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1. lloscHUTEILHAA 3AIIUCKA

Pabouas nmporpamma mo matemaruke s 11 kiracca (6a30BbIil YpOBEHB) COCTaBIEHA HA OCHOBE:

- ®I'oC COO;

- aBTOpcKOW mporpaMMmbl Maremartuka 5-6 .AnreOpa: 7-9 kiaccel. Anredpa M Hadajga MaTeMaTHYECKOTO
anammsa 10-11 xknaccesl/ A.I'. Mopakosuy, I1.B.Cemenos u ap., M.C. Sxup u ap. — M.: Muemo3uHa,2016

- aBTOpCKOM mporpammbl «COOpHUK padounx nporpamm. ['eomerpust 10-11 kimaccer: mocodue uist yautenei
o0meoOpa3oB. opranuzanuii / [cocT. T. A. Bypmuctposa]. — M.: IIpocsemenue, 2020.»;

- @enpepanphoro mnepeuds ydeOHukoB (IIpukaz Ne 632 ot 22.11.2019 MunucrtepcTBa MpOCBEIICHHS
Poccuiickoii @enepanyn);

- [lonoxxenust o paboueit mporpamme MbOY «COII Nel102y;

- Yuebnoro mrana MBOY «COIII Ne102y» na 2023-2024 yueOHbIi o,

- l'onosoro kanenaapuoro rpadguka MbOY «COIL Nel102y na 2023-2024 yueOHbIH TOA.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHe.
IIpenmeT «MaTeMaTHKA» BXOAUT B MpeIMeTHYI0 00j1acTh «MaTemMaTuka u uHpopMaTukKay.

B 11 knacce (6a30Bblif ypoBeHb) Iporpamma paccuuraHa Ha 4,5 yaca B Hedendio, Bcero 153
yaca (34 Heen).

Cpok peanu3ariy 1aHHOW pabodeid MporpaMMbl — OJMH y4eOHBbIi oI,

YMK aBTopoB A.I'. MopakoBu4 u ap.

- Anrebpa: 10-11 KJacc: ydeOHMK Jjs o00meoOpa3oBaTeNnbHBIX oOpraHu3anuii ba3zoBeiii u
yrayOneHHsIi ypoBHH) B 2 4./ A.I'. Mopakosud u ap.— M.: Maemo3una, 2020.

-IIpumepHbie paboure mporpammbl «Asredpa: 7-9 kimaccel. Anredpa ¥ Havajga MaTeMaTHYeCKOTO
anaymm3a 10-11 xmaces» / A.I'. Mopakosuy, [1.B.CemenoB u np., M.C. Skup u np. —, M.: Maemo3una, 2019;

- AnreOpa W Havaja MaTeMaTHYeCKOro aHaiu3a (0a3oBbI ypoBeHb): 10 Kiacc: mMeToamyeckoe
nocooue st yaurens/ A.I'. Mopnakosuy, I1. B.Cemenos, M.C. fAxup. — M.: Muaemo3una,2020.

- Anrebpa ¥ Havala MaTeMaTHYECKOro aHaim3a (0a30BbI ypoBeHb): 10 kmacc: KoHTponbHBIE
pabotsl /B.1N.I'mu30ypr. — M.: Muemo3una, 2016.

YMK astopos JI.C. AtanacsiHa u ap.

1. T'eomerpusi: 10-11 k. / JI. C. Artanacsna, B. ®@. byry3os, C. b. Kagomiies u np. — M.: [Ipocsernienne,
2015.

2. 3u¢ b. I'. T'eomerpust: aunakt. marepuaisl: 10 k. / B. I'. 3uB, B. M. Meiinep. — M.: IlpocBenienue,
2011.

3. N3yuenne reometpun B 10-11kmaccax: Mmeron. pekomernanuu: k. s yautens / C.M.Caaksn, B. @.
Bbyty30B u ap. — M.: IIpocsemenue, 2010.

4.CamMocCTOSITENIbHBIE W KOHTPOJIBHBIE paboTel 1o reomerpun  10-11 wr/M.A. HWueHckas —
M. IIpocBemenne,2017.



HN3meHeHuss B aBTOPCKHUE NMPOrpaMMbl He BHOCHJIHMCH. B TeueHue roga BO3MOXKHBI KOPPEKTUBBI
paboueii MporpaMMsbl, CBsI3aHHbIE C 00BEKTUBHBIMU IPUYUHAMHU.

Ienn u 3aga4m y4eOHOro npeamera

Hcrounuk: ITpumepHas ocHOBHasi 0Opa3oBaTenbHasi NpOrpaMma cpeaHero odmero odpazoBanus (0J00peHa penieHueM (enepanbHOro yuyeOHO-METOJUYECKOTO
o0beHEHUs 1o obmeMy oOpa3oBaHuIO, mpHka3 oT 28.06.2016 Ne2/16-3), II. CoaepxartenbHbli pa3jen NPUMEPHO OCHOBHOH 00pa3oBaTENIbHON IPOrpaMMEI
COO, I1.2. [IpumMepHbIe TPOrpaMMbl OTJEIbHBIX YYEOHBIX PEIMETOB, MaTEMATHKa: ajredpa 1 Hayana MaTeMaTHUYECKOTO aHaIn3a, TeOMETpPHUSI.

B cootBerctBumM ¢ mnpuHsaToN KoHuenmwei pazButus MaTeMmatudeckoro oOpaszoBaHus B Poccuiickoit
deneparnyn, MaTeMaTHIECKOe 00pa30BaHUE PEIIAET, B YACTHOCTH, CIICAYIONINE KIFOUEBbIC 3aauu:

- "IpeOCTaBIATh KAKIOMY OOydYaroLIeMycCsl BO3MOKHOCTb JIOCTHXKEHHSI YPOBHS MaTeMaTUYECKUX 3HAHHM,
HEO0OXO0IUMOTO TSI TATBHEUIIIEH YCIENTHOM )KU3HH B 001ecTBe";

- "oOecrmeunBaTh HEOOXOJMMOE CTpPAaHE YHWCIIO BBITYCKHUKOB, MaTeMaTHYeCKas IOATOTOBKA KOTOPBIX
J0CTaTOYHA [UIsl NPOAODKEHHS oOOpa3oBaHMsl B Ppa3IMYHBIX HANpPaBIECHUSAX U JUIS  [PaKTHYECKOU
JeATeNbHOCTH, BKJIIOYas NMPErnojaBaHUEe MaTEeMaTHKU, MaTeMaTH4YecKHe HCCleloBaHMs, paboTy B cdepe
MH(POPMALIMOHHBIX TEXHOJIOTUH U 1p.";

- "B OCHOBHOM o0O0meM U cpenHeMm oOmieM o0pa3oBaHMM HEOOXOIUMO TPEIyCMOTPETh MOJATOTOBKY
06yqa}0mp1xcs[ B COOTBCTCTBHMU C HUX 3alpoCaMu K YPOBHIO IIOATIOTOBKHU B C(bepe MaTEMaTU4YCCKOI'O
obpa3oBaHus".

COOTBETCTBEHHO, BBIACISIFOTCS TpPU HAMpaBieHUs TPeOOBAaHMN K pe3yjbTaTaM MaTeMaTHYeCKOTro
oOpa3oBaHws:

1) MMPAKTUKO-OPUCHTUPOBAHHOC MATEMATUYCCKOC 06p330BaHI/IC (MaTeMaTI/IKa JJIA )KI/I3HI/I);
2) MaTeéMaTuKa AJ1sd UCII0JIb30BaHUS B HpO(l)eCCI/H/I;

3) TBOpuecKoe HampaBJeHHE, Ha KOTOPOE HAIeJNeHbI T€ 00ydaromuecs, KOTOpble IUIAHUPYIOT 3aHUMAThCS
TBOPYECKOH M HCCIIEAOBATENbCKONW pabOTO B 0ONACTH MaTeMAaTUKH, (U3UKH, SKOHOMHUKH H APYTUX
o0acTsX.

OTHU HaNpaBJICHUs PEaTU3yIOTCS B ABYX OJ0KaxX TpeOOBaHUHU K pe3yJibTaTaM MaTeMaTH4YeCKOro 00pa3oBaHMs
Ha 0a30BOM U yriayOJaEHHOM YPOBHSIX.

Ha 6a3oBoM ypoBHe:

- Beimycknauk Hayuutes B 10 - 11-m kaccax: j1si HCIIOIB30BaHUS B TIOBCEIHEBHOM JKU3HU M 00CCTICUCHMSI
BO3MOXXHOCTH YCHEIIHOTO MPOIOJIKEHHsI 00pa30BaHUs MO CIIEHUATBHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM
HCIOJIb30BAHUEM MATEMAaTHKHU.

- BBINyCKHUK TMOJYyYUT BO3MOXKHOCTh HayuuThcss B 10 - 11-M kmaccax: mjis pa3BUTHSL MBILUICHUS,
WCIIOJIb30BAaHUS B TIOBCEAHEBHOM KWU3HU M OOECNEYeHUS BO3MOXKHOCTH YCHEIIHOTO MPOAOIIKEHUS
00pa30BaHMsI MO CIENUATBLHOCTSAM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIOIB30BAHUEM MaTEMATHUKH.

Ilenn ocBoeHHs mporpaMMbl 0a30BOrO YpPOBHA - oOOecrleuyeHHEe BO3MOXKHOCTU HCHOJIb30BaHUS
MaTeMaTUYeCKUX 3HAHUW U YMEHUN B MOBCEJIHEBHOM >KM3HU U BO3MOKHOCTH YCHEIIHOTO MPOIOJIKEHUS
o0pa3oBaHMsI 1O CIIEIHUATHHOCTSM, HE CBSI3aHHBIM C TPUKIIAIHBIM HCIIOJIE30BAHUEM MaTeMaTUKd. BHyTpH
ATOTO YPOBHS BBIIEISIIOTCS JIBE Pa3iIMuHbIC MPOTPAMMBI: KOMIICHCUPYIOIas 6a30Basi 1 OCHOBHas 0a30Basl.

Komnencupytomiast 6a3oBasi mporpamma COAEpUT paclIMpPeHHbIN OJIOK MOBTOPEHUS U MpeAHa3HaueHa s
T€X, KTO MO Pa3IMYHbIM MPUYHUHAM 1OCJI€ OKOHYAHUS OCHOBHOM IIKOJIBI HE UMEET JOCTATOYHOU MOJArOTOBKH
JUTS YCTICIITHOTO OCBOCHUS Pa3JieioB alreOphl M Havajl MaTeMaTHYeCKOTO aHalln3a, TeOMETPHH, CTATUCTHKU
U TEOPHUH BEPOSITHOCTEH MO Mporpamme cpefHeit (1moaHoi) o0ieo0pa3oBaTeIbHON IITKOIBI.


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

[IporpamMmMa mo maremaTHKe Ha 06a30BOM ypOBHE MpeAHa3HaueHa Il 0OydaroIIuXcsl CpeHel IIKOJbI, He
WCIIBITHIBABIIINX CEPhE3HBIX 3aTPYIHCHUN HA MPEABIIYIIETO YPOBHS 00yUEHUSI.

OOyyaromuecs, OCYIIECTBIAOIINE o0OydeHHne Ha 0a30BOM ypOBHE, JOJDKHBI OCBOUTH — 0OIIHE
MaTeMaTHYECKUE YMEHHs, HEOOXOIMMBbIe U >KU3HM B COBPEMEHHOM OOIIECTBE, BMECT€ C TE€M OHHU
MOJYYarT BO3MOXKHOCTh HM3YYHThH TNPEAMET TIyO)ke, ¢ TeM 4TOObI B JAbHEHIIEM NpU HEOOXOIMMOCTH
M3ydaTh MaTEMATUKY JUTSI TPO(ECCHOHATFHOTO IPUMEHEHUSI.

IIpumepHBIe IpOrpaMMBbl COAEPKAT CPABHUTEIBHO HOBBIM Il POCCUMCKON IIKOJIBI pasaen "BeposTHOCTh n
cratucTuka". K 3ToMy paszeny OTHOCATCS TakkKe CBEIECHUS U3 JIOTMKH, KOMOMHATOPUKU U TEOpHUHU Ipados,
3HAYUTEJILHO BAPHUPYIOIIUECS B 3aBUCUMOCTH OT THIIA POTPAMMBI.

Bo Bcex MMPUMCPHBIX IIpOrpaMmax 0oJIbIIIOE BHUMAaHHE YACIICTCS NPAKTUKO-OPUCHTUPOBAHHBIM 3a/lavdaM.
O,Z[Ha N3 OCHOBHBIX ueﬂeﬁ, KOTOPYHO paBpa6OT‘-II/IKI/I CTaBWJIN TICPCA CO60ﬁ, - CO3daThb IMPUMCPHBIC
ImporpamMmsl, ra€ €CTb MECTO IIPUMCHCHHUIO MAaTEMATUUYCCKUX 3HAHWUM B KU3HM.

[Ipu wu3yuyeHunm ™maremMaTvku OOJIBIIOE BHHUMAaHHUE YAENSAETCS Pa3BUTHUI0O KOMMYHUKATUBHBIX YMEHUU
(popmynupoBaTh, apryMEeHTUPOBATh U KPUTHKOBATh), (HOPMHUPOBAHHIO OCHOB JIOTHUECKOTO MBIIUICHUS B
YacTH TPOBEPKH HCTUHHOCTU M JIO)KHOCTU YTBEPXKICHUM, IMOCTPOCHUS MNPUMEPOB U KOHTPIPHUMEPOB,
LETIOYEK YTBEP)KIACHUH, (OPMYITHUPOBKH OTPHUIIAHUH, a TaKK€ HEOOXOAMMBIX M JIOCTATOYHBIX yCJIOBHHA. B
3aBHCHUMOCTH OT YPOBHS MPOTpPaMMbI OOJbIlIe UM MEHbIIE BHUMAHUA YAENAETCS YMEHHIO padoTarh 1o
QIrOPUTMY, METOJaM TIOMCKa aJrOpUTMa M ONPENCNICHUI0 TPAHHI] MPUMEHUMOCTH aJTOPUTMOB.
TpeboBanwusi, chopmynupoBanHbie B pazaene "['eomerpus”, B OOJBINCH CTENEHU OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX TMPEACTABICHUN U TpapUUeCKHX METOAOB, uYeM K (opMaTbHOMY OIMUCAHUIO
CTEpEOMETPUIECKHX (DaKTOB.

I'eomeTpryeckoe 0Opa3oBaHUE UTPAET BAXKHYIO POJb U B MPAKTHUUECKOH, U B TYXOBHOM JKHM3HU OOILECTBA.
[IpakTrueckasi CTOpOHA CBA3aHA C CO3/IaHUEM UM MPUMEHEHHEM MHCTPYMEHTapHsi, HeOOXOUMOTrO YEJIOBEKY
B €ro MNPOAYKTUBHOHN AESITEIBbHOCTH, JYXOBHAs CTOPOHA — C HMHTEJUIEKTYaJbHbIM Pa3BUTHUEM YEIIOBEKA,
(dbopMHpOBaHHEM XapaKTepa U 00IIei KyIbTYpHI.

be3 KOHKpETHBIX T€OMETPUYECKUX 3HAHNN 3aTPyAHEHBI BOCIIPUATHE U HHTEPIIPETALIUSA OKPYIKAIOIIET0 MUpa,
Manod¢p(deKTUBHA TOBCEAHEBHAsI MpaKTHUYeCKas JeATeNbHOCTh. KaXJaoMy uenoBeKy B CBOEH IKU3HU
MIPUXOJUTCS BBINOJIHATE PACUYETHI, BIAACTh INPAKTUYECKUMHU INPUEMAMHU T'€OMETPUYECKUX HM3MEPEHUN H
MOCTPOCHUH, YHMTaTh HWH(POPMAIUIO, TPEACTABICHHYIO B BHAE YEPTEKEH, COCTABIATH HECIOKHBIC
aJITOPUTMBI U JIp.

,HJ'I?I KN3HU B COBpPEMCHHOM O6I].[€CTBG BaXXHBIM ABJIACTCSA q)OpMI/IpOBaHI/Ie MATEMATHYECKOT'O CTUIIA
MbinuieHHs. OOBEKThl MaTEeMaTHYeCKHX YMO3AKIIOUEHHH M IMpaBHia MX KOHCTPYHUPOBAHMS BCKPBIBAIOT
MEXaHU3M JIOTHYECKUX TMOCTPOCHHH, BBHIPAOATHIBAIOT YMEHHUs (HOPMYIHPOBAaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CY)KJICHUS, TEM CaMbIM Pa3BHBAIOT JIOTUYECKOE MbIILIeHHEe. ['eoMeTprn NpUHAISKUT BeyIas
poib B (pOPMUPOBAHUHU AITOPUTMHUYECKOTO MBIIUICHUS, Pa3BUTHH YMEHHH NEHCTBOBATH MO 3alaHHOMY
anroputMmy. B Xxojme pemieHus 3amad — OCHOBHOM Y4UeOHOM JEeATENhbHOCTH Ha YpOKaX T€OMETpUU —
pa3BUBAIOTCS TBOPUECKAS U MIPHUKIIAIHAS CTOPOHBI MBIIIICHUSI.

OOyuenune reoMeTpun Ja€T BO3MOXKHOCTb Pa3BUBATh y YUAILUXCS TOYHYIO, SKOHOMHYIO U MH()OPMATHBHYIO
peub, yMeHue oTOMpaTh HauboJiee MOIXOMAIINE SI3BIKOBBIE (B YACTHOCTH, CUMBOJIUYECKUE, TpapruecKue)
CpeAcTBa.

I'eomeTpuyeckoe oOpa3oBaHME BHOCHUT CBOM BKJIAL B (OPMUPOBAHHE OOIMIEH KyIbTyphl 4YeJIOBEKA.
Heo0XomuMbIM KOMITOHEHTOM OOIIEH KyJIBTYpBI SIBIISETCS OOIIee 3HAKOMCTBO C METOJaMHU ITO3HAHHUS
NEHCTBUTEIHLHOCTH, TPEJCTABICHUE O METOJaX MAaTeMaTHKH, UX OTIWYHSIX OT METOJOB €CTeCTBEHHBIX U
T'YMaHHUTapHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHHS TEOMETPUH TSI PEIICHHST TPUKIIAIHBIX 3a/1a4.



W3yueHne reoMeTpuu CIOCOOCTBYET SCTETHYECKOMY BOCIHTAHMIO YEJIOBEKAa, MOHMMAHHUIO KpacoTbl U
U3SIIECTBA MaTEMaTHUYECKUX pAaCcCYXJECHUN, BOCHPUATHUIO TE€OMETPUYECKUX (OpPM, YCBOEHHUIO HJIEU
CUMMETPHH.

Hcropust pa3BUTHA Te€OMETPUU [JAET BO3MOXKHOCTH IIONOJHMTH 3allaC  MCTOPUKO-HAYYHBIX 3HAHUU
HIKOJIBHUKOB, COPMHUPOBATH Y HUX MPEACTABICHUS O TE€OMETPUH KaK YacTH OOLIeUesIOBEUECKON KyIbTYpHI.
3HaKOMCTBO C OCHOBHBIMH MCTOPHYECKHMMH BEXaMH BO3HMUKHOBEHHUS M PA3BUTHS 3TOW HAyKH, CyIb0aMu
BEJIMKUX OTKPBITHI, MMEHaMH JIOJel, TBOPUBIIMX HAyKy, JAODKHO BOWTHM B MHTEJUIEKTyalIbHBIM Oarax
Ka)KI0ro KyJIbTYPHOI'O YEJIOBEKA.

O0mas xapakTepucTHKa y4eOHOro npouecca
®opMbI OpraHu3anuu y4eOHOro npouecca

OcHoBHO# (opMOI oOpraHu3zanuu y4eOHOro IMporecca SBISETCS YPOK, KPOME TOTrO MCIOJIBb3YOTCS
cienyromue (opMmbl paboThl Ha Yypoke: Oecema, pabota B mapax W TpyINNax, HHIUBUIyadbHAas U
(dbpoHTaNBHAS padoTa.

B yueOHoM  mpoiuecce — UCHOJB3YIOTCS  DIEMEHTBl  TEXHOJOTHUH:  WH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHOM, 3I0pOBhecOeperaroiieit, mpodiemMHoro o0ydenus, 1udPpepeHnpoBaHHOTO 00yUeHUsI.

Benymmvu  Metonamu  0OydeHHS  IpEAMETY  SIBJISIFOTCS:  CJIIOBECHBIM,  OOBSCHHUTEIbHO-
WJUTFOCTPATUBHBIN, PENPOLyKTUBHBIN, YACTUYHO-ITOMCKOBBI.

OcHOBHbIMU (pOpMAMM M BHAAMM KOHTPOJIS 3HAaHUW, YMEHUI U HABBIKOB SIBJIAIOTCS: TEKyLIUN — B
¢dbopMe ycTHOro, (PPOHTAIBHOIO ONPOCA, KOHTPOJIBHBIX M CaMOCTOSITENIbHBIX PadOT, MPOBEPOUYHBIX padoT,
MaTeMaTUYECKUX JUKTAHTOB, TECTOBbII KOHTPOIIb.

OcHOBHBbIE BUbI Y4e0OHOI 1eATeJIbHOCTH

- UYrenue hopmyI, NpaBUil, TECOPEM, 3aIUCAHHBIX HA MATEMAaTHUYECKOM SI3bIKE B 3HAKOBO-CHMBOJIbHOM
Bune. IlepeBon cioBecHbIX (OPMYIHPOBOK MaTeMaTHYECKHX YTBEPKACHUH HAa MaTeMaTU4eCKUil
SI3bIK ¥ CUMBOJIMYECKAs 3aIHCh 3TUX YTBEPKICHUN.

- OmnuMcaHue peabHBIX CHUTYallMid C TOMOIIBI MaTeMaTHYECKHX MOJenei: (DYHKIH, ypaBHEHHH,
HEPaBEHCTB, CUCTEM YPABHEHUIN HEPABEHCTB.

- IlnanupoBanue xoJa pewieHUs 3aJad C MCHOJb30BaHUEM TPEX HTANOB MATEMaTUYECKOIO
MozenupoBaHus. [IporHosupoBaHue pesynbTara pELIEHUs, OLCHKAa pEaJbHOCTH II0JIy4EHHOTO
OTBETAa.

- V3HaBaHUe, IOCTPOCHHUE U OMUCAHKE rPpapUUeCKUX MOJIENeH AIEeMEHTAPHBIX (PYHKIIHUIA, N3y4aeMbIX B
10-m knacce. Ilpumenenue rpaduyeckoro MeToJda pEIIeHUs YpaBHEHWI, HEPABEHCTB, CHUCTEM
YPaBHEHHH.

- CocraBrneHue anropuTMa IMOCTpOCHHS Trpaduka, pEHICHHUS YpaBHEHHUs, HEPAaBEHCTBA, CHUCTEM
yYpaBHEHHIA WX HEPABEHCTB, BHIMOJIHEHHS alredpanyeckux nmpeoOpa3oBaHuil.

- Bommonnenue anreOpandeckux mpeoOpa3oBaHM BBIPAXKEHUH, COAEPXKAIIMX CTENEHH, KOpPHHU,
JorapupmMbl ¥ TPUTOHOMETPUIECKHUE BBIPAKEHUSI, TIOIIArOBBIH KOHTPOJb MPAaBUIBHOCTH U TIOJTHOTHI
BBITOJIHEHHSI JITOPUTMOB TIPE0OPa30BaAHHIA.

- Tlouck, oOHapyXeHHE M yCTpaHEHHE OIMHMOOK apru(METHYECKOTrO, areOpandeckoro 1 JIOTHIECKOTO
Xapakrepa.

- CpaBHeHHMe pa3HbIX CHOCOOOB BBIYMCIEHHUH, mpeoOpa3oBaHUil, pewmeHui 3agad, BHIOOP
ONITUMAJIBHOTO CTIOCO0a.

- OcyuiecTBiieHHE  HCCIIEOBATENbCKOM  NEATENIbHOCTH:  HAOMIOJEHHe, AaHajdu3, BbISBJICHHE
3aKOHOMEPHOCTH, BbIIBH)KEHUE TUIIOTE3BI, JOKA3aTEIbCTBO, 000011eHNE pe3ybTaTa.

- Pa3paboTka y4eOHBIX MPOEKTOB, CBSI3aHHBIX C U3YyYEeHHEM y4eOHOTO MaTepuaa.

- BriBox ¢popMyi, 10Ka3aTe€IBCTBO CBOMCTB, OPMYJIUPOBAHUE YTBEPIKICHUH.

- Co6op, ananu3, 06001IeHHEe U TIPEICTABICHNE CTATUCTUYECKUX JaHHBIX.

- Ilouck undopmanuu B yueGHON U cripaBOYHOM nuTeparype u B HTepHere.



Paboyasi mnporpaMma opHeHTHpPOBaHa Ha mnomomb pedenky ¢ OB3 B peamuzauun ero
WMHAUBUAYAIbHBIX 00pa30BaTEIbHBIX BO3MOXKHOCTEM U MOTPEOHOCTEH W co3JaHHe YCIOBHM Asist
YCIEUIHOTO pa3BUTHS C YYE€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH TICUXWYECKOTO U (U3UUECKOTrO
310pOBhs. BBHIy TicMxosjorudeckux ocoOeHHocTei nererd ¢ OB3, ¢ menpro ycwiieHHs NpPaKTHYeCKOM
HANPaBIEHHOCTH OOYYEHUS TMPOBOTUTCS KOPPEKIHMOHHAs paboTa, KOTopas BKIIOYAET OPTraHHU3AIHIO
JOTIOJTHUTENBHBIX 3aHATUH IO MPEIMETy, a Takke 0e30apbepHOl, pa3BHBAIOIIEH MPEIMETHON Cpeapl —
cozmaHue arMoc(epsl AMOLUMOHANBHOTO KoMmdopra, (OpMUpOBaHHE B3aMMOOTHOIIEHHH B JIyXe
COTPYIHHYECTBA U TPHUHATUS OCOOEHHOCTEW KaXA0ro — (OPMUPOBAHME TO3UTUBHOM, COIMAIBHO
HATNPaBIIEHHOW y4eOHOW MOTHBAllMd — MPUMEHEHHE aJeKBATHBIX BO3MOXHOCTSM U MOTPEOHOCTSIM
00ydJaromerocss COBpeMEHHBIX TEXHOJIOTHI, METOJIOB, MPUEMOB, (OpM OpraHu3aluu y4eOHOW paboThI:
MaKCHMaJbHOE WCIONH30BAHUE HATJSAHOCTH, OIMOPHBIX CXEM, KOHCIIEKTOB, PHCYHKOB, TaOJIHII.
Baxneiiiyto poip B OBJIaJ€HUM MaTeMAaTUYECKUMHU  MOHSTHUAMU WIPAIOT JIOTUYECKUE JEWCTBUSA:
CpaBHEHHE U YCTaHOBIIEHUE TIPUIMHHO — CJICICTBEHHBIX CBS3€H, paboTa ¢ Tabauiamu.

IIpu opranm3zanmuu y4eOHbIX 3aHATHH ¢ ydamumucs ¢ OB3:
1. OcymecTBisieTcs HHAUBUAYAIbHBINA NOAXO0 K KaXKI0MY y4aleMyCs.

2. TlpenoTBpalaercsi HACTYIUIEHHE YTOMIICHHs, HCIIOJIB3YIOTCS Ui 3TOTO Pa3sHOOOpa3Hble CpPEICTBA
(uepeoBaHME YMCTBEHHOM M NPaKTUYECKON MAESITEeIbHOCTH, NPENOJHECEHHWE MaTepuaia HeOONbIIUMU
7103aMM, UCII0JIb30BaHNE UHTEPECHOIO U KPACOYHOI'O JUAAKTHUECKOTO MaTepraa)

3. Cobmro1aeTcsi IOBTOPHOCTh OOYUYEHMsSI Ha BCEX 3Tanax ypoka.

4. IIposBraTh 0cOOBIN Negaroruyeckuii Takt. [locTosHHO MOAMEUYaTh U MOOLIPSITH MaJieHIlIe yCTIeXu JAeTeH,
CBOEBPEMEHHO M TAaKTHUYHO MOMOTaTh KaXJI0My peOeHKY, pa3BUBAaTh B HEM Bepy B COOCTBEHHBIC CHJIbI U
BO3MOXXHOCTH.

2. Il.ianupyemble pe3yJibTaThl (JIMYHOCTHBIE, MPeMETHbIE, MeTANpPeAMeTHbIE Pe3yabTAaThl 0CBOCHUS
yueOHOro npeamera)

N3yuenne anreOppl W Hayal MAaTeMAaTHYECKOrO0 aHajiuW3a B CTapmied ImKoyie AaéT BO3MOXKHOCTH
00ydaromuMcst IOCTUTHYTh CIEAYIONUX PE3yIbTATOB.
Jluynocmmnuwie pezyiomamor:
- TpencTaBlieHHe O TNpo(ecCHOHATBLHOW ACSITETbHOCTH  YUCHBIX-MATEMATHKOB, O Pa3BUTHH
MaremMaTuku oT HoBOro BpemMeHu 10 HalluX JHEH;
- yMmeHue scHO (GOPMYIUPOBATh M apTyMEHTHPOBAHO U3JlaraTh CBOM MBICIH; KOPPEKTHOCTh B
OOIICHNY;
- KPUTUYHOCTh MBIIUICHUS, YMEHHE pacllO3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh TUIIOTE3Y OT (haKTa;
- KpEaTMBHOCTh MBIIUIECHUS, HHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTh MPHU PEIICHUH MAaTEeMaTUYECKUX
3aj1au4;
- CIIOCOOHOCTh K OICTETHYECKOMY BOCHPHSTHIO MaTEMaTHYECKUX OOBEKTOB, 3a1a4, PEIICHHMH,
pacCyKIeHUN.

Memanpeomemnule pe3yiomamol:

- JIOCTaTOYHO Pa3BUTHIC MPEICTaBICHUS 00 HIIEAX U METO/IaX MAaTeMaTUKU KaK YHUBEPCAIBHOTO S3bIKa
HayKU U TEXHUKHU, CPEACTBE MOJEIUPOBAHNS SBJICHUIN U IIPOLIECCOB;

- YMEHHME BUAETb NPWIOKEHHS IIOJYYEHHBIX MAaTEeMaTUYECKUX 3aJaHUM B JPYyIUMX AUCLUMIUIMHAX, B
OKpY>Karollen KU3HU;

- YMEHHE UCTOJIb30BaTh Pa3UYHbIC HICTOYHUKHN HH(DOPMAIIMH TSI PEIICHUs yIeOHBIX MpobeMm;

- yMEHHE IPUHHMATH PEIICHUE B YCIOBHUIX HETIOJIHOW U M30BITOUYHON HHpOpMALINH;

- YMCHUC MPUMCHATh MHAYKTHUBHBIC U NCAYKTHBHbBIC CHOCOGLI paccymneHHﬁ;

- YMEHUEC BHIACTH PaA3JIUYHBIC CTPATCrUh JOCTUIKCHHA ueneﬁ, IUTAaHUPOBATh W OCYHIECTBJIATH
ACATCIIbHOCTD, HAITPABJICHHYIO Ha PCUHICHUEC KOHKPCTHLIX 3a1a4.



Ilpeomemmnuvie pesyniomamot:

1) umerp mnpencTtaBieHHEe OO0 OCHOBHBIX H3yYaeMbIX MAaTEMaTHUECKUX IOHATHUSAX, 3aKOHAX H
METOJ1aX, MO3BOJISIOUIMX OIMCHIBaTh M HCCIIENOBAaTh PEAJbHBIE MPOLECCHl U SIBJICHUSA: YHUCIIO,
BEJIMYMHA, aireOpanyeckoe BbIpAXKEHHUE, ypaBHEHHE, (QYHKIHMSA, CiydailHas BeIWYMHA U
BEPOSITHOCTh, MPOU3BOJIHAS M HMHTETpall, 3aKOH OOJBIIUX YHCEJ, MPHHLIUI MaTeMaTHYeCKOU
MHAYKIHMH, METOAbl MAaTeMaTHYECKHX pacCyKICHWM, IOHATUS TIEeOMETPUM Ha IUIOCKOCTH,
OCHOBHBIE TIOHATHUSI CTEPEOMETPUH, MHOTOTPAaHHHUKH, T€Jda U MOBEPXHOCTH BpAIIECHHUS, 00BEMBI
TEJ U IUIOUIaIM IOBEPXHOCTH TeJl, KOOPAUHATHI U BEKTOPBI.

2) BIaJeTh KIIOYEBHIMU MAaTEMATUYECKUMU YMEHUSIMU:

BBITIOJIHATH TOYHBIEC U MPUOIMKEHHBIE BBIYUCIICHUS C IEHCTBUTEILHBIMU YHCIIAMU;
BBINIOJHATH (IpocTeiiiue) npeodpa3oBaHus BhIPAXKEHNUHN, BKIIOYAIOIIUX CTENEHHU, JIOTapU(PMbl, paAUKaJIbl U
TPUTOHOMETPUYECKHE (DYHKIIHH;
pemaTth (IpocTeiIlne) ypaBHEHHsI, CACTEMbl yPaBHEHUH, HEPABEHCTBA M CUCTEMbI HEPABEHCTB;
pelaTh TEKCTOBbBIE 3a]au; UCCIE0BaTh PYHKIMU, CTPOUTH UX TpaduKu (B IPOCTEUIIUX CIy4asax);
OLIEHMBATh BEPOSATHOCTH HACTYIUICHHUs COOBITUN B MPOCTEHIINX PAKTUYECKUX CUTYaLUAX;
MPUMEHSATh MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO  CHUMBOJIHKY;
JI0Ka3aTh MaTeMaTUYECKHE YTBEPIKICHMUS;
3) mpuMeHATb MNPUOOPETEHHBIE 3HAHMA W YMEHMs Ul peIIeHUs 3ajad IPaKTUYECKOro
XapakTepa, 3aJ1a4 U3 CMEKHBIX JTUCLUIUINH;
4) COOTHOCUTH IIOCKHE IeOMETpUUYecKue (QUIypbl U TpeXMepHble OOBEKTHI C UX OMMCAHUIMH,

YepTerkaMH, HM300pKEHUSMU; - pa3iuyaTh U AHAIM3HPOBATh B3aMMHOE PACIIOIOXKCHHE
buryp; - u3o0paxkaTb reoMeTpuueckue (QUrypbl U Tella, BHIIOIHATH YEPTEXK IO YCIOBUIO
3aJayd; - pemiatb TIEeOMETPUYECKHE 3a7aud, ONHpasCh Ha HW3YYEHHBbIE CBOWCTBA

IUIAHUMETPUUYECKUX U CTEPEOMETPUYECKUX (UTyp U OTHOUICHHH MEXIY HUMH, MPUMEHSSA
anreOpandeckuii ¥ TPUTOHOMETPUYECKUH —ammapar; - TMPOBOAMTH JIOKa3aTeJIbHbBIE
pacCyKIeHHs IIPU PEIICHUM 3alay, JOKa3blBaTb OCHOBHBIE TEOPEMBI KypcCa; - BBIUUCIATH
JMHEWHBIE 3JIEMEHTHI U YTJIBI B MPOCTPAHCTBEHHBIX KOHPUTYpaHsiX, 00beMbl U ILIOLIAIN
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN M MX MNPOCTEHIIMX KOMOWHAIMHA; - NPUMEHATH
KOOPJMHATHO-BEKTOPHBIM METOJ /I BBIYMCIICHMs] OTHOIICHWI, PAacCTOSIHUM W YIJIOB; -
CTPOUTH CEYEHUSI MHOTOI'PAaHHUKOB U M300pa)kaTh CEUEHHs TEJ BPALLICHHS.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHS Kypca siBjsieTcss popmupoBanue Y'Y /1.

PeryassituBnbie YY/I:

* CAaMOCTOSTENILHO 0OHAPYKUBATh U (POPMYITUPOBATh yUeOHYIO TPOOIEeMy, OnIpenensTh 1ens Y /;

* BBIJBUTaTh BEPCUM PEIICHUS MPOOJIEMbI, OCO3HaBaTh (MU WHTEPIPETHPOBATH B Cllydyae HEOOXOIMMOCTH)
KOHEYHbIN pe3yJbTaT, BBIOMpPATh CPEJICTBA JOCTMIKEHMS LIENUM U3 MPEAJIOKEHHBIX, a TaKKe MCKaThb HX
CaMOCTOSITEIIBHO;

* COCTaBJIAThH (MHAMBUYaJIbHO WU B TPYIIIE) IJIaH pelieHusl poOIeMbl(BbIIIOIHEHUS [TPOEKTA);

* paboTas MO IUIaHYy, CBEPSATh CBOM JAEHCTBHS C LEIbI0 U IPU HEOOXOAMMOCTH HCHPABIATH OIIMOKH
CaMOCTOSITENTFHO(B TOM YUCIIE U KOPPEKTUPOBATH IUIAH);

* B IMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BBIOPAHHBIC KPUTEPUH OLICHKH.
ITo3naBarebHble YY :

* IPOBOJIUTH HAOIIOJICHNE U SKCIIEPUMEHT I10]] PyKOBOJICTBOM YUUTEJIS;

* OCYILECTBIJIAATh pPACIIMPEHHBIH IOMCK WHGPOpPMALMU C UCIOJIb30BAaHUEM pECYpcOB OHOIMOTEKa U
WHurepHera;

* CO3/1aBaTh U IPEe0OPa30BbIBATh MOJIEIIM U CXEMBbI /7S peILIeHHs 3a/1a4;

* OCYILIECTBIATH BbIOOp Hanbosee 3pPEKTUBHBIX CIIOCOOOB peIIeHHs 3a7ay B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBHI;

* aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;



* 1aBaTh OINPENEICHMSI IOHATHAM.
Kommynunkatuubie YY/I:
* CaMOCTOSITETIbHO OpPraHW30BbIBaTh Y4eOHOE B3aMMOJACWUCTBHE B Tpymne (ONpeAessaTh OOIIue Ley,
JOTOBAapUBATKCS JIPYT € IPYTOM H T.1.);
* B IUCKYCCHM YMETH BBIJIBUHYTH apTyMEHTbHI U KOHTPapryMEHTHI;
* YYUTBCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM INPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHHS 1 KOPPEKTUPOBATh €T0;
* TIOHMMAas [O3ULHUI0 JPYroro, pasjinyarb B €ro pedyd: MHEHHE (TOYKY 3pEHMs), J10Ka3aTeIbCTBO
(aprymMeHThl), pakThl (TUIIOTE3bl, AKCHOMBI, TEOPHUH);

* YMETh B3MIAHYTh HAa CUTYallMI0O C WHOW IO3ULUU U JIOTOBAapHUBATHCS C JIOABMHM HMHBIX
MTO3ULIAMN.

Ilnanupyemble pe3yJbTaThbl 00y4eHHUsI

Beimmyckuauk Hayuurtest B 10-11 kmaccax (Juisi MCIOJIb30BaHMS B IOBCEIHEBHOW JKM3HU U OOecredeHUs
BO3MOXHOCTH IPOJODKEHHS 00pa3oBaHus):
eiicmeumenvhole uucna u 6blpaxceHus

¢ OmnepupoBarh Ha 0230BOM ypOBHE MOHATHIMHU: LIEJIO€ YUCIIO, PAIIMOHATIHLHOE YUCIIO, IEHCTBUTEIILHOE
YHCII0.

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATUAMH: OOBIKHOBEHHasi JpoOb, [ecATUYHAs JpoOb,
npubIMKEHHOE 3HAYEHUE YUCIIA, YACTh, A0JISL, OTHOLICHUE, IIPOLIEHT.

* BepmonHate apudmernyeckue AEMCTBHS C LEJNbIMHU M palUMOHAIbHBIMM unciaamMu. CpaBHHMBATh
panroHaIbHBIE YMCIIa MeXy co00il. HaxoauTh 3HaYeHNsT YMCIOBBIX BBIPAXKEHUH U alreOpandeckux
BBIPQKEHU MPU 3aJaHHBIX 3HAUCHUSAX TIEPEMEHHBIX.

¢ HaxoauTh HNpOLEHT OT YMCIa W YUCIO MO €ro HPOLEHTY, ONepHUpOBaTh MOHATHUSMHU IOHUKEHHE
MIPOLICHTA, MTOBBIIICHHUE ITPOLIEHTA.

® OnmnepupoBarb Ha 0a30BOM YpOBHE MOHSTHUAMU: KOPEHb #1-OM CTENEHW W3 4HCIa, CTENEeHb C
paloHaIbHBIM MTOKa3aTesieM, JJorapudM yucia.

* M3ob6paxaTh Ha YMCIOBOW MPSIMOM 1EJIbIE U pallMOHAIbHbBIC YHCTIA, 1IE€JIble CTETIEHU YUCe, . KOPHH 71-
Oif CTENEeHH U3 YUCE, JOTapru(MbI UUCEIN B MIPOCTHIX CIyYasX.

¢ OueHMBaTh U CPAaBHUBATH C PAlMOHAIBHBIMU YHMCIIAMH 3HAYEHUS LIEJIBIX CTENEHEN YuCell, KOpHEH n-
Oli CTENEeHH U3 YUCeN Jorapu(MoB Yrcen B MPOCTHIX CIydasx.

* OmnepupoBatb Ha 0a30BOM YypOBHE IMOHSATHEM YHCIOBas OKPY>KHOCTb, AJMHA IYTH YHCIIOBOM
OKpPY>KHOCTH.

* H3ob6paxarh Ha YUCIOBOWH OKPYXKHOCTH OCHOBHBIE TOYKH, COOTHOCUTH MX C CHHYCOM U KOCHHYCOM
COOTBETCTBYIOILIETr0 uucia. Mcrmonb30BaTh JMHUIO TAaHTEHCOB Ui M300paskeHHsl TaHTeHCA YHCIa,
MIPUHAAJIEKAIIETO YUCIOBOM OKPYKHOCTH.

¢ OueHuBaTh 3HAKU CUHYCA, KOCHYCA, TAHI€HCA U KOTAHI'€HCA TOYEK YMCIOBOW OKPYKHOCTH.

¢ HaxoIuTh TPUTOHOMETPUYECKHUE 3HAUEHUS YUCell B TAOJIMYHBIX CIIydasX.

* Haxoautb TPUTOHOMETPUYECKHE 3HAYCHHS (QYHKIMH C YUCIOBBIM M YIJIOBBIM apryMEHTaMH.
CoOTHOCUTH MeX]ly OO0 YMCIOBOM U YIIIOBOW apryMEHTHI.

¢ OnepupoBaTh Ha Oa30BOM ypOBHE MOHSATHSIMH apKCHHYC, apKKOCUHYC, apKTAHT€HC U apKKOTaHT€HC
quciaa. YMETh BRIYUCIAT 3HAUYCHHUS apK(PYHKINH B TAOIMYHBIX CITydasx.

B nosceonesnoti srcuznu u npu uzyyeHuu Opyeux yu4eoHvix npeomMemos:

- BBINONHATH BBIYMCIEHUS NPU PELLIEHUH 33124 IPAKTUYECKOTO XapaKTepa.

- BpINONHATH MpakTHYECKHE pacu€Thl C MCIOJIB30BAHMEM MPU HEOOXOJUMOCTH CIPABOYHBIX
MaTEepUajIoB U BBIYUCIUTEIBHBIX YCTPOUCTB.

- CooTHOCHUTH peanbHbIE BEIMUYMHBI, XapaKTEPUCTUKH OOBEKTOB OKpY)Karolled AEHCTBUTEIBHOCTH C
UX KOHKPETHBIMU YMCIIOBBIMH 3HAYEHUSIMHU.



Vcrnonb30BaTh METOABI OKPYTIICHUS, TPUOIMKEHUS U IPUKUIKU TIPU PEILICHUH MPAKTHYECKUX 3a/1a4
[IOBCEIHEBHOM KU3HHU.

Dyukyuu

OnepupoBarh Ha 0a30BOM ypOBHE HOHSATHSIMU: 3aBUCUMOCTb BEIMYUH, (YHKIHUS, apTyMEHT H
3HavYeHue (PyHKIMH, 00JIACTh ONpeNeNeHUs] U 00JIaCTh 3HAYeHUH (QyHKINH, TpaguK 3aBHCUMOCTH,
rpaduk GyHKLIUH.

3HaTh Ha 0a30BOM YpOBHE CBOWCTBa (PyHKIMIL: BO3pacTaHue M yObIBaHWE (DYHKIMHM HAa YHCIOBOM
NPOMEXYTKe, HauOOJbllice W HaWMEHbIIee 3HAYCHUS (QYHKUMH HA YHUCIOBOM IPOMEXKYTKE,
OTPaHUYEHHOCTh, BBITYKJIOCTh, HENPEPHIBHOCTh (YHKIWH, dYETHAS W HEUYETHAs (QyHKIUH,
nepuoaudeckast GyHKIUs, HyJIH (QyHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUAMM: IMpsiMas M oOpaTHas MPONOPLHOHAIBHOCTD,
JTUHEWHas, KBaJpaTW4HAas, CTEMeHHas, JorapudMuyeckas ©  IOKa3zaTelbHas  (YHKIWH,
TPUTOHOMETpUYECKHE (DYHKIIIH.

Pacnio3naBath rpaduku 3jeMEeHTapHBIX (QYHKIMI: OpsAMONH U oOpaTHON NpPONOPLHOHATIBHOCTH,
JUHEHHOHN, KBAJpaTUYHOM, CTEMEHHOH, JorapuMHUECKOW U  IOKa3aTeIbHOW  (DYHKIIHH,
TPUTOHOMETPHYECKUX (DYHKIIHH.

CooTHOCHUTb IpaduuecKoe U aHATUTUYECKOE 3a1aHUS JIEMEHTapHBIX (QYHKLHUI.

Haxonuts no rpaduky npuOamkéHHO 3Ha4eHUs! (PYHKLUH B 3aJaHHBIX TOYKaX.

OnuceiBaTh 1o rpaduKy cBOMcTBA GYHKUNHN (YUUTATh IpadUK).

Ctpoutb rpaduKu NepeunCIIeHHbIX IEMEHTAPHBIX (YHKIHH.

Ocy1iecTBIATh NapasienbHbli IEpeHOC rpaUKOB GYHKUUN B KOOPIUHATHON IIOCKOCTH.

Inemenmupl mamemamuueckKkozo aHaIU3d

OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSAMH: NMPOU3BOAHAS (YHKUUH B TOYKE, KacaTelbHas K
rpaduky QyHKIMH, TPOU3BOAHAS (YHKIIHH.

Hmetsb npeacTaBieHne 0 FeOMETPHUECKOM U (PU3UUECKOM CMBICIIE TPOU3BOIHOM.

OmnpenensaTh 3HaYEHUE MPOU3BOAHON (PYHKIIMM B TOUKE IO M300pPaKEHHIO KacaTeNbHOW K TpaduKy,
MIPOBE/ICHHON B 3TOM TOUYKE, HAXOAUTh YIIIOBOW KO3(p(PULIMEHT KacaTeNbHON B TOUKE.

HaxonuThk CKOPOCTh U YCKOpEHHUE KaK MPOU3BOAHBIE (PYHKIIUH OT ITyTH U CKOPOCTH COOTBETCTBEHHO.
Haxonuts ypaBHEHUE KacaTeIbHOM.

HccnenoBaTh pyHKINIO HA MOHOTOHHOCTD U 9KCTPEMYMBI C TIOMOIIBIO IPOU3BOTHOM.

Haxonute HaumeHbliee W HauOoJbIIee 3HAUYECHUS (YHKUMH Ha 33aJaHHOM OTpE3Ke C TOMOIIBIO
IIPOU3BOJHOM.

[Tpumensts ¢opmynsl u mpaBwia AuddepeHunpoBaHUs AIEMEHTAPHBIX (YHKIHUNA, HCHOIB3YS
CIIPABOYHBIN MaTepHall.

B nosceonesnoui srcuznu u npu uzyyeHuu opyeux npeomemos:

[Tonw3ysick rpadgukamy, cCpaBHHBAaTh CKOPOCTH BO3pacTaHMs (pOCTa, MOBBILIEHUS, YBEJIWYEHUS U
T. 1.) WIA CKOPOCTH yObIBaHUS (MaJ€HUsl, CHUKEHUS, YMEHBIICHUS U T. I1.) BEJIMYUH B PEAJIbHBIX
nporeccax.

CooTHOCHUTH TpaUKH peasbHBIX MPOLECCOB M 3aBUCUMOCTEH C WX ONUCAHUSMH, BKIIOYAIOIIUMHU
XapaKTepUCTUKH CKOPOCTU U3MEHEHUs (OBICTPBIN POCT, MIIABHOE MOHWKEHHE U T. 11.).

Hcnonb3oBath rpaduku peaabHbIX MPOLECCOB A PELICHUs HECIO0XKHBIX NMPHUKJIAAHBIX 3a/1a4, B TOM
qucIe, onpeenss o rpaguKy CKopocTh X0oza Mmpoliecca.

Ypaeuenuﬂ U Hepaeencmea

Pemarp npocreiimye TpUrOHOMETPUUECKHUE ypaBHEHUA. Pemate TPUrOHOMETPUYECKUE YpPaBHEHUS
METOZOM 3aMEHbl IEPEeMEHHOW M pa3JIOXKEeHWEeM Ha MHOXUTENH. PemaTtb OJHOPOIHbIE
TPUTOHOMETPUUECKHUE YPABHEHUS NIEPBON U BTOPOU CTEIIEHH.

Pemate uppanmoHanbHble ypaBHEHHUS.



e Pemarp mpocreiline mokasareiabHble M JorapudmMuyeckue ypaBHEHUs W HepaBeHCTBa. Pemartb
NoKa3aTelbHble U Jlorapu(Mudyeckre ypaBHEHUsI U HEPaBEHCTBA, CBOJAIINECS K KBAaJPAaTHBIM.
*  BBINOTHATH PaBHOCHIBHBIC TIPEOOPA30BAHUS TP PELICHUN YPAaBHEHUN 1 HEPABEHCTB.
* Pemarh JTMHENHHBIE, KBAIpaTHbIE U IPOOHO-pAIlOHANIbHBIE YPAaBHEHUSI U HEPABEHCTBA.
¢ Pemars HECIIOKHBIE CUCTEMBI YPABHEHUI Y HEPABEHCTB.
B noeceonesnotl scusnu u npu uzyueHuu opyeux npeomemos:
- Hcnons3oBaTh ypaBHEHUS U HEPABEHCTBA IIPU PEIICHUH 3a/1a4 HA JPYTUX NpeaMeTax.
- YMeTbh OLEHUTDb U UHTEPIPETUPOBATH ITOJIYYCHHBIN pe3ysIbTarT.
- Hcnonp3oBarh ypaBHEHHs W HEPaBEHCTBA KaK MaT€MaTHYECKHE MOJEIM JUIS ONMCAHMS PEATbHBIX
CUTYallMi U 3aBUCUMOCTEN.
Tootwcoecmeennvle npeoodpazosanus
* BpmonHAT, 1peoOpa3oBaHUs  LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH W HECIOXKHBIX
BBIPAKEHUM, COAEPIKAIUX PaJUKaIIbL.
* BpINOTHATH HECIOXKHBIE NPeoOpa3oBaHUS JIOTApU(PMUUECKUX BBIPAXKEHUH HA OCHOBE CBOICTB
norapudma.
¢ BbIIOTHATH TOXAECTBEHHBIE MPEOOPa30BaHUsI TPUTOHOMETPHUUECKUX BBIPAKEHUN C UCTIOJIB30BAaHUEM
¢opMys (OCHOBHOTO TPUTOHOMETPUYECKOTO TOXkAECTBA, (POPMYJT CYMMBI M Pa3HOCTH apryMEHTOB,
JBOWHOTO apryMeHTa, 3aMEHbI CyMMBbI IIPOU3BEICHUEM).
B noeceonesnoii srcuznu u npu usyuenuu Opyux npeomemos:
- BbINOAHATE TOXIECTBEHHBIE TPE0OPA30BAHUS IIPU PEIICHUH 3a/1a4 Ha IPYTHUX MpeIMeTax.

Dnemenmopl meopuu MHONHCECHE U MAMEMAMUYECKOU J102UKU
¢ OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: KOHEUYHOE MHOMXECTBO, JJIEMEHT MHOKECTBA,
MOJIMHOKECTBO, TepeceueHrne u 00beAMHEHNE MHOXKECTB, YHCIOBbIE MHOXKECTBA HA KOOPAMHATHOM
IIPSIMOM.
e Haxomuth mnepeceyeHne M OOBEAMHEHHE [IBYX MHOXECTB, MPEJICTaBICHHBIX TpadUyecku Ha
YUCJIOBOM IMIPSMOM.
¢ CTpouTh Ha YHUCJIOBOM MPSAMON MOJMHOKECTBO YHCIOBOI'O MHOXKECTBA, 3aJaHHOE MPOCTEUILIMMHU
YCIIOBUSIMHU.
e Pacro3HaBaTh JOXHBIC YTBEPKICHHSI, OUTMOKH B PACCYXICHUSAX, B TOM YHCJE, C MCIOIh30BAaHHEM
KOHTPIPUMEPOB.
B nosceonesnoil srcuznu u npu uzyueHuu Opyux npeomemos.:
- Hcnonp3oBaTh YHCIOBBIE MHOXKECTBA HA KOOPJAMHATHOW TMPSAMOW JJIi OIHUCAHUS PpeabHBIX
MPOLECCOB U SIBJICHUM.
- IIpoBoauTh JIOTHUECKUE PACCYKACHUS B CUTYyAIMSIX TTOBCETHEBHOM KU3HMU.
Cmamucmuka u meopus eepoamuocmei, 102uKa u KOMOUHAMOPUKA
® VYMeTb NONB30BAaThCS OCHOBHBIMU ONHCATEIbHBIMU XapaKTEepUCTUKAMU YHCIOBOTO Habopa;
MOHSITUEM «T'€HEpaJIbHAsi COBOKYITHOCTh U BbIOOpKa U3 HEE», HCIOB30BaTh MPOCTEMININE PEIIAIONIIe
IpaBuja.
* BpuucasaTh BEPOATHOCTU COOBITHI Ha OCHOBE IMOJCYETA YMCIA UCXOJO0B, B TOM YHCJIE C MOMOIIBIO
KOMOWHATOPHKH.
¢ lmerh npencTaBieHNE O JUCKPETHBIX U HETPEPBIBHBIX CIyYalHbIX BEIMYMHAX U PACHPEIEICHUSX, O
HE3aBUCUMOCTH CIIyYalHBIX BEJINYUH.
¢ lmMerh npeacTaBiIeHUE O MATEMATUUYECKOM OKUJAHUU U AUCIIEPCUH CITyYaWHbBIX BEIUYHH.
* lmerb mpeacTaBiI€HUE O HOPMAJIbHOM pACIpPEACNICHUH U MpUMEpax HOPMaJbHO paclpeieIeHHBIX
CIIy4allHbIX BEJIMYMH.
e [loHMMATh CyTh 3aKOHA OOJBIINX YHCET U BHIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSTHOCTEH.
B nosceonesnoui scuznu u npu uzyyeHuu Opyeux npeomemos:
- OreHuBaTh U CPABHUBATH B MPOCTHIX CIIyYasiX BEPOSTHOCTH COOBITHIA B pEATbHOM JKHU3HH.



Uurarh, CONOCTABIIATh, CPAaBHUBATh, UHTEPIPETUPOBATH B IPOCTBIX CIy4asX pEajJbHbIC JaHHBIC,
IpeJCTaBJICHHbIEC B BUE TalOIMlLl, AUAarpamMmm, rpauKoB.

Texcmoevle 3a0auu

Pemartp TekcTOBBIE 3a/1a4M pa3HBIX TUIIOB.

AHanu3upoBaTh ycioBue 3afaud. ONUCHIBATh pealibHblE€ CUTyallMM C IOMOIIBI0 MaTeMaTHYEeCKHUX
MOJCIICH.

[ToHMMaTPh 1 UCTIONB30BATH IS PEIICHUS 3a/1a4 WH(OPMAIIHIO, TIPEICTABICHHYIO B BU/I€ TEKCTOBOU
¥ CUMBOJIBHOM 3aITUCH, CXEM, TaOJHIl, JuarpaMm, rpa)ukoB, pUCYHKOB.

JlelicTBOBATh MO aJITOPUTMY, COJAEPKAIIEMYCS B YCIIOBUM 33/1a4H.

Hcnonb30Bath JTOrMUECKUE PACCYKIEHUS IPU PEILICHUH 3a/]auu.

PaGoTtaTh ¢ U30BITOUHBIMU YCIOBHUSIMH, BBIOMpasi U3 Bceil nHGopMaluu, JaHHbIE, HEOOXOUMbIE TS
pelIeHus 3aJauH.

Ocy1mecTBIATh HECIOXKHBINA Mepe0op BO3MOXKHBIX DPELICHUH, BBIOMpas U3 HUX ONTUMAJIBHOE IO
KpUTEepUsM, chOpMyJIMPOBAHHBIM B YCIOBUU.

AHanu3upoBaTb M MHTEPIPETUPOBATh IOIYYEHHBbIE PELICHUS B KOHTEKCTE YCJIOBHUS 3aaud,
BBIOMpATh pELIeHUs, HE IPOTUBOPEYAIUE KOHTEKCTY.

Pemiate 3a1aun Ha pacdyé€T CTOMMOCTH MOKYIOK, YCIIYT, TOE3/10K U T.II.

Pemate HecnoxHble 3aJayM, CBSI3aHHBIE C JIOJIEBBIM YYacTHEM BO BIaJeHUM (UPMOIL,
OpeNpUsATHEM, HEJBUKUMOCTBIO.

Pemate 3a1aun Ha NpoOCThIE NPOLIEHTH! (CUCTEMBl CKUIOK, KOMUCCHH) M Ha BBIUMCIIEHHE CIIOMXHBIX
IIPOLIEHTOB B Pa3JIMYHbIX CXEMaX BKJIAJ0B, KPEAUTOB U UIIOTEK.

Pemate mpakTHyeckue 3afaud, TpeOyIOIIME MCIOJIB30BaHMS OTPHULATENBHBIX YHCEN: Ha
OIIpe/ieNIEHUE TEMIIEPATYpPBhl, ONPEAEICHUS MOJI0XKEHUS Ha BpEMEHHOM OCH (10 HaIlled 3pbl U MOCIE),
Ha JIBUKEHUE JIEHEKHBIX CPENICTB (MIPUX0J/PacXo), Ha ONpeielleHue ITyOUHBI/BBICOTHI U T. 11

B nosceonesnoil scuznu u npu uzyveHuu Opyux npeomemos:

Periate HeClIOXHEIE MPAKTUYCCKUC 3a/]a4i, BOSHUKAIOMKUC B CUTYyallUAX MMOBCEAHEBHOM JKU3HU.

Buvinycknux  nonyuum eo3moxncnocme nayuumoca 6 10-11 xnaccax (0na pazsumus MbluLIeHUs,

UCNONIL308AHUSL 8 NOBCEOHESHOU JHCU3HU U 0becneyeHuss 803MONCHOCHU I’lpO@OﬂcheHMﬂ 06p6130661HM5l no
cneyuantbHocmsm, He C6A3AHHbIM C npumadnbm UCNnoiIb306aHUEM MameMamuKu):
ﬂeﬁcmsumeﬂbnbte uucia u evlparxcenus

CB00OHO ONEPUPOBATH MOHATUAMHU: 1IEJI0€ YUCIIO, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHUCIIO,
JICUCTBUTEIBLHOE YMCI0. Uncna m u e.

CB00OOJTHO OTEPHPOBATH MOHITHSIMH JCTUMOCTh YUCEN, OOBIKHOBEHHAs! IPOOb, JAeCSITHUYHAS TPOOb,
MpUOIMKEHHOE 3HAYCHUE YHCIIA, 9aCTh, JOJIA, OTHOIIECHUE, TIPOIICHT, TIOBBIIIICHNE U TIOHIKCHUE Ha
3aJIaHHOE YHCJIO TIPOLICHTOB.

BeimonaaTe apudmMeTnueckue IeHCTBUs, coueTas YCTHBIC M MMCbMEHHBIC TMPHUEMBI, PUMEHSS MPU
HEO0OXOAMMOCTH BBIYUCIIUTEIIbHBIE YCTPOMCTBRA.

Haxomuth 3Ha4YeHUsT YHCIOBBIX M aIreOpanyecKuX BBIPAKEHUN, OCYIIECTBIISAs HEOOXOIMMbIC
MOJICTAHOBKH M MpeoOpa3oBaHMUsL.

OnepupoBaTh MOHATHSIMH: YUCIIOBasl OKPY>KHOCTh, CHHYC, KOCHHYC, TAHT€HC M KOTAaHTCHC YHCIIa,
PACIOJIOKEHHOTO Ha YUCIIOBOM OKPYKHOCTH.

CoOTHOCHTH  TOYKY  YHUCJIOBOH  OKPYXKHOCTH €  [EHTpalbHbIM  yrioM. COOTHOCHUTH
TPUTOHOMETPUYECKHE 3HAYCHHS YUCIOBOTO W YIJIOBOTO apryMeHTOB. OCyIIeCTBIATH NEPEXOd OT
rpaJyCHOI MepHI yria K pafuaHHONW U HA00OpOT.

Hcnonw3oBaTh TaOJIWMYHBIC 3HAYCHHS TPUTOHOMETPUYECKMX (PYHKIIMH TIPU  BBITIOJIHCHUH
BBIYMCIICHUI U pEIICHUU YPAaBHEHUI 1 HEPABEHCTB.

CB0OOHO OMEepUPOBATH MOHITUAMHU: JToTapU(PM YUCHa, AECATUIHBIA U HATYPATbHBINA Jorapu(Mel.
BEIIOTHATE BRIYUCIICHUS C UCTIOIH30BAaHUEM CBOWCTB JiorapuMa.



Haxonuth 3Ha4eHMs KOpPHS HATypallbHOM CTEIEHU, CTENEHU C pPAlUOHAIBHBIM II0KA3aTEIIEM,
Jorapudma, UCIoNb3ys IpU HEOOXOIUMOCTH BBHIYHCIUTENIBHBIE YCTPOICTBA.
ITonb30BaThCs OLEHKOW U MIPUKHUIKON IIPU IIPAKTUYECKUX pacyeTax.

B nosceonesnoti srcuznu u npu uzyyeHuu Opyeux yueoHvix npeomMemos:

BBINIONHATE ACUCTBUS ¢ YUCIOBBIMU JJAHHBIMU IIPU PELLIEHUN 3a/1a4 [IPUKIIAJHOTO XapaKTepa U 3a1ad
U3 pa3IUyYHbIX OOsiacTell 3HAaHUM, UCHOJb3YS, IPU HEOOXOIHMMOCTH, CIIPAaBOUHBIE MaTepHallbl U
BBIYHMCIIUTEIILHBIE YCTPOMCTBA.

OneHuBaTh, CpaBHUBATh M HCIOJB30BaTh MPHU PEIIEHUU MPAKTUUYECKUX 3a7ay YMCIIOBbIE 3HAYCHUS
peabHBIX BETMYMH KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKHA O0BEKTOB OKPYIKAIOIIET0 MUPA.

Dynkyuu

OnepupoBarh MOHATHSIMH: 3aBUCUMOCTh BEIWYHH, (YHKIUS, apTyMEHT WM 3HAYeHUE (QYHKIIUH,
00JacTh ompejeNeHns U 00J1acTh 3HaUYeHUH (DYHKIMH, TrpaduK 3aBUCUMOCTH, rpaduk (QyHKIUH,
BO3pacTaHWe W YyObIBaHHWE, HaWOOJIbIIEC W HAUMEHbBIIEEC 3HAYCHHS (YHKIMM HAa YHUCIOBOM
MPOMEXYTKe, Mepuoa (QpyHKUUU, Hepuoanyeckas (yHKIUS, YyeTHas M He4YeTHas (QPYHKIHUU, HYJIU
(GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

OnepupoBaTh MOHATUSMU: TpsiMasi U oOpaTHas MPONOPIMOHATBHOCTh, JTUHEHHAs, KBaJpaTU4Has,
CTeIleHHas, JorapudpmMudeckas 1 nokazareiabHas GyHKIUH, TPUTOHOMETpUYECKre (QyHKIUH.
Omnpenensty 3HadeHwe (YHKIUU MO 3HAYEHUIO apryMeHTa MPH Pa3IMYHBIX CIOCO0axX 3aJaHus
GyHKIHH.

Crpouts rpaduku H3Y4YEHHBIX (YHKIHA, OCYIIECTBIATh MapajljIeNbHbI MepeHoc Trpadukos
GbyHKIUI B KOOPAUHATHON MJIOCKOCTH.

OnwuceiBath 10 TpaduKy U B MPOCTEHIINX CIydasx Mo ¢Gopmylie CBOMCTBA (YHKIIHA, HAXOIUTH IO
rpaduky GyHKIIUN HaHOOJNbIINE U HAUMEHBIIINE 3HAUCHUSI.

Crtpouth »5cku3 Tpaduka (QYHKUUH, YAOBIETBOPSIONICH MPUBEICHHOMY HaOOpy YCIIOBHIA
(mpoMexyTKU BO3pacTaHus/ yObIBaHUSA, 3HaUCHUE (QYHKIIUHU B 33JaHHON TOYKE, TOYKU IKCTPEMYMOB,
ACHMIITOTHI, HYJTU (YHKIIMH U T. II.).

Pemarp ypaBHeHUs, MpOCTEHIINE CHCTEMbl ypaBHEHUH, HCIIONB3Yys CBOWCTBA (YHKIHA U HUX
rpauKoB.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eOHbix npeomemos.

Omnpenensats Mo rpaduKaM U UCIOIB30BaTh Ui PEIICHHUS MPUKIaTIHBIX 337ad CBOWCTBA PEabHBIX
MPOIIECCOB M 3aBUCHUMOCTEH (HAMOOJbIINE U HAaUMEHbIINE 3HAUCHHS, TIPOMEKYTKH BO3PACTAHUS H
yObIBaHUS, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, ACUMMTOTHI, TOYKM meperuda, mepuoa u T. 1),
HMHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYyalUH.

Omnpenensts Mo rpagukaM MpOCTEHIINE XapaKTePUCTUKHU MEPUOJIUYECKUX MPOLECCOB B OMOJIOTHUH,
HSKOHOMUKE, My3bIKE, PaAHOCBA3H U T. II. (aMIUIUTY 1A, IEPUO U T. II.).

Inemenmul mamemamuueckozo aHaiu3a

OnepupoBaTh MOHATHSAMH: NPOU3BOAHAS (YHKIMM B TOYKE, KacaTelibHas K rpapuky ¢QyHKIHH,
IIPOM3BOJIHAS (DYHKIIUH.

Bbruncnste NpoM3BOAHYIO OAHOWIEHA, MHOTOWIEHA, KBAJIpPaTHOTO KOPHS, MPOWU3BOJHYIO CYMMBI
(GyHKIHA.

Brraucisite mpor3BOIHBIE 2IEMEHTAPHBIX (PYHKITUN U MX KOMOMHAIIHA.

HccnenoBaTh B MPOCTEWHIMX clyyasX (YHKIMH Ha MOHOTOHHOCTb, HaXOAMTh HauOOJbIINE U
HalMEHbIINE 3HaueHHUs (QYHKUMH, CTPOUTh IpaUKU MHOTOYJIEHOB U NMPOCTEHIINX palMOHAIBHBIX
(GYHKUUH C HCIIOIB30BAHUEM allllapaTa MaTeMaTUYECKOro aHaJIH3a.

B nosceomnesnoti sicusznu u npu uzyueHuu Opyeux yueOHvix npeomMemos:

Pemiate NPUKIIAAHBIC 3ada4vu I10 6I/IOJ'IOFI/II/I, (I)I/ISI/IKC, XUMHH, S3KOHOMUKC U JPYTHM IIPCAMCTAM,
CBA3aHHBIC C UCCICAOBAHHUEM XAPAKTCPHUCTUK PCAJIbHBIX IMPOLECCOB, HAXOXKICHUCM HAuOOJNBIINX U



HAaUMEHBIIUX 3HAYEHUH, CKOPOCTH M YCKOPEHUS U T. I, HHTEPHPETHUPOBATH IOIYUYECHHbIE
pE3yJIbTaTHI.

ypaGHeHu}l U Hepaeencmea

Pemarp panuoHanbHbIC, TOKa3aTeNbHBIE U JOrapuMUYECKUE YpaBHEHHUS ¥ HEPABEHCTBA,
UppallMOHATFHBIE W TPUTOHOMETPUYECKHE YpaBHEHUST W WX  CHUCTEMBI, IMPOCTEHIIne
TPUTOHOMETPUYECKUE U UPPALIMOHATBLHBIC HEPABEHCTBA.

Hcnonp30BaTh METOBI PEIICHHS YPABHEHHN: IPUBEACHUE K BULY «IIPOU3BEICHUE PABHO HYIIIO» WU
«4aCTHOE PABHO HYJIO», 3aMEHa MEPEMEHHBIX.

Hcnonp30BaTh METO MHTEPBAJIOB IS PEIICHUST HEPABEHCTB.

Hcnons3oBath rpaguieckuii METO 7151 PUOIMKEHHOTO PEIIeHNs] YPaBHEHUN U HEPABEHCTB.
N3o0pakaTh Ha YKCIOBOW OKPYKHOCTH MHOYKECTBO DPEIICHUN MPOCTEHIIHMX TPUTOHOMETPHUECKHUX
YpPaBHEHUH 1 HEPABEHCTB.

BommonHsaTe 0TOOpP KOpHEM ypaBHEHUH WM pEHICHWH HEpaBeHCTB B COOTBETCTBUU C
JOTIOJTHUTEIFHBIMH YCIIOBUSIMU U OTPAaHUYCHHUSMHU.

B nosceomnesnoti sicusznu u npu uzyueHuu Opyeux yueOHvix npeomMemos:

CocTaBnaTh U peuiarb ypaBHEHUS, CUCTEMbl YPaBHEHUN U HEPABEHCTBA MPH PELIEHUH 3aJa4 APYTUX
y4eOHBIX MPEIMETOB.

Hcnonp30BaTh ypaBHEHHs] W HEpPaBEHCTBA JUIsi IOCTPOEHUS M HUCCIEJOBAHMUS MPOCTEHIINX
MaTeMaTHYECKUX MOJIENIeH peabHBIX CUTYaIluil WM IPUKIIATHBIX 33/1a4.

YMeTh HHTEpNPETHPOBATh TMONYYCHHBIH IMPHU PEIICHUU YpaBHEHHs, HEPABEHCTBA WM CHCTEMBI
pe3yNbTaT, OICHUBATh €ro MPaBAONOA00ME B KOHTEKCTE 3aJaHHOW peanbHOW CHUTyallud WU
MIPUKIIATHON 3a/1a4H.

Toorcoecmeennvie npeodpazoeanus

Brimmonssate TOXKICCTBCHHBIC npe06pa3013aHH$[ palrOHAJIBHBIX U HPPALMUOHATIbHBIX BBIpa)KCHI/II)'I.
BoinonuaTe npeobpazoBaHus Jorapu(pMUUECKUX BbIpAaXKEHUH, UCIIOIB3YS ONpeaesieHne Jorapudma,
OCHOBHOE JIoTapu(MUUIECKOE TOKIECTBO, CBONCTBA JOTapru(MOB.

BrimonusaTs TOXICCTBCHHBIC Hp€O6paSOBaHI/I$I TPUTOHOMCTPHYCCKUX BBIpa}KeHI/Iﬁ C UCITIOJIB30BAHUEM
TPUTOHOMETPUYECKHUX (HOPMYII.

B nosceonesnoti scusznu u npu uzyyeHuu Opyeux yueouHwvix npeomMemos:

HpI/IMeHHTB TOXICCTBCHHBIC Hp606paSOBaHI/IH IIpyu pCHICHUH 3a1a4 Ha IPYIUX IIPCIAMECTAX.

Onemenmol meopuu mHoscecme u MAMEMAMUYECKOU 102UKU

OnepupoBaTh TOHATUSAMHU: KOHEYHOE MHOXECTBO, D3JEMEHT MHOXKECTBA, IOJIMHOKECTBO,
nepeceyeHre U 00beJMHEHNE MHOYKECTB, YMCIOBbIE MHO)KECTBA HA KOOPAMHATHOM NPSAMOI1, OTPE30K,
UHTEpBaJI, MOJYWHTEpPBAI, IMPOMEXKYTOK C BBIKOJOTOW TOUYKOH, Tpaduueckoe TIpencTaBlieHUe
MHOECTB Ha KOOPJANHATHOM TUIOCKOCTH.

OnepupoBaTh NOHATUSMU MHOXECTBA HAaTYpaJIbHBIX YMCEJ, MHOYKECTBA LIEJBIX YUCENl, MHOXKECTBA
pPalMOHAIBHBIX YHCEI, MHOKECTBA JCHCTBUTEIIBHBIX YHCEIL.

IIpoBepsTh NPUHAIIEKHOCTD DJIEMEHTAa MHOXKECTBY

Haxoauth nepeceuenue u o0beIMHEHUE MHOXECTB, B TOM YHCJIE MPEJCTABIECHHBIX Ipadudyecku Ha
YUCJIOBOM MIPSIMOM M HA KOOPAMHATHOM INIOCKOCTH.

ITpoBOIUTH JOKA3aTeNbHbIE PacCyKIAEHUS AJ11 000CHOBAHUS UCTUHHOCTH YTBEP KICHHUH.

B nosceonesnoul sxcuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

Hcnonp30BaTh YMCIOBBIE MHOXKECTBA Ha KOOp,Z[I/IHaTHOfI HpHMOP’I U Ha KOOpHHHaTHOﬁ IIJIOCKOCTH IJIA
OIMUCAaHUA pCAJIbHBIX IMTPOLCCCOB U SIBIICHUI.



- IlpoBoauTh nOKa3aTeNIbHBIE PACCYKIACHUS B CUTYalUSAX ITOBCEIHEBHOW XU3HHU, IIPU PELICHUH 3a1a4

U3 IpYTuX MpeIMETOB.
Cmamucmuka u meopus 6epoAmHocmeil, 102UKa U KOMOUHAMoOpuKa

e JlIMers mpejacTaBieHHE 00 YCIOBHOH BEPOATHOCTH M O MOJHON BEPOSITHOCTH, NMPUMEHATh MX B
pEIIeHNN 3a1ay.

¢ lmMerbp IpeACTAaBICHHE O BAXKHBIX YACTHBIX BUAAX PACHPEACIICHUM U NPUMEHATh UX B PELICHUH
3a1ad4.

¢ lwmers npencraBiaeHue 0 KOPPEISILUU CIIy4YalHbIX BEJIMYUH, O TMHEHHON PErpeCCUH.

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux yueouvix npeomMemos:

- BbrumcisTh WM OlleHUBATh BEPOSTHOCTH COOBITUH B pealIbHOW YKH3HH.

-  BriOupars noaxoasipe METO bl TIPEACTABICHUS K 00Pa0OTKH JJAHHBIX.

- VYMeTh pemiaTh HECIOXKHBIE 3a/adydl Ha MPUMEHEHHE 3aKOHAa OOJBIIMX YHCET B COLMOJIOTHUH,
CTpaxOBaHWH, 3JPAaBOOXPAHCHUM, OOECTieUeHHH OC30MaCHOCTH HACEJICHUS B YpE3BbIUANHBIX
CUTYaIUsIX.

Texcmosuie 3a0auu

e  Pemars 3a7a4u pa3HbIX TUIOB, B TOM YHCIIE 337241 MOBBIIICHHON TPYIHOCTH.

¢ BpiOupaTh ONTUMANIBHBII METO/ PEIICHUS 3aJa41, PACCMAaTPHUBAs Pa3INYHBIE METOIBI.

e Crpouth MOJIENH PEIICHUS 33/Ia4H, IPOBOJAUTH TOKA3aTEIBHBIE PACCYKICHHSI.

e Pemarp 3amaum, TpeOyromue mnepedopa BapUaHTOB, MPOBEPKU YCIOBUH, BHIOOpAa ONTHMAIBLHOTO
pe3yJbTara.

e  AHanu3upoBaTh W UHTEPIPETUPOBATH PE3YJIbTATHl B KOHTEKCTE YCIOBUS 3a/ladyd, BLIOUPAThH
pelIeHus, He MPOTUBOPEUYAIIHE KOHTEKCTY.

e [lepeBomuTh TpH pelieHUH 3aadd MHGOpPMAMIO U3 OJHOW (QOpPMBI B APYTYIO, UCIOIB3YS MPHU
HEOOXOIUMOCTH CXEMBI, TAOJIHIIBI, TPA(QHUKH, THATPAMMBI.

B nosceonesnoui sxcuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:
- Pematp npakTuyeckue 3a1a4n ¥ 337a4K U3 APYTUX MPEAMETOB.

Ba3zoBblii ypoBeHb (reoMeTpus)

JUJIs MCTIONTb30BaHUsI B TOBCEJHEBHON JKM3HU M OOCCIICUCHHUS BO3MOXKHOCTH YCIEIIHOTO TMPOIOKECHUS
o0pa3oBaHMsI TO CHEIHAILHOCTSM, HE CBS3aHHBIM C MPUKIAJHBIM HCIOJb30BaHWEM MmareMatuku (1-i
YPOBEHb IUIAHUPYEMBIX pPE3YyJIbTaTOB), BBITYCKHHK  HAYYHTCS, a TaKXKe MOJYYUT BO3MOKHOCTH
HAYYHUTHCS T PAa3BUTHUS MBIIUICHUS (2-1 YPOBEHB IUIAHUPYEMBIX PE3YIbTATOB, BBIICICHO KYPCUBOM):
I'eomerpus

— OINEepUPOBAThH MOHATHSIMHE: TOUYKA, MPSAMasi, IUIOCKOCTh, MAPaICTbHOCTh U MEPICHANKYIISIPHOCTD TIPSIMBIX
M TIJIOCKOCTEH;

—  pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (TIpW3Ma, THpaMuia, HPSIMOYTOJbHBIHI
napajuiejenunen, Ky0) W Ten BpamieHus (KOHyC, IWIMHAP, chepa um 1map), erademsv CmMaHOapmHoul
Kraccuguxkayuei npocmpaHCmeeHHvix pueyp (nupamuosl, npuzmbvl, napaieienuneovl);

— u300paxaTh u3yyaembie (GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

— JnenaTh (BBIHOCHBIE) IIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpPXY, COOKY,
CHH3Y; CIMpPOUmMbs ceyeHuss MHO202PAHHUKOG,

— W3BJIEKATbh, uHmepnpemuposams ¥ TMPeoOPa3oBbIBaTh  HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, MpeCTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

— ONUCHIBAMb B3AUMHOE PACHOIONCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEE;

— MpUMEHSATH TeopeMy [ludaropa mpu BEIYUCICHUHN JIEMEHTOB CTEPEOMETPUUYECKUX PUTYD;

— HaxoguThb OO0BEMBI M IUJIOMAAM TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB, TEN BpaIICHHUS,
2eomempuyeckux mei ¢ IpuMeHeHneM (GopmyIr;



— BLIYUCTIAMb PACCMOAHUSA U Y2/Ibl 8 NPOCMPAHCIEE;

— NpUMEHSIMb 2eoMempuyecKue hakxmol 05t peuleHus 3a0ay, NPeonoaazaruux HeCKOJIbKO WUa208 peueHus,
ecnu ycnosusi npUMeHeHUs 3a0anbl 8 A6HOU ghopme;

— pewams 3a0a4u Ha HAXOHCOEHUe 2e0MeMPULEeCKUX 8eIUYUH NO 00PA3YAM UNU AN2OPUMMAM,

— @opmynruposams ceolicmea u NPU3HaKu ueyp;

— 00Ka3bl8aMb 2e0MEeMPUYEcKUe YmeeprHcOeHUs.

B noBceHeBHOM KU3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

— COOTHOCHUTH a0CTPaKTHBIE T€OMETPUYCCKHE TOHATUS U (DAKTHI ¢ peaTbHBIMU KU3HEHHBIMH O0BEKTAMHU H
CUTYaIUSIMU;

— HCIIOJIb30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUSCKUX (DUTYp IS PEIICHUS TUIIOBBIX 3a/ad
MIPAKTHYECKOTO COJICPIKAHUS;

— COOTHOCHTB TUIOIIA/IA TTOBEPXHOCTEH TeJl OJIMHAKOBOW (POPMBI Pa3IMIHOTO pa3Mepa;

— COOTHOCHTBH 00BEMBI COCYZIOB OJIMHAKOBOM (POPMBI Pa3IMIHOTO pa3Mepa;

— OIIeHMBATh ()OPMY MPABHILHOTO MHOTOTPAHHHKA ITOCJIC CITHIIOB, CPE30B U T.II. (OMPENesITh KOJTHIECTBO
BEpIIUH, pEOEp U rpaHeil MoTydeHHBIX MHOTOTPAaHHHUKOB);

—  UCNONb308aMb CEOUCMBA 2eOMEMPUYECKUX hueyp 0I5l peuleHus 3a0ay npaKmu4ecko2o xapakmepa u
3a0a4 u3z opyaux obnacmeti 3HAHULL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

—  OmepupoBaTh TOHSATHSAMH: JIEKAPTOBBI KOOPIHMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIy BEKTOPAMH, CKAISIPHOE MPOM3BEICHNUE BEKTOPOB,
KOJJTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI,

—  HaxOJWTh KOOPJMHATHI BEPIIMH Ky0a W MPSIMOYTOJBHOTO MapaUIeIeuNeaa, pacCmosnHue Mexncoy
08YMsL MOUKAMU;

— HaXOJHUTh CYMMY BEKTOPOB U MPOU3BEACHHE BEKTOPA HA YHCIIO, Y20 MeNCOY 6eKMOPAMU, CKATSIPHOE
MPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM;

— 3a0a8amv NIOCKOCb YPAGHEHUEM 8 0eKAPMOBOL Cucmeme KOOPOUHAam;

— pewams npocmeniuiue 3a0a4u 66e0eHuemM 6eKMopHo20 basucad.

HcTopus 1 MeTOIbl MATEMATHKH

— OnuceiBaTh OTACIBHBIC BBIJAIONINECS PE3YJIbTATHI, MOJYyYEHHBIC B XOJC Pa3BUTHS MATEMATHKH Kak
HAYKH;

— 3HATh MPUMEPhl MAaTEMAaTUYCCKUX OTKPBITHUHA M MX aBTOPOB B CBSI3M C OTEYECTBEHHON W BCEMHUPHOU
UCTOPUCH; npedcmasiamos 6K1a0 8blOAIOWUXC MAMEMAMUKO8 8 PA3GUIMUE MAMEMAMUKY U UHBIX HAYYHBIX
obracmeil,;

— MOHHWMATH POJIL MATEeMATHUKH B pa3BuTuu Poccuu;

— MPUMEHSTh WU3BECTHBIC METOJBI NPHU PEIICHUU CTAHIAPTHBIX U HECMAHOAPMHbIX MAMEeMAmu4ecKux
3a0ay, UCNOIL308AMb OCHOBHLIE MEemOoObl 00KA3AMeNIbCmMad, NPosooums 0OKA3AMENbCME0 U GbINOIHAMD
onposepoiceHue;

— 3aMeyaTh M XapaKTepU30BaTh MAaTEMAaTHICCKUEC 3aKOHOMEPHOCTH B OKpY)KAOIIEH JACHCTBUTEIHLHOCTH U
HA UX OCHO8E XAPAKMEPU308anb KPACOMY U COBEPUICHCINBO OKPYICAIOWe20 MUpa, a max-ice npou3eedeHuil
UCKYCCmBa,

—  npuMeHsmb npocmetiiue npocpPamMmMHble Cpeocmed U NeKmpOHHO-KOMMYHUKAYUOHHbLE CUCTeMbl NpU
PpeuteHuU Mamemamu4eckux 3a0ay.

3. Conepxkanue npeamera B 11 kiacce
«Aaredpa»
I'maBa 1 Crenenn u kopHu. Crenennbie GpyHkuuu(18 4.)

T[loHsATHE KOPHS N-OM CTENEHH U3 JAeHCTBUTENBHOro Yncna. OyHkius y=V X, ee CBOMCTBA M TpauK.
CpoifctBa KOpHS n-oif cremenu. IIpeoOpa3oBaHue BbIpaXeHUH, coaep)kamux paaukaiasl. O6oOuieHne
MIOHATHS O TOKazatese creneHu. CreneHHble QyHKIMH, X CBOUCTBA U TPaUKH.



I'naa 2. [loka3atenbHas u Jorapupmuydeckasi pyHkunu(29 4.)

IToka3zarenbHas ¢yHkuus, ee cBoiictBa U rpaduk. [lokazaTenbHble YpaBHEHUS M HEPaBEHCTBA.
®dynkius y=10g, X, ee cpoiictBa u rpaduk. CsoiictBa norapudmos. JlorapudMuueckue ypaBHEHHS.
Jlorapudmmueckue HepaBeHcTBa. Ilepexon k npyromy ocHoBaHuio jorapudma. Huddepenuuponanue
MoKa3aTeiabHOH U orapugmuyeckoit GyHKIUH.

I'naBa3. IlepBooOpa3Has u uHTerpaJ (8 u.)
[TepBoobOpasnas. OnpeneneHHbI HHTErpaj

I'naBa 4. Di1eMeHTHI MATEMAaTHYECKOH CTATHCTHKE, KOMOMHATOPHKH M TeOpUM BeposiTHocTed (15 4.)
Craructrueckas oOpaboTka maHHbIX. [Ipoctelimme BeposTHOCTHBIE 3amaun. CoueTaHus U

pasmemenus. opmyna 6mHoma Herorona .Ciydaiinbie COOBITHS M UX BEPOSTHOCTH

I'naBa 5. YpaBHeHus u HepaBeHcTBa. CucTeMbl ypaBHeHUI 1 HepaBeHCTB(20 4.)

PaBHOCHIIBHOCTE ypaBHeHUI. O0IIEe METOABI PEIICHHS YpaBHEHHA. PellieHre HepaBeHCTB ¢ OTHOM
IIEPEMEHHON. YpaBHEHMsSI M HEPAaBEHCTBA C JBYMs IepeMeHHbIMH. CHUCTEMbl ypaBHEHHW. YpaBHEHUS U
HEpaBEHCTBA C MapaMeTpamu.

6. IloBTOpeHue n cucremarusanus y4eOHOro marepuaJja (12 4.)

«[eomeTpusn»

I'maBa 6 lunmuap, xonyc u map (134)
[Tousarus ummmaap. [Lomane nmoBepxHocTH HuIMHApPaA. [loHATHE KOHYCa U YCEUEHHOTO KOHYca.
[Tnomans noBepxHoctu koHyca. [lonarue cdeps! u mapa. [Inomans cheps.
I'naBa 7. O6bembl Teu (154)

[Tousitne o0bema. O6beM MPAMOYToJIbHOTO Mapajuienenunena. OobeM NpsIMON U HaKJIOHHOU
npusMbl. O0beM nuuHApa. O6beM KoHyca. Brruncienne 00beMOB TEIl ¢ MOMOIIBIO OMPEeICHHOTO
MHTErpaa.

I'naBa 4. BekTopsl B npocTrpancrse (64)

Ilousrue BCKTOpaA. PaBHrIC BCKTOPBGI. CnoskeHHe U BEIYUTAHUE BCKTOPOB. YMHOXKEHHIE BCKTOpa
Ha 4YHCJIO. KOMHHaHapHBIe BCKTOPBI. Paznoxenue BCKTOpa I10 TPEM HECKOMILJIAHAPHBIM BCKTOPAM.

I'naBa 5. Meroa koopauHat B npocTpanctse. JIBukenns. (114)

[IpssmoyronbHasi cucrema KOOpAMHAT B IpocTpaHcTBe. KoopanHaThl BEKTOpa U TOUKH.
[Ipocreiimume 3amaun B koopauHaTtax. CKalsipHOE INPOU3BEACHHUE BEKTOPOB. BplumciieHue yrios
MEXIY IPSIMBIMHU U IUIOCKOCTAMHU. LleHTpanbHas , oceBas , 3epKajibHasi cUMMeETpUH. [lapaiiensHblii
IIEPEHOC.

IToBTOpenne kypca reomerpun 11 xkinacca- 6 4yacos.



4. Tematuueckoe wianuposanme. ( AJITEBPA)

Tema Koummuec | Buapl 3anatuii. KontponsHbie paboThI Komnyec | OGopynoBanue
TBO TBO
4acos 4acoB
I. Crenenn u KopHHU. | 18 Kontponbnast pabdora Nel «Cremenm u  KopHH. | | [IpoekTop, wWHTEpaKTUBHAs JIOCKa,
Crenennble Crenennble QyHKLIUN KOMIIBIOTED, NMPE3CHTALIMN
byHKIMHA JunakTuyeckuii Matepuan
2. IToka3zaTenbHas ul29 Kontponbnas padora Ne2 «Ilokazarenbnas ¢yHkuus. | 1 [IpoexTop, WHTEpaKTHBHAs JIOCKAa,
JorapupmMuyecKas Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA KOMIIBIOTED, IPE3CHTALINH
byHKIUN KoHntponbHas pabota Ne3 o Teme | 1 JlnpakTnyecknii Matepuan
«Jlorapupmuueckas GyHKIHUS. CaoiicTBa
norapudmoB. JlorapupmMuueckre ypaBHCHHS
KonTponbHas pabota Ned o Teme | 1
«Jlorapupmuueckue HEPABEHCTBA.
HuddepenunpoBanue [I0Ka3aTeIbHON u
norapumuueckoi GyHKIHA
3. [lepBooOpaznass  u | 8 Konrponsnas pabora Ne 5 «IlepBoobpasnas. | 1 IIpoekrop, WHTEpakTHBHas JAOCKa,
MHTETrpaj Nurerpan» KOMIIBIOTED, NPE3CHTALIUU
JlunakTuyeckuil Marepuain
4. OneMeHTHI | 15 KoHntponbHas pabora Neb «OnemeHTHI | | [IpoexTop, WHTEpakTHBHAs JIOCKAa,
MaTeMaTH4ecKOi MaTeMaTHUYeCKON CTaTUCTHKH, KOMOMHATOpUKa U KOMIIBIOTEP, MTPE3CHTALIUH
CTaTUCTHKH, TEOPUHU BEPOSITHOCTEN» JunakTuyeckuii MaTepuan
KOMOMHATOpUKa U TEOPUU
BEPOATHOCTEM
5. VYpaBHeHus u| 20 Kontponbaast pabora Ne 7 «YpaBHeHus o |2 [IpoekTop, wWHTEpaKTUBHAs JIOCKa,
HEPABEHCTBA. Cucremsl HepaBeHCTBA. CHCTEMBbl YPAaBHEHUH U HEPABEHCTB)» KOMIIBIOTED, IPE3ECHTALINH
YPaBHEHUU U HEPABEHCTB JlupakTuyeckuil Marepuain
6. O6o6maromee | 12 [Ipoekrop, WHTEpakTHBHas JOCKa,
IIOBTOPEHUE KOMIIBIOTED, IPE3ECHTALINH
JnnakTuyeckuii Mateprann
Uroro: 1024 7 8




I'EOMETPUA

Ne
/o

Tema

Bune! 3agsatuil
KonrpomnbHbie paboThl

Komn-Bo yacoB

O6opynoBanue

Hunuanp
map (13q)

KOHYC U

Kontponbnas pabora Ne 5.1 «Hunmusmp
KOHYC M LI1ap»

KommeroTep,

IIpoekrop
HNHTtepakTuBHAs q0CKa
Komnekuus npesenranui
JnmakTuyeckuii Matepuan
PasgaTouHslil MmaTepual
UYepTeKHbIE HHCTPYMEHTHI

O6beM Ten (1549)

Kontponbnas padota Ne 6.1 «O0bemM Tem»

Komnsrotep,

[Ipoekrop
HNurepakTuBHas gocka
Komnekuusa npesentanuit
JnmakTnyeckuii Matepualn
Paznarounslit MaTepuan
YepTe:KHbIE MHCTPYMEHTHI

Bekropsl B
npocTpancTse (6)

KommneroTep,

IIpoekrop
HNuTepakTuBHasg 10cKa
Komnekuus npesenTanuii
JnnakTuyeckuii MaTepuan
Pa3gaTouHslil MmaTepuan
UYepTeKkHbIE HHCTPYMEHTHI

Meron koopauHaTr B
npoctpanctse (114)

KoHTponbHas pabota 7.1 «MeTo KoopaUHAT
B ITPOCTPAHCTBEY

Kommnsrorep,lIpoekroplHTEpaKkTHBHAsA HOCKa
Konneknusa npesentanuii

JnnakTnyeckuil Matepualn

Paznarounslii MaTepuan

UepTeKHBIC HHCTPYMEHTHI

3aKITIOYUTETBHOE
noBTOpeHHe(64)

Bcero: 51u




5. KanenaapHo-teMaTuyeckoe NJIaHNPOBaHUE

AJITEBPA
Ne Cpoxu Hara Tema ypoka, pa3jaesa Kou- XapakTepucTuka OCHOBHBIX BH/IOB
n/n BO AeSITeJIbHOCTH YUYAIerocst
4yacoB
I'naBa 1.Crenenn u kopuu. Crenennble pynkuuu (184.)
1. 1 Hegens [ToHsiTve KOPHS N-0ii CTENEHH U3 IEHCTBUTENBHOTO uncia | 1 [IpencraBisTh KOHKPETHOE COJEpKaHUE U
2. 1 Henemns [ToHsiTHE KOPHS N-OM CTENEHHU U3 IEUCTBUTEIBLHOTO yncia | | Co00MLIaTh €ro B IMCHMEHHOU M YCTHOH (opMe;
3. 1 Henens Oynxunn y= x, ux cBoiicTBa U rpadUKK 1
4. 2 "Henens DyHkuun y= ¥x, ux cBoiicTBa U rpaduKK 1 Ymetb  (WiM  pasBuBAaTh  CNOCOOHOCTB) ¢
. IMOMOILILIO BOIIPOCOB IOOBIBATH HEIOCTAIOIIYIO
5. 2 "Heaenst Oynkuun y= Yx, ux cBoiicTBa U rpadUKK 1 p A 4 my
— — uHdopmaIuto.
6. 2 "Hepens CBoiicTBa KOpHSI n-0il CTENEHU 1
7. 3 Hepens CBolicTBa KOpHS N-Oi CTCHCHN 1 Jloka3aTesnbCcTBO CBOWCTB KOPHS N-OU CTEIICHH.
8. 3 Henmens CBoiicTBa KOpHS N-0it CTeHeIEI/I 1 BhIHOTHEHIE NpeoGpa3oBanHii KopHei,
9. 3 Henens [IpeoOpa3oBaHre BbIpaXEHHM, COEPIKALINX PAIUKAIIBI 1 .
- MOIIATOBBIM  KOHTPOJIb  NPABWIBHOCTH U
10. | 4 menens [TpeoOpa3oBaHre BEIPAXKCHHM, CONCPIKANTUX PAJIUKAIIBI 1 9 .
» MTOJTHOTHI MCIOJIb30BaHUSI CBOWCTB KOPHSI N-O
11. 4 nenens [TpeoOpaszoBaHKe BRIpAXKEHUH, COIEPIKAIINX PAJTHKAIIBI 1
12. | 4uenens Kontponbuas pabora Nel «Crenenun wu 1 CTCTICHMH.
13. 5 Henmens O00011IeHrEe TTIOHATHS O ITOKa3aTelie CTENEHN 1 paauKaibl.
14. 5 Henenst O00011IeHNEe TOHATHUS O TMOKA3aTese CTeEeHU 1 [TocTpoenue rpadukoB cTeneHHBIX (YHKITHA.
15. 5 Henens O00011IeHE TTIOHATHS O ITOKa3aTelie CTEHEH! 1 OmnucaHne CBOMCTB CTEMEHHBIX (YHKITHIA.
16. | 6 menens Crenennble (yHKIMH, U3 CBOUCTBA U TpadUKU 1 O6006IIeHNe TOHATHS O TTOKa3aTesle CTENeHH.
17. 6 Henens Crenennble GYHKINH, U3 CBOI\/’ICTBa U rpaduku 1 Vsbneuenne wndopMammu M3 yueGHHK,
18. | 6 memens Crenennble (yHKIUU, U3 CBOWCTBA U IpapuKu 1 .
CBSI3aHHOM C M3yY€HHEM HOBOTO MaTepHuaa.
[Towuck, oOHapyx eHHe u yCTpaHeHue
apu(MeTHdecKux U anredpandeckux OmmuOoK.
I'nasa 2. [loka3aTenbHas u Jorapummuyeckas GpyHkuuu (294.)
19. | 7 vepens [TokazaTenpHas (yHKIMSI, €€ CBOWCTBA M rpaduk 1 W3Bneuenne  wHboOpMamuu U3 y4cOHMKA,
20. 7 HCACIIA IToxa3zarennHas q)yHKI_II/ISI, €c CBOMCTBA U rpa(bmc 1 CBSI3aHHOU C M3y4YE€HUEM HOBOI'O MaTepuaa.
21. | 7 Hepens ITokazaTenbHas QYHKIMs, €€ CBOWCTBA U rpauK 1 [IpeACTaBIsATh KOHKPETHOE COACpXKAHHE W
22. | 8 Hepens [lokazarenbHble YpaBHEHUS] 1 HEPABEHCTBA 1 COOBIIATH €r0 B MUCHMEHHOI 1 YCTHOI (hopMe;
23. 8 Henenst [TokazaresibHbIE YpaBHEHHUsI U HEPABEHCTBA 1
24. 8 Henens [Toka3zaTenbHbIC YPABHEHUS U HEPABEHCTBA 1




25. 9 Henens [TokazaTenbHbIC YpaBHEHUSI U HEPABEHCTBA 1
26. 9 Henens Kontponbnas pabora Ne2 «IlokazarenpHas ¢yHkims. | 1
[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
27. | 9 nenens [onsitue norapudma 1
28. | 10 nenens [Tonstue norapudma 1
29. 10 Hepens Jlorapudmuyeckast pyHKIWMsI, ee CBOMCTBA U rpaduk 1
30. 10 Henens Jlorapudmuyeckas GyHKIHUS, €€ CBOHCTBA U rpaduk 1
31. 11 Henens Jlorapudmuyeckas GyHKIUS, €€ CBOMCTBA U rpaduk 1
32. 11 Henens CaoiicTBa JiorapuhmMoB 1
33. 11 Henens CaoiicTBa JiorapudmoB 1
34. 12 Hepens CaoiictBa norapudmon 1
35. 12 Henens JlorapudbmMuueckre ypaBHEHUS 1
36. 12 nepens Jlorapudmuyeckue ypaBHEHUs 1
37. 13 Henens JlorapudmMuyeckue ypaBHEHH 1
38. 13 nenens Kontponbnas padora Ne3 mo teme «Jlorapudmuyeckas | 1
¢ynkuusa. CsoiictBa sorapugmoB. Jlorapudmuueckue
YpaBHEHUSD»
39. 13 Henmens JlorapubMuyeckre HepaBeHCTBA 1
40. 14 Henens JlorapudbmMuueckre HepaBeHCTBA 1
41. 14 Henens Jlorapudmuyeckre HepaBeHCTBA 1
42. 14 Henens ITepexo/1 K HOBOMY OCHOBaHHIO Jiorapudma 1
43. 15 wenens [Tepexo/1 K HOBOMY OCHOBaHHIO Jiorapudma 1
44. 15 nepens HuddepenunpoBanue [IOKa3aTeJIbHOU u
norapudmuueckor GyHKIMI
45. 15Henens HuddepenuupoBanue [IOKa3aTeNbHON u
sorapudmMudeckon QyHKImi
46. 16 nenens HuddepenumpoBanue MOKa3aTeIbHON "
sorapumMudeckon QyHKImi
47. 16 nenens Konrponsnas pabora Ned mo teme «Jlorapudpmmueckue | 1

HepaBeHcTBa. JluddepeHuupoBanue MoOKa3aTeIbHON W
norapupMuUecKon QyHKIHA

YMerp (uam  pa3BUBaTh  CIIOCOOHOCTH) C
IIOMOUIBIO BOIIPOCOB J0OBIBATH HEJOCTAIOLIYIO
nuH(pOpMaIHIO.

Brinenenue cyecTBeHHOrO , TJIaBHOTO.

UreHne M 3amuch HAa MaTEMAaTHUYECKOM SI3BIKE
MIPH TOKA3aTENbCTBE CBOMCTB JIOTapu(MOB.
KoMmMmeHnTHpoBaHUE TpU pEIIEHUU Pa3IUUYHBIX
3alaHUM.

[Tocrpoenne TpaduKOB  TOKA3aTENbHOH U
norapudmuueckoit QyHKIUH, OMMMCaHue CBOWCTB
ATUX QYHKIUI.

Pemenne mokaszaTenbHBIX M JOTapUYMHUECKUX
ypaBHEHHW M HEPABEHCTB II0 QJITOPUTMY U
oOpa3iry.

[TomaroBeii  KOHTPOJIb M CaMOKOHTPOJb 3a
BBINOJHEHUEM YKa3aHHBIX JEHCTBHIA.

I'naBa 3. IlepBooOpa3nasi u unTerpaJ (8 4)




48. 16 Henens ITepBooOpasHas 1 Urenne w® w3BIeYeHWE uHpopManuu U3
49. 17 nenens ITepeooOpasuas 1 y4eOHHMKA, CBSI3AHHOW C W3yYEHHEM HOBOTO
50. 17 nenens ITepBoobOpa3Has 1 MaTepuaa.
51. 17 Henens OnpenieI€eHHBIA HHTETpall 1 M3yuenue nepBooGpasHoi.
52. 18 Henens OrnpesesieHHbIN UHTETpal 1 3
- ajayun , NpUBOASIIME K  IOHSATHUIO
53. 18 Henensa OnpeneneHHbld UHTErpajl 1
54. 18 menens OrnpeiesIeHHbIN UHTETpal 1 OHpCACICHHOTO MHTCrpaja.
55 19 Henens 1 [lonsitue omnpenenenHoro uurerpana. dopmyna
Herorona — JleiiOHuLa.
KonTponbras padota Ne 5 «IlepBoobOpaznas. aTerpam» [IpoBenenune npoCcTeNIINX UCCAEA0BAHUMN.
I'naBa 3. DjieMeHThI MATEMATH4Y€CKOI CTATUCTHKH, KOMOMHATOPHUKA U Teopus BepositHocTel (15 4.)
56. 19 Henens Cratuctrueckas 00paboTKa JaHHBIX 1 [IpeacTaBisiTh KOHKPETHOE  COJAEpKaHHE U
57. 19 Henens Cratuctuueckas o0pabOTKa TaHHBIX 1 co00LIaTh €ro B MMCEMEHHOM U YCTHOI (hopMe;
58. | 20 nenens Cratuctrueckas 00pabdoTKa JaHHBIX 1
59. | 20 venens IIpocTeiinre BepOSATHOCTHBIE 3a1a4YH 1 VYMeTp (MM pa3sBMBaTh  CIIOCOOHOCTB)  C
60. 20 »enens [Ipocreiimme BepOSTHOCTHBIC 3a/1a41 1 MOMOIIBI0 BOMPOCOB J00BIBATH HEIOCTAIOIIYIO
61. 21 Henmens IIpocTeliniine BEpOSITHOCTHBIE 33/1a4U1 1 uH(OPMAIHIO.
62. 21 wenensa Coueranus U pa3MenIeHus 1
63. | 21 "enens Coueranus U pazMelIeHus 1 CamocTosTeNbHO dbopMynupoBaTh
64. 22 Henens Coueranus U pa3MelIeHus 1 MO3HABATEJIbHYIO 1€JIb U CTPOUTHh JEHUCTBUS B
65. 22 "Henenst dopmyna 6uHoma HeroToHa 1 COOTBETCTBHH C HEIA.
66. 22 "Hexaenst ®dopmyna buaoma HeroToHa 1
67. | 23 Henens CayuaiiHble cOOBITHS U UX BEPOSITHOCTH 1 Co6op, ananms3, 00OOIIEHWE W TPEICTABIICHHUE
68. | 23 Henend Cayyaiinble COOBITHS U UX BEPOSITHOCTH 1 CTATHCTUYECKON MH(pOPMALUK B BUIE TAOIUI U
69. 23 "Hexnenst Cry4daifHple COOBITHSI U UX BEPOSATHOCTH 1 JHArPaMM.
70. | 24 nenens 1
AHaNM3 NpoCTEHIINX BEPOSTHOCTHBIX 3a/1a4.
Kontponbhas pabora Ne6 «DneMeHTh MaTeMaTHYECKON
CTaTHCTUKH, KOMOMHATOPHUKA M TEOPUHU BEPOSITHOCTE Coueranus u pa3MelieHus. [TpaBuio
ymHOXeHus1. Dopmyna 6uaoma HeroroHa.
I'naBa S. YpaBHenus u HepaBeHcTBa. CucTeMbl YPABHEHUH U HepaBeHCTB (20 4.)
71. 24 nenens PaBHOCHUIIBHOCTD YpaBHEHUI 1 UccnenoBanme 0oOmMMUX  METOJOB  PEIICHHS
72. | 24 nenens PaBHOCWIIBHOCTh YpaBHEHHM 1 ypaBHEHUI M HepaBeHCTB. Ilouck pelieHus
73. 25 Henensa OO61re METOIBI peIeHUs] YPaBHEHHI 1




74. 25 »enens

OO0mmure MeToIbl PeIIeHUs] YpaBHEHUI

75. 25 Henmens

OO01He METOIbI pEIICHUS] YPaBHEHUI

76. 26 nenens

Penienue HepaBeHCTB € OJTHOM MEPEMEHHOMN

77. 26 Henens

Penienne HepaBEHCTB € OJJHOM NMEPEMEHHOM

78. 26 Henens

Penienue HepaBeHCTB € OJTHOM MEPEMEHHON

79. 27 "uenens

Pemienue HepaBEHCTB € OJTHOM NMEPEMEHHOM

80. 27 "enens

ypaBHeHI/IH 1 HCPAaBCHCTBA C ABYMS IICPECMEHHBIMU

81. 27 "uenens

ypaBHeHI/Iﬁ 1 HCPABCHCTBA C ABYMS INICPCMCHHBIMU

82. 28 Hemens

Cucrembl ypaBHEHUI

83. 28 nenens

Cucrembl ypaBHEHUH

84. 28 "uenens

Cucrembl ypaBHEHUI

85. 29 wenensa

CucrteMbl ypaBHEHHI

86. 29 uenens

YpaBHeHUs U HEPABEHCTBA C IMapaMeTpamMu

87. 29 uenensa

YpaBHeHHs U HEPABEHCTBA C TapaMeTpaMu

88. 30 genens

YpaBHEeHUsI U HEPABEHCTBA C IapaMeTpaMHu

89. 30 Hemensa

Konrponbnas pabora Ne 7 «YpaBHEHUs U HEpaBEHCTBA.
CucteMbl ypaBHEHHH U HEPABEHCTB»

[UNEN VNI VNI FUNINY [USIIN, NUNINY VNSNS, U U\, (U JUSSN JUNI U U U, JU—,

ypaBHEHUH B MPOOJIEMHOM CUTYaIINH.

CucreMbl 1 COBOKYITHOCTH HEPABEHCTB.
UccnenoBanue ypaBHEHUW U HEPABEHCTB C
napametrpamu. OTbickaHue uWHGOPMALUU Ha
3aJJaHHYIO TeMYy B yYEOHUKe.

[Touck, oOHapyXeHHEe M YCTpaHEHHE OIIMOOK

MIPU PEIICHUU YPaBHEHUHN U HEPABEHCTB.

90. 30 Henenst Kontponbnast pabora Ne 7 «YpaBHeHUs W HepaBeHCTBa. | 1
CucremMbl ypaBHCHHUN U HEPABEHCTB)
6. Ob6o0maromee nosropenue (12 u.)
91. | 31 nenmens [ToBTropenue. Ynciossie GyHKINU 1 dbopmupoBanue
92. 31 Hepnens IToBTOpenue. TpuroHomerpudeckue HyHKIIMH 1 Hpe/CTaBICHAN o IIEJIOCTHOCTH "
93. | 31 Hepens [ToBropenue. TpuroHoMeTpu4eCcKue ypaBHEHUS 1 HENPEepbIBHOCTH  Kypca anreGpsl M Hadama
94. 32 Henens [ToBTropenue. TpuroHoMeTpuuecKkue ypaBHEHUs 1 anammsa 10 Kacca.
95. 32 wenens IToBTOpenue. [IponsBoaHast. 1
— -OBJIaJICHIE YMEHUEM 000011IeHN A Hu
96. | 32 nenmens [loBTOpEHME. [Ipumenenue IIPOU3BOHOMN s |1 .
. CHUCTeMaTH3allMi  3HaHWM,  ydamuxcs IO
WCCIe0BaHusl (PYHKIMHA
97. | 33 memens [ToBTOpeHue. 3agaud Ha OTHICKAHME HAMOONBIMX M | 1 OCHOBHBIM TEMaM Kypca ajireOpsl M Hayajia
HaWMEHBIIINUX 3HAYCHUN BEJIMYNH anaimsa 10 kmacca.
98. | 33 Henens IToBropenue. Crenenu u kopHu. CTeneHHass QyHKIUS 1 -pa3sBUTHUE JOIMYECKOr0, (POPMUPOBAHUE
99. | 33 Hepens [ToBTopenne. IlokazarenbHble u  Jorapupmuyeckue | 1 MpeICTaBICHHIA 0 LIETIOCTHOCTHU u
YPaBHEHUA 1 HEPABEHCTBA HENPEPBIBHOCTH Kypca airedpbl W Hauyaia
100. | 34 nenens [ToBropenue. Pemenue mnpocTeUIINX BEPOSTHOCTHHIX | | aHanm3a 10 Knacea.
3aja4
— -OBJIAJICHUE yMEHHEM 0000111eHNA u
101. | 34 nepens [ToBTOpenue. Penienre ypaBHeHU U HEPABEHCTB 1




102. | 34 nenens 1
[ToBTOpenue. MUTOroBslil ypok .
CHCTeMAaTU3alMyd  3HAHUW,  ydalluxcs 110
OCHOBHBIM TeMaM Kypca aiareOpbl M Haudaia
ananusa 10 kiacca.
I'EOMETPUS
Ne CPOKH aara Hassanmue pasjaeia, TeMbl Konnuec
u/n TBO XapaKkTepuCcTHKAa OCHOBHBIX BHAOB [eATeIbHOCTH
Yamuxcs
4acoB yHaam
I'naBa 6 Iuauuap, konyc u map(13 4.)
1 laenens [MonsiTue nUIMHAPA 1 OOBSACHATb, 4YTO TaKoe LWIMHIPUYECKAs IOBEPXHOCTb,
2 2Heens [MoHsATHE UITUHIPA 1 KOHMYECKas TMOBEpXHOCTh, HX oOpasymoomme, ocb. 3HATh
3 2HeeNs TL10Ma/1b TOBEPXHOCTH LUIHH/Ipa 1 Omnpesie/iecHne IMIMHAPA, KOHyca. DJEMEHThl ILWIHHIpA |
4 3Henens ITonsTHE KOHYCA 1 KOHyca.
5 4nenens I1nomanp noBepXHOCTH KOHycCa 1 Kak moiay4yuTs IWIHHAP IYTEM BpalleHHs NPSIMOYTOIbHHKA U
6 4uenens Y ceueHHBIH KOHYC 1 KOHYC IIyTE€M BPAILEHUs IPIMOYTOIBHOIO TPEYTOIbHUKA.
7 SHenens Cdepa u 1mrap 1
3 6Henens B3auMHOE PacronokerHe chepbl i MIOCKOCTH 1 YMeTh n300pakaTh IWIMHIP U KOHYC, CTPOUThH CEYEHHS JaHHBIX
TelL.
9 6Henens KacarenbHas m10cKocTh K cdepe 1
10 THenens [Tnomans chepo 1 YMeTh BBIUUCIATH TUIOMIATh OOKOBOW TOBEPXHOCTH W TOJTHON
11 8Hepens [Tnomans chepbl 1 MOBEPXHOCTH IFJIHH/IPA ¥ KOHYCA.
12 8uenens Kontponbnas pabora Ne 5.1 «Ilumunap,| 1 ®
KOHYC H mapy OpPMYJIMpOBaTh ompeneieHue chepbl W mapa, HX IEHTpa,
paaryca u AuameTpa.
13 9uenens Hunnunp, konye u wap. Pewenue saaq 1 WccnenoBars B3aMMHOE PAcroNiokeHHue cdepbl ¥ IUIOCKOCTH,
(dhopMyIUpOBaTh ONPE/ICIICHUE KacaTeIbHOM IJIOCKOCTH K cdepe.
Pemare npocTelie 3a1auu, B KOTOPBIX (PUTYPUPYIOT KOMOHHAIIMU
MHOTOTPAaHHUKOB H TEJI BPAIICHHSI.
I'naBa 7. O6bembl Tea ( 154.)
14 10enens ITousitue o6beEMa 1
15 10HeACIS O0BeM IPSAMOYTOIBLHOTO MapaslieNICIHneaa 1
16 1 1nenens OGBbeM pAMOii PH3MEI 1 OOBSCHATB, KaK H3MEpAIOTCS 00BEMBI Tel, HpOB((i))M aHaJIOTHIO C
M3MEpPEHUEM IO/ MHOTOYTOJIBHUKOB; (OPMYIHPOBATH
17 12Henens O6beM LUIUHIpA 1 p y ; PMYIHp




18 12uenens O0BeM npsAMOit TPU3MBI U IUITHH]IPA 1 OCHOBHBIC CBOWMCTBa OOBEMOB M BBIBOAWTH C WX TOMOIIBIO
19 13Henens BrolunciieHne 00BEMOB Tell ¢ IIOMOIIBIO| | (bopmyity 00beMa IPAMOYTOIBHOTO MapaieIenuie/ia.
OTPEJICICHHOTO WHTErpaJia .
20 l4nenens OGBbeM HAKITOHHOI TPHIMBI 1 dopMynMpoBaTh M JOKa3bIBaTh TEOpEMBI 00 00BEeMe MpsSMOH
X P OGbeM MHpaMHLT 1 MPU3MBI U 00BEME UITHHPA.
22 1 Snenens OGbem KoHyca 1 BriBoauTh MHTErpasIbHYI0 QOPMYIY U BBIYMCICHHS 00HEMOB
23 16uenens O0wem mapa 1 TeJd W JIOKa3blBaTh C €¢ IOMOIIBID TeopeMbl 00 o0beme
24 16He e O6beM mapa 1 HAKJIOHHOM NPU3MBI, TUPAMH/IBI U KOHYCA.
25 1 7uenens [Tnomans cdepst 1
dopMynMpoBaTH U T0Ka3bIBaTh TEOpeMy 00 00beMe mapa u ¢ ee
26 18nenens IInomans cheper 1 MTOMOIIBIO BRIBOAUTE (POPMYITY TUIOIIAIH C(hephl.
27 18uenens KonTponbaas padota Ne 6.1 «O0beM Tem» | 1
28 19Henens O0wembI Ten. Pemmenne 3amaq 1 Pemiats 3agaun, cBA3aHHBIE ¢ BBIYUCICHHEM 00BEMOB Tel.
I'naBa 4. BekTopsbl B npocTpancTie (6 4.)
29 20uemens [TonsTie BexkTOpa. PaBeHCTBO BEKTOPOB 1 @®opMynMpoBaTh  ONpeneNeHHEe  BEKTOpa, €ro  JUIMHB,
30 20He[[eﬂﬂ Crnoxeaue ¥ BBIUUTAHUE BEKTOPOB. C}’MMa 1 KOJUIMHEAPHBIX M PAaBHBIX BEKTOPOB, IIPUBOJWUTL IIPHUMECPHI
HECKOJIbKHX BEKTOPOB. (I)I/I3I/IT-ICCKI/IX BCKTOPHBIX BCIIMYHH.
31 2luenens VMHOXEHHE BEKTOPA Ha YHUCIIO 1 .
OOBACHATh, KaK BBOIATCS JEHCTBHA CIIOKECHUS BEKTOPOB,
32 22uHenens KommnanapHueie BEKTOPBI. [IpaBuno| 1
BBIYUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpA HA YUCIIO, KAKMMU
TapajieaeCnnicaa CBOMCTBaMH OHM 00JaJaroT, YTO TaKO€ MPaBHJIO TPEYTOJbHUKA,
33 22uenens Paznoxenue BeKTOpa Mo TpeM HEKOMILTAHAPHEIM | | NpaBWjO  MapajiesiorpaMma, — [PaBHJIO  MHOTOYTOJbHHKA
BCKTOpaM CJI0’KEHHS BEKTOPOB. Pemars 3a1auu, CBA3aHHBIE ¢ JEHCTBUSAME
34 23Henens Bekrope! B mpocTpancTse. Pemenue 3agay 1 HAJ| BEKTOPAMH.
OOBSICHATh, KaKHE BEKTOPHI HA3BIBAIOTCS KOMIUIAHAPHBIMH.
YMeTh NPUMEHSTH TPABUJIO MapajuiesiorpaMma JJisl Pa3iioKeHHs
BEKTOpa M0 TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
I'nmaBa S Metoa koopauHat B npoctpaHcTie. [IBuxenust (114)
35 24uenens IIpsmoyrosbHass  cucreMa  KoopauHart  B| 1 OOBSCHATB, KaK BBOAUTCS NPSMOYTOJIbHASI CHCTEMa KOOPIMHAT
npoctpancTe. KoopauHaThl BeKTOpA. B IIPOCTPAHCTBE, KaK ONPEIEIISIOTCS KOOPIMHATHI TOYKH M KaK
36 24nenens CBs3pb MEXIy KOOpIMHATAMH BEKTOpOB || OHU Ha3bIBAIOTCS, KAK ONPENEIIAI0TCSI KOOPANHATHI BEKTOPA.
KoopauHaTtamMu Touek. Ilpocreiimme 3agauu B DopMynMpOBaTh U AOKA3BIBATH YTBEPIKICHUS O KOOPJMHATAX
KOOpJIMHATaxX CYMMBI M Pa3HOCTH JIByX BEKTOPOB, O KOOpIWHATAX
37 25Henens VYpaBHenue chepsl 1 MIPOM3BEICHHS BEKTOPA Ha YKCII0, O CBSI3H MEKIY
38 26He1es YTl MeXJIy BEKTOPaMH 1 KOOpJIMHATAMH BEKTOPa U KOOPAWHATAMH €TI0 Hadyalia v KOHIIA.
39 26HeIeI CKalspHOE PON3BECHNE BEKTOPOB 1 YMeTh pemaTh MpocTeliue 3aJa4d B KOOpIMHATaX. anio,umb
40 27 Henens BolMCICHAC YO MOKLy mpAvbME  H| 1 ypaBHEHHE c(hepbl JAHHOTO paguyca C HEHTPOM B JAHHOH TOYKe.




TIJIOCKOCTSAMHU

O6’B$ICH$ITL, KaK ONpeACIACTCA YroJl MCXKAy BCKTOpaMH,

41 28 menens Berluncienne  yrioB  Mexay — OpsAMbIME  H| ] OPMYJIUPOBATh ONPEACICHUE CKATSPHOTO MPOU3BEACHHUS
it y y p p p
IIJIOCKOCTSMHU BEKTOPOB. YMETh BBIYUCIIATH YIOJ MEXY NPSIMON U
42 28 Henens LlenTpanbsaas cumMeTpust. OceBas CHMMETPHUS 1 [IJIOCKOCTBIO
43 29 Henens 3epkanbHas cummerpust. IlapasienbHblil nepesoc | 1 , HCTIOJTb3YsI BBIPQYKEHUE CKASIPHOTO POU3BEACHHS BEKTOPOB.
44 |30 Henmens KonTtponsHas pabora 7.1 «Metoa koopauHar | 1 IIpAMEHATE BEKTOPHO-KOOP IHHATHBIH METOZ IIPH PELICHUH
reOMETPUUYECKHUX 33/1a4.
B [IPOCTPAHCTBE»
OOBSCHATB, YTO TaKOE 0TOOPaKEHUE MTPOCTPAHCTBA Ha ceOsl U B
45 30 menens Meron koopAMHAT B IpocTpaHcTBe. JBHkeHus. | |
Pererie 3azau KaKOM CIIy4ae OHO Ha3bIBACTCS JBHIKCHUEM IIPOCTPAHCTBA.
OOBSICHATH, YTO TAKOE LIEHTPAJIbHAS CHMMETPHS, OCEBasI
P pus,
CUMMETpUSI, 3epKajbHas CHMMETPUSI, MTApaJUICIIbHBIN MepeHOC.
[TprMEHSTh IBHXKCHHS MIPU PEIICHUH TEOMETPHUYCCKHX 3a/1a4
IloBTOpenue (6 4.)
46 31 "enens [TosTOpEHHME. [MapamiensHOCTh ull
HEPICHAUKYIAPHOCTh MPSMBIX M IUIOCKOCTEH B
HPOCTPAHCTBE
47 32 Henens TToBTOpeHHe. J{ByrpaHHbIE YTl 1 [IpuMeHATh  TeOopeTUYECKHEe 3HaHUS Ha  MPAKTHUKE,
48 32 Henens TTosTopenne. [LIOMAIH HOBEPXHOCTEH Te 1 0000IUTE M CHUCTEMATU3UPOBATh INPONIEHHBIA y4YeOHBIH
49 33 Henens [Mosropenwue. Tena BparieHus 1 MaTcpHai
50 34 "enenst IMosTopenue. O6bEMBI TEI 1
51 34 "enenst [ToBTOpenue. UToroBeiii ypok 1




6. YueOHO-MeTOAUMYECKOE M MAaTepUAJbLHO-TEXHHYECKOe olecnevyeHne o00pPa30BaTeJbLHOIO
npouecca

Vyebno-memoouueckuii komnaexm:

o Mopnkosuu A. I'. Anrebpa u Hauana ananusa. 10-11 knacce: yueOHuK 6a30Boro ypoBHs / A.
I'. Mopakosuy, I1. B. CeménoB. — M.: Muemo3una, 2017.

o MopnkoBuu A. I'. AnreOpa u Hayana aHanu3za. 10-11 kinace: 3amaunuk 6a30Boro ypoBHs / A.
I'. Mopakosuy, I1. B. CeménoB. — M.: Muemo3una, 2017.

o I'mua3Oypr B.M. Anrebpa m Havana ananusa. 11 xmacc. KonTponpHble paboThl, 0a30BBIN
ypoBeHb. — M.: MHemo3uHa, 2016.

o AnexcanapoBa JILA. Anrebpa u Hayanma aHamuza. 11 kmacc. CamocTosiTenbHBIE PaOOTHI,

0a30BbIil ypoBeHb. — M.: MHemo3uHa, 2015.

e (COOpHUKH AJIs MOATOTOBKY M mpoBeaenust EI'D /2020-2021

o I'eomerpusi: 10-11 xim. / JI. C. Artanacsn, B. ®. byry3os, C. b. Kamommes u ap. — M.:
IIpocsemenue, 2015.

® 3ug b. I'. T'eomerpus: nuaakt. Marepuansl: 11 k. / b. I'. 3uB, B. M. Meiinep. — M.: IIpocBemenue,
2011.

e U3yuenue reomerpun B 10-11kmaccax: meroa. pekomeHnanuu: kH. s yuurens / C.M.CaaksH, B.
®. byrysoB u np. — M.: [Ipocsemenue, 2010.

e (CamocToATeNbHBIE W KOHTPOJbHBIE paboTel 1o reometpun 10-11 wi1/M.A. HNuenckas —
M.,IIpocBemenne,2017.

A.II. Kucenes. Dnementapnas reometpusi.- M.:IIpocsemienue, 1980

HNuTepHeT-pecypcebi:

-denepanbHbIii UHCTUTYT neAarornyeckux M3MEpEeHH www.fipi.ru
-DenepanbHBIN IEHTP TECTUPOBAHUS WWW.rustest.ru

-PocO6pHam3op www.obrnadzor.gov.ru

-Poccuiickoe oOpa3oBaHUe. denepanbHbIi rnopTan edu.ru
-OenepanbHOE areHCTBO 10 0Opa3oBanuto PO ed.gov.ru

-DenepanpHblil cOBeT Mo ydeOHMKaM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit deneparuu
http://fsu.edu.ru

-OTkpbITBIA ~ OaHK  3agaHuil 1Mo  marematuke  http://www.mathgia.ru:8080/or/gial2/Main.html?
view=TrainArchive

-Cetb TBOpUeckux yuutenei http:/ www.it-n.ru/
http://vschool.km.ru Buptyansnas mkona Kupunna u Medoaus

http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm IInanumerpus. 3agaunuk
http://golovolomka.hobby.ru/ I'omoBomOMKH [T yMHBIX JTFOJIEH

http://www.intelteach.ru/UMPcatalog/f v801/u w801/f x801.esp?path=web%2Findex.htm O Tom, 4TO
TaKOE CTEPEOMETPHS M aKCHOMa

http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html 20 3agad 110
cTepeoMeTpuH. B Hauame mpemiaraeMoro CrucKa IBaaaTH aJrOPUTMOB MpEICTaBiIeH aa(aBUT

TEOMETPHUH U CIIUCOK 3JIEMEHTAPHBIX ACUCTBUN CTEPEOMETPUHU

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

http://matematika-naS.narod.ru/ - matematuka Ha 5! CaiiT Ay yuynuTesned MaTeMaTUKU

CanI@Ol{Hble noco6wz, HAYYHO-NONYJIAPHAA U UCMOpUYeCKasl tumepamypa.:


http://matematika-na5.narod.ru/
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http://www.mathgia.ru:8080/or/gia12/Main.html?view=TrainArchive
http://fsu.edu.ru/
http://ed.gov.ru/
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http://www.rustest.ru/
http://www.fipi.ru/

1. BuekiaccHas pabora mo matematmke. 5 — 11 wmaccel / A.B. ®@apkoB. — M.: Aiipuc-npecc,

2007
2. AraxanoB H.X., [Tonmunckuit O.K. Matemaruka: paifoHHble onumnuansl: 6-11 xmaccel. —
M.: IIpocBenienue, 1990.
3. I'aBpunosa T.Jl. 3annMarenbHas MaremaTuka: 5-11 kiaccel. — Bonrorpan: Yuurens, 2008.
4. JleButac I'.I'. Hecrangapthsie 3agaun no marematuke. — M.: UJIEKCA, 2007.
5. Ilepmu C.C., Ilepaun Bb.C. CtpaHuipl pycckoil MCTOPHMM Ha ypOKax MaTeMaTUKd. — M.:

[Tenaroruka-IIpecc, 1994.
6. [Tuayrun JI.®. 3a crpanunamu yuebHuka anredopsl. — M.: IIpocerienue, 2010.
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OKpanno-368ykoevie nocoous

Buneo¢punbMbl 06 HCTOpUN pa3BUTUS MAaTEMATHKH, MaTEMAaTHUYECKUX UAECH U METOJIOB.

Texnuueckue cpeocmea odyuenus

HanmenoBanue Mapka l'on WHBeHTapHbIN

Ne NpUOOpPETEHUsT | HOMEp IO
/1 IIKOJIC

1. HoyTtOyk ASUS X553-M 2016 10134400050

MynbTUMe IUHHBINA Acer—x113 DLP | 2016
MIPOEKTOP
3. MynbTUMEAUITHBIA Screen Media 2016 10134400052
dKpaH

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue

- KommiekT 4epTé&XHbIX MHCTPYMEHTOB (KJIACCHBIX M Ppa3JaTOYHBIX): JIMHEHKa,
TpaHcnopTup, yroiabHuk (30°, 60°), yronbHuk (45°, 45°), LUPKYJIb.

- Habops! m1st MmonenupoBanus (1iBeTHas Oymara, KapTOH, KallbKa, KJIeH, HOKHHUIIBI,
TJIACTHIINH).

7. JIMCT KOPPEKTHPOBKHU pado4eil MporpaMmmbl

KJ1acc Tema ypoka, Ne m\nn [Ipn4nHBI KOPPEKTUPOBKH, 3a cyer yero nNpoBeeHa
PEKBU3UTHI TOKyMeHTa (Ne KOPPEKTUPOBKA
IpHKasa, /1aTa)

Ipunioxenue



®opmMbl yueTa padodeid NporpaMMbl BOCIUTAHUSA B padoyeid mporpamMmme 1o
MaTeMaTHKe

PaGouas nporpamma Boctiutanuss MBOY COILL Ne 102 peanusyercs B TOM 4HCIIE U Yepe3
MCIIOJIb30BaHUE BOCIIUTATENBHOTO MOTEHIIMAIA YPOKOB MaTeMaTUKH. TemaTuyeckoe
IIaHupoBaHue 1o MaremaTtuke s 10- 11ro Kiracca cocTaBiaeHO ¢ yueToM padouei
porpaMMbl BocnuTaHusa. OCHOBHBIMH BOCIHUTATEIbHBIMU (PYHKIUSAMHM MAaTEeMaTUKHU KaK
MPEAMETHOM 00JIACTH SIBJISIFOTCSI BOCIIUTAHUE Y YUAITUXCS JJOTUYECKON KYIbTYpPhl
MBIIUICHUS, CTPOTOCTH U CTPOMHOCTH B YMO3AKIIOUEHUSX; COJIEPKAaHNE MATEMaTUYECKUX
3a/1a4 Ja€T BO3MOKHOCTh 3HAUUTENILHO PACHIUPUThH KPYTro30p y4aliuxcs, HOJAHITh UX OOLIni
KYJbTYPHBIN YPOBEHb.

Bocnumamenwvnuiit nomenyuan npeomema «Mamemamuxa) peanu3yercs yepes:

« MoOyXxaeHrne o0ydJaromuxcs co001aTh Ha YPOKE OOLICTIPUHSATHIE HOPMBI IIOBECHHUS,
MpaBuiia OOIIEHUS CO CTAPIIUMU (TIEJarorn4YeCKUMHU paOOTHUKAMM) U CBEPCTHUKAMU
(oOyyaromuMucs ), IPUHIUITB y4eOHON JUCHUIUIMHBI U CaMOOPTaHu3alu. MeTobl u
MPUEMBL: 00CYKIEHUE IPABUII OOIIEHHSI CO CTAPIIUMHU (YUUTETIAMU) U
CBEPCTHUKAMHU(IIKOIbHUKAMM ), TPUHIUIBI Y4€OHON AUCIUIUIMHBI U
caMOOpraHu3aluu;

« TpUBJICYEHUE BHUMAHMS O0YUYaIOMIUXCS K LICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBJICHUN, COOBITUI Yepe3: oOpallleHre BHUMaHUs Ha
HPABCTBEHHBIE ACTIEKThl HAYYHBIX OTKPBITUN, KOTOPbIE U3yUYalOTCs B JAHHBI MOMEHT
Ha YpOKE; Ha IIPEACTABUTENIEH YUECHBIX, CBA3AHHBIX C M3y4aeMbIMU B JAHHBII MOMEHT
TE€MaMH, Ha TOT BKJIaJl, KOTOPbI OHM BHECIIM B PAa3BUTHE HAIlIEW CTpaHbl U MHUpPA, HA
JOCTOMHBIE MMOAPAKAHUS IPUMEPBI UX KU3HU, HA MOTHBBI X OCTYNIKOB. MeTO/IbI U
MPUEMBI: OpTaHn3anusa paboThl ¢ OTYyYaeMON Ha YPOKE COLMANIBHO - 3HAUUMOM
uHpopMalel, THUIIMMPOBAHUE €€ 00CYKICHUS, BHICKA3bIBAaHUS 00yUYaIOIUMUCS
CBOET0 MHEHUs, BEIPAOOTKH CBOETO OTHOILICHHUS;

e HCIOJIb30BAHKME BOCIHUTATEIbHBIX BO3MOKHOCTEHN COJIEp )KaHUs y4eOHOTro nmpeamera
1t popMUPOBaHUS Y 00YUAIOIIUXCS POCCUUCKUX TPAAULIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX U COLMOKYJIbTYPHBIX IIEHHOCTEH. MeToAbl U IPUEMBIL: IEMOHCTPALIUS
JETSIM TIpUMepa OTBETCTBEHHOT'0, TPAXIAHCKOTO MOBEACHUS, POSBICHUS
YeJI0BEKOJIIO0US U 100pOCEPAEUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX TEKCTOB IS
YTEHUs, 3a]a4 JUIs PEeIIeHus, IPOOJEMHBIX CUTYalUil ISl 0OCYXAEHUS B KJlacce);

e BKJIIOYEHHE B YPOK MUIPOBBIX IPOLELYP, KOTOPHIE IOMOTatOT NOAAEPKATh MOTUBALIMIO
oOyuJaroluxcs K MOoJy4eHUI0 3HAaHUM, HAIa>KUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX
OTHOILIEHUH B KJIacce, IOMOTal0T YCTaHOBJIECHUIO JOOpOXKeIaTeIbHOM aTMOC(EpPHI BO
BpEMs YPOKa;

+ TMPUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (POpM pabOThI, CTUMYIHPYIOIINUX
MO3HABATENbHYIO MOTUBALIUIO O0YYarOIIUXCS.

e NPHUMEHEHHE IPYNIOBON pabOThl UK PAaOOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM pabOThI M B3aUMOJIEUCTBHIO C IPYTUMH
00y4YaromuMHucs.

« BBIOODP U UCTIOJIB30BAHUE HA YPOKAX METO/I0B, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX
BOCIIUTATENbHOE BO3ACHCTBHE HA IMYHOCTh B COOTBETCTBUU C BOCIIUTATENbHBIM
UJICAJIOM, LIEJbIO U 3a/1ayaMH BOCIIUTAHUS;



WHULMAPOBAHUE U MOJJEP/KKA UCCIIEI0BATENBCKOM JAESITEIbHOCTH IIKOJIBHUKOB B
¢dbopMe BKITIOUEHHS B YPOK Pa3IMYHbIX UCCIEI0BATEIbCKUX 3aJaHUN U 3a]1a4, YTO JaeT
BO3MOKHOCTb O0YYarOIIMMCS IPUOOPECTH HaBBIKK CAMOCTOSTEIBHOIO PEIIEHUS
TEOPETUUYECKON MTPOOIIEMBI, FEHEPUPOBAHUA U 0QOPMIICHUS COOCTBEHHBIX TMIIOTE3,
YBAXXUTEIBHOTO OTHOIICHHS K UYKUM UIESM, ITyOJIUYHOTO BHICTYIUICHHUS,
apryMEHTUPOBAHMS U OTCTAaUBAHUS CBOEU TOUKH 3pEHUSl. METO/IbI U PUEMBI:
peanu3zanus HHIUBUYAbHBIX U TPYIIOBBIX UCCIEA0BATEIbCKUX MMPOEKTOB.
YCTAHOBJIEHHE YBAXKUTEIbHBIX, IOBEPUTEIbHBIX, HE()OPMAJIbHBIX OTHOLLIEHUN MEXKIY
YUUTEJIEM U YUEHUKAaMH, CO3/IaHUE Ha YPOKAX 3MOLMOHAIIbHO-KOM(OPTHOH cpebl;
opranuzanus megdcTBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIEBAIOIIMH OJHOKJIACCHUKAMHU, JAFOIIETO IIKOJbHUKAM COLIMAIBHO 3HAYNMBIi
OIBIT COTPYJHUYECTBA U B3aUMHON MOMOIIU. MeTObl ¥ TPUEMBI: HACTABHUYECTBO.
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