh paBHOCUIIBHBIE TPEOOPa30BaHuUs IPU PEIIEHUH YPaBHEHUH U HEPaBEHCTB.
Bitagers MeTonamMu 10Ka3aTeNbCTBA HEPABEHCTB.

Pemarp ypaBHEHHs B LIEJBIX YUCIIAX.

N300pakaTh Ha TUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHH M HEPaBEHCTB C JIBYMS
[IEPEMEHHBIMHU.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:

Hcnonb30BaTh ypaBHEHHsI U HEPABEHCTBA IPU PELICHHMM 33J1a4 HA YPOKaX IO APYTUM
JUCLHUIUIHHAM.

YMeETh OLIEHUTh U UHTEPIIPETUPOBATH IMOJTYUEHHBIN PE3YIIbTAT.

Hcnonp30BaTh ypaBHEHUS M HEPABEHCTBA KaK MAaTEMAaTUYECKUE MOJEIH [JI OMUCAHUS
peaNbHbIX CUTyalUid U 3aBUCUMOCTEN.

9J1eMeHTbI TECOPUU MHOKECTB U MaTeMaTH4eCcKoi JOruKn

CB0OOOJHO oOmepupoBaTh NOHATHUSMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXKECTBO, IepeceueHue U OOBbEAMHEHHWE MHOXKECTB, YHMCIOBBIE MHOKECTBA Ha
KOOPJMHATHOM IIPSIMOM.

Haxonuts nepeceuenne u o0beAUHEHUE JIBYX MHOXKECTB, NMPEACTABICHHBIX IpapuuecKu
Ha YHCIIOBOM MPSAMOM.

CtpouTh Ha YUCIOBOM MPAMON MTOJAMHOKECTBO YUCIOBOI'O MHOXKECTBA.

3ajaBaTh MHOXKECTBA MIEPEUNCICHUEM U XapaKTEPUCTHUYECKUM CBOMCTBOM.

[IpoBoauTh AOKa3aTenbHBIE PACCYXKIACHUS IJII OOOCHOBAHHS HUCTHHHBIX M JIOKHBIX
YTBEPKICHU.

B noeceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

Hcnons30oBaTh YHCIOBBIE MHOKECTBA Ha KOOp,Z[PIHﬂTHOfI HpﬂMOﬁ I OIIMCaHUA
PCAIBHBIX MMPOUCCCOB U SIBJICHUH.
HpOBOZ[I/ITB JIOTHYCCKHUEC PACCYKIACHHUA B CUTYAlIUAX HOBCGHHCBHOﬁ JKHU3HU.

CraTHCTHKA M TeOpHsl BEPOSITHOCTEMH, JIOTHKA H KOMOMHATOPUKA

Nmetn MMpEACTaBJICHUC 00 ocHOBax TCOpHUHU BepOHTHOCTeﬁ.



* JIMeTh MpeACTaBIE€HUE O JAUCKPETHBIX M HENPEPHIBHBIX CIYYalHBIX BEJIMYMHAX U 00 MX
pacIpeneneHusx, O He3aBUCUMOCTH CIIyYalHbIX BEJINYUH.
¢ lmers npencraBleHHE O MAaTEMAaTHYECKOM OXXUIAHUU U JUCHEPCUM CIIy4alHBIX
BEJINYMH.
¢ J[lonuMare cyTh 3aKOHa OOJBIIMX 4YHCEI U BBIOOPOYHOIO METOJA H3MEPEHUS
BEPOSTHOCTEM.
* Uurars, CONOCTABIIATH, CPABHUBATH, HHTEPIPETUPOBATE B MPOCTHIX CIy4asX pPealbHbIC
JaHHbIE, MPeICTaBIEHHbIEC B BUJIE Ta0IHII, AUarpaMm, rpaduKoB.
TexcroBbIC 327241
¢ Pemarp TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB ITOBBIIIEHHOTO YPOBHS CIOKHOCTH.
* Amnanmu3upoBaTh ycioBue 3anaud. ONUCHIBaTh pealbHbIE CUTYallUd C [OMOUIBIO
MaTEMaTHYECKUX MOJEIICH.
e [loHuMarh W HMCMONB30BATh JUIsl pEIICHUs 3aJaud HH(OPMAINIO, MPEJCTaBICHHYIO B
BUJIE TEKCTOBOM U CUMBOJIBHOM 3aIUCH, CXeM, TaOJIuL, TuarpaMm, rpaukoB, puCyHKOB.
¢ JlelcTBOBATh IO AITOPUTMY, COAEPIKAEMYCS B YCIOBUU 3aa4H.
¢ Hcnonp30BaTh JIOTHYECKUE PACCYKIEHUS TIPU PELLIEHUH 3a1a4U.
* AHanM3MpOBaTh M MHTEPIPETUPOBATH IIOJYUYEHHBIE DPEILIECHUS B KOHTEKCTE YCIIOBHUSA
3ajJlauu, BBIOUPATh PELICHUs, HE IPOTUBOPEYAIe KOHTEKCTY.
* Pemarth 3a/1a4, CBSI3aHHbBIE C JIOJIEBBIM yYacTHEM BO BIIaJICHUM (PUPMOH, IPEATIPHUITHEM,
HEJBUYKUMOCTBIO.
* Pemarh 3a7auu Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKMJIOK, KOMMCCUH) M Ha BBIUMCIICHUE
CJIOXKHBIX IIPOLICHTOB B PA3JIMYHBIX CXEMax BKJIAJ0B, KPEAUTOB U UIIOTEK.
® [lepeBoauTh IIpU PELICHUH 33424l UH(OPMALIHIO U3 OHON (OPMBI B APYTYIO, UCIIONIB3YS
pU HEOOXOTUMOCTH CXEMBbI, TaOJIHIIbI, THArpaMMBbl, TPaPHKH.
B noeceonesnotl scusHu u npu uzydeHuu Opyeux npeomemos:
¢ Pemars NpakTHYECKUE 3a1a4M, BOSHUKAIOIINE B CUTYALMIX IIOBCETHEBHON KU3HM.
Buinycknuk noayuum 603moicnocms nayuumuca 6 10 knacce (015 obecneyenus 603MONCHOCHU
NPOOONdHCEHUs  00pA306anUs  NO  CNEYUATbHOCMAM,  CEA3AHHbIM C  UCCe008AMeNbCKOU
0esamenbHOCmbIO 8 001ACMU MAMEMAMUKU):
JlelicTBUTEIbHbIC YHCJIA U BbIPAKEHUS
* (CB00OJHO ONEPHPOBATH YUCIOBBIMM MHOKECTBAMHU IIPU PEILICHUU 3ajau.
* lmeth 6a30BbIe MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHUCEIL.
¢ [lonp30BaTbCs OLEHKOW U MMPUKHUIKOW IPU MIPAKTUYECKUX PacUETax.
¢ [IpuMeHATH IIpH PEIICHNN 3aa4 LEJIOYUCICHHBIEC U LIEJI03HAYHbIE MHOTOUJICHBI.
¢ Buagers NOHATUSMH «IPUBOJMMBIE U HENPHUBOJMMBIE MHOTOWICHBD» M IPUMEHATH HX
IIPY PEIICHUY 3aad.
¢ [IpuMeHATh pH pelIeHUH 3a/1ay npocTeire QyHKINN KOMIUIEKCHOM NMepeMeHHON Kak
reoMeTpHUEeCcKUe Mpeodpa3oBaHMUs.
¢ [IpumeHsTh NpU PELICHNH 33124 OCHOBHYIO TEOPEMY alreOpsbl.
DOyHKUUH
¢ DBrnaners NOHATHEM aCUMITOTBI U YMETb HAXOJUTh BEPTUKAJIbHBIC, TOPU30HTAJIBHBIE U
HAKJIOHHBIE ACUMIITOTHI.
¢ [IpuMeHATh METOABI pelIeHus] PYHKIUOHAIBHBIX YPABHEHUH U HEPABEHCTB.
JIeMeHTBhI MAaTeMAaTHYeCKOI0 AaHAJIN3a
* OmnepupoBaTh NOHATHEM «I1€pBOOOpa3Has» MPH PEIICHUH 3a]1ay.



Beranciiate npoU3BOIHYIO OJHOWIEHA, MHOTOWIEHA, KBAAPATHOIO KOPHS, ITPOU3BOIHYIO
CYMMBI ()yHKIIHH.

OBnaneTs OCHOBHBIMH cBeleHUsMH 00 wuHTerpane Hprotona — Jleiibnuma u ero
MPUMEHEHUS.

BBIHCIATE C MOMOIIBI0 HHTETPaIa 00bEMBI TEJT BPAIICHHS.

ypaBHeHl/lﬂ H HEPABCHCTBA

CBOOOJHO ompenenarb TUN W BBIOMPATh METOJ pELIEHUS IOKa3aTeNIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUHN U HEPABEHCTB, UPPAIIMOHAIBHBIX U TPUTOHOMETPUUYECKUX
YpPaBHEHUU 1 HEPABEHCTB.

CB0OOOMHO penaTh CHCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons30BaTh METOA MHTEPBAJIOB JUIS PEILICHUS HEPABEHCTB.

Pemate 0OCHOBHBIE THIIBI YPaBHEHHI 1 HEPABEHCTB C apaMETPaMHU.

[IpuMeHATh TpPHM pelleHMM 3ajad  HepaBeHcTBa Komm-BymskoBckoro, Mencena,
beprymnm.

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYEeCKOH JIOTUKH

OnepupoBaTh NOHATUAMH CUETHOTO U HECYETHOTO MHOKECTBA.

OnepupoBaTh NOHATHUEM ONPEICIICHHS, OCHOBHBIMU BUIAMHU OIPEIECICHUMN.

[ToHrMaTh CyTh KOCBEHHOI'O J10KA3aTEJIbCTBA.

[IpumensaTh MeTOJ MaTeMaTHYEeCKOM WHAYKUMM [JIi TPOBEACHUS PACCYyXJACHUU U
JI0Ka3aTEeIbCTB.

Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK JJI OMMCAHUS PeajbHbIX MPOLIECCOB U
SIBJICHUM.

CraTHCTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA H KOMOMHATOPUKA

NmeTe npencTaBiieHHE O CTAaTUCTUYECKHX THUIIOTE3aX M IMPOBEPKE CTATUCTUYECKOMN
TUIIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH.
HNmeTs nipeacTaBiieHUE O CBA3U SMIIMPUUECKUX U TEOPETUUYECKUX PACIPEICIICHUM.

TexcToBBIE 3a1aUH

Pemrath TEKCTOBEBIE 3aaa4U pa3HbIX THUIIOB IMOBBIIICHHOI'O YPOBHA CJIOKHOCTH.
AHanu3upoBaTh M MHTEPIPETUPOBATH pE3yJbTaThl B KOHTEKCTE YCIIOBUS 3a/ayd,
BbIOMpATh pELICHUs, HE IPOTUBOPEYAIUE KOHTEKCTY.

Br161paTh onTUManbHbBINA METOJ pELICHUS 3a/1a4M, pacCMaTpUBasi pa3IMyHbIe METOIBI.
CTpOI/ITI) MOZCIIb pCUHICHUSA, ITPOBOJNUTb JOKA3aTCIIbHBIC PACCYKACHU .

Pemates 3amaun, TpeOyromue mnepedopa BapHaHTOB, MPOBEPKH YCIOBHUHM, BbIOOpa
ONITUMAJILHOTO Pe3yJIbTaTa.

[lepeBoauTh Npu peLIeHUH 3a1a4l HHPOPMAIIHIO U3 OJHOU (POPMBI B APYTYIO, UCTIONb3YSI
IpU HEOOXOTUMOCTH CXEMBI, TaOJIHIIbI, TpaUKH, THarpaMMBI.

I'eomeTpus (yriy0/J€éHHbIN YPOBEHDb)

Z[J'IH YCIICHIHOTO IPOAOJIZKCHU A O6pa3OBaHI/I$I o CIICHUAJIBHOCTAM, CBA3AHHBIM C IIPUKIIAHBIM

UCIONIb30BaHWEM MareMatuku (1-i  ypoBeHb IJIaHUPYEMbIX PE3YJIbTATOB), BBIMYCKHUK

HAYIUTCH, a TaAKKE MNOJYYHT BO3MOKHOCTHD HAYIYUTHLCH JJIA oOecneueHrsT BO3MOXKHOCTHU
YCIICIIHOI'O IIPOAOJIZKCHUSA O6paSOBaHI/I${ o CIiCuuaJIbHOCTAM, CBA3AHHBIM C OCYHICCTBJIICHUCM

Hay‘{HOﬁ U HMCCIIEA0BATEIbCKON NEATCILHOCTH B 00JIaCTH MaTEeMaTHKH M CMEXKHBIX HAayK (2-ﬁ

YPOBEHb IUIAHUPYEMBIX PE3YJIbTAaTOB, BBIJICIEHO KYPCUBOM):
I'eomerpus



— BJIAJIETh TEOMETPUUYECKUMU MOHATUSAMHU MPU PELICHUU 3a/1a4 U MTPOBEICHUU MATEMAaTUYECKUX
paccyKICHHI;

— CaMOCTOSITETIbHO (POPMYJIMPOBATH OINPENEICHUSI TeOMETPUYECKUX (Uryp, BBLABUraTh
THIIOTE3bl O HOBBIX CBOMCTBAx M IMPpU3HAKaX T'COMETPHUYCCKUX (1)I/Il"yp 1 OOOCHOBBIBATH HIIH
OIpoBepraTh HMX, 0000IIaTh WIM KOHKPETU3WPOBATH PE3yJIbTaThl Ha HOBBIE KJacChl (HTyp,
IIPOBOAMTD B HECJIOXKHBIX CIydasx Kilaccu(UKauio GUryp 1o pa3audHbIM OCHOBAHUSIM;

— HCCIENOBaTh UYEPTEXH, BKIIOYAs KOMOMHAUWHU (PUTYp, W3BJIEKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MTPEICTABICHHYIO Ha YePTEkKax;

— pemaTh 3aJ1a4d T€OMETPUYECKOTO COJAEPkKAHUs, B TOM YHCIIE B CUTyalUsX, KOTJla allfOPUTM
pelleHus He CclleyeT SBHO M3 YCJIOBHS, BBINOJIHATH HEOOXOAMMBIE ISl pEUIeHHs 3aJadyu
AOIOJHHUTCIBHBIC IMMOCTPOCHUA, UCCIICA0OBATE BO3BMOKHOCTE IIPUMCHCHHA TCOPEM U (1)OpMyJ'I JJIsA
penieHus 3aaay;

— yMeTb (pOpPMYIUPOBATh U I0KA3bIBATh T€OMETPUUECKHE YTBEPKICHUS;

— BJIAQJIETh NMMOHATHUAMH CTEPEOMETPHUM: IPU3Ma, apaJUIeNIeNNe ], MUpaMuaa, TETpasap;

— HMeThb MpeACTaBiIeHUs 00 aKCHOMaxX CTEPEOMETPUU U CJEJICTBUSAX U3 HUX M YMETh
MIPUMEHSATh UX IIPU PEUICHUU 33]1a4;

— yMETh CTPOUTH CEYEHHUS] MHOIOTPAHHUKOB C MCIOJb30BAaHUEM Pa3IMYHBIX METOJOB, B TOM
YUCJIE METOJA CIIENO0B;

— MMETh NPEJCTABICHUE O CKPEUIMBAIOIIMXCA NMPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh
YIOJI U PACCTOSIHUE MEXYy HUMU;

— T[PUMEHSATh TEOPEMbl O MAPAJUIETBHOCTH MPSAMBIX U IJIOCKOCTEH B MHPOCTPAHCTBE IpHU
pELIEeHNH 3a/1a4;

— yMETh MPUMEHSTH MapaiieIbHOE IPOSKTUPOBAHUE AJIs U300pakeHus PUryp;

— YMETb IPUMEHATH NEPIECHINUKYJIIPHOCTH MPSIMOU U IFIOCKOCTH IIPU PELICHUU 3a7aY;

— BJIaJIETh NOHATHUAMHU OPTOTOHAJIBHOIO NMPOEKTUPOBAHMS, HAKIOHHBIX U UX MPOCKUUNA, YMETh
IIPUMEHATH TEOPEMY O TPEX MEPIECHAUKYIIApaxX IIPU PEIICHUN 3a1a4;

— BIAJETh TMOHATHSAMHM pPACCTOSHUS MEXAy (QurypamMu B TPOCTPAHCTBE, OOIIETo
NEPNCHAUKYJIApa IBYX CKPCIIUBAIOMINUXCS MPAMBIX U YMETh IPUMCHATH UX IPU PCIICHUUA 3a1a4,
— BJIAACTb IIOHATHCM YIJla MCKIY HpHMOfI U IJIOCKOCTBO WM YMCTb IHNPHUMCHATHL Cro Ipu
pELIECHNH 3a]1a4;

— BJIAACTH MNOHATHUAMHU ABYI'PAHHOI'O YyTIJia, yrjia MEXKAY IIJIOCKOCTAMH, NECPICHAUKYJIAPHBIX
IJIOCKOCTEW M YMETh TPUMEHSATh UX IIPH PELICHUH 33/1a4;

— BJAJACTbh NOHATUAMMU IMPU3MBEI, IMapauICIICIIUICAa U IMIPUMCHATD CBOMCTBA napauicicnmincaa
IIPU PELLIEHUN 3a/1a4;

— BJIAACTH HOHATHUCM IPAMOYI'OJIBHOT'O IMapauICICIuIICa W IMPUMCHATL €TI0 IIPpU PCHICHUHA
3a/1ay;

— BJIAACTh NMOHATHUAMH NHUPAMHUAbBI, BUJO0B IHUpPaAMH[, 2JICMCHTOB HpaBHHBHOfI nmupaMuJbl U
YMETb MIPUMEHSAThH UX NPH PEUICHUH 33]1a4;

— umems npeocmasnenue o meopeme Jiiepa, NPaBUIbHBIX MHOTOIPaHHUKAX;

— BJAJETh NOHITHEM IUIOLIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh MPUMEHATH €0 MpH
pelnIeHnu 3a1ay;

— BIAJCTh MOHSATUSAMH Tella BpAIllEHUs, CeUCHUs] WIMHIPA, KOHYyca, Iapa U cepbl U YMETh
MIPUMEHSATh UX IIPHU PEUICHUU 3a/1a4;

— BJIQJETh MOHATHUEM KacCaTENIbHBIX MPSAMBIX U IUIOCKOCTEW M YMETh MPUMEHATH €ro IpHu
pelIeHnu 3a1a4;



— WMETh NPEICTAaBJICHUS O BMHCAHHBIX M OMUCAHHBIX chepax U yMEThb MPUMEHSTHh HX IMPHU
pEIICHUH 3a]1a9;

— BIAJCTh NOHATUSAMHU 00BEMA, 0OBEMOB MHOTOTPAHHUKOB, TEJ BpAIICHUS W MPUMEHSTh HX
MIPY PEIICHUU 33]1a9;

— WMETh MPEJICTABICHUE O Pa3BEPTKE MUIMHJPA U KOHYCA, IUIOMAAN MOBEPXHOCTH IMIMHIPA
¥ KOHyCa ¥ YMETh IIPUMEHSATH €T0 MPU PEIICHUH 3a/1a4;

— HMETh IPEJCTABIICHUE O TUIOMAN C(hephl U YMETh IPUMEHSTE €0 TPU PEIICHUH 3a/1a4;

— yMEeTh peniaTh 3a/1a9i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M TEJI BPAIICHHS;

— WMETh MPEJACTaBICHUE O MOJOOWH B MPOCTPAHCTBE W YMETh PEIIaTh 3a/1a4ll Ha OTHOIICHUE
00BEMOB U TUIOMIAEH TOBEPXHOCTEH TOTI0OHBIX QUTYD;

— umemsv npeocmasienue 00 aKkCUOMamuyecKkom memooe;

— 81a0emsv NOHAMUEM 2eOMEMPUYECKUX MeCH MOYeK 8 NPOCMPAHCIEe U YMemb NPUMEHAMb
€20 0Jis1 peuleHus 3a0au,

—  yMmemb npumeHsmb O peuleHuss 3a0ai CEOUCMEa NJIOCKUX U OBVZPAHHBIX Yelo8
MPEXSPAHHO20 Y2ild, MeopeMbl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Veld,

— enademv NOHAMUEM NEPNEHOUKYISAPHO2O CEeHeHUs. NPUMbl U YMemb NPUMEHAMb e20 Npu
peuenuu 3a0ay;

— umemsw npedcmasgieHue 0 08OUCMEEHHOCU NPABUTLHBIX MHO2OZPAHHUKOG,

— 81a0emb NOHAMUAMU YEHMPATLHOZO NPOCKMUPOBAHUSL U NAPALIETbHO20 NPOEKMUPOBSAHUSL U
NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUll MHO202PAHHUKO8 MemOoOOM NPOeKYUll;

— uMmemsb npedcmagieHue 0 pazeépmke MHO20ZPAHHUKA U Kpamyaiuiem nymu Ha NO8epXHOCMU
MHO202PAHHUKA,

— umems npedcmasieHue 0 KOHUHEeCKUX Ce4eHUsX,

— umemdv npedcmasienue 0 KACAOWUXCA chepax u KOMOuUHayuu mei 6paujeHus u ymembo
NPUMEHAMb €20 NPU peuleHUul 3a0ay;

— NpUMeHAmb NpU peuleHul 3a0a4 GopMyIy pacCmosHus Om moyku 00 NIOCKOCHMU,

— 81adembv pasHbIMU CNOCOOAMU 3A0AHUA NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb UX Npu
peuwleHuu 3a0ay;

—  NPUMEHAMb NpU peueHuu 3a0ay U 00KA3amenbCmee meopem 6eKmopHbili Memoo U Memoo
KOOpOuHam;

— umemsb npeocmaegieHue 00 aKCUoMax o0véma, NpuMeHAmb GopmyIl  00BLEMOE
NPAMOY20IbHO20 NAPALIeNenUnedd, Npusmbl U NUPamuodbl, mempa’aopa npu peueHuu 3a0a,

— NpuMeHamsb meopemvl 00 OMHOULEHUAX 0OBEMOG NPU peuteHuy 3a0al;

—  npumeHambv uHmezpan Oisl GbIYUCIEHUS 00BEMO8 U NOBEPXHOCMel mel BpaAujeHUs,
BbIUUCTICHUSA NIOWAOU Cheputecko2o nosca u 00vbEma Waposozo closi;

—  umemb npeocmasgieHue O OBUNCEHUAX 6 NPOCMPAHCMEe: NAPALIEbHOM NepeHoce,
CUMMempuYu OMHOCUMENbHO NIAOCKOCIU, YEHMPAIbHOU CUMMEMPUU, NOBOPONe OMHOCUMENbHO
NPAMOTU, BUHMOBOU CUMMEMPUU — U YMEMb NPUMEHIMb €20 NPU peuleHul 3a0ay;

— umems npedcmasgieHue 0 NIouWaou OPMOSOHAIbHOU NPOEKYUU,

—  umemb npeoCmagieHue 0 MpEXePAHHOM U MHOSOZDAHHOM Yele U NPUMEHSIMb C8OUCMEd
NIOCKUX Y2/l08 MHO202PAHHO20 Yelld NPU peuleHul 3a0ay;

—  umemb npedcmasienue 0 NPeoopazosanul NOOOOUs, 2OMOMEMUU U YMenb NPUMEHSMb UX
npu pewienuy 3a0ay, ymens peuams 3a0aiu Ha NI0OCKOCMU MemoOamu cmepeomempuu;

— yMemb NpUMeHAmMb opmyibl 00HEMO8 NPU peuleHul 3a0ad.

B noBceaHeBHOIT ;KM3HU M PU U3YYE€HHH IPYTUX MPEIMETOB:



— COCTaBIISITh C HCIIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (PUTYyp MaTeMaTUYeCKUE MOICIH
JUTS PEIIeHUs 3a7a9 MPAKTHYECKOTO XapakTepa W 3a7ad U3 CMEKHBIX JUCIHMILINH, UCCICI0BATh
MOJTy9YEeHHBIC MOJICTTU i HHTEPIPETHPOBATH PE3yIbTaT.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

— BrageTs mOHATUSMU BEKTOPOB U X KOOPIWHAT;

— YMETh BBIITOJIHATh OTICPAIIUH HaJl BEKTOPAMHU;

— HCIIOJIB30BaTh CKAJISIPHOE TIPOU3BEICHIE BEKTOPOB MPH PEIICHUH 3a/1a4;

— MPUMEHATh YPaBHEHHE IUIOCKOCTH, (OPMYITY pPAaCCTOSHHUS MEXIy TOYKAMH, ypaBHEHHE
cdepsl Py pemIeHUH 3a/1a4;

— TPUMEHSTh BEKTOPBI U METOJI KOOPIUHAT B IPOCTPAHCTBE TP PEIICHUH 3a]1aY;

—  Haxooumv 00bEM napanieienuneda u mempa’opd, 3A0AHHLIX KOOPOUHAMAMU CEOUX
BEPULUH,

—3a0asams NPAMYIO 8 NPOCMPAHCEE,

—HAX00UMsb PacCmMosiHue Om MoyKku 00 NIOCKOCHU 8 CUCmeme KOOPOUHam,

—HAX00UMsb  paAcCMosiHUE MeNCOy CKPeWUBAIOWUMUC NPAMbIMUY, 3A0AHHbLIMU 6 Ccucmeme
KOOpOUHam.

Hcropusi U METOLI MATEMATHKH

— HMeTh mpencTaBieHne O BKJIa/I€ BBIIAIOMINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;

— MOHUMATh POJIb MATEMATUKHU B pa3BuTHH Poccuu;

— HUCTOJH30BaTh OCHOBHBIE METO/IbI I0KA3aTeIbCTBA, POBOAUTH JIOKA3aTEIHCTBO U BBIIOIHATh
OIIPOBEPIKEHHE;

— MPUMEHATH OCHOBHBIE METO/IbI PEIICHUSI MATEMATUYECKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHUECKHUX 3aKOHOMEPHOCTEH B MPHUPOJAE XapaKTepuU30BaTh KpacoTy H
COBEPIIICHCTBO OKPYKAIOIIET0 MUPA U MTPOU3BEICHUN UCKYCCTBA,

— TMPHUMEHATH NPOCTEHINNE TMPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUN MaTeMaTHICCKUX 3a]1a4;

— TIOJB30BAThCS MPHUKJIATHBIMU MPOTPAMMAMH M TIPOTPAMMaMK CUMBOJILHBIX BBIYUCICHHMA NS
WCCJICIOBAHMSI MATEMAaTUIECKIX OOBEKTOB;

—  NpuMeHAmb  MamemMamuyecKue 3HAHUSA K UCCIe008AHUI0  OKPYICarouezo  Mupd
(MoOenuposanue Guzuueckux npoyeccos, 3a0a4u IKOHOMUKU,).

3. Conep:xkanue npeamera B 11 kiaacce

«MartemaTuka: ajredpa ¥ HayaJia MaTEeMaTHYECKOr0 AHAJIU32»
IloBTOpenue marepuana 10 kiaacca (4 4)
I'naBa 1.Muoro4ensl (104)

MHorowieHsl OT OJHOW mnepeMeHHOW. Yncno kopHeld MHorowieHa. KBajapaTHble KOpHU.
Jlenenue MHorousieHoB ¢ octatkoM. Teopema besy. Cxema ['opHepa. PanuonanbHble KOpHU
MHOTOUYJIEHOB C IelbiMH Kodpduiuenramu. JlomonHUTeNbHbBIE TEOpPEMbl O MLETbIX U
paIMOHANBHBIX KOPHSAX MHOTOUICHOB C IeNbIMH Kod(duimenramMmu. PasnoxkeHne MHOTO4JIeHa ¢
HenbiMu - Kod(UIMeHTaMu Ha MHOXHTEIM MeHblueil creneHu. I[lpumeHenue Tteopuu
MHOTOUYICHOB K PEIICHUIO alre0pandecKux ypaBHEHUN.

I'naBa 2. 3.2nementapubie GyHkuun (55 4)

OcHoBHbIe cBOMcTBa PyHKINNA. OTpaHUYEHHOCTD, YETHOCTh, HEUETHOCTh, IEPUOUYHOCTb.
Toukn mMakcumyma U MuHuMyMma. [loHsiTHe O HempepblBHOCTH (PyHKUIMU. MHOTrOuseH, rpaduk
mHorowieHa. [IpencraBinenune o0 wuHTepnomsiiuu. Kopenb creneHn nCTemeHb ¢ IpOOHBIM U



UppalMOHATIBHBIM TIOKa3aTeneM. Vctopus BO3HUKHOBeHHs Jorapudmos. [lonstue norapudma.
HeiictBust ¢ norapupmamu. Yucno e. IlpeoOpazoBanue BBIpaXKCHUMN, COICPKAIMIUX PaTHKAIHI,
crenieHM U Jjorapudmbl. CreneHHas GQYHKUMS C LENbIM, APOOHBIM M HPPAlOHATBHBIM
NoKazareisiMi, ee cBoiictBa u rpadukn. Komnosunus ¢ynkiuii. [lonstie oOpaTHON (QyHKIHH.
[okazarenbHas u norapupmuueckas GyHKINHU, UX CBOMCTBA U rpaduku. Pemienne ypaBHeHuil u
HEPaBEHCTB, COJIepIKAIITIX CTETICHHYIO, J0TapuPpMHYECKYIO " MOKa3aTeIbHY IO
¢ynkumu. L IIpoMeXyTKH 3HAKOIOCTOSHCTBA HeENpephiBHON (yHKIMH. MeTol HHTEpBajoB.
IIpeo6pa3osanus rpaduxos Gynxuumii. [Iponssoausie Gpynkmii y=x", rae a € R, y=1og, x.

I'naBa 4. UnrerpaJj u ero npuioxenusi (9 4)

[Tnomans kpuBonuHeiiHON Tpaneuuu. IloHaTme 00 wuHTErpase Kak IUIONIAAU
kpuBonuHeiHoW Tpanenuu. ®dopmyna Heiorona — Jleitbnuna. IlepBooOpasznas. Tabnuua
nepBooOpa3HbIX. [IpaBuia HaX0XkIEHHs TEPBOOOPA3HBIX.

I'maBa 5. BepositHocTh M cTaTHCcTHKA (9 1)

Onpenenenve u npumepbl ucnbiTaHuil bepHynn. ®opmyna 11 BEpOATHOCTH YHUCIIA
yCHeXoB B cepun ucnblTaHui bepHymum. Martemarnyeckoe OXHJaHUE W AMCIEPCHs 4HCIA
yCcrexoB B ucnblTaHuu bepHymiu. OCHOBHBIE IPUMEPHI CIIy4alHBIX BEIMUMHIO Martemarnieckoe
OKUJIaHUe, TUCTIepCUs CIy4alHOW BeTMYMHBI M coObITHA. [IpencraBieHue o 3aKkoHE OOIBIINX
YyUCeN IS MOCIIEI0BATEIbHOCTH HE3aBUCUMBIX MCIBITAHWM. ECTECTBEHHO-HAay4YHBIE IPUMEHEHHUS
3akoHa OonpIMX ymcesn. OLeHKa BEPOSTHOCTHBIX XapaKTEPUCTHK (MAaTEMAaTUYECKOTO OXHJIAHHS,
JUCIEPCUH) CIIy4alHbIX BEJIWYMH [0 CTaTUCTHUYECKUM JaHHbIM. [IpencraBinenHue o
T€OMETPUYECKON BEPOSATHOCTH. PereHne nmpocTeduX NMPUKIAIHBIX 337a4 Ha NeOMETPUYECKHUE
BEPOSITHOCTH.

I'naBa 6. YpaBHeHus u HepaBeHcTBa. CHcTeMbl ypaBHeHUH ¥ HepaBeHCTB (334)

PaBHOCHIIBHOCTE ypaBHEHHMU UM HepaBeHCTB. OOmMe METONbl pEeNIeHUs YpaBHEHUH.
VYpaBHEHHsT M HEpPABEHCTBA C MOJYJEM. YPaBHEHHMs M HEPAaBEHCTBA CO 3HAKOM paJHKaa.
YpaBHEHMsI U HEPABEHCTBA € ABYMsI IepeMeHHbIMU. CHUCTEMBI ypaBHEHUH. 3a7auu ¢ MapaMeTpaMu

Oo6o6maruee nosropenue (16 )

«MarteMaTHKa: reoMeTpus»

Huaunap, konyc u map (16 1)

[MwinHap, KOHyC W Iap. DJIEeMEeHThl JaHHbIX Tei. Ilmomanp MOBEepXHOCTH LMIMHIpA ,
KOHyca U cdepbl. bokoBas MOBepXHOCTh UJIMHIPA U KOHYCA.

O0bémbI Tea (17 1)

O0BEMBI Tem, cBoiicTBA 00beMa. OOBEM IPSAMOI TPU3MBI, TUPAMU/IbI, HWIMHAPA, KOHYCa U
mapa. Beluncnenne o00bEMOB Tesl ¢ HOMOLIbI0 HMHTerpaga. OOBEMBI IIAPOBOrO CETMEHTa,
IIApOBOTO CJI0S U IIapOBOI0 CEKTOpa

BekTopnl B mpocTtpancTBe (6 1)

Bextop. PaBubie BekTopsl. Kommnanapueie BekTopbl. Cllo)KeHHE, YMHOKEHUE BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha 4ncio. Pa3noxkeHnne BeKTopa 1Mo TpeM HEKOMIUIaHAPHBIM BEKTOPaM

MeTtoa koopauHaT B npocrpancrse. JIBuxenus (15 4)

[IpsiMoyronbHas cucremMa KOOpPAMHAT B IMpocTpaHcTBE. KOoopauMHAThl TOYKM M BEKTOPA.
[Ipocreiimue 3agaun B KOOpAMHATaXx. Yroa Mexay Bekropamu. CKalasipHOE IpOU3BEAECHUE
BEKTOpOB. [IpuMeHeHrne BEeKTOPHO-KOOPIMHATHOTO METOa ITPHU PEIICHUH T€OMETPUUECKUX 3a/1ay.



IlenTpasibHasi CHMMETpHsI, OCEBasi CAMMETpPHS, 3epKajibHass cuMMeTpus. [lapasienbHblii epeHoc.
[IpeobpazoBanue mogo0wms.

IMoBTOpenue kypca reomerpun (14 1)



4. TemaTu4eckoe IJIaHUPOBaHUE

Tema Komnuect | Bunpl 3ansTtuil. Kontponbsabie paboThbl Komnu | OGopynoBanue
BO 4acoB €CTBO
4acoB
1. IloBropenue marepuana | 4
10 kyacca
2. MHOrouIeHbI 10 KonTponbaas padora Nel « MHOTOUYICHEBI 1 [Ipoekrop, WHTEPAKTHUBHAS JIOCKa,
KOMIIBIOTED, MPE3EHTALINU
Jnnaktruaeckuii MmaTepual
3. Crenenu u KOpHH. | 24 Kontponbnast pabora No2 «Cremennm u | 2 [IpoekTop, WHTEPAKTHUBHAS JTIOCKa,
Crenennbie QyHKIMN KOPHMU» KOMIIBIOTEP, MTPE3CHTALINH
Kontponbnas pabora Ne 3 «Cremennbie | 1 JnnakTH4eckuii Matepuan
GYHKITII)
4. Iloka3aTenbHas u| 31 Konrtponbnas pabora Ne4 «IlokazatenpHast | 2 IIpoexrop, MHTEpaKTUBHAs JIOCKa,
aorapudmuyeckas u norapupmMuIecKas byHKINN. KOMIIBIOTEP, MIPE3CHTALIH
byHKIN [Toka3zaTenbHble ypaBHEHUs u Juaaktuyeckuil Mmatepuan
HEPaBEHCTBA» 2
Kontponbnas pabota Ne5
«Jlorapudmmueckue ypaBHEHHS u
HEpPaBEHCTBA»
5. [lepBoobOpaznass wu | 9 Kontponbnas padota Ne6 «IlepBooOpasznas | 1 [IpoexTop, WHTEpaKTUBHAS JIOCKa,
UHTErpai Y UHTErpain» KOMIIBIOTED, IIPE3CHTALIMH
JnnakTuyeckuii Matepuan
6. OnemeHTsl Teopuu | 9 IIpoekrop, MHTEpaKTUBHAs JIOCKa,
BEpOATHOCTEN u KOMIIBIOTEP, ITPE3EHTAINH
MaTeMaTUYECKOU JlnnakTuueckuii Marepuain
CTaTUCTUKH
7. YpaBHeHUs u| 33 KonTponbHas pabota Ne 71 2 IIpoexrop, MHTEpaKTUBHAs JIOCKa,
HEpPABEHCTBA. Cucremsbl «PaBHOCWJIBHOCTH YpaBHEHUU u KOMIIBIOTED, MPE3ECHTAIIUN
YpPaBHEHUM U HEPABEHCTB HEPABEHCTBY JnpakTuyeckuil Marepualn
Kontponbnast pabora Ne§ «YpaBHenus u | 2

HCPABCHCTBA CO 3HaKOM paaukalia.




Cucrembl ypaBHEHUN»

8.006ommaroriee 16 IIpoekrop, MHTEpaKTUBHAs JI0CKa,
MOBTOPEHHE KOMIIBIOTEP, ITPE3EHTAINH
JMnakTHyeckuii MaTepuain
9. llunuuap, KOHYC U 1Iap 16 Kontponbnas pabora Ne 5.1 «umunap, | 1 [TpoekTop, WHTEpPAKTHUBHAS JIOCKa,
KOHYC U IIap» KOMIIBIOTEP, IPE3ECHTALINH
Hunaktuyeckuii  Marepuasn  UepTekHble
WHCTPYMEHTHI
Kontponbnast padota Ne 6.1«O0bEM TEm» 1 [IpoekTop, WHTEpPAKTHUBHASA JIOCKa,
KOMIIBIOTED, [TPE3ECHTALIH
17 Hunaktudyeckuit  Marepuasn  YeprekHble
10. O6béM Ten HHCTPYMCHTBL
11. Bexkrtopsl B [TpoekTop, WHTEPAKTHUBHASA JIOCKa,
IIPOCTPAHCTBE 6 KOMIIbIOTEP, MPE3CHTALIMN
JAunaktuyecknit  Marepuasl  UeprexHbie
WHCTPYMEHTbI
12. Meron koopauHar B | 15 Kontponbnas pabora Ne 7.1 «Meron | 1 [IpoexTop, MHTEPAKTUBHAs JI0CKa,
npocTpaHCcTBe. JIBUxKeHUs KOOPJMHAT B MPOCTPAHCTBE. JIBHIKEHUS KOMIIBIOTEP, MPE3CHTALINU
JAunaktudyecknii  Marepuasn  UepTekHbie
WHCTPYMEHTHI
13. IToBTOpEHME 14
Bcero 204 15




5. KajenaapHo-TeMaTu4yeckoe NJIAHNPOBaHUE

AJITEBPA
Ne Cpokn Hara Tema ypoka, pa3aeJia Kous- | XapakrepucTuka  OCHOBHBIX BH/JIOB  [1eSITEJIbHOCTH
n/n BO y4yauerocst
4aco
B
IMoBTOpenue (44)
1. 1 Hepenst IToBTOpenne matepuana 10 kinacca 1
2. 1 Hepenst IToBTOopenue marepuana 10 kimacca 1
3. 1 Hepenst IToBTOpenne matepuana 10 kinacca 1
4. | Hepens [ToBTOpenue marepuana 10 knacca 1
I'maBal. Muorowiens! (10 4)
5. 2 Henes MHOro4wieHsl OT OJHON NEPEMEHHOMN 1 OLeHUBAMb YUCNIO KOPHEN LLeNI0ro aarebpanyeckoro ypaBHeHUS.
6. 2 Heaens MHOro4WIeHBI OT OJJHON MePEMEHHOMN 1 HaxoauTb KpaTHOCTb MHOTOYJIEHA.
7. 2 Henens MHOrouJIeHb! OT OJHOM IIEPEMEHHOM 1 YMemb [eNUTb MHOFOY/IEH Ha MHOToYaeH (YrolKoM UK Mo cxeMe
8. 2 Heaens MHoro4JieHbI oT HECKOJNBKHX | 1 [opHepa), Hax0AUTb YaCTHOE M OCTaTOK.
TICPEMCHHbIX Wcnonb3oBamb TeopeMy O Ae/1eHUM MHOTOUYJIEHOB C OCTaTKOM WU
9. 3 Hezens Muorowienst oT HEeCKOMbKUX | 1 BblAEeNIEHNS LLeJIOM YacTu anrebpanyeckomn apoodu.
TIEPEMEHHBIX
10. | 3 nenens [V T D—— or P — I_IDUMEHﬂn:lb pas/iyHble NpUemsl pemeHMfl LesbIX anrebpanyeckmx
MTePEMEHHBIX ypaBHeHWI: Nof6op LENblX YPaBHEHW; OTLLEMJEHUE KOPHS;
11. | 3 Hemems VpaBHEHHs BLICUIMX CTeTeHeil 1 PasznoskeHue Ha MHOXUTeNU (BKAOYas MeTof HeonpeneneHHbIX
12. | 3 wemens Y paBHEHHS BBICIIMX CTCIICHEH 1 KO3OUUMEHTOB); MOHWXKEHWE CTEMEeHW; MOACTAHOBKA (3aMeHa
13. | 4 wenensa YpaBHEHUS BBICIINX CTENEHEN 1 nepeMeHHoN).
14. | 4 venens KonTpoibHas paborta Nel | 1 Haxogumb  4McnoBble  MPOMEXYTKW,  COAepyKalime  KOPHM
«MHoOro41eHbD anrebpanyeckux ypaBHeHUn. CovyeTaTb TOYHbIE U MPUBIMIKEHHbIE
MeToAbl A/ peLLEHNs BOMPOCOB O YWUC/IE KOPHEW ypaBHeHUs (Ha
oTpesKe)
I'naBa2.Crenenu u kopHu. CteneHnbie yHkuuu (244)
15. | 4 nepens | | [loHsiTue KOpPHSA nN-OM  CTENECHH W3 | 1 | [To rpadukam bYHKIMI onucsieams UX cBOMCTBA. [IpUBOIUTH




JNEeUCTBUTEIILHOTO YHCIIa

16. | 4 nenens [lonaTe KOpHS N-OM CTENEHU U3
NEeUCTBUTEIILHOTO YHCIIa

17. | 5 menmens QOynkun  y= {’/;, UX CBOMCTBAa WU
rpaduku

18. | 5 memensa QOynkun  y= ?/;, X CBOHCTBA W
rpaduku

19. | 5 Henens QyHkupun  y= i'/;, HX CBOHCTBA M
rpaduku

20. | 5 Henens CBoMcTBa KOPHS N-0il CTENEHU

21. | 6 Henens CaoiicTBa KOpHs N-0¥ CTENEHU

22. | 6 Henens CBolicTBa KOpHS N-0il CTENEHU

23. | 6 Hepens [Tpeo6pa3zoBanue BBIpAKEHUI,
coAepKaIIX paJuKaJIbI

24. | 6 Henens [IpeobOpazoBanue BBIPAYKECHHIA,
coAepKaIINX paJIuKaJIbI

25. | 7 nenenst [IpeoOpazoBanue BBIPAYKECHMUIA,
coAepKaIINX pPaJIuKaJIbI

26. | 7 Hemens [IpeoOpazoBanue BBIPKCHHH,
COJIEpXKAIINX PaJUKaIIbI

27. | 7 venens Kontponbnas padora Ne2 «Crenenu u
KOPHU

28. | 7 nepens Kontponbnast pabdora Ne2 «Crenenu u
KOPHU»

29. | 8 Hemens Ilonsatue CTEIICHH c JIFOOBIM
palMoOHAIBHBIM MOKa3aTeIeM

30. | 8 Hemens Ilonsatue CTEIICHH c JIFOOBIM
palMoOHAIBHBIM MOKa3aTeIeM

31. | 8 Hemens Ilonsatue CTCIICHH c JIFOOBIM

PalrOHAJIbHBIM ITOKA3aTCIIEM

npuMepsl pyHKUIUHN , 00s1aaroye 3aJaHHbIMU CBOMCTBaMH.
Ananusuposams nioBeeHre (YHKIMNA HA PA3TMYHBIX Y9acTKax
oOnacTu ormpenesaeHus, CpPaBHHUBATh CKOPOCTU BO3pACTaHU
(yObIBaHMs) QYHKINH.

Dopmynuposams ONpPENIENCHNS IEPEUNCICHHBIX CBONCTB.
Buvinonnams npeobpazoBaHusi HppalMOHAIBHBIX, CTEIEHHBIX
BBIPAYKCHHI.

Pewams wppanyioHanbHble YpaBHEHHs] U HEPaBEHCTBA M UX
CUCTEMBI.

Cmpoumo tpaduku cTeneHHbIX (yHKIUNA. M3ydars cBolicTBa
CTeNeHHOH (DYHKIIUU MO UX TpaduKaM, BEIABUTATh THIIOTE3BI O
KOJIMYECTBE KOpHEW YypaBHEHUH, COJEPKalIUNX CTEHNEHHYIO
(GYHKIHIO, ¥ IPOBEPATH UX

Buvinonnams  mpeobpazoBanue  rpaduka: COBUT  BIOJb
KOOPJIMHATHBIX OCEH, CKaThe U paCTSHKEHUE, OTpaKeHUE
OTHOCHUTEIILHO OCEH.




32. | 8uenens Crenennble (QyHKUMH, HUX cBoicTBa u | 1
rpaduku
33. | 9 Hepena Crenennble (QyHKIMH, UX cBoicTBa u | 1
rpauku
34. | 9 wenmens Crenennple (QYyHKIIMU, WX CBoWcTBa | | 1
rpaduku
35. | 9 memensa Crenennple (QYHKIIMH, HUX CBoWcTBa | | 1
rpaduku
36. | 9 memens N3BneueHne KOpHEW W3 KOMIUIEKCHBIX | 1
qucel
37. | 10 wenens W3Bnedyenne KOpHEH M3 KOMIUIEKCHBIX | |
YUCe
38. | 10 Henmens Konrponsnas pabora Ne 3 «Crenennsie | 1
(GyHKIUIN»
I'nasa 3. [loka3aTenbHas u Jorapummuyeckas pynkuuu (31 4)
39. | 10 vepens [TokazarenbHas QyHKIMs, ee cBOMCTBA M | 1 ITo rpadukam pyHKIMI onucvieams ux cBoicTBa. [IpuBOIUTH
rpapuk npumMepsl QyHKIMHN , 001a1aro1me 3a1aHHBIMA CBOMCTBAMU.
40. | 10menens IToxasarenbHas pyHKims, ee cBokicTa 1 | 1 Ananusupoeéams nopenenye GyHKLIUM Ha Pa3IMYHBIX y4aCTKAX
rpaguK — 00J1acT OTpesIeNIeHNs], CPaBHUBATh CKOPOCTH BO3pacTaHUS
41. | 11 negens [ToxazatenbHas (GyHKIUS, ee cBoicTBa U | 1 N
rpadux (yObIBaHUs) QYHKITHIA. )
42. | 1lnenens TloKa3aTebHbIC YPABHCHHS 1 Dopmynuposams ONpENENCHNS IEPEUNCICHHBIX CBONCTB.
43. | 11menens TNokasaTeNnbHbIE ypaBHEHUS 1 Buvinonnams nipeoOpa3oBaHUs CTENEHHBIX U TOTapU(PMHUECKUX
44. | 1luenens [Toka3arenbHble YpaBHEHHUS 1 BBIPAKCHHIA.
45. | 12uenens [Toka3aTenbHbIE HEPABEHCTBA 1 Pewams nokazatenbHble U JorapuMUYECKUe YpaBHEHUS U
46. | 12nenens TloKa3aTe/BHbIE HEPABEHCTBA 1 HEPAaBEHCTBA U UX CUCTEMBI.
Cmpoums TpaduKy TOKA3aTENbHOH U JIOTapUPMUIECKON
47. | 12 nenens I 1 N . .
oHsTHE JIoTapudma byHKITHIA. Nzyyathb CBOICTBa MOKa3aTeJIbHOU u
48. | 12nenens IMousiTre jorapugma 1 norapudMuyecKoit GyHKImit
49. | 13uenens Jlorapudmuueckas dyHKIH, ee | 1 1o ux rpadukaM, BBIIBUTATh TUTIOTE3bI O KOJIMYECTBE KOPHEM
CBOICTBA U rpaduK YpaBHEHUH, COACPKAIIUX CTENCHHYI0 (DYHKIIUIO,  TIPOBEPSITH
50. | 13nenens Jlorapudmuueckas dbyHKIHS, ee| 1




CBOIicTBa U rpaduk

51. | 13 Henensa Jlorapugmuueckas byHKIHA, ee | 1
CBOIcTBa U rpaduK

52. | 13 Henensa KonTponsHas pabota Neq | 1
«IlokazaTenpHass | JorapupmMuuecKas
¢yukuuu. IlokazarenbHele ypaBHEHUS U
HEPaBEHCTBA»

53. | 14 nenensa KonTponbHas pabora Neq | 1
«IlokazaTenpHass | JorapupmMuyUecKas
¢ynkuuu. IlokasarenbHple ypaBHEHUS U
HEPaBEHCTBA»

54. | 14 Henens CaoiicTBa jorapugmon 1

55. | 14 nepens CsoticTBa norapuhmMoB |

56. | 14 Henens CsoiicTBa sorapupmoB 1

57. | 15 nepens CaoticTBa orapuhMoB 1

58. | 15 genens 1 1

orapu(pMHUUECKUE YpaBHEHUS

59. | 15 nenens Jlorapudmuyeckre ypaBHEHHS 1

60. | 15 nenens Jlorapudmuyeckue ypaBHEHHS 1

6l. | 16 Henmens Jlorapudmuueckue ypaBHEHUS 1

62. | 16 Henmens Jlorapudmuyeckrue HepaBeHCTBA 1

63. | 16 Hepens JlorapudMuueckre HepaBeHCTBA 1

64. | 16 nenens Jlorapudmuyeckre HepaBeHCTBA 1

65. | 17 nenens JuddepenurpoBanue mnokazaresnbHo u | 1
aorapuMuyeckoil PyHKIMHA

66. | 17 nenens HuddepenurpoBanue mnokazatenpHod u | 1
aorapuMuyeckoil QyHKIMHA

67. | 17 nenens HuddepenurpoBanue mnokazatenpHod u | 1
norapudmuyeckoil GyHKIMA

68. | 17 nenmens Konrponbnas pabota Ne5 |1
«Jlorapupmuueckne  ypaBHEHUS U
HEPAaBEHCTBA»

69. | 18 "Hepens KonTtponbHas pabota NoS5 | 1

nux

Bvinonnams  mpeoOpazoBaHue rpaduka:  COBUT  BJIOJb
KOOPJIMHATHBIX OCEH, CXKAaTHe M pacTsHKEHHE, OTPAKCHHUE
OTHOCHUTEIIBHO OCEH.

Jughgepenyuposames TOKA3ATENBHYI0O W JIOTAPUPMUIECKYIO
GyHKIIH.

Ilpumensimy IPOU3BOAHYIO 3TUX (QYHKUMH AJIS MUCCIEJOBAHUS
U TOCTpOeHHs Trpa@ukoB (QYHKIMA U TpU  pEUIeHUH
TEKCTOBBIX, FEOMETPUYECKUX, (PU3NUECKHX 3a/aY.




«Jlorapudmuueckue
HEPAaBEHCTBA»

ypaBHEHUSI U

I'naBa 4. IlepBooOpa3nas u unTerpaj ( 4.)

70. | 18 Henens [TepBooOpa3Hasi u  HeompeneneHHbIH | 1
UHTerpaj

71. | 18 Hemens [lepBooOpa3Hass u  HeompeneneHHbIN | 1
UHTerpaj

72. | 18 Henmens [lepBooOpa3Hass W  HeompeneneHHbIN | 1
MHTerpaj

73. | 19 "Henens OrnipesiesieHHbIN UHTETrpaj 1

74. | 19 Henens OnpeieIeHHbIA HHTErpall 1

75. | 19 nenens OnpenieneHHbI HHTErpajl 1

76. | 19 Henmensa OnpenieIeHHbIA UHTETpaJl 1

77. | 20 Henenst OnpenieneHHbI HHTErpajl 1

78. | 20 Henens KoHnTponsHas pabota Ne6 | 1

«IlepBooOpa3Hasi 1 UHTErpan»

I'naBa 5. DemMeHTHI TEOPUH BEpPO

SITHOCTEH U MaTeMaTHYeCKOH cTATUCTHKH (9 4)

79. | 20 Henens BeposiTHOCTB U TeoMeTpust 1

80. | 20 Henens BeposTHOCTE U reoMeTpus 1

81. | 21 nenens HesaBucumble noBTOpeHMs UCTIbITaHUM € | 1
JIBYMsI HCXOJIaMH

82. | 21uenens HesaBucumpie mOBTOpEHHS UCTIBITaHHH C | 1
JIBYMs UCXO/IaMU

83. | 21 Henensa HeszaBucuMeble MOBTOPEHMS UCTIBITAHUM € | 1
JIBYMs UCXO/IaMU

84. | 21 Hemens Cratuctuueckue Metoasl oOpaboTku | 1
JTAHHBIX

85. | 22 Henensd Craructuueckue Metoasl oOpaboTku | 1
JTAaHHBIX

86. | 22 Henend ['ayccoBa kpuBasg. 3akoH Oospmux | 1

YHUCCJI

Bviuucnames BEpOATHOCTH TMONYYCHUS K YCHEXOB B HCIBITAHHAX
bepnynu ¢ mapameTpamu p,q, HAXOAUTh MaTEMaTHYECKOE OKHIAaHHUE
U TUCIIEPCHUIO YUCIIA YCIIEXOB.

IIpusoOums TpUMeEphl CIly4alHBIX BEIWYMH (YHMCIO YCIIEXOB B
CepUM HCHBITAHUH, YUCIO TONBITOK INPH YraJblBaHUU, pa3Mepbl
BBINTPHITIA/TIPHOBUTH B 3aBUCHMOCTH OT CIIY9alHBIX 0OCTOSITEITHCTB
U T.IL.)

Haxooumv maTeMaTHdecKoe OXKUJaHUE M AMUCIEPCHUI0 CllydaifHOM
BEJIMYMHBI B CIIydae KOHEYHOT'O YHCIIa UCXOOB.

Yemanasnueamos He3aBUCUMOCTD CJIy‘IElﬁHBIX BCIINYHH.

ﬂefl(Unb MIPEATIONIOKEHNA O HE3AaBUCUMOCTHU cnyqaﬁHbe BCIIMYHUH Ha
OCHOBAaHHUM CTaTUCTHMYCCKMX OaHHBIX. KMeThb MNpeACTAaBJICHUC O




87. | 22 wenmens

["ayccoBa 3akoH  0OJBIINX

YHUCCJI

KpUBasl.

3aKOHE OOJIBIINX YHCE.

Boiyuciame BeposSTHOCTH MOMANaHUS CIYYaifHON TOYKHA (UTYDHI B
HEKOTOPYI0O €€ 4YacTh MHpU PaBHOMEPHOM paclpeiesieHUu
BEPOSATHOCTEU

I'naBa 6. YpaBHeHu

s1 1 HepaBeHcTBa. CHcTeMbl ypaBHeHUH M HepaBeHCTB (334)

88. | 22 menmens

PaBHOCWIBHOCTh ypaBHEHUN 1

89. | 23 menmens

PaBHOCUJIBHOCTD YpaBHEHHIA

90. | 23 Henensa

PaBHOCWIBHOCTD ypaBHEHUN

91. | 23 wenens

PaBHOCHIIBHOCTD YpaBHEHUN

92. | 23 Henens

OO01re METO/TIbI pellieHUs] YpaBHEHUH

93. | 24 wenens

OO0mre MeToIbl PelIeHUs] YpaBHEHUI

94. | 24 uenens

OO01Ke METOJIBI pEIIeHUs] YpaBHEHUH

95. | 24 wenens

PaBHOCHUIIBHOCTH HCPABCHCTB

96. | 24 uenens

PaBHOCUIIBHOCTH HCPAaBCHCTB

97. | 25Henens

PaBHOCHIIEHOCTH HCPABCHCTB

98. | 25 "Henens

YpaBHEHHUsI U HEPABEHCTBA C MOJLYJIEM

99. | 25 Henens

YpaBHEeHHs 1 HEPaBEHCTBA C MOAYJIEM

[UNIEN U U U\ [ U JUNSN, U U U U U

100.| 25 Henens YpaBHEHHsI M HEPABEHCTBA C MOYJIEM

101.| 26 Henens KonTponbHas pabota Ne 7
«PaBHOCHIBHOCTB ypaBHEHUM u
HEPABEHCTB)»

102.| 26 Henensa KoHnTponbHas pabota Ne 711
«PaBHOCHIIBHOCTB ypaBHEHUH 51
HEPABEHCTB)»

103.| 26 Henensa YpaBHEHMsI U HEpaBEHCTBA CO 3HAKOM | 1
paaukaia

104.| 26 Henensa YpaBHEHMsI U HEpaBEHCTBA CO 3HAKOM | 1
paaukaia

105.| 27 nenenst YpaBHEHUsSI U HEpPaBEHCTBAa CO 3HAKOM | 1

Hccnedosanue oOUMX METONOB pEIICHUS YpaBHEHUH W
HepaBeHCTB. [lomck pemieHuss ypaBHEHHH B MpoOJieMHOM
CUTYallUH.

Ymemsv npuMeHsTH paznuyHbIe METOABI PEIIEHUS ypaBHEHUI
IIPU BBINIOJIHEHUH 33JaHUN, HAXOAUTh ONTHUMAaJbHBIM METOA
pelIeHusl ypaBHEHUM.

Omauyams CUCTEMBI M COBOKYITHOCTHM HEPaBEHCTB. YMETh
JTI0OKa3bIBaTh HEPABEHCTBA.
Hccneoosanue ypaBHEHHMH W HEPaBEHCTB C TapaMeTpPaMH.
YMeTh HAXOAUTH MapaMmeTp.

Otpickanue nH(GOpPMaLIMU Ha 33/IaHHYI0 TEMY B yUeOHHKE.

[Touck, oOHapy>keHUE M YCTpaHEHHE OMHMOOK MpU PEIICHUU
YpPaBHEHUU U HEPABEHCTB.




paaukana

106.| 27 nenensa YpaBHEHHMsI M HEpaBeHCTBA C ABYMs | 1
ePEMEHHBIMU
107.| 27 nenens YpaBHeHMsI M HepaBeHCTBA C ABYMs | 1
epPEeMEHHBIMU
108.| 27 nepens Jloka3arenbCcTBO HEPABEHCTB 1
109.| 28 Henens JlokazarenbCcTBO HEPABEHCTB 1
110.| 28uenens JlokaszaTenbCTBO HEPABEHCTB 1
111.| 28 Henenst Cucrembl ypaBHEHUH 1
112.| 28 Henenst Cucremsl ypaBHEHUN 1
113.] 29 nepens Cucrembl ypaBHEHUHI 1
114 29 nepens CucteMbl ypaBHEHHI 1
115.| 29 Henens KonrtponsHast pabota Ne8 «VpaBuenus u | 1
HEPAaBEHCTBA CO 3HAKOM paJivKalia
116.| 29 nenens KonrponsHast pabota Ne8 «VpaBuenus u | 1
HEPAaBEHCTBA CO 3HAKOM paJiMKalia
117.| 30 Henmensa 3amaun ¢ mapameTpaMu 1
118.]| 30 Hepens 3ajauu ¢ napameTpamu 1
119.| 30 Henens 3agaym ¢ mapaMeTpamu 1
120.| 30uenens 3ajauu ¢ napameTpamu 1
HTorosoe nosropenue (16 4)
121.| 31 Hepens [ToBTOpenue. DnemenTtapuble QyHKIMH, | | dbopMupOBaHHE  NpPEJICTaBICHUH O  ILEJIOCTHOCTH U
MX CBOWCTBA U rpaduKy HEIMpPEPHIBHOCTU Kypca anredpsl ¥ Havasia aHanuza 10-11
122.| 31nenens [ToBTOpEHME. Tpuronomerpuueckue | 1 KIIACCA.
(pyHKUMM -OBJIaJICHHE YMEHHEM OOOOIIEHHS U CUCTeMAaTU3aI[UH 3HAHHM,
123.| 31 Hepensd [ToBTOpEHNE. Tpuronomerpuueckue | 1
ypaBHEHIs yyaluxcs MO OCHOBHBIM TeMaM Kypca anreOpsl M Hauaia
124.| 31 nepens IToBTOpEHHE. Tpuronomerpuueckue | 1 anamisa 10-11 xraccea.
ypaBHEHUS . - pa3BHUTHE JIOTHYECKOro, (hOpMHUpPOBAHME MPEACTABICHUN O
125.| 32 Hemens [ToBTOpCHME. [Mpumenenue | 1 IIEJIOCTHOCTH W HEMPEPBIBHOCTH Kypca ainreOpsl W Hadaja
IIPOU3BOAHOU JUIS UCCIIEI0BAHMS anaimm3za 10-11 kmacca.
(yHkumi - OBJIaJICHUE YMEHUEM O0OOIICHHUS U CUCTEMAaTHU3aI[Mi 3HAHWUH,
126.| 32 Hepens [ToBTOpEHMUE. [Tpumenenue | 1




IIPOU3BOIHOMN TUISE UCCJIEIOBAHUS yyalxcs MO OCHOBHBIM TeMaM Kypca anreOpsl M Hauana
Gynkumi anammsa 10-11 kmacca.

127.| 32 Henens [loBTOpeHne. 3amaun Ha OTBICKAHUE
HaOONBIINX W HAUMEHBIINX 3HAYCHUU
BEITNYNH

128.| 32 Henensa [loBropenne. CreneHM U KOpHH.
CrenerHas GyHKIUS

129.| 33 Henensa [ToBTOpEHMUE. IToxazarenbHble u
norapudmuyeckue ypaBHEHUS u
HEPAaBEHCTBA

130.| 33 genens [ToBTOpEHME. Iloka3arenbHble )51
JorapupMHIECKUE ypaBHEHHS u
HEPaBEHCTBA

131.| 33 Henensa [loBTOopenue. Pemenune npocTenmmx
BEPOATHOCTHBIX 3a/1a4

132.| 33 nepens [loBTopenue. Pemienue ypaBHEHHH U
HEpaBEHCTB

133.| 34 Hepensd [loBropenne. Pemenue ypaBHEHHH U
HEPaBEHCTB

134 34 nepens IToBTOpeHne. MHOTOWIECHBI. Y paBHEHUS
BBICILIUX CTEIICHEN.

135.| 34 nepens [ToBTOpeHnune. MHorousieHbl. YpaBHEHUS
BBICILIUX CTEICHEN.

136.| 34 "Hepens IToBTOpeHue. MToroBoiii ypox




I'EOMETPUA

Ne i/m | cpokm aara Ha3sBanmue pazneia, TeMbl Kou-
BO
qaco XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITEJIbHOCTH Y4AIIMXCH
B
Huaunap, konyc u map (16 4)
1 1 Henens ITonsTe nunMHApPa 1 OOBSACHATB,YTO TAKOE LWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKas
2 1 Henens H_]'[()]_]_[a;[[, MTOBEPXHOCTH LUJIMHAPA 1 IIOBECPXHOCTh., HX 06p33y}0].L[I/Ie, 0Cb. 3HATb OIPCACICHUEC HWJIMHOpA,
KOHYCa. DJIIEMEHTHI IUITHHIPA U KOHYyCa.
ITroma b MOBEPXHOCTH IIAIHHIPA
3 2 Hepens man P o alk 1 Kak momyuyuTh HUAMHAP MyTEeM BpalleHUs MPSIMOYTOJbHUKA U KOHYC
4 2 Henens Tloustue Konyca 1 IyTeM BpAIlEeHHUs IPSMOYTOJIbHOTO TPEYTOIbHHUKA.
5 3 Henmens Ilmomane NOBEpXHOCTH KOHYCa 1
6 3 Henens HHOH.[aZ[B IMOBEPXHOCTU KOHYCa 1 YMeThb I/I306pa)KaTI) TWIWMHAP U KOHYC, CTPOUTH CCUCHUA NAHHBIX TECJI.
Y cedeHHbIl KOHYC . .
7 4 HEAC C Y 1 VYMeTh BBIUHCIATH IJIomanb OOKOBOI IMOBECPXHOCTU HU IIOJITHOU
8 4 nepens (bepa u mrap 1 MOBEPXHOCTH LIMIIMHPA ¥ KOHYCa.
9 5 Henenst B3aumuoe  pacnonoxenune — chepsl  u| |
wiockocTH. KacatenbHash —IUIOCKOCTh K dopmyTUpoBaTh OmnpenesieHne cepbl U Iapa, UX [eHTpa, paanyca H
cthepe IraMerpa.
10 S Hexenst \[Tromans cdepsr 1
11 6 Henes BanMHoe pacTiooKer e chepsl i mpaMoi | 1 HccnenoBats  B3aUMHOE pacrionosenue chepbl W  IJIOCKOCTH,
(bopMyIHpOBaTh OMpPEICeTICHNE KacaTeIbHOM TIOCKOCTH K cdepe.
12 6 Henes Coepa, BOucaHHas B IMIHHIPUYECKYIO | |
HOBEPXHOCTH Pemarh mpocThle 3aaud, B KOTOPBIX (DMIYPHPYIOT KOMOMHALMM
13 7 Henens Cdepa,  BrmcamHas B KOHHYECKYIO | | MHOTOTPAHHUKOB H TeJl BPAIICHHUSL.
TIOBEPXHOCTb
14 7 Henenst CeueHus TMIIMHIPUYECKOM OBEpXHOCTH. ||
CeueHnst KOHUYECKOM MOBEPXHOCTH
15 8 Hepens Kontponbnas padora Ne 5.1 «lununap, |1
KOHYC U ILIap»




16 8 Henenst [unuaap, Kounyc u map. Pemenue 3anau 1
Oo0bembl Teu (17 u.)
17 9 nenens IoustHe 06BEMA 1
18 9 Henenst OG6beM MPSIMOYTOJIBHOTO Mapautenenuneaa | |
19 10 Hexens OGbeM MPAMOii PH3MBI 1 OOBSCHATH, Kak H3MEPAIOTCS 00BEMBI TeNl, TMPOBOJS AHAJIOTHIO C
M3MEepEHHeM TUTOMIaIeil MHOTOYTOJIBbHUKOB; (POPMYIUPOBATH OCHOBHBIC

20 10nenens OObem unmrpa ! CBOWCTBAa 00BEMOB W BBIBOJUTH C WX TOMOIIBID (hopMyrny oObema
21 11 nenens Obnem mumiHpa HPSIMOYTOJILHOTO TIapaJlieIIeUIe/a.
22 11 genens Beruncienne  00beEMOB ¢ IIOMOIIGIO | ]

MHTerpaia dopMyIHPOBATH U JJOKA3BIBATH TEOPEMbI 00 00beMe MPIMOU MPHU3MBI U
23 12uenensa Bruucnerue  00bEMOB C moMomIbo | 1 00beMe LIUITHHIPA.

WHTErpaia
24 12 menmens O6BeM HAKIOHHON PH3MBI 1 BBIBOANTE MHTETPATbHYIO (OPMYIY IS BBHIYHACICHHUS 061361:4013 TEN U
25 13 Henens OGBeM mHpaMuIE! 1 JIOKa3bIBaTh C €¢ TMOMOIIBI0 TEOPEMbl 00 00beMe HAKIOHHOW MPH3MBI,
26 13 Henens OGbem Komyca 1 NHUPaMUJIBI U KOHYCA.
27 14 Henens OO0bem mapa 1 dopmyUpoBaTh W JOKa3biBaTh TeOpeMy 00 oObeme mapa U ¢ ee
28 14 nenensa O0beM miapa 1 MTOMOIIIBIO BBIBOJUTEL (POPMYJIY ILIOIIAIM ChHEphI.
29 15 "enens OOBeMBbI IIAPOBOTO CErMEHTA, MIAPOBOTO | |

CJIOS H IIAPOBOTO CEKTOPA PemiaTs 3a1auu, CBA3aHHBIEC C BBIYUCICHHEM 00BEMOB Tell.
30 15 nenens [Tnomans cdepsr 1
31 16 Hemens ITnomans cheps 1
32 16 nenens KonTponbnas padora Ne6.1 «O6bemsr Ten» | 1
33 17 Henmens O6bemsl Tei. Pemenue 3agau 1
BexTopsl B npocTpancTBe (64)
34 17 Henens [Monsitre BekTOpa. PaBHBIC BEKTOPHI 1
35 18 Henens CrnoxeHue u BeluMTaHHE BeKTOpoB. Cymma | |

HECKOJILKIX BEKTOPOB dopMynHPOBATH OMpEeIeHHEe BEKTOPA, €r0 JUTHHBI, KOJUTHHEAPHBIX U
36 18 Hemens VMHOKEHNE BEKTOpa Ha 9HCIT0 1 PaBHBIX BEKTOPOB, TPUBOAWTH MPUMEPHI (DU3HUECKUX BEKTOPHBIX
37 19 Henens KomnnanapHsie BEKTOPBI. ITpaBuiio | 1




napasuiesenumnea. BEJINYHH.
38 19 nenens Paznoxenue BEKTOpa o TpeM | 1
HEKOMILTAHAPHBIM BEKTOPAM OOBSICHATH, KaK BBOJSATCS NICHCTBHS CIIOKEHHS BEKTOPOB, BBIMHTAHHS
39 20 Henens BekTopbl B pocTpaHcTBe. Permenne satad | | BEKTOPOB M YMHOXKEHHs BEKTOpa Ha YHCJIO, KAKHMHU CBOIMCTBAMH OHU
o0majgaloT, YTO  Takoe  MpaBWIO  TPEYroilbHHWKA,  MPABHIIO
napajuieNiorpaMmMa, TpPaBHIO MHOTOYTOJIEHHKA CIIOKEHHS BEKTOPOB.
Pemars 3agaun, cBI3aHHBIE C AEHCTBUSIMU HaJ BEKTOPaMU.
OOBSICHATh, KaKWe BEKTOPHI HAa3bIBAIOTCS KOMIUIAHAPHBIMH. YMETh
NPUMEHSTh MPABHJIO IMapajuiesiorpaMMa JUIsl Pa3IoKeHUsI BEKTopa IO
TpeM HEKOMILIaHAPHBIM BEKTOPAM.
MeTtoa koopauHaT B mpocTpaHcTie. [ABukenus (15 4.)
40 20 uenmens [IpsmoyromeHass cucremMa KOOpIMHAT B | OOBSICHATB, KaK BBOJMUTCS NPSIMOYTOJIbHASI CHCTEMa KOOPANHAT B
POCTPAHCTBE MPOCTPAHCTBE, KaK OMPEACISIOTCS KOOPMHATH TOUYKU U KaK OHU
41 21 uenens Koopaunater  Bektopa. CBsizp  Mexay | 1 Ha3bIBAIOTCS, KaK ONPEIEISIIOTCS KOOPAUHATBI BEKTOPA.
KOOpAMHATAMH BEKTOPOB W KOOpAWHATAMHU dopMyIMpOBaTh U AOKA3bIBATh YTBEPXKICHUS O KOOPAMHATAX CyMMBI U
TOYEK Pa3HOCTH JABYX BEKTOPOB, O KOOPAWHATAX IPOM3BEICHHUS BEKTOpA HA
42 21 "Henenst IMpocreiimine 3a1a4u B KOOpAMHATAX 1 YHCIIO, O CBS3U MEX/Y KOOPIMHATAMH BEKTOpA M KOOPAUHATAMH €ro
43 22 menens YpasHenne cepsl 1 Hayasla ¥ KOHLA. YMETh pelIaTh MPOCTeHIINe 3a/1a4H B KOOpANHATAX.
44 22 Hemels Vron MeK/Iy BEKTOPaMIL 1 BeIBoaHTE ypaBHEHHE Cepbl TaHHOTO paauyca ¢ IEHTPOM B JIaHHOH
45 23 uenens CkansipHOe NPOU3BENECHUE BEKTOPOB 1 TOHKE.
OOBACHATH, KaK ONPEAEIACTCS YroJl MEXIy BEKTOPaMHU,
46 23 Hepens Ciansiphoe POU3BE/ICHHE BEKTOPOB ! (bopMyIHMpOBATH ONpEIETICHUE CKAISIPHOTO MPONU3BE/ICHHS BEKTOPOB.
47 24 menens Brraucnenne  yrnos  mexay mpamod |l VMeTh BBIYUCISATH YIOJI MEK/LY MPAMOM U IIOCKOCTHIO
ITIOCKOCTBIO , UCTIOJIb3Ysl BBIPAKEHHE CKAJAPHOTO MPOU3BEICHHS BEKTOPOB.
48 24 nenens Brranciienue  yrinos  Mexiy mpamon  u || [TprMeHSTh BEKTOPHO-KOOPIMHATHBIM METOJI IPU PEIICHUH
ILTOCKOCTREO reOMETPUYECKUX 3a1au.
49 25 nenens YpaBHEHHE IIOCKOCTH 1 OOBSCHATH, YTO TAKOE O0TOOPaKEHNE MPOCTPAHCTBA HA CE0s U B KAKOM
50 25 Henens [enrpanbHas CHUMMETpHSL. Ocesast | 1 ClIydae OHO Ha3bIBaeTCsl ABMKEHHEM MpocTpaHcTBa. OOBACHSTD, UTO
CHMMETpUS TaKoe LEHTpabHas CHMMETPHS, 0CeBasi CHMMETPHSI, 3epKaJIbHas
51 26 "Henens 3epkanbHas cummerpus. llapannensHsiif | | CUMMETPHUS, NApaJUIEIbHBIN IEPEHOC.
HEePEeHOC [TpuMeHATH ABMKEHUSI IPH PELICHUH T€OMETPUIECKUX 3a1ay
52 26 Heaens IIpeobpaszoBanue nogoous 1
53 27 "enens KontponbHass  pabora  Ne7.1  «Metox

KOOpPAWHAT B MPOCTpAHCTBE. JIBUIKEHHUS.




54 27 uenens Metox  KOOpAMHAT B TPOCTPAHCTBE. | |
JBmxenus. Pelienue 3agau
IloBTOpenue (14u4)
55 28 Henens [ToBTOpeHnE. AKCHOMBI CTEPEOMETPHH. 1
56 28 nenens [ToBTOpeHue. [MapamienbHOCTB u|l
MEePIEHAUKYISIPHOCTh IPSAMBIX u
IJIOCKOCTEH B MPOCTPAHCTBE
57 29 nenenst IMToBTOpenwue. [IByrpaHHbIE YIIIbI 1
58 29 Henmens IToBTopenwue. JIByrpaHHbIC YTITbI 1
59 30 "Henenst [MoTropenwue. [Tnomaam moBepxHocTeit Tenm | |
60 30 "Henensd [TorTOpenue. [Tnomaau mopepxHocTe Ten | 1
61 31 nenens Hostopene. Texa spautenns 1 [IpuMeHSTh TEOpeTHYeCKHe 3HAHHWS Ha MPAKTUKE, 000OIUTh U
62 31 menens IMosropenue. Tena BpameHus 1 . . .
CHUCTEMATU3UPOBATH MPOUICHHBIN y4eOHBIN MaTepHual
63 32 Henmens ITosTopenue. OGbeMBI TN 1
64 32 nenens IosTopenne. OGbEMBI TET 1
65 33 Henensg IMosTopenune.  Merox  koopauHat B 1
POCTPAHCTBE
66 33 "Henenst IToBTopenne. = Meron  koopamHat  B| 1
POCTPAHCTBE
67 34 nenens IMosTopenune.  Merox  koopauHat B 1
POCTPAHCTBE
68 34 "enenst IMToBTopenue. VToroBeIii ypok 1




6. Y4eOHO-MeTOAMYECKOE " MaTepUAJIbHO-TEXHUYECKOe odecnieyeHue
o0pa3oBaTeIbHOIO NMpouecca

Yueono-memoouueckuit komnnexkm

1. Teometpus: 10-11 k. / JI. C. AtanacsH, B. @. byry3os, C. b. KagomueB u ap. — M.:
[Ipocsewmenue, 2015.

2. 3ué b. I'. Teomerpusi: munakt. matepuansl: 11 xn. / b. I'. 3uB, B. M. Meiinep. — M.:
[Ipocsewmenue, 2011.

3. Usyuenne reomerpum B 10-11kmaccax: MeToA. peKOMEHIAMM: KH. JUIST y9WUTeNs /
C.M.CaaxksH, B. @. byty3o0s u n1p. — M.: IIpocsemenue, 2010.

4.CamocrosiTenbHble U KOHTpOJbHBIE paboThl mo reomerpuu 10-11 xin./M.A. Nuyenckas —
M.,IIpocBemenue, 2017.

5. A.I1. KuceneB. DnemenTtapHas reometpus.- M.:IIpocsemenne, 1980.

6. MaremaTnka: anreOpa ¥ Hadajga MaTEeMAaTHMYECKOTO aHaim3a, reoMeTpus. Anredpa u
Hayaja MmareMmaTtudeckoro aHamms3a. 11 kmacc. YdeOHMK myis  00mIeo0pa3oBaTEIbHBIX
opranusanuii (6a30Bblif U yrinyoneHHbIH ypoBHH). B 2 vacTsx; mox pea. A.I'. MopakoBuua. -
M.: Muemo3susa, 2019.

7. MaremaTtuka: anreOpa ¥ Hadajga MaTEeMaTHMYECKOTO aHaim3a, reoMeTpus. Anredpa u
Hayajla MareMaTHueckoro asanusa. 11 kmacc [0a30BbIi M yIUIyOJieHHBIH YPOBHH]:
MeToudeckoe nmocodue s yuurens / A.I'. Mopakosuy, I1.B. CemenoB. — M.: MueMo3uHa,
2020.

8. AnreOpa 1 Havajla MaTeMaTU4YEeCKOTro aHaiu3a (6a30BbIi M yriryOaeHHbIH ypoBHH): 11
KJacc: metoaudeckoe mocobue mnst yuumrens/ A.I'. Mopakosuy, I1. B.Cemenos, M.C.
Axup. M.: Muemo3uHa,2020

9. Anrebpa 11 : Konrpoasasie padotsl kK YMK MopakoBud. YriayOneHHbI ypoBeHb /
B.N.I'mu36ypr. — M.: Muemo3uHa,2019

Hughopmayuonnwvie cpeocmea
Konnekuus MenuapecypcoB, 3J€KTPOHHBIE 0a3bl TaHHBIX.

NHTtepHeT-pecypcesl

http://www.edu.ru - ®exgepanabnsblii nopran Poccuiickoe od0pazoBanue

http://www.school.edu.ru - Poccuiicknii 001meoopa3oBaTe/ibHbII MOPTAJT

www.lseptember.ru - Bce npuiioskeHust k rasere «lceHrsaops»

http://school-collection.edu.ru — eaunas kosiekuus UUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB

http://vschool.km.ru BupTyansHas mkona Kupumia u Medoaus

http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm IInanumerpus. 3agaunuk

http://golovolomka.hobby.ru/ T"'o0BOIOMKY A7l YMHBIX JTFOACH


http://golovolomka.hobby.ru/
http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm
http://vschool.km.ru/
http://school-collection.edu.ru/
http://www.1september.ru/
http://www.school.edu.ru/
http://www.edu.ru/

http://www.intelteach.ru/UMPcatalog/f v801/u w801/f x801.esp?path=web%2Findex.htm
O ToM, YTO TaKOE CTEPEOMETPUS M aKCHOMa

http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html 20 3agau
1o crepeoMeTpur. B Havarne mpengaraeMoro Criucka JABaJIllaTH alfTOPUTMOB MPEACTABICH

aﬂq)aBI/IT reoOMETPHUHU U CITHUCOK 3JICMCHTAPHBIX JeUCTBUM CTCPCOMCTPHUU

http://archive. 1 september.ru/nsc/2002/28/2.htm peGychl U KPOCCBOP/IBI 10 T€OMETPUH

http://matematika-na5.narod.ru/ - matematuka Ha 5! CaliT 1y yuutesnei MaTeMaTHKU

http://www.alleng.ru/edu/math1.htm - k ypoky MmaremMaTuku

IKpanno-3e8yKosvie nocoous

BI/II[CO(l)I/IJ'IBMBI 00 HUCTOPUH PpA3BUTHUA MAaTEMATUKN, MATEMATUYCCKUX I/II[CI71 n METOO0B.

Texnuueckue cpeocmea o0yueHus

HaumenoBanue Mapxka T'on WNuBenTapHbIit

Ne npuoOpeTeHust | HoMep 1o
/11 ITKOJIC

1. HoyTtOyk ASUS X553-M 2016 10134400050

2. MynbTUMe IUHHBINA Acer—x113 DLP | 2016

MIPOEKTOP
3. MynbTUMEAUITHBIHA Screen Media 2016 10134400052
9KpaH

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue

1. KoMIuIeKT 4epTéXHBIX HMHCTPYMEHTOB (KJIACCHBIX M pa3faTOYHbIX): JIMHEHKA,

TpaHcnopTup, yroiabHuk (30°, 60°), yroapauk (45°, 45°), LIUPKYIIb.

2. HaGopsr mist monenupoBaHus (I[BETHas Oymara, KapTOH, KallbKa, KJICH, HOXHHUIIBI,

TJIACTHIIMH).
7. JIncT KOPpPEeKTHPOBKHU Padoyeii MporpaMmbl
KJ1acc Tema ypoxka, Ne m\it [Tpuunnb 3a cuer 4yero
KOPPEKTUPOBKH, npoBeieHa
PEKBH3HTHI JOKYMEHTA KOPPEKTUPOBKA

(Ne mpukasza, gara)



http://www.alleng.ru/edu/math1.htm
http://matematika-na5.narod.ru/
http://archive.1september.ru/nsc/2002/28/2.htm
http://www.intelteach.ru/UMPcatalog/f_v801/u_w801/f_x801.esp?path=web%2Findex.htm

Ipuioxenue

®opmbl yueTa pado4eil nporpaMMbl BOCIIUTAHUS B pado4eid mporpamMmme 1o
MaTeMaTHKe

PaGouas nporpamma Boctiutanus MbOY COIII Ne 102 peanusyercs B TOM 9HCIIe
1 4epe3 UCIOIb30BaHUE BOCIUTATEIHLHOTO MOTEHIIMANIA YPOKOB MaTeMaTHUKH.
Tematnueckoe manupoBanue no maremartuke s 10- 11ro knacca coctaBiieHo ¢
y4deToM pabouelt mporpaMmbl BociuTaHus. OCHOBHBIMH BOCIHUTATEILHBIMU
(GyHKUMAMHU MaTEMaTUKH KaK MPEMETHON 00JIACTH SIBJISIFOTCSI BOCTIUTAHUE Y
y4aIuxcsl JIOTHYECKON KYJbTYPhl MBIIIJIEHUSI, CTPOTOCTH M CTPOMHOCTHU B
YMO3aKJTIOUEHHUSX; COJIEpKaHNe MaTeMaTHYECKHUX 3a7a4 1a€T BO3MOXKHOCTh
3HAYMTENIFHO PACIIUPUTH KPYTO30p YUaIIUXCS, MTOTHATh UX OOIIUI KyIbTYpHBIN
YPOBEHb.

Bocnumamenwvnuoiiit nomenyuan npeomema «Mamemamuka» peannusyercs
qepes:

« ToOyXJeHHe 00yyaroluxcsi COOII0aTh Ha YPOKEe OOLIETPUHSITHIE HOPMBI
MIOBEJICHUS, PaBUJjIa OOIIEHHUS CO CTAPITUMHU (TIearOTHYeCKUMHU
pabOTHUKAMU) M CBEPCTHUKAMHU (00YUYAIOIIIMMUCS ), IPUHIIUIIBI YICOHOM
JTUCIUIUTMHBI U CaMOOpraHu3aluu. MeToibl 1 mpueMbl: 00Cy X ACHHUE
IPaBWII OOIIEHUSI CO CTAPIIUMHU (YUUTETISIMU) U
CBEPCTHUKAMM(IIIKOJIbHUKAMM ), TPUHIUIIBI yU€OHON JUCIMILIUHBI U
caMOOpraHu3aluy;

+ TpUBJICUYECHHE BHUMAHUS 00YUYAIOUINXCS K IEHHOCTHOMY aCIEeKTy
M3y4aeMbIX Ha ypOKax MpeIMETOB, SBICHUHN, COOBITUH Uepe3: oOpalieHne
BHUMAaHUS Ha HDABCTBEHHBIE ACMIEKThI HAYYHBIX OTKPBITHII, KOTOpPHIE
M3y4aloTCs B JAHHBI MOMEHT Ha YPOKE; Ha MPEICTaBUTENCH YUCHBIX,
CBSI3aHHBIX C M3y4YaeMbIMH B JaHHBIA MOMEHT TEMaMH, Ha TOT BKJIA],
KOTOPBIM OHU BHECIIM B Pa3BUTHE HAILIEW CTPaHbl U MUPA, HA JOCTOUHBIE
NOIpaKaHusl IPUMEPHI UX KU3HU, HA MOTUBBI UX TIOCTYNKOB. METO/IBI U
NpHUEMbL: OpraHu3aiys padboThl ¢ MOJIy4aeMOM Ha yPOKE COLUAIBHO -
3HaUYMMOM MH(pOpMaIell, THUIIMMPOBAHUE €€ 00CYXKICHUS, BEICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS, BBIPAOOTKH CBOETO OTHOILLICHUS;

+ HCIOJIb30BAHME BOCIUTATEIbHBIX BO3MOKHOCTEN CO/Iep KaHUs yueOHOTrOo
npeaMeta s GOpMUPOBAHUS y 00YUAIOIIUXCS POCCUMCKUX TPaJIUIIMOHHBIX
JTyXOBHO-HPAaBCTBEHHBIX U COLIMOKYJIBTYPHBIX IIEHHOCTEH. MeToibl 1
MPUEMBI: IEMOHCTpAIUs ACTSAM IIPUMePa OTBETCTBEHHOTO, IPasKJaHCKOTO
MOBEJICHMUS, IPOSBIICHUS YETOBEKOIIO0US ¥ T0OPOCEPICUHOCTH, YePE3
10100p COOTBETCTBYIOIIUX TEKCTOB /ISl YTCHUS, 3a71a4 I PEIICHUs,
MpOoOJIEMHBIX CUTYallUM [ 0OCYKJIEHHS B KJIacce);

+ BKJIIOYEHHE B yPOK UTPOBBIX MPOIETYP, KOTOPHIE TOMOTAIOT MOIEPKATh
MOTHBAIINIO0 00YYArOIIUXCS K TIOMYyYEHUIO 3HAHUH, HAJTA)KHUBAHHIO



MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHHUH B KJIacce, IOMOTaloT
YCTaHOBJICHHIO JTOOPOXKEIATeIbHON aTMOC(EPHI BO BPEMS YPOKa;
MPUMEHEHUE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOThI, CTUMYITHUPYIOIINX
MO3HABATEIbHYI0 MOTUBAIIUIO O0YYaIOIINXCS.

MIPUMEHEHUE TPYIIOBOM pabOThI UK PabOTHI B Mapax, KOTOPbIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMaHIHOM paOOThl M B3aUMO/ICHCTBUIO
C APYTrUMHU 00YyUYarOITUMUCS.

BBIOOD Y MCIIOJIB30BaHNE HA YPOKaX METO0B, METOIMK, TEXHOJIOTHH,
OKa3bIBAIOIINX BOCIIUTATEIHFHOE BO3ICHCTBHE HA JUYHOCTh B COOTBETCTBUH
C BOCITMTATEIILHBIM HJICAJIOM, IIEJIBI0 U 3aJa4aMHi BOCITUTAHHUS,
VHULIUMPOBAHUE U TTOJJICPIKKA UCCIICNOBATEIBLCKON ICATEIIbHOCTH
IITKOJILHUKOB B (pOpME BKITIOUCHHS B YPOK PAa3IUIHBIX HCCIICIOBATEIIbCKUX
3QJTaHUH ¥ 3aJ1a4, 9TO JJaeT BO3MOKHOCTH 00YyJaIOImMMUMCs IIPHOOpeCTH
HAaBBIKH CAMOCTOSTEILHOTO PEIICHHS TCOPETHUCCKOM ITPOOIEeMEI,
TeHepUpPOBaHUS U 0POPMIIEHHUST COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO
OTHOILICHUS K UY>KUM UJESAM, MyOJIUYHOTO BBICTYTUICHHUS,
apryMEHTHPOBAHUS U OTCTAUBAHMS CBOECH TOUKHU 3peHUsl. MeTo bl 1
MIPUEMBI: peanu3als MHIUBUIYaTbHbBIX U TPYNIOBBIX UCCIIEI0BATEIbCKUX
MPOEKTOB.

YCTAHOBJICHUE YBAKUTEIIBHBIX, JOBEPUTEIBHBIX, HEPOPMATbHBIX
OTHOIIEHUM MEXy YUUTEIEM U YUCHUKaMHU, CO3JaHUE HA yPOKax
AMOIIMOHATIBLHO-KOM(OPTHOM CpeIbl;

opraHuzaius me(cTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAITUXCS HA
MX HEYCIEBAKOIIMUMH OJJHOKJIACCHUKAMM, JAFOIIETO MKOJIbHUKAM COIUAIBHO
3HAYUMBIWA OMBIT COTPYAHUYECTBA U B3AUMHOW OMOIIH. MeToabl 1
MIPUEMBI: HACTABHUYECTBO.
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