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Knacc __10
VYpoBeHb 0011er0o 00pa3oBaHus: CPEAHSNA IIKOJA
Yuaurens:

Cpoxk peanu3zanuu nporpammsl, yaeonsiid roa: 2022-2023 yueOHbIi 10

KonnuecTBo yacoB 1o yueOHOMY T1aHy: Bcero mo ajredope 102 yacoB B roj, B HeJeJI10 - 3 yaca;
BCero 1o reoMeTpuu 68 4acoB B roji, B HeJeJII0 - 2 yaca;

CraHzmapT OCHOBHOTO 00111er0 0Opa3oBaHus M0 MareMaTuke (6a30BbIid ypoBeHb), 2004 1.

®DenepanbHblil 0a3UCHBIN yueOHBIN J1aH U TPUMEpHbIe y4eOHbIe MIIaHbl J1s1 0011e00pa30BaTeIbHbIX

yupexaeHun PO, peanuzyronx nporpaMMbl 0011ero 00pa3oBanus, ¢ U3MEHEHUSIMH U JOTIOJHEHUSMU OT

1 pepamns 2012 1.

®denepanbHbIil 6a3ucHbIi yueOnbld maH (IIpukas MunucrepcTBa oopazoBanus ot 30 aBrycra

2010r.Ne889).

®denepalibHbII MIepeyeHb Y4eOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K UCIIOJIb30BAHUIO B

00pa30BaTENbHBIX YUPEKICHUSIX.

VYueOusiii mnad ['BOY «COL Ne2 r.Marac» na 2022-2023 yueOHbIl TO/I.

Maremaruka(anreOpa u Hagano marematuieckoro ananuza) 10-11 kmacc: yueOHUK st

00111e00pa30BaTEIBHBIX YUPEKICHUI 0a30BbIi U yriryonaeHHbli yposau / [C.M.Hukosbckuii, M.K.

IToramos, H.H. PemeraukoB u ap.]. — M.: IIpocsemenue, 2017. — 431 c.: nin. — (MI'Y — mkoure).

Marematuka(reomerpusi) 10-11 xiacc: yue6.u1s 0011eo06pa3oBaTeabHbIX YUPEXKICHUNH 0a30BbIH U

yrinyonennsiit yposau / [J1.C. Aranacsiz, B.®. Byrysos, C.b. Kagomues u ap.]. — M.: IIpocBerieHue,

2017. — 255 c.: mn. — (MI'Y — mikoute).

r. Marac
2022-2023 y4eOHblii roj



IHosicHUTEABLHAA 3AIINCKA

PaGouas mporpamma no anredpe mist 10-11 kinacca (kypca, ypoBHsS 00y4deHHs) COCTaBJICHA Ha OCHOBE
CIICAYIOIIHUX HOPMAaTUBHO-TIPABOBBIX U MHCTPYKTHBHO-METOJMUECKUX JTOKYMEHTOB:

e @enepanbHblif 3ak0H 0T 29.12.2012 r. Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @eneparum»;

e @enepanbHBIl KOMIOHEHT TOCYaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB OCHOBHOTO OOIIETO M
cpenHero (MmoJjHoOro) obimero oOpa3oBaHusi, YyTBEPKIECHHOTO NprKazoM MunobOpasoBanusi PO ot 5
mapta 2004 r. Ne 1089 (nJ1st 0CHOBHOIH HIKOJIBI 9 KJIace U cTapiueii mkoibl 9-11 kiace);

¢ [IpumepHas nporpamMma o yaueOHOMY MPEIMETY «aiaredopa»

e Anrebpa u Hauvana aHanuza. COopHuk paboumx mporpamm. 10-11 kmaccel: yue6. mocobue amus
yautenei oomeoopaszoar. opranusanuii / T. A. Bypmuctposa. — M. :Ilpocsemenue, 2017. — 128
C.

e Teomerpus. COopuuk paboumx mnporpamm. 10-11 xmaccel: ydeO. mocoOue ISl y4YHUTENeH
obmieoOpasosar. opraam3anwii / T. A. Bypmucrpoa. — M. :Tlpocsemenue, 2018. — 143 c.

e [lpuka3 MunucrtepcrBa npocsenienus Poccuiickoit ®@enepanuu Ne 632 ot 22
HOs10ps 2019 r. "O BHeceHUM U3MEHEHUH B (eiepalIbHbIN NepeueHb y4eOHUKOB, PEKOMEHIOBaHHBIX
K MCTIOJI30BaHUIO MPH PeaTH3alMy HMEIOIINX TOCyIapCTBEHHYIO aKKPEIUTALINIO0 00pa30BaTeIbHBIX
MPOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeiHero odpazoBaHusi, cHOPMUPOBAHHBII
npukazoM MunucrepcTBa npocseneHusi Poccuiickoit denepanuu ot 28 nexadbps 2018 r. Ne 345 "

e VcraB I'BOY «COII Ne2 r.Marac»;

e Tlomoxenue o Paboueit mporpamme mo yueGHOMY TpeaMeTy (Kypcy) menarora, OCyIleCTBISIONIETro
peanmzanuio @I'OC OOII I'BOY «COII No2 r.Marac»

e VueOnsnii man ['BOY «COI Ne2 r.Marac» nHa 2022-2023 y4eOHBII TO

e ['010BOM KaJIeHIapHBIN rpaduK Ha YI€OHBIN TO/I.

ean u 3agaum Kypca

B cooTtBercTBHM ¢ nmpuHATON KoHIenyel pa3BUTH MaTeMaTHYecKOTo oOopazoBaHus B Poccuiickoii
Odenepannn, MaTeMaTHUYECKOE 00OpPa30BaHUE PEIaeT, B YACTHOCTH, CIEAYIOIINE KIIIOUEBbIe 3a1a4H:

— «IIPEOCTABIATh  KaXJAOMYy  OOyYaromeMmycsi  BO3MOXHOCTb  JOCTHKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HEOOXOAUMOTO ISl JalbHEHIIIeH yCIIeHOM KU3HH B OOIIECTBEY;

— «obecrieunBaTh HEOOXOJMMOE CTpPAHE YHUCIIO BBITYCKHUKOB, MaTeMaTHuecKas MOATOTOBKa
KOTOPBIX JOCTATOYHA JJISl MPOJODKEHU 00pa30BaHUs B Pa3IMUHBIX HAMpPABICHUSX U JUISl IPAKTUYECKOU
NesITeNIbHOCTH, BKJIIOYAs MpEnoJiaBaHue MaTeMaTHKH, MaTeMaTUYeCKUE HUCCIeoBaHUs, paboTy B cdepe
MH(OPMALIMOHHBIX TEXHOJIOTUHN U JIP.»;

— «B OCHOBHOM OOIIeM U cCpeaHeM o0meM oO0pa3oBaHHH HEO0OXOIUMO MPEAyCMOTPEThH
MOATOTOBKY OOYy4alolIMXcs B COOTBETCTBMM C HX 3alpocaMH K YPOBHIO TOJTOTOBKH B cdepe
MaTeMaTH4eCKOro 00pa3oBaHUs.

CoOTBETCTBEHHO, BBIACISAIOTCS TPH HANPaBICHUS TPeOOBAHUH K pe3ylibTaTaM MaTeMaTH4YeCKOTO

00pazoBaHUs:
1) MPAKTUKO-OPHUEHTUPOBAHHOE MAaTEMAaTHYECKOE 00pa3oBaHue (MaTeMaThKa Jis )KU3HH );
2) MaTeMaTHKa JJIsl UCTIONB30BaHUs B Mpodecchy;
3) TBOPUYECKOE HaIpaBlIeHHWE, HA KOTOPOE HAIEJIeHbl Te 0Oydaromuecs,, KOTOpbIe MIaHUPYIOT

3aHMMAaThCSI TBOPYECKOW W MCCIIEA0BATEIbCKOM paboTol B 0071aCTH MaTeMaTHKH, (DU3UKH, SKOHOMUKHU U
JAPYrux o0nacTsX.

DTH HampaBIlICHUS peaTU3yIOTCs B IBYX ON0Kax TpeOOBaHUI K pe3yabTaTaM MaTeMaTH4ecKoro
oOpa3oBaHusl.

Ha 6a3oBoM ypoBHe:

- Beimycknuk Hayuntes B 10-11-M kiaccax: Juist CTIONIB30BaHUS B TIOBCETHEBHOM )KU3HU U
o0ecrieyeHns BO3MOKHOCTH YCIICIIHOTO MPOJIOJDKEHUSI 00pa30BaHUsI [0 CIIELUATBHOCTSIM, HE CBSI3aHHBIM C
NPUKIIAHBIM UCTIOJIb30BAaHUEM MaTEMaTHKH.



— BBIMYCKHUK MOJYYMT BO3MOKHOCTH HayuuTbesi B 10-11-m kmaccax: mist pasBUTHA
MBIIIJIEHUS, HWCIOJb30BAaHUS B IIOBCEJIHEBHOM JKU3HU M OOECHEYEeHHs BO3MOYKHOCTH YCIEIIHOIO
OPOJOJDKEHUST 00pa30BaHUSl IO CIEHUAIBHOCTSAM, HE CBS3aHHBIM C NPUKIAJHBIM HCIOJIb30BaHUEM
MaTeMaTHKU.

Ha yrnyGnenHoM ypoBHe:

— Breimmyckauk Hayuntest B 10-11-m kimaccax: sl yCHEmHOTO MPOJIOIHKEHUsT 00pa3oBaHUs 10
CHELMAILHOCTSIM, CBSI3aHHBIM C IIPUKJIAHBIM UCIOJB30BaHUEM MAaTEMaTHUKH.

— BBIMYCKHUK MOJY4YHT BO3MOKHOCTH HayuuThest B 10-11-m kmaccax: mns oOecriedeHus
BO3MOYHOCTH YCIIELTHOTO IIPOJA0JIKEHUS 00pa30BaHus 110 CIELIMAIBHOCTSIM, CBSI3aHHBIM C OCYLIECTBIIEHUEM
Hay4YHOU U MCCIIEeI0BATENIbCKON AEATEILHOCTU B 001aCTH MaTEMaTHUKU U CMEKHBIX HayK.

B cootBerctBUM ¢ DenepanbHbiM 3ak0HOM «O0 oOpazoBanuu B POy (ct. 12 . 7) opranuszanumy,
OCYILIECTBIISIONINE 00pa30BaTEIbHYIO JESITENbHOCTD, PEATU3YIOT 3TH TpeOOBaHUs B 00pa30BaTEIbHOM
MPOIIECCE C YUETOM HACTOAIIEH TPUMEPHON OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Kak Ha OCHOBE
y4e0HO-METOAMYECKUX KOMIJIEKTOB COOTBETCTBYIOLIETO YPOBHSI, BX0A41uX B DeepanbHblil epeyeHb
MunuctepctBa oOpa3oBaHus 1 Hayku Poccuiickoit denepannu, Tak ¥ ¢ BO3MOXKHBIM UCIIOJIb30BAaHUEM
MHBIX UCTOYHUKOB yueOHOU nHpopmaimu (yaeOHO-MeToinYecKue nocoous, oOpa3oBaTesbHbIE TOPTAIbI U
caiThl U J1p.)

[lenu ocBoeHMs MporpamMMbl 6a30BOT0 YPOBHS — 00ecriedeHre BO3MOXKHOCTH UCTOIb30BaHUS
MaTeMaTHYeCKUX 3HAaHUN ¥ YMEHHUH B MOBCEAHEBHOMN KU3HU Y BOBMOKHOCTH YCHEIIHOTO POAOKEHUS
00pa30BaHUs MO CHEIHATBLHOCTSIM, HE CBA3aHHBIM C MIPUKIIAIHBIM HUCIIOJIb30BAHUEM MaTeMaTHKU. BHyTpu
3TOTO YPOBHS BBIAEISIOTCS JABE PAa3IUUHbIE IPOTPAMMBL: KOMHEHCUPYIOWads 6a308as U 0CHOBHAsL 6A308a3L.

KomneHncupytomast 6a30Bast mporpaMmMa coJIep>KUT paCIIMPEHHBIN 00K MOBTOPEHUS U
IIpeIHa3Ha4YeHa JUIsl TeX, KTO MO Pa3IMYHbIM MPUYMHAM II0CJIE OKOHYAHHS OCHOBHOM ILIKOJIBI HE UMEET
JOCTAaTOYHOM MOJrOTOBKH ISl YCIIETHOTO OCBOEHHUS Pa3/IeioB ayireOpbl U Haual MaTeMAaTHYECKOTO
aHaM3a, TCOMETPUHU, CTATUCTUKUA U TEOPUH BEPOSTHOCTEH TI0 MpOoTrpamMMe CpeaHer (ITOTHOM)
00111600pa30BaTEIILHON IITKOJIHI.

IIporpamma no MaTeMaTuke Ha 6a30BOM ypOBHE IpEJHA3HAUCHA JUIsl 0OyUaroIIUXCs CpeIHeH
IIKOJIbI, HE UCIIBITHIBABIINX CEPbE3HBIX 3aTPYIHEHUH Ha MPEABbIIYIIEr0 YPOBHSI 00yUEHHMS.

OOyuaromuecs, ocylecTBIsA0ImKe 00ydeHne Ha 6a30BOM YpOBHE, JJOJKHBI OCBOMTH 00LIHE
MaTeMaTU4YeCKue YMEHMsI, He0OXOAUMBIE /ISl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MI0JIy4at0T BO3MOKHOCTb U3YYUTh IPEAMET IIIy0Ke, C TeM YTOObI B ajIbHEHIIEM IPU HEOOXOAUMOCTH
U3y4aTh MaTEMaTUKY JUIs IPO(EeCCHOHAIBHOIO IPUMEHEHHUS.

[Ipu n3yueHnn MaTeMaTUKU Ha yrilyOJI€HHOM YpOHE IPEIbsBIIAIOTCS TpeOOBaHMU,
COOTBETCTBYIOIIME HAIIPABICHUIO «MaTeMaTHKa [l IPOPEeCCHOHATIBHOM e TEIbHOCTH; BMECTE C TEM
BBIITYCKHMK I10JTy4aeT BO3MO>KHOCTb U3yYUTh MAaTEMaTHKy Ha ropaszio 60Jiee BBICOKOM YPOBHE, UTO
co3/1acT (pyHIaMEHT JJIs JalbHENIIEro Cephe3HOro N3yUeHHUs MaTeMAaTUKU B BY3e.

IIpumepHBIe TPOrpaMMBbl COAEPKAT CPABHUTENIBHO HOBBIN JJI POCCUMCKOM LIKOJIBI pa3iel
«BepostHocTh 1 craTicTUKay. K 3TOMY pazfeny OTHOCATCS TakKe CBEACHUS U3 JIOTUKU, KOMOMHATOPUKH
U Teopuu rpados, 3HAUUTEIbHO BapbUPYIOILKECS B 3aBUCUMOCTH OT THIIAa IPOTPAMMBI.

Bo Bcex npumepHBbIX ITporpammax 0oJIbII0€ BHUMaHHUE yIesAeTCsl MPAaKTUKO-OPUEHTHPOBAHHBIM
3agauam. OJJHa U3 OCHOBHBIX IieJiell, KOTOPYIO pa3paboTUMKU CTaBUIIM Mepes] co00i, — co31aTh MpUMEpPHBIE
IIPOrPaMMBI, IJI€ €CTh MECTO IPUMEHEHUIO MaTEMaTUUECKUX 3HAHUH B JKU3HH.

ITpu n3yueHnn maTeMaTUKU OOJIBIIOE BHUMAHUE YJIENISETCS pa3BUTHI0 KOMMYHUKATUBHBIX YMEHHH
(popmynupoBaTh, apryMeHTUPOBATh U KPUTHKOBATH), HGOPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIICHUS B
4acTH MPOBEPKHU UCTUHHOCTH U JIO)KHOCTH YTBEPXKIECHUMN, IOCTPOEHUS IPUMEPOB U KOHTPIIPUMEPOB,
LIEMOYeK YTBEepP:KJICHHH, (GOPpMYITUPOBKU OTPULIAHUH, a TAKXKe HEOOXOMMBIX U I0OCTaTOYHBIX ycloBuUil. B
3aBHCHUMOCTH OT YPOBHsI IPOIpaMMbl OOJIbIIIE WIIM MEHbIIIE BHUMAHUS YJIENAeTCsl YMEHHIO paboTaTh 1Mo
QITOPUTMY, METO/IaM TIOUCKA aJITOPUTMA U ONIPEAEICHUIO TPaHMIL] IPUMEHUMOCTH aJITOPUTMOB.
TpeboBanusi, chopmynupoBanHsie B pazjene «['eomerpus», B 00JbIIel CTEIeHH OTHOCITCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEICTABICHUH U rpapUUecKrX METOI0B, YeM K (hopManbHOMY OIUCAHUIO
CTEPEOMETPUYECKUX (PAKTOB.



Mean:

® OBJIQJICHUE CUCTEMOW MaTeMaTHYE€CKUX 3HAHUW W YMEHUH, HEOOXOIMMBIX ISl IPUMEHEHUS B
MPAKTUYECKOM JAEATEIbHOCTH, U3Y4EHHUS CMEXHBIX JUCLUUIUINH, TPOAO0DKEHHS 00pa30BaHus;

® UHTEJUIEKTyaJlbHOE pa3BUTHE, (POPMUPOBAHUE KAa4YeCTB JIMYHOCTH, HEOOXOAMMBIX YENOBEKY JUIS
MOJIHOLIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTUYECKON NESTEITbHOCTH:
SICHOCTH U TOYHOCTH MBICJIH, KPUTUYHOCTU MBIIUIEHUS, UHTYULIUH, JIOTUYECKOTO MBIIILJICHUS, JJie-
MEHTOB AJITOPUTMHUYECKOH KYJIbTYPHI, CIIOCOOHOCTH K MTPEOI0JICHUIO TPYAHOCTEH;

e (opMupOBaHHE TNPEICTABICHUH 00 WAEAX M METOJaX MATeMaTHKH KaK YHHBEPCAJIBHOTO S3bIKA
HayKH U TEXHUKH, CPEACTBA MOJACIMPOBAHMS SIBJICHUHN U MPOLIECCOB;

® T[OBBICUTH OOUIEKYIbTYPHBIH YPOBEHb U 3aBEpPIIUTh  (OPMUPOBAHMUE ILIEIOCTHON CHUCTEMBI
MaTeMaTHYeCKUX 3HAHUN KaK OCHOBBI JIIOOOM MpogecCHOHANbHON AESITEIbHOCTH, HE CBSI3aHHOM
HEMOCPEICTBEHHO ¢ MATEMATUKOM.

3anauu:

e pa3BHBaTh NPEACTABICHUE O YUCIIE U POJIM BBIUMCICHUN B YEJIOBEUECKON MTPAKTHKE;

¢ (opmupoBaTh NMPAKTUYECKUE HABBIKU BBIMOJIHEHUS YCTHBIX, MHUCbMEHHBIX, HHCTPYMEHTAIbHbIX
BBIYMCIICHUH, Pa3BUTh BBIUHCIUTENbHYIO KYIbTYPY;

e (opmMupoBaTh HaBBIKM OBJIAJICHUS CUMBOJMYECKHM SI3bIKOM aireOphl, BoIpabOTaTh (POpMalIbHO-
orepaTUBHBIE alredpandeckrue yMeHUs M HAyYUThCs MPUMEHSTh UX K PEIICHHIO 33/a4;

e pa3BHBaTh IPOCTPAHCTBEHHBIE MPEACTABIECHUS U U300pa3UTENIbHbIE YMEHMUS,

e (opMupoBaTh NPEACTABICHUS O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHpPE U O
pa3IUYHBIX CIIOCO0AX UX U3YUCHMS,

e (opMHUpPOBaTh HAYYHO-TEOPETUUECKOE MBIIIUIEHUE IIKOJIBHUKOB;

® Da3BUBaTh JIOTMYECKOE MBIIUIEHUE U pedyb — YMEHMs JIOTMYECKHM OOOCHOBAaTh CYXKIEHHUS,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI.

OO0u1ast XapakTepucTHKA Kypca

MaremaTtnueckoe 00pa3oBaHUE MIPAaeT BaKHYIO POJb U B IPAKTUYECKOH, U B JYXOBHOM KHU3HU
oOmectBa. [IpakTnyeckas cTopoHa CBsi3aHa C CO3/JaHUEM M IPUMEHEHUEM HHCTPYMEHTapHsl, HEOOX0JMMOT0
YeJIOBEKY B €ro MpOJYKTUBHOM JAEATENbHOCTH, JAYXOBHAs CTOPOHA — C MHTEJUICKTYaJIbHBIM pPa3BUTHEM
yesoBeka, ((OpMUPOBAHUEM XapakTepa U OOLIeH KyJIbTyphl.

be3 KOHKpETHBIX 3HAaHMM O MareMaTHKe 3aTPyJHEHO [OHMMaHUE NPUHIMIIOB YCTPOWCTBA MU
UCIOJb30BAHUSI COBPEMEHHON TEXHMKM, BOCIPHATHE M HHTEpIpeTalus pPa3HOOOpa3HOM COLMANbHOM,
HSKOHOMHUYECKOM, MOJUTHYECKOW HH(popMmanuu, Manod(p@eKTuBHA IOBCEIHEBHAas MpaKTHUECKas
NeaTenbHOCTh. KakJOMy uesioBeKy B CBOEH KU3HU IMPUXOANUTCS BBINOIHATH PACYETHI, YNTATh HH(OPMALIHIO,
NIPEJCTAaBICHHYIO B BUJE TaOJiMll, [uarpaMM, rpaukoB, IOHUMaTh BEPOSTHOCTHBIN XapakTep ciaydalHbIX
COOBITUH, COCTABJIATh HECTIOKHBIE AJITOPUTMBI.

N3yueHne naHHOrO Kypca 3aBepmiaeT (OpPMHPOBAHHE LEHHOCTHO-CMBICIOBBIX YCTAaHOBOK H
OpHUEHTAIMI yJaluxcs B OTHOIIEHHMH MaTEeMaTUYEeCKUX 3HAHUH M MPOOJeM MX MCIOJIB30BaHMS B paMKax
cpeanero o6uiero obpazoBanus. Kypc crnocobeTByeT (GopMHUpPOBAaHMIO YMEHHsI BHAETh U MOHHUMATh HMX
3HaYMMOCTh JUISI KaKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro Mpo(ecCHOHAIbHON esTeNbHOCTH; YMEHHUs
pa3nuyath (akThl U OLIEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMH OLIEHOK U
CBSI3b KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM LIEHHOCTEM.

be3 6a3oBoif MaTeMaTHYeCKOW MOArOTOBKM HEBO3MOXKHA MOCTAHOBKA 0OPa30BaHUSI COBPEMEHHOTO
4elloBeKa. B IIKoje mMaTemMaTHKa CIY)KUT ONOPHBIM NPEAMETOM s U3Yy4EHMs] CMEXHBIX JUCLMIUINH.



PeanbHO HEOOXOIUMOCTBIO B HAIlM JHU CTAaHOBUTCS HENpEphIBHOE o0Opa3zoBaHue, 4YTO TpelyeT
MOJIHOLIEHHOH 0a30B0#l 001meo0pa3oBaTeNbHOW MOATOTOBKH, B TOM YHCJIE€ M IO anredpe W Hadaiam
MaTEeMaTHYECKOI0 aHAJIN3a.

JUist )KM3HUA B COBPEMEHHOM OOIIECTBE BAXXHBIM SBISIETCA (POPMHUPOBAHME MATEMATHYECKOTO CTHIIS
MbInuieHUs. OOBEKTHl MaTeMaTHYECKHX yYMO3AKIIOUEHHH M MpaBWia MX KOHCTPYHPOBAHHS BCKPBIBAIOT
MEXaHU3M JIOTHYECKUX TIOCTPOCHHMH, BBIpAaOATHIBAIOT yMeHHUS (opMyaupoBaTh, OOOCHOBHIBATH U
JIOKa3bIBaTh CYXJCHMS, TEM CaMbIM Ppa3BUBAIOT JIOTUYECKOE MbIIUIEHHE. MaTeMaTuke NpUHAUIEKUT
Belylas posib B (OPMUPOBAHUHU AITOPUTMHUUYECKOTO MBIIUIEHUS,, BOCOUTAHUM YMEHUM JEeHCTBOBATH I10
3aJlaHHOMY airoputMy. B xozae pemieHusi 3agad — OCHOBHOM Y4eOHOM J[€ATENbHOCTM Ha YpoKax
MaTeMaTHUKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIIAJHAs CTOPOHBI MBILICHHUS.

OOydeHue mareMaTvke Aa€T BO3MOKHOCTh pa3BUBaTh y YYalllUXCS TOYHYIO, JAaKOHUYHYIO U
MH(OPMATUBHYIO peYb, YyMEHHE OTOMpaTh HauOoyiee MOAXOASIINE S3BIKOBbIE (B YacTHOCTH,
CUMBOJINYECKUE, TpauyecKue) CpeacTBa, T. €. CIOCOOCTBYET (POPMUPOBAHUIO KOMMYHHKATHUBHOM
KYJIbTYpPbI, B TOM YHCJIE€ — YMEHHUIO SICHO, JIOTUYHO, TOYHO M MOCIEA0BATEIbHO H3JaraTh CBOIO TOUYKY
3peHus, UCIOIb30BaTh SI3BIKOBBIE CPECTBA, aJleKBaTHbIE 00CYKIaeMoi rpodieme.

JlanpHeliee pa3BUTHE TPUOOPETYT U MO3HABaTeNbHbIE ACUCTBUA. Yualiuecs IiIy0)ke OCO3HaloT
OCHOBHbIE 0COOEHHOCTH MaTeMaTHKH Kak ()OPMbI UEIOBEYECKOTO MO3HAHUS, HAYYHOTO METO/1a TIO3HAHUS
MIPUPO/IbI, a TAKXKE BO3MOXKHBIE chepbl U TPAHUILIBI €€ TPUMEHEHHSL.

Maremarnueckoe oOpa3oBaHHE BHOCHT CBOM BKJIaJ B (hOPMHpPOBAHMUE OOIIEH KyJIbTYPhI YEJIOBEKa.
Heob6xomuMbIiMi KOMIOHEHTaMH OOIIeH KyJabTyphl SBISIOTCS 00Iee 3HAKOMCTBO C METOJIaMU MO3HAHUS
JEWCTBUTENBHOCTH, IPEACTaBICHUE O METO/JAaX MATEMaTHKH, MX OTIMYUAX OT METOJOB €CTECTBEHHBIX U
I'YMaHUTapHbIX HayK, 00 OCOOEHHOCTSX NPUMEHEHMs MaTeMaTUKU Ui PELIeHUs NPUKIAJHBIX 3a/ad.
W3yueHne mMaTeMaTHKH CHOCOOCTBYET ICTETHUECKOMY BOCHMTAaHHUIO YEJIOBEKA, MOHMMAHUIO KpPacoTbl U
U3AIIECTBA MATEMAaTHUECKUX PACCYXKIECHUI.

B pesynbTaTe meneHanpaBieHHONW Y4eOHOW IEATEIHHOCTH, OCYIIECTBIsIEMON B (hopmMax ydeOHOTO
UCCIIeIOBaHMs, y4eOHOro IMpOeKTa, MOJYYUT JajbHEWllee pa3BUTHE CIIOCOOHOCTh K MH(POPMALMOHHO-
MIOMCKOBOM JIEATENbHOCTU: CAaMOCTOSITEIbHOMY OTOOpY HMCTOYHUKOB HH(OpManuu B COOTBETCTBUM C
[IOCTABJICHHBIMU LEJIIMH M 3a/Ja4aMy. Yualluecss HaydyaTcsd CHCTEMaTU3MpoBaTh HHGOPMALMIO 10
3aJJaHHBIM IIPU3HAKaM, KpUTHUECKH OLIEHUBATh U HHTEpIpeTHpoBaTh HH(opMmanuto. M3ydenne kypca Oyner
cniocoOcTBOBaTh pa3BuTuio MKT-KoMIETEeHTHOCTH ydaluxcs.

[Tomyyur nanbHelliee pa3BUTHE CIOCOOHOCTh K CAMOOPraHM3allMM HCAMOPETYJALUU. Y yaluecs
[I0JIy4aT OIBIT YCIEIIHOM, IIeJICHANpPaBIEHHON U pe3ylbTaTUBHONW Yy4eOHO-IpeanpodeccuoHaIbHOM
JeATeIbHOCTH; OCBOSAT Ha MPAKTUYECKOM YPOBHE YMEHHE IJIAHUPOBATh CBOIO AEATEIHOCTb U YIPaBISTh
€10 BO BPEMEHH; MCII0JIb30BaTh PECYPCHbIE BO3MOMXHOCTH Ul JOCTHKEHUS Lieel; OCYIIEeCTBIATh BIOOD
KOHCTPYKTUBHBIX CTpAaTeruil B TPYJHBIX CUTYallUsIX; CAMOCTOSITEIbHO PEAIM30BbIBaTh, KOHTPOJIUPOBATh U
OCYILIECTBIIATh KOPPEKIMIO Y4eOHONH W IO3HABATENILHOW JESATEIbHOCTH HAa OCHOBE NPEABAPUTEIHLHOIO
IUTAHUPOBAHUS U OOpaTHOM CBSI3H, MOJy4aeMOil OT Mearoros.

ConepxaTenbHOH OCHOBOW M TJIaBHBIM CpPEACTBOM (DOPMHUPOBAHMS M PA3BUTHUS BCEX YKa3aHHBIX
CIOCOOHOCTEH CIIyXKUT IeJIeHaNpaBiIeHHbI 0TOOp yueOHOTro MaTepuana, KOTOPbIH BeIETCS Ha OCHOBE
NPUHLUIOB HAyYHOCTH U (PyHIAMEHTANbHOCTH, HCTOPU3MA,  JIOCTYIHOCTM U  HENPEPhIBHOCTH,
LEJIOCTHOCTU M CHCTEMHOCTH MAaTeMaTH4YecKOro o0pa3oBaHMs, €ro CBA3M C TEXHHUKOH, TEXHOJIOTHEH,
KU3HBIO.

HUKOM, TEXHOJIOTUEN, KU3HBIO.

Copnepxanue mo maremaTuke ¢GopmupyeTcs Ha OcHOBe (DYyHAaMEHTAIBHOIO sijpa IIKOJIHHOTO
MaTeMaTH4eckoro oOpaszoBaHus. OHO TpPENCTaBIEHO B BUJE COBOKYMHOCTH COJEp)KATENbHBIX JIMHUMH,
packpeIBaOMX HarnojgHeHue @OyHIaMEHTANbHOTO fAJpa IIKOJIBHOTO MaTeMaTH4YeCKOro 00pa3oBaHUs



MPUMEHHUTENHFHO K cTapiiei mkose. [IporpamMmma perimamMeHTUpYyeT 00bEM MaTepuana, 00s3aTebHOTO JIJIs
M3Yy4YeHUs1, HO HE 3a7a€T pacrpeesieHus ero no kiaccam. [loatomy copepkanue 1aHHOTO Kypca BKIIOYAET
CIIENYIOIIUe pa3aAeibl: «Aneceopay, «Mamemamuyeckuii ananuz», «Beposmuocms u cmamucmuray,
«l'eomempusy, «Bexmopul u koopounamwl 6 npocmpancmee.

Copnepxanue pasnena «Azeedpa» CocoOCTBYET (OPMUPOBAHUIO Y yYAIIUXCS MaTEMaTHYECKOTO
amnmapara JJid peleHus 3a71a4 OKpyxkarouiei peanbHocTH. [IpogomkaeTcs nu3ydeHue MHOTOUJICHOB C LIETTBIMHU
Koa(UITMEHTaMH, METOIOB HAX0XKJACHUS UX PallMOHALHBIX KOpHEH. [IponcxoauTt pa3BuTHE U 3aBepIICHUE
0a30BBIX 3HaHMI O yncie. Tema «KoMIUIEKCHBIE YHCIay 3HAKOMHT yYAIIUXCsl ¢ TIOHATHEM KOMIUIEKCHOTO
quclia, TPaBUJIaMH JICHCTBUH C HUMH, Pa3IMYHBIMU (POpPMaMH 3alMCH KOMILICKCHBIX YHCEN, PEIICHUEM
MPOCTEHINNX YpaBHEHUHN B T0JI€ KOMIUIEKCHBIX YHCEN M 3aBEPIIACT OCHOBHYIO COJICPKATEIbHYIO JIMHUIO
Kypca MIKOJIbHOM MaTemMaTuku «Ywuciay. OCHOBHOE Ha3HAYEHHE ITHX BOIMPOCOB CBS3AHO C MOBBIIICHUEM
00111el MaTeMaTHYeCKOM MOTOTOBKH yUaIINXCs, OCBOCHUEM MPOCTHIX U dPPEKTUBHBIX TPUEMOB PEIICHUS
anreOpandecKux 3aaad.

Paznen «Mamemamuueckuti ananuz» TPEACTaBICH TPeMsi OCHOBHBIMU TeMaMU: «DJIEMEHTApHBIE
byakuuny, «lIpomsBomnas» u «Hurterpam». ConaepkaHue 5TOTO paszjelia HaleJIeHO Ha TOJydYeHUE
IIKOJPHUKAMH KOHKPETHBIX 3HAHWK O (YHKIUM KaK BaKHEWINEW MOJEIW OMUCAHUS W WCCIICIOBAHMS
Pa3HOOOpPA3HBIX PEATHHBIX MPOIECCOB. V3yueHne CTeNeHHBIX, MOKa3aTEeNbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX (YHKIMH TPOJOJDKAET 3HAKOMCTBO YYAIIUXCS C OCHOBHBIMHU DJIEMEHTAPHBIMU
GbyHKIUSIMH, HaYaTO€ B OCHOBHOM mikoje. [loMmumo oBmaseHusi HEMOCPEICTBEHHBIMU YMEHUSIMHU PEIIaTh
COOTBETCTBYIOIIME YypPaBHEHUS M HEPABEHCTBA, Y ydyamuxcs (GopMupyercs 3amac Te€OMETPUYSCKUX
MIPEACTABIICHUH, JISXKAIINX B OCHOBE OOBSICHEHHS TPABOMEPHOCTH CTAaHAAPTHBIX U IBPUCTHUECKUX TPUEMOB
pemenus 3anad. Temsr «lIpousBoanas» n «MHTETpanm» coiepKaT TPAJAUIMOHHO TPYAHBIC BOMPOCHI IS
IIKOJLHUKOB, AK€ JJIA TeX, KTO BHIOpaA M3ydeHHE MaTEMaTUKH Ha YIIIYOJIEHHOM ypPOBHE, TIO9TOMY HX
W3JIOKEHUE TIPENIoiaraeT Oomnopy Ha TEOMETPHUYECKYIO HArJIJIHOCTh M Ha €CTECTBCHHYIO WHTYHIIHIO
yJamuxcs, 06ojee, 4eM Ha CTPOTHE ONpeesieHus. TeM He MeHee 3HAKOMCTBO C 3TUM MaTepuajioM AT
MPEACTABICHUE yJalIUMCs 00 00IMX UACIX U METOJJaX MaTeMAaTHIYECKON HAYKH.

[Ipn w3yuenun pazgena «BeposmHocmb U CMAMUCMUKA» PACCMATPUBAIOTCS  Pa3IMUHbIC
MaTeMaTHYEeCKHE MOJICIH, TO3BOJISIONINE W3MEPATh U CPAaBHHBATh BEPOSITHOCTH PA3IMYHBIX COOBITHH,
JIeNIaTh BBIBOJIBI M TIPOTHO3BI. DTOT MaTepuall HEOOXO UM TPEK/IE BCEro s (POPMUPOBAHUS Y YUAITUXCS
(YHKIIMOHAJILHON TPAaMOTHOCTH — YMEHHUS BOCIPUHHMMATh M KPUTHUYECKU aHAIM3UPOBATH MHGOPMAIIHIO,
MPEACTABICHHYIO B Pa3IWYHBIX (opMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX pPEabHBIX
3aBUCHUMOCTEH.

Paznen «I"'eomeTpus» mo3BoUT ChOPMUPOBATH MPEACTABICHHUS 00 N3yU4aeMbIX OHATHUAX U METO/IaX
KaK BaKHEHIIUX CpPEJCTBAaX MaTEMaTHYECKOIO0 MOJCIHMPOBAHUS PEAIbHBIX IIPOIIECCOB W SIBICHUH,
pacro3HaTh Ha 4epTekKax U MOJCIISIX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTh TPEXMEPHBIE OOBEKTHI C UX
ONMCAHUSAMH, H300POKCHUAMH; OIMUCHIBATh B3aMMHOE pACIIOJIOXKEHHWE TPSAMBIX W IIOCKOCTEH B
MIPOCTPAHCTBE, APTyMEHTUPOBATh CBOU CYXIECHHUS 00 ATOM pACIOJNIOKEHHH;, aHATHU3UPOBATH B3aHMMHOE
pacmofiokeHue 0OBEKTOB B MPOCTPAHCTBE M HM300pa)kaTh UX; M300pakaTh OCHOBHBbIE MHOTOTPAHHHKH;
BBITIOJTHATH YEPTEXKH O 33JaHHBIM YCIOBUSM; CTPOUTH CEUEHHS KyOa, MPU3MBI, MTUPAMUIbI, KPYTIIBIX TET;
peuaTh IUIAHUMETPUUECKHE M CTEPEOMETPUYECKHE 3aJaul Ha HaXOXKJACHHE TeOMETPHUYECKHX BEJINYMH
(mmvH, YTaoB, MJIOMIAACH); UCHONB30BaTh MPHU PEIICHUU CTEPEOMETPUYECKHX 3a7au MIaHMMETPUYECKHE
(hakThl 1 METOIbI, BEKTOPHYIO anreOpy. [IpoBoanTh HOKa3aTENbHBIE PACCYXKACHUS B XOI€ PEIICHUS 3a/1a4.

MecTo Kypca MATEMATHKH B Y4e0OHOM ILIaHe

KJIace 10 kaace 11 kaace
KOJI-BO




acoB
B HeJeJII0 5 5
3a rojg 170 170

YuebHo - MeTOAMYeCKHil KOMILIEKT:

1. AnreOpa u Havana aHanmza: Yueb. mis 10 ki obmieoOpasosar. yupexacanii / C.M. Hukonbckui,
M.K. Iloranos, H.H. Pemeraukos, A.B. llleBkun. - M.: [IpocBenienue, 2018.

2. AnreOpa u Hadana ananmusa: Y4eO. mis 11 ki oOmeoOpasosar. yupexaenuit / C.M. Hukosbckuid,
M.K. Iloranos, H.H. Pemernukos, A.B. llleBkun. - M.: [IpocBenienue, 2018.

3. Anrebpa u Havana aHanusa: Jumaxt. matepuansl aiusa 10 k1. / M.K. Tloranos, A.B. IlleBkun. - M.:
[Tpocsemenue, 2018.

4. AnreOpa u Havana aHanu3a: Junakrt. marepuansl ais 11 k. / M.K. Tloranos, A.B. IlleBkun. - M.:
[Tpocsemenue, 2018.

5. AnreOpa u Havyana aHanuza. 10-11 k1. Yueb. mis obmeodpaszosart. yupexaeHuit / M.U. bamMakos. -
M.: JIpoda, 2016.

6. ITocoOue g moarotosku k EI'D.

7. T'eometpusa. 10-11 knaccel. ba3oBeiit u npodunbHblii ypoBHH./ATaHacsH JI.C., byryzoB B.®.,
Kamomrer C.b. — M.: Tlpocsemenne, 2018

8. I'eomerpus. unaktudeckue matepuainsl. 11 kinacc. ba3oslii u npodunbHei ypoBHU./ 3uB b.I'.— M.:
[Ipoceemenue, 2018

9. I'eometpus. JInmaktuaeckue matepuaisl. 10 kimacc. bazoBeiit u mpoduibHb ypoBHHU./ 3uB b.I'.— M.:
[Ipoceemenue, 2018

DJIeKTPOHHBbIE pecypcehl:

http://school-collection.edu.ru- Exnunas kosekius iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://fcior.edu.ru- ®enepanbHblii HeHTp HHPOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB (PLIIOP)
http://www.exponenta.ru- O6pa3oBaTeabHbIil MATEMATUIECKUI CalT

http://mirmatematiki.ru ITpesenTauu 1o MaTeMaTHKE, aaredpe U reoMeTpHU
https://oge.sdamgia.ru/- O6pa3oBareabHbIi MOPTAI /IS TOATOTOBKU K 3K3aMEHAM

http://fipi.ru/ - ®enepanbHbIi HHCTUTYT HEIArOTMYECKUX U3MEPCHUI

ogakrwnE

Ilnanupyembie pe3yjbTaThl OCBOEHUS] Y4€OHOI0 MpeaMeTa

JInuHocTHBIE, MeTanpeAMeTHBIE H MPeIMeTHBIE Pe3yJabTaThl OCBOEHHS Kypca
[Tporpamma mo3BOJISIET JOOMBATHCS CIEAYIOUINX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOW IMPOTpaMMBbI
cpeaHero ooIero 00pa3oBaHuUs:

1) B JIMYHOCTHOM HaITPpaBJICHUU:

L4 C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIICIO COBPEMCHHOMY YPOBHIO PA3BUTHA
HAayKH; KPUTUYHOCTH MBINUICHUS, YMCHUC PACIIO3HABATH JIOTUYCCKU HCKOPPCKTHLIC
BbICKAa3bIBAHUSA, OTIIMYATh TUIIOTE3Y OT (l)aKTa;

® TOTOBHOCTH M CIHOCOOHOCTh BECTH Auaiaor ¢ JpyrumMu JXOAbMHU, HOOCTHUIaTb B HEM
B3aMMOIIOHUMaHH A, HaXOOAUThb O6I_I_II/IC Jatsest
" COTPYAHHUYATH B UX NJOCTHUIKCHUU,


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.exponenta.ru/
http://mirmatematiki.ru/
https://oge.sdamgia.ru/-
http://fipi.ru/

HABBIKM COTPYAHHUYECTBA CO CBEPCTHHKAMH, NCTbMU MIIQJIICTO BO3pacTa, B3POCIBIMHU B
00pa30BaTeNIbHOM, OOIIECTBEHHO TIOJE3HOM, Y4eOHO-MCCIEA0BATEIbCKOM, MPOCKTHOH U
JPYrUX BUIAX JICSITCIbHOCTH;

TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUH
BCCH KM3HHU; CO3HATEIILHOC OTHOUICHHWE K HEMPEPHIBHOMY OOPa30BaHMI0 KaK YCIOBHUIO
yCIIeITHOM MPpodecCHOHANTBHON 1 00IECTBEHHON ACITeILHOCTH;

ACTETUYECKOC OTHOIIECHHE K MHpPY, BKJIIOYas 3CTETHKY ObITAa, HAyYHOIO M TEXHHYECKOTO
TBOPYECTBA,;

OCO3HAHHBIN BBIOOp Oymymiedl mpodeccuu ¥ BO3MOXKHOCTEH peam3aiiil COOCTBEHHBIX
JKU3HCHHBIX IJIAHOB; OTHOIIECHHE K MPO(ECCHOHATBLHOW JEATSIHHOCTH KaK BO3MOMXHOCTH
yYacTHsl B PEHICHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYIaPCTBEHHBIX, OOIIE-HAIMOHATBHBIX
poOIeM.

2) B MeTanpeIMETHOM HaIlpaBJICHUH

YMEHHE CaMOCTOSITEJIbHO OMNPEACNATh IeMd JCATEIHbHOCTH ¢ COCTaBIATH  IUIAHBI
NESTETPHOCTH; CaMOCTOSATEIBHO OCYIIECTBISATh, KOHTPOJUPOBATH M KOPPEKTUPOBATH
ACATCIIBHOCTE, HCIIOJIB30BATh BCE BO3MOXKHBIC PECYPCHI I OOCTUIKCHHA IMOCTABJICHHBIX
Lene U peaqu3aluy IUIAHOB AESTEIbHOCTH; BHIOUpATh YCHEIIHbIE CTPATernu B Pa3IMYHBIX
CUTYyaluAX;

yMEHHE TNPOAYKTUBHO OOLIAThCS M B3aMMOJEHCTBOBATH B IpOIlECCE COBMECTHOMU
ACATCIIBHOCTH, YYHUTBIBATH T[IO3UIHUN OPYTUX YUYACTHHUKOB ACATCIBHOCTH, Bq)q)eKTI/IBHO
paspeniaTh KOH(IUKTHI;

BJIaJICHUE HABBIKAMH  I[TO3HABATEIBHOW, Yy4EOHO-MCCIIENOBATEILCKOW M MPOEKTHOMN
NEeSITeIbHOCTH, HAaBbIKAMU  pa3penieHus mpolneM; CIoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOHUCKY METOJOB pEUICHHS MPaKTUUYEeCKUX 3a/ad, MPUMEHEHUIO
Pa3IMYHBIX METO/IOB O3HAHMUS;

TOTOBHOCTb UM  CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TIO3HABATEIbHOM
NeSITeNIbHOCTH, BKJIIOYasi yMEHUE OPHUEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX WH(POpPMALINH,
KPUTHYECKH

OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMALINIO, TTOJIYYAEMYIO U3 PA3IMYHBIX HCTOUHUKOB;
YMEHHE HCIOJB30BaTh CpeAcTBa MH(GOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUN
(manee — UMKT) B pemieHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AI[MOHHBIX 3a/1a4 C
coOnmrogeHrueM  TpeOOBaHMII  DPrOHOMHKH,  TEXHUKM  O€30MACHOCTH,  TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOpM HH(GOPMAIIMOHHOHN 0€3011acCHOCTH;
BIIQJICHUE SI3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHOU TOYHO MU3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEACTBA;

BIIaJICHHE HAaBBIKAMU MO3HABATEIBHON pedieKCur KaKk OCO3HAHHUS COBEPILIAEMBIX JACUCTBUN U
MBICIUTENbHBIX TPOLIECCOB, MX PE3YJIBTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATENbHBIX 33]1a4 U CPEJCTB UX TOCTHKEHUSI.

3) B IPeAMETHOM HAIpPaBICHUU

c(OPMHUPOBAHHOCTH MPEACTaBICHUH 0 HEOOXOJUMOCTH J0Ka3aTeNbCTB IPU 000CHOBAHUU
MaTeMAaTUYECKUX YTBEPKICHUN U POJIM AaKCUOMATUKU B IIPOBEACHUU € YKTUBHBIX
pacCyKIeHUH;

c(OpMHUPOBAHHOCTh MOHATHIHOTO arnapaTa 1o OCHOBHBIM pazJiefiaM Kypca MaTeMaTHKH;
3HaHUI OCHOBHBIX TeopeM, (popMys U yMEHUS UX IPUMEHATh; YMEHHS JOKa3bIBaTh TEOPEMBI U
HaXO0JIUTh HECTaHIapTHBIE CLIOCOOBI PEIeHHUs 3a/1ay;



¢ chOpMHUPOBAHHOCTH YMEHHUI MOICIMPOBATH PEAIbHBIC CUTYallUH, HCCIIEOBATH TIOCTPOCHHBIE
MO/IEJIN, HHTEPIIPETUPOBATD ITOJYYEHHBIN pPE3ysbTaT;

¢ chOpMHUPOBAHHOCTD NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEMATUYECKOTO aHAIM3a U X
CBOMCTBAX, BJIaJICHHE YMECHHEM XapaKTePH30BaTh MOBeIeHHE (DYHKIIMIA, UCTIOIH30BaHUE
ITOJTY4YEHHBIX 3HAHUM U1 ONIMCAHUs U AaHAIM3a PEAJIbHBIX 3aBUCUMOCTEN;

® BJAJICHUE YMEHHUAMH COCTABJICHHS BEPOATHOCTHBIX MOJEIIECH 110 YCIOBHUIO 331a4U U
BBIYMCIICHUS BEPOSATHOCTH HACTYIUIEHUSI COOBITHI, B TOM YHCIIE C IPUMEHEHUEM (POpMYI
KOMOHMHATOPHKH U OCHOBHBIX TEOPEM TEOPHUU BEPOSITHOCTEH; UCCIICIOBAHUS CITydaifHBIX
BEJINYMH U UX PACIpPEACICHUS

I[nanupyembie pe3yabTaThl H3ydeHust Mmatematuku B 10-11 kaaccax

3JEMEHTHI TEOPUU MHOKECTB U MATEMATHUYECKOM JIOTUKH
Boinycknuk nayyumes:

e CBOOOIHO ONEPHPOBATH MOHATUSIMH: KOHEYHOE MHOXECTBO, SJIEMEHT MHOXECTBA, TIOIMHOKECTBO, TIEPECEUCHHE,
00beAMHEHNE U PA3HOCTh MHOXKECTB, YUCIIOBBIE MHOKECTBA Ha KOOP/IMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ,
HOJIyMHTEPBAJI, IPOMEXYTOK C BBIKOJIOTOM TOYKOM, Tpaduueckoe mpeacTaBlieHne MHOXKECTB Ha KOOPIMHATHOU
IUIOCKOCTH;

®  33/1aBaTh MHOXXECTBA MEPEUHCIIEHUEM U XapaKTEPHUCTHUECKUM CBOHCTBOM;

e  ONepUpPOBATH MOHATHAMHU: YTBEP)KIACHUE, OTPUIIAHNE YTBEP KICHHS, HCTUHHBIE U JIOXKHbIE YTBEP)KICHUS, IPUYMHA,
CIIEJICTBHE, YaCTHBIN CITy4ail OOIIero YrBep1eHHs, KOHTPIIPUMED;

®  TIPOBEPATH NPUHAIIEKHOCTH 3JIEMEHTa MHOXKECTBY;

®  HaXOAWTh NepecedeHue U 00bEeJMHEHNE MHOXKECTB, B TOM YHCIIE MTPEACTABICHHBIX rpaYecKy Ha YUCIOBOM MPSIMOU U
Ha KOOPJMHATHON INIOCKOCTH;

e TIPOBOIUTH JOKa3aTENbHBIC PACCYXKICHUS AJIsl 0OOCHOBAHUS HCTHHHOCTH YTBEPIKICHHUH.

B nosceonesnoii scusnu u npu usyueHuu Opyeux npeomemos:

®  JCIIOJb30BAThH YHCIOBBIE MHOXKECTBA Ha KOOPAWHATHOM NPSIMOM U HAa KOOPAMHATHOM INIOCKOCTH VIS ONTUCAHUSA
peaNbHbIX MPOLECCOB U SBJICHHH;
e TIPOBOJIUTH JOKa3aTENbHBIC PACCYKICHHUS B CUTYALMSX OBCEXHEBHOM XU3HH, IPU PELICHNUH 33734 U3 APYIHX
IpeIMeToB
Buinyckuuk nonyuum 603mMoicHOCHb HAYYUMbCA:
e  OIepUpOBaTh IIOHATHUEM ONpPEIEICHHs, OCHOBHBIMH BUIAMHU OIPE/ICNICHU, OCHOBHBIMU BUAAMH TEOPEM;
e  [IOHHUMATbh CYTh KOCBEHHOT'O JI0Ka3aTeIbCTBA;
®  OIepUpOBATh MOHATUAMHU CYETHOI'O M HECUETHOTO MHOKECTBA,;
®  [IPUMEHATH METOJ MaTeMaTHYEeCKOH MHAYKIUH I IPOBEACHHS PACCY)KAEHUI M 10Ka3aTEeNILCTB U IIPH PeLIeHHUH 3a1ad.
B nosceonesnoii srcusnu u npu usyueHuu opyaux npeomemos:

®  HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK U SI3BIK JIOTHKHU JUTS ONHCAHHS PEaJIbHBIX IPOLIECCOB M SBICHHUH, IPH
pELIeHUH 3a1a4 IPyruX y4eOHbIX MPEIMETOB

YU CJIA 1 BBIPAYKEHUSA
Buinycknuk nayuumcs:

e  CBOOOJHO ONEPHPOBATH MOHATUSAMH: HATYPAIbHOE YMCIIO, MHOKECTBO HATYPAIbHBIX YHCEN, IEJIOE YUCII0, MHOXKECTBO
LETBIX YHCET, OOBIKHOBEHHAS IPOOb, NECITHIHAS IPOOb, CMEIIAHHOE YHCII0, PALMOHAIBHOE YHCII0, MHOXKECTBO
paMOHATBHBIX YHCEI, HPPALIMOHAIFHOE YHCIIO0, KOPEHb CTENEHH N, JEHCTBUTEIFHOE YHCI0, MHOXKECTBO
JEHCTBUTEIBHBIX YHCEII, TEOMETPUYECKast HHTEPIIPETALNs HATYPaJIbHBIX, IIENbIX, PAIIOHAIBHBIX, AEHCTBUTEIBHBIX
YHCeT;

®  [IOHMMAaTh U OOBSICHATH PA3HUILY MEXKIY MO3UIIMOHHON M HEMO3UIIMOHHON CHCTEMaMH 3allMCH YHCET;

®  [IEPEBOAWTD YHCIIA U3 OJHOM CHCTEMBbI 3aIiCH (CHCTEMbI CIHCIICHNUS) B IPYTYIO;

®  JIOKa3bIBaTh U MCHOJIB30BAThH MPU3HAKH JETMMOCTH CYMMBbI 1 TIPOM3BEICHNS MPH BHITIOIHEHUH BHIYUCICHUH U PEIICHUH
3aj1ad;

®  BHINOJHATH OKPYIJICHNE PAlMOHAIBHBIX ¥ HPPAIMOHAIBHBIX YHCEN C 33JJaHHOH TOYHOCTBIO;

e  CpaBHMBATH JICWCTBUTEIBHBIC YNCIIA Pa3HBIMHU CIIOCO0AMU;

e  YIOPSIOYMBATH YKCIIA, 3aIIMCAHHBIE B BU/I€ OOBIKHOBEHHOW U JIECATHYHOM JpOOH, Ynciia, 3alIMCaHHBIE C
HCTIONIb30BAHUEM apH(PMETHIECKOr0 KBaIpaTHOTO KOPHS, KOPHEH CTeNeH! Oombie 2;

e nHaxoauth HOJ/] 1 HOK pa3zHeiMu criocob6amu 1 MCHONIB30BATh MX MPH PEIICHNH 3a/1ad,;



BBINOJHATH BHIYUCIICHUSI U Ipeo0pa3oBaHusl BRIPAXKEHHUH, COAEPIKAIIMX JISHCTBUTENBHbIEC YHCIIa, B TOM YHCIIE KOPHU
HaTypaJIbHBIX CTETICHEH;

BBINOJHATH CTAHAAPTHBIE TOXIECTBEHHBIE PE0OPa30BaHMs TPUTOHOMETPHIECKHUX, JIOTapU(YMUUECKIX, CTETICHHBIX,
MpPalMOHAIBHBIX BBIPAKEHUH.

B noeceonesroil srcuznu u npu uzyueHuu opyaux npeomemos:

BBINOJHATH U OOBSICHATH CPAaBHEHUE PE3YIIBTATOB BBIYMCICHUH TIPH PEIICHUH TIPAKTUYECKHUX 33/1a4, B TOM YHCIIe
TIPUOIMKEHHBIX BBIYUCIICHNH, UCTIONB3Ys pa3HbIE CIOCOObI CPaBHEHUIH;

3alUCBIBATh, CPABHUBATH, OKPYIJIAThH YHCIOBBIE JaHHBIE PEAJIbHBIX BEIMYMH C UCIIOIB30BaHUEM Pa3HBIX CUCTEM
HU3MEpEHus;

COCTaBJISITH M OLICHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BBHIPAYKEHUS MIPY PEILICHUH MPAKTHYECKUX 3a1a4 U 33/1a4 U3
JpYrux ydaeOHBIX PEIMETOB

Bbmycmum ROJIYUUm 603MONHCHOCHb HAYYUMDBCA:?

CBOOOJIHO OIIEPUPOBATH YHCIOBHIMH MHOXKECTBAMH NP PELICHHHN 3371a4;

MIOHUMAaTh NMPUYUHBI U OCHOBHBIE U/IEU PACIIMPEHUS YHUCIOBBIX MHOXKECTB;

BJIaI€Th OCHOBHBIMU MOHATUSAMH TEOPUH JETUMOCTH MIPU PELIEHNH CTaHAAPTHBIX 3a/ay

nMeTh 0a30BbIe TPENICTABICHHSI O MHOXKECTBE KOMITJIEKCHBIX YHCET;

CBOOOJIHO BBITIOJHATH TOXKECTBEHHBIE MTPE00Pa30BaHMUs TPUTOHOMETPHUYECKHX, JTOrapu(PMHIECKHIX, CTETICHHBIX
BBIpaXKCHUH;

BiIaAeTh (popMysioii bunoma HeroroHa;

NPUMEHSTh TIPU pEIIeHUH 3a/1a4 TeopeMy o JuHelHoM npeactasienny HO/L;

NPUMEHSTH TPH pelieHnn 3aaa4d Kuralickyto Teopemy 00 ocraTkax;

NPUMEHSTh IPH pelieHun 3a1a4d Maiyto Teopemy Pepma;

YMETDH BBINOJIHATH 3allMCh YUCJIa B HOSHHHOHHOﬁ CUCTEMEC CUHCIICHHUSA,

NPUMEHSTH TPH PELICHUH 33124 TEOPETUKO-YHUCIIOBbIe (DYHKIIMH: YUCIIO U CyMMa JieNuTeNnel, GyHKIuio Ditnepa;
NPUMEHATH IPH PEICHUHN 3a/1a4 LeHbIe IpOOH;

NPUMEHATH IPH PEICHUHN 3a/1ad MHOTOWICHBI ¢ JEHCTBUTENbHBIMHU U LENBIMH KO3(QHULIEHTaMH;

BIIQJICTh TIOHATUAMU NIPUBOJUMBIA ¥ HETIPUBOIUMBIH MHOTOUJICH U IPUMEHATh UX MPU PELICHUHN 33724,
NPUMEHATH IPH peleHuH: 3a1a4 OCHOBHYIO TEOpEMY aIreOphl;

MIPUMEHSTH NIPU PELICHUH 3a]1a4 IpocTeiiime GpyHKINE KOMIUIEKCHOM MepeMEHHOI Kak TeOMeTpHIeCcKre
peoOpa3zoBaHus

YPABHEHUA U HEPABEHCTBA

Buinycknuk nayuumecs:

CBOOOHO OIIEPUPOBATH MOHATHAMHU: ypaBHEHHE, HEPaBEHCTBO, PABHOCHIILHBIE YPaBHEHUS U HEPaBEHCTBA, YpaBHEHHE,
SIBIISIFOLLIEECS] CIIEACTBUEM JIPYTOI'0 YPaBHEHUsSI, YPABHEHNUS, PABHOCHIIBHbIE HA MHOXKECTBE, PABHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUIT,

pemaTh pa3Hble BUABI YPAaBHEHUH U HEPABEHCTB U X CHCTEM, B TOM YHCIIE HEKOTOpHhIe ypaBHEHUA 3-i 1 4-if creneHel,
JIpOOHO-pallIOHANIBHEIE H HPPALMOHANIBHEIE;

OBJIa/IETh OCHOBHBIMH THIIAMHM IIOKa3aTENbHBIX, IOTapHU(YMUUECKNX, HPPAIIOHAIBHBIX, CTCTIEHHBIX YPaBHEHUN 1
HEPaBEHCTB U CTAHIAAPTHBIMHU METOJIAMH UX PEIICHUH 1 IPUMEHATh UX MPU PEIIeHUH 3a71a4;

MIPUMEHSTH TeopeMy be3y K peleHno ypaBHEHMI;

MIPUMEHATH TeOpeMy BueTa 1151 peneHust HEeKOTOPBIX YpaBHEHHUH CTETIEHH BbIIIE BTOPOH;

TIOHMUMATh CMBICII TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCHIIBHBIX ITPE0OPA30BAHMSAX YPABHEHUIH U YyMETh UX JIOKA3bIBATH;
BIIQJIETh METOAAMH PELICHHS YPaBHEHUI, HEPABEHCTB U MX CHCTEM, YMETh BBIOMPATh METO/ PEIICHUS] 1 0OOCHOBHIBAThH
CBOi BEIOOD;

HCTIONIB30BaTh METO/ HHTEPBAJIOB ISl PELIEHHS] HEPABEHCTB, B TOM YHCIIE APOOHO-PAIOHATIBHBIX U BKITIOYAIONINX B
ce0s HppannoHaIbHbBIE BRIPAKEHUS;

pemats anredpanvdecKre ypaBHEHNS M HEPABEHCTBA M MX CHCTEMBI C TapaMeTpaMH ajredpandecKiuM 1 rpaduaeckum
METOJIaMH;

BIIQJICTh PA3HBIMHU METOZAMH JI0KA3aTEIhCTBA HEPABCHCTB;

pemaTe ypaBHEHUS B [ETBIX YMCIIaX;

n300pakaTh MHOXKECTBA Ha INTOCKOCTH, 3a/1aBaEMble YPaBHEHHSIMH, HEPAaBEHCTBAMH M X CHCTEMaMU;

CBOOO/IHO MCITONIB30BATh TOXKJECTBEHHBIE TPE00pa30BaHus IIPY PEIICHUH YPaBHEHUH W CHCTEM ypaBHEHUH

B nosceonesnot scusnu u npu usyvenuu Opyux npeomemos:

COCTABJIAITH U PCHIATh YPABHCHUA, HCPABCHCTBA, UX CUCTEMBI IIPU PCIICHUHA 3a/1a4 APYTUX y‘leﬁHHX IpeaAMETOB;



BBITIOJIHATDE OLICHKY HpaBILOHOHO6I/IH PE3YIbTATOB, MOJTYYAaCMbIX IPHU PECIICHHUN PA3JINYHBIX ypaBHeHHﬁ, HCPABCHCTB U
HX CUCTEM IIpU PCHICHUH 3aaa4 JPpYTrux y‘-IC6HI;IX MMpeaAMCTOB;

COCTABJIATH U PCUIATh YPABHCHUA U HCPABCHCTBA C MMapaMeTpaMiu NpU PCHICHUU 3a1a4 APYTUX y'le6HBIX peaAMETOB;
COCTABJIATH YPABHCHUC, HEPABCHCTBO UJIN UX CUCTEMY, OIMUCBIBAIOIIHNC PCAJIbHYIO CUTYAllUIO WIN MPUKIIAJHYIO 3a1a49y,
HUHTCPIIPETUPOBATH IMOJTYUCHHBIC PE3YJIbLTATHI;

HCHOJIb30BATh MPOrpaMMHBIC CPECACTBA IMPU PCUHICHUU OTACIBHBIX KJIaCCOB ypaBHeHI/Iﬁ 1 HCPABCHCTB

BblnyCKHuK nOJyuum 603MONHCHOCMb HAYYUMbCA:?

CBOOOJIHO OIPE/IENATH TUIT U BBIOUPATh METOJI PEIICHNS! TI0Ka3aTeNIbHBIX U JOrapu(pMHYECKUX ypaBHEHUH U
HEpPaBEHCTB, UPPAIMOHATIBHBIX YPABHEHUM U HEPABEHCTB, TPUTOHOMETPUUYECKUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO peIIaTh CHCTEMbI THHEHHBIX YPaBHEHHH;

pelaTh OCHOBHBIE TUIIBI YPaBHEHUH U HEPABEHCTB C ITapaMeTpamy;

MIPUMEHATH IIPU pelIeHnH 3aaa4 HepaBeHcTBa Ko — BbyHskoBckoro, beprymny;

HMETH IIPEJICTABICHUE O HEPABEHCTBAX MEX/Ty CPETHUMHU CTEIIEHHBIMH.

OYHKINU

Bbmycmum Hayuumcsa:

BJI4JICTh TIOHATUSAMHU: 3aBUCUMOCTD BETHUYMH, (DYHKIUS, apTyMEHT U 3HAUeHHE (HYHKIHH, 00JIaCTh ONpeIeIeHHUs 1
MHOXECTBO 3HAUCHUI (YHKIMH, rpauK 3aBUCUMOCTH, rpaduK QYHKIMH, HYITH QYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAHKE HA YHCIIOBOM MPOMEKYTKE, YObIBAHHE HA YUCIIOBOM MPOMEXKYTKE, HAHOONbIIEe U
HaHMCHbIIECC 3HAUCHUEC (byHKLII/II/I Ha YMCJIOBOM IIPOMEKYTKE, IIEPUOANICCKA q)yHKHHS[, Mepruo/a, 4€THad U HEYCTHAA
(YHKIMU; YMETh IPUMEHSTH 3TH HOHSTHUS MIPH PEIICHUH 3a/1a4;

BJIAJICTh MOHSTHEM CTeTIeHHas (PYHKILUS; CTPOUTH ee rpadiK U YMETh IPUMEHSATh CBOWCTBA CTENCHHON (YHKIWK MPU
PpCIICHNH 3a]1ad;

BJIAJICTh MOHATUSIMU [TOKa3aTeNbHasl (YHKIIHS, SIKCIIOHEHTa; CTPOUTh MX rpaMKi U yMETh IPUMEHSTH CBOIMCTBA
MIOKa3aTeIbHON (QYHKIMK TIPH PEIICHHUH 3a/1a4;

BJIJIETh TIOHSATHEM JioraprudMuueckas GyHKIIHS; CTPOUTH €€ TpaduK U yMeTh MPUMEHSTh CBOMCTBA JioraprudMuieckoit
(GYHKIMU TIPH PELICHUH 3a/1a4;

BJIAJeTh IOHATUSAMH TPUTOHOMETPUUYECKUE (DYHKIUH; CTPOUTH UX IpaMKi U yMETh IPUMEHSATH CBOHCTBA
TPUTOHOMETPUYECKUX (PYHKIMI IPU PELICHNH 3a1ad;

BJIaJeTh OHATHEM 0OpaTHAs (QyHKIMS; MIPUMEHATH 3TO IOHATHE NIPH PELICHUH 3a1a4;

NPUMEHATH IPH PEILCHUHN 3a/1a4 CBOICTBA (DYHKIMI: YETHOCTD, HEPUOANYHOCTD, OTPAHMYEHHOCTD;

MIPUMEHSTh NIPU PELICHUH 3aa4 peodpa3oBanus rpadukoB §yHKIHHT;

BJIaJIeTh IOHATUSAMH YHCIIOBAs MIOCIENOBATELHOCTD, apu(METHIECKAs U TeOMETpHIecKast IPOrpeccus;

MIPUMEHSTH NIPU PELICHUH 33]a4 CBOWCTBA M MPU3HAKK apu(METHIECKOM U TeOMETPUYECKOMN MPOTrpecCcHid.

B nosceonesnoii scusnu u npu uzyyenuu Opyeux yueOHvIx npeomemos.:

OIpeeNATh Mo IpaMKaM U HCIIONb30BaTh ML PEIIEeHNs IPUKIAJHBIX 3a/1a4 CBOHCTBA PEasIbHBIX IPOLECCOB U
3aBUCUMOCTEl (HauOONbIINe 1 HAaNMEHbIINE 3HAUCHUS, IPOMEKYTKH BO3PACTaHUS U YOBIBaHUS (hYHKLIHH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA, aCHMIITOTHI, TOYKHU Mepernoa, mepHos U T.10.);

HMHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOW CUTYaLIUY;.

OIpeNeNATh 1Mo IpaduKaM MpOoCcTeine XapaKTePHCTUKH IIEPUOANIECKUX TIPOLIECCOB B OHONIOTHH, SKOHOMHKE, MY3BIKE,
PaaMOCBS3H U Ap. (AMIUTUTY/A, IIEPHOL U T.11.)

Bbmycmmk noayuum 603MOXHCHOCHb HAYUUMbCA:

BIIQJICTh TIOHATHEM ACUMIITOTHI U YMETh €TI0 IPHUMEHATH NIPH PEIICHNH 3a/1a4;
NPUMEHATH METOBI peLIeHHs IPOCcTeHINX T epeHInaTbHBIX ypaBHEHHH [IEPBOTO M BTOPOT'O MOPSAKOB

SJIEMEHTBI MATEMATHYECKOTI'O AHAJIM3A

Buinycknuk nayuumcs:

BJIQJICTh TIOHATHEM OECKOHEYHO YOBIBAIOIIAs TEOMETPHYECKAs! IIPOTPECCHs U YMETh IPUMEHSIT €TI0 TPH PEIICHUN
3a1ad;

MIPUMEHSATD JJIsl pELICHHS 3aa4 TEOPHUIO MTPEAEIIOB;

BJIQJICTh MOHATHAMHU OECKOHEYHO OOINbIMe N OECKOHEYHO Malble YNCIIOBBIE TTOCIEOBATEIBHOCTH M YMETh CPAaBHUBATh
6eckoHeYHO OOMbIINE U OECKOHEUHO MaJIble TTOCIIEI0BATEILHOCTH;

BJIJIETh TIOHATHAMU: TIPOM3BOAHAS (DYHKIIMH B TOUKE, PON3BOIHAS (YHKIWH;

BBIYHUCIIATE POM3BO/IHBIE 3JIEMEHTApHBIX (DYHKIMH M X KOMOWHAIINIA;

nccnenoBaTh (GyHKIMHA HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOUTH TpauKy ¥ IPUMEHSTH K PEIICHHUIO 3a/1a4d, B TOM YHCIIE C TapaMeTpOM;

BJIQJIETh TIOHATHEM KacaTebHas K rpaduKy QyHKINH U YMETh IPUMEHSTH €ro NP pelIeHUH 3a/ad;



BJIQJIETh TIOHATHSAMH TIepBOOOpa3Hast QYHKIMS, ONPEeIeIeHHbII HHTErpa;
IpUMeHsTh TeopeMy HproTona—JIeiiOHMIIa 1 ee cleqCTBUS VIS PEIIeHNs 3a1ad.

B noeceonesrotii srcusnu u npu uzyueHuu Opyaux y4eOHvlx npeomMemos:

peuIaTh NPUKIIAAHBIC 3a/1a4U U3 6I/IOJ'IOFI/II/I, (1)I/I3I/IKI/I, XUMHUH, SKOHOMUKHU U JPYTUX MPEAMETOB, CBA3AHHLIC C
HCCIICAOBAHNUEM XaPAKTCPUCTUK ITPOLECCOB;
HUHTEPIIPECTUPOBATH NTOJTYUCHHBIC PE3YJIbLTAThI

BblnyCKHuK nOJyuum 603MONHCHOCMb HAYUUMBCA:

CBOOOJIHO BIIAJIETh CTAHAAPTHBIM aIapaToM MaTeMaTHIECKOr0 aHAIN3a TS BBIYHUCICHHUS TPOM3BOAHBIX ()YHKIHH
OJTHOM IIEepEMEHHOI;

CBOOO/IHO IPUMEHSITh ammapaT MaTeMaTHIecKOro aHaju3a JUIsl UCCIeqoBaHusl YHKINH U TIOCTPOEHUsI IpaHKOB, B
TOM YHCIIE UCCIIEJIOBAHUS Ha BBIITYKIIOCTB;

OIIEpPUPOBATH MOHATHEM IIEPBOOOPA3HON (DYHKIMHU JUTSL PEIICHHs 3a/1aY;

OBJIaJIETh OCHOBHBIMHM CBeJICHHUsIMU 00 nHTerpasie Hetorona—JlefiOHMIA 1 ero NpocTelmX NpUMEHEeHHSIX;
OIIEPUPOBATH B CTAHAAPTHBIX CHTYaIUSIX MPOU3BOIHBIMH BBICIIUX TIOPSI/IKOB;

YMETh NPUMEHSThH IIPH PELICHUH 3aJ1a4 CBOWCTBA HENPEPBIBHBIX (DYHKIIHH;

yMeTh IPUMEHSTH TIPH PELISHUH 3a1a4 TeopeMbl Beliepmrpacca;

YMETh BBIIIOIHATH MIPUOJIKEHHBIE BEIYUCICHUS (METOBI PEILICHUs] YPaBHEHHH, BBIYMCIICHUSI ONIPEIETICHHOTO
HHTErpana);

YMETh NPUMEHSTh NPHIIOKEHUE POU3BOTHOM 1 ONPEIENIEHHOr0 HHTETpajia K PEIISHHIO 33/1a4 €CTECTBO3HAHNS;
BJIAJICTh MOHATUSIMH BTOPAsi IPOU3BOJIHAS, BBITYKIOCTh Ipaduka (PyHKIMU U yMETh HCCIIE0BAaTh QYHKIUIO HA
BBIITYKJIOCTh

CTATUCTUKA U TEOPUSI BEPOSATHOCTEWM, IOTUKA U KOMBUHATOPUKA

Buvinycknuk nayuumes:

OIIEpHPOBATh OCHOBHBIMY OIMCATEILHBIMHU XapaKTEPUCTUKAMH YHCIIOBOTO Habopa, IOHATHEM TeHepabHas
COBOKYITHOCTb U BBIOOPKOH M3 Hee;

OIIEpUPOBATH MOHATHAMU: YACTOTA U BEPOSITHOCTb COOBITUS, CyMMa U IIPOU3BE/ICHUE BEPOSITHOCTEN, BHIYUCIIST
BEPOSATHOCTU COOBITUI Ha OCHOBE IOJICYETa YNCIIa UCXOIOB;

BJIaJIeTh OCHOBHBIMH ITOHATUSMHU KOMOWHATOPUKH M YMETh UX NPUMEHATD IPH PELLICHUH 3a1a4;

HMeTh IpeJicTaBIeHne 00 OCHOBaX TEOPHH BEPOSTHOCTEH;

HMETh NPEJCTaBICHNE O TUCKPETHBIX U HEMPEPBIBHBIX CIy4aifHbIX BEJIMUMHAX U PACHPENIENCHUAX, O HE3aBUCHMOCTH
CIIy4ailHbIX BEJIUYMH;

HMETH NPEJICTaBICHNE O MATEMAaTHIECKOM O)KUAAHUM U JUCIIEPCUU CIy4ailHbIX BENHYMH,

HMETH NPEJICTaBICHNE O COBMECTHBIX PACHPENEICHUAX CIIydalHbIX BEINYUH;

MIOHUMATH CyTh 3aKOHA OOJBIINX YKCe U BHIOOPOYHOI0 METOa U3MEPEHHUS BEPOSTHOCTEH;

HMETH NIPEJICTaBlICHNE O HOPMAJIBLHOM PACIpeIeIeHUH U IPUMEpax HOPMaJIbHO PaclpeAeIeHHbIX CIyqaiiHbIX BEIUUIMH;
UMETH NPEJCTABICHNE O KOPPEJILUH CIIyJalHBIX BETUYHUH.

B nosceonesnoii srcuznu u npu usyueHuu opyaux npeomemos:

BBIYUCIIATH WM OLCHUBATh BEPOSTHOCTH COOBITUI B pEabHOM JKU3HHU;
BBIOMPATh METOIBI TOJXOMAIIECTO PEACTaBICHUS M 00pabOTKH JaHHBIX

Bbmycmmk noayuum 603MOXHCHOCMb HAYYUMbCA >

HMMETh NPEJCTABICHUE O LEHTPAJILHON MIPENEIbHON TEOPEME;

UMETh IpeJICTaBICHHE O BEIOOPOYHOM KO3 PHIMEHTe KOPPEISINH U JIMHEHHON perpecchy;

HMETH TIPEJICTABICHNE O CTATUCTUYECKUX THUIIOTE3aX U MPOBEPKE CTATUCTUUECKOM IMITOTE3bI, O CTATUCTUKE KPUTEPUS U
€e ypOBHE 3HAYUMOCTH;

MMETH TIPEJCTABICHNE O CBA3M SMITMPHUECKNX U TEOPETHUECKHUX PaCIpeeCHNH;

HMETH TIPEJICTaBICHNE O KOAUPOBAHUH, ABOMIHON 3aIHCH, JBOMIHOM JICPEBE;

BIIAICTh OCHOBHBIMH IOHATHAMHU Teopud Tpados (Tpad, BepirHa, pedpo, CTENeHb BEPIINHEL, ITyTh B Tpade) U yMETh
MIPUMEHATH UX TP PELICHUN 33/1aY;

HMETH TIPEJICTABICHNE O IEPEBBAX U YMETh MPUMEHSATDH IIPU PEIICHNH 3a/1a4;

BJIQJIETh TIOHATHEM CBS3HOCTD M YMETh IIPUMEHSATH KOMITOHEHTHI CBSI3HOCTH MPH PEIICHUHN 337a4;

YMETb OCYIIECTBIIATH ITyTH 10 pedpam, 00xoxabl pedbep u BepiuuH rpada;

HMETH TIpEJICTaBlIeHne 00 3HIepPOBOM M TaMHIIBTOHOBOM ITyTH, UMETH MPEJCTAaBICHNE O TPYIHOCTH 33/1a41
HaXO0XJICHNSI TaMHJIbTOHOBA ITYTH;

BJIQJICTh TIOHATHSIMHU KOHEYHBIE M CICTHBIE MHOXKECTBA M YMETh MX MPUMEHSATH ITPY PEIICHUH 33]a4;

YMETh ITPUMEHATh METOJl MATeMaTHYECKONH HHIYKIHH;



YMETb NPUMCHATH NPUHIIAIT I[I/IpI/IXJ'Ie Ipyu pCUICHUH 3aaa4

TEKCTOBBIE 3AJIAYHN

Bueinycknuk nayyumcsa:

peniaTh pa3HbIe 3aJa4K TOBBIIICHHON TPYIHOCTH;

aHaJM3UPOBATh YCJIOBHE 3aJaul, BBIONPATh ONTHMAIIEHBII METO/] pEILICHHS 3a/1a4H, PAaCCMaTPUBast Pa3IMYHbIE METO/IBI;
CTPOUTH MOJZIENb PEIICHHs 3aa4H, IPOBOANTD JOKa3aTeIbHbIE PACCyKICHUS MPU PEIICHUH 3a/1a4H;

pemats 3a1a4u, Tpedyromue nepedopa BapruaHTOB, MPOBEPKH YCIIOBHH, BEIOOpA ONTHMAIIEHOTO PE3y/bTaTa;
aHAJIM3UPOBATh M MHTEPIPETUPOBATH MOTYYECHHbIE PEIICHHS] B KOHTEKCTE YCIOBHS 3aa4ul, BHIOUPATh PEIICHHUs, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;

MIepEeBOANTD NPH PEIICHUH 33aJauil HHPOPMAILUIO U3 OJJHOH (POPMBI 3aIKCH B JPYTYIO, UCIIONB3Ys MPH HEOOXOAUMOCTH
CXEMBbl, TaOJIHIIBI, TPpaQUKH, THarPaMMBIL.

B noeceonesnoil sorcusnu u npu usyyenuu Opyeux npeomemos:

peuiaTh NPAKTUYCCKUC 3aaa4U U 3aJa4r U3 JAPYIrux NpeamMeETOB

I'EOMETPUSA

Bbmycmum Hayuumcsa:

BJIaJIETh T€OMETPUUECKIMU TTOHATHSIMU TIPH PELICHHUH 3a/1a4 ¥ IPOBEACHNH MaTeMaTH4YECKHX PacCyXJIeHUH;
CaMOCTOSTENLHO (DOPMYIIMPOBATH ONPEETICHUS TEOMETPUUECKUX (UTYp, BBIIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX U
NPU3HAKAX TEOMETPUUECKHUX (PUTYP M OOOCHOBBIBATH I ONPOBEPTaTh MX, 0000IATh UM KOHKPETH3UPOBAThH
pe3yNbTaThl HA HOBBIX Kilaccax (UTyp, MPOBOJMTH B HECIOKHBIX CIIy4asX KIACCUPUKAIHIO GUTYp MO Pa3IHYHBIM
OCHOBaHHMSIM;

UCCIIEZIOBATh YEPTEXKH, BKIHOUasi KOMOMHAINK (QUTYD, N3BJIEKaTh, MHTEPIPETUPOBATH U MPE0OPa30BHIBATH
UH(OPMAILIUIO, IPE/ICTABICHHYIO Ha YepTenax;

pelarh 3a/1la4u reOMETPUUECKOro COJIepIKaHMsI, B TOM YHCIIE B CUTYallMsIX, KOT/Ia allTOPUTM PELICHUS HE CIIEYEeT SIBHO
U3 YCIIOBHS, BBIIIOMHATH HEOOXOAUMBIE AT PEIICHNS 3a/1a4H AOIONHUTENbHBIC TOCTPOESHHS, HCCIENA0BATh
BO3MOXHOCTb IIPUMEHEHUS TeopeM U GopMy ISl PeIleHus 3a1ay;

yMeTh (pOpMYIMPOBATh U JOKAa3bIBATH TEOMETPHUECCKUE YTBEP)KICHNUS;

BJIAJeTh IOHATUSAMHU CTEPEOMETPUH: IIPU3MA, apajielenuIes, MUpaMua, TeTPasap;

HMeTh NPeCTaBIeHNs 00 aKCHOMaX CTEPEOMETPUH U CIEACTBUAX U3 HUX M YMETh IPUMEHATh UX [PH PEIICHUH 33/1a4Y;
YMETh CTPOUTH CEYCHHUsI MHOTOIPAHHUKOB C MCIIOIb30BAaHUEM PA3JIMYHBIX METOIOB, B TOM YHCIIE U METOAA CIIEHOB;
HMeTh IPECTaBICHHUE O CKPEIIMBAIOIIUXCS MPAMBIX B IPOCTPAHCTBE M yMETh HAXOAUTh YTON U PACCTOSHUE MEXKIY
HHMU;

NPUMEHATH TEOPEMBI O apaUIeIbHOCTH NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE IPU PELICHNUH 3aa4;

yYMETh IPUMEHATH MapauieNIbHOE POSKTUPOBAHKE VIS H300paKeHHs PUTyp;

yYMETh IPUMEHATH MEPIEeHIUKYIIPHOCTH IPSIMON U INTOCKOCTH IIPH PELICHHUH 3a1ay;

BJIAJ€Th IOHATUSAMH OPTOTOHAJIBHOE MPOSKTHPOBAHKE, HAKJIOHHBIE U HX MPOCKLIH, YMETh IPUMEHSATh TEOPEMY O TpeX
NEePIeHNKYIApax NpH PEIIeHUHN 3a1ay;

BJIAJIeTh IOHATUSAMHU PAcCTOSHHUE MEXAY GUTypaMu B IPOCTPAHCTBE, OOIIHI EPIIEHIUKYIISAP ABYX CKPEIINBAIOIIUXCS
NPSAMBIX M YMETh IPUMEHSTh HX IPH PEICHHH 3a1ay;

BJIAJI€Th OHATHEM YTOJ MEXIY IPAMOI U IUIOCKOCTBIO H YMETh IPUMEHATD €ro IPU PeLICHHH 33134,

BJIAJIeTh OHATUSAMH JBYTPAHHBIN YTOJ, YTOJI MEXKIY IUIOCKOCTAMH, TIEPIEHIUKYIAPHBIE TTIOCKOCTH U YMETh
NPUMEHATH UX [IPU PELICHUH 33/1a4;

BJIAJ€Th OHATUSAMH IIPHU3Ma, TTapauIeeNiIe]] 1 IPUMEHITh CBOMCTBA MapaJuleeNuIea IPH peleHHH 3a1ay;
BJIAJI€Th IOHATHEM IPSIMOYTOJIbHBIN MapasuIeNenniIe/l 1 IPUMEHAT €ro NP PEIIeHuH 3a1a4;

BJIaJIeTh OHATUSAMH IUPaAMUZA, BUIBI THPAMULL, SJIEMEHTHI IPaBIIbHOH IMPAMHIBI M yMETh MIPUMEHATH UX IIPU
pELICHNH 3a]1aY;

HMeTh IpeJICTaBICHHE O TeopeMe Dilliepa, IpaBHIbHBIX MHOTOI DAHHUKAX

BJIaJIeTh IOHATHEM IUIONIAIH IIOBEPXHOCTEH MHOTOIPaHHHKOB U YMETh IIPUMEHSTH €ro NPH PEICHUH 33/1a4;

BJIAJIeTh IOHATHSMH Tella BpalleHus (LWITHHADP, KOHYC, Map U cepa), X CeUSHHsI H yMeTh NPHUMEHATh UX MpU
pELICHUH 3a]1aY;

BJIaJIeTh IOHATUSAMH KacaTelIbHbIE MPSMBIC ¥ TNIOCKOCTH U YMETh IIPUMEHSTh U3 NIPH PEIICHHUH 3a/1ay;

HMETh IPEJICTaBICHHS O BIIMCAHHBIX M OIMCAHHBIX cepax U yMeTh MPUMEHATH UX TPH PEIICHHUH 3a/ay;

BJIQJIETh TIOHATHAMHU 00BEM, 00BEMBI MHOTOTPAaHHUKOB, TEJI BPALIEHHS U IPUMEHSATH NX IIPH PEeLIeHNH 33/1a4;

MMETH TIPEJICTABIICHNE O pa3BepTKe MIIMHAPA U KOHYCa, TUIOMIAAN TIOBEPXHOCTH IIMIIMHAPA U KOHYCa, yMETh
MIPUMEHATH UX TPH PELICHUN 33/1aY;

MMETH TIPEJICTaBIICHNE O IUIOMAIH cephl U YMETh IPUMEHSTh €r0 MPU pelIeHnH 3a/1a4;

YMETh peliaTh 3a/1la4i Ha KOMOMHAIIMN MHOT'OIPDAaHHUKOB | TEJl BPAILlCHUS;



®  UMETh MPECTAaBICHUE O TOJOOUH B MPOCTPAHCTBE U YMETh PEIIaTh 3aJa4i Ha OTHOIICHHE 00hEMOB U ILIOMIA IeH
MTOBEPXHOCTEH MOMOOHBIX (UTYD.
B noeceonesnoil srcuznu u npu uzyueHuu opyaux npeomemos:

®  COCTaBJIATH C HCMOJB30BAHUEM CBOMCTB TE€OMETPHUYECKUX (PUTYP MAaTEMaTHYCCKUAE MOJISIH JUTsl PEIICHHUS 38024
MPAKTHYECKOr0 XapaKkTepa U 3a7a4 3 CMEKHBIX JUCHHIUTIH, HCCIISNOBATh MOJIY4CHHBIC MOJICTH M HHTEPIIPETHPOBATh
pe3ynbTaT

Buvinycknuk nonyuum ¢03modrcnocme Hayuumosca:

®  UMeTh PECTaBICHHE 00 aKCHOMATHYECKOM METOJIC;

®  BIAJICTh MOHATHEM F€OMETPUYCCKHE MECTA TOUECK B IIPOCTPAHCTBE M YMETh TIPUMEHSTh UX JUIS pelICHUs 3a/1ay;

®  yMeTh IPUMEHATH JUTS PelICHHs 3a/1au CBOICTBA TJIOCKUX M ABYTPAHHBIX YTIIOB, TPEXTPAHHOIO YTIIA, TEOPEMbI
KOCHHYCOB M CHHYCOB JIUISI TPEXTPaHHOI'O YTJIa;

®  BIAJETh MOHATHEM MEPICHIUKYSIPHOE CEUCHHE MPU3MbI U YMETh MPUMEHSTh €r0 MPH PEIICHUH 3a/1aY;

HUMETh TPE/ICTABIICHHE O IBOHCTBEHHOCTH MPABUIIBHBIX MHOIOTPaHHUKOB;
BJI4JICTh TIOHATHSAMH [IEHTPATLHOE U MApaJUIebHOE MPOSKTHPOBAHUE M IPHMEHSATH MX MPHU MOCTPOCHUU CEUCHHUIH
MHOTOTPaHHUKOB METOIOM MPOEKIIHI;
®  UMeTh MPE/CTaBICHUE O Pa3BepPTKE MHOTOIPAHHUKA U KpaTJaiiiieM MyTH Ha MOBEPXHOCTH MHOTOIPaHHHKA;
HMETh TPE/ICTABIICHUE O KOHUUECKUX CEUCHHUSIX;
HUMETh TPE/ICTABIICHHE O KAaCAIOIUXCs chepax ¥ KOMOUHAIINK TEN BPAIICHHUS U yMETh MPUMEHSATh X MPH PEIICHUH
3aj1ay;
NPUMEHSTH TP PELICHUH 33134 (POPMYITy PACCTOSHHS OT TOYKH JI0 TFIOCKOCTH;
BJIaJ€Th pa3HbIMU CHOCO6aMI/I 3alaHUs HpﬂMOﬁ YpaBHECHHUSAMU U YMETH NIPUMEHATH IIPU PEIICHUH 3a/1a1;
IIPUMEHATH [IPY PELLICHUU 3a/1a4 U JJOKA3aTEJIbCTBE TEOPEM BEKTOPHBIA METOX U METOZ, KOOPAUHAT;
UMETh MPEJCTABICHHE 00 aKCHOMax 00beMa, MPUMEHSITH (POPMYITbl 00BEMOB TPSIMOYTOIBHOTO MapaIeIenuIesa,
TPU3MBI U TIMPAMHUJIBI, TETPAdIpa [IPH PEIICHAN 3a/1aY;
MPUMEHATE TCOPEMBI 06 OTHOILICHUAX 06’])eMOB Ipyu pCUICHUU 3a71a4,
®  [PUMEHSITH UHTErPAJl IS BBIYUCICHHS OOBEMOB M MIOBEPXHOCTEH TEJ BPAICHHS, BBIYUCIICHHS TLTOLIA M
cepryeckoro nosica u 00beMa IapoBOro CIOs;
®  UMETh NMPECTABICHHE O IBWKCHUAX B IPOCTPAHCTBE: [IAPAJUICIBHOM IIEPEHOCE, CAMMETPUH OTHOCUTEIIBHO IUIOCKOCTH,
LCHTPAJIbHOI CUMMETPHH, IOBOPOTE OTHOCHTEIBHO MPSIMOil, BUHTOBOH CUMMETPHH, YMETh IPHUMEHSTh UX MPH
pelueHny 3a1ad;
®  {MeTh NPEJCTABICHHE O [UIOLIAANH OPTOrOHAIBHON MPOCKIINHL
®  HMETh NPECTABICHHE O TPEXIPAHHOM U MHOT'OTPAHHOM YIJIC M IIPUMEHSTH CBOICTBA IIOCKUX YTJIOB MHOIOTPAHHOTO
yIJa P PeICHNH 3a1a4;
®  HMETh MPECTABICHHS O Peodpa3oBaHUK TOAO0Hs, TOMOTETHUH M YMETh MPHMEHSITh UX [PH PELICHAH 3a1ad;
e  yMeTh pelaTth 3aJa4y Ha IIOCKOCTH METOAMU CTEPEOMETPHHY;
YMETh IIPUMEHATH GOPMYIIBI 00BEMOB IIPU PEILICHHUH 3324

BEKTOPBI 1 KOOPIUHATBI B TIPOCTPAHCTBE

Buinycknuk nayuumecs:

e  BIAJETh MOHATHAMH BEKTOPHI X MX KOOPJUHATHI;

e  yMETb BBINOJHATH OIIEPAIN HAJ BEKTOPaMHU;

®  HCIIONB30BATh CKAJISIPHOE NMPOM3BEICHNE BEKTOPOB IIPH PEIICHNH 3a/1a4;

®  NIPUMEHATH YpaBHEHHUE INIOCKOCTH, ()OPMYITYy PAaCCTOSHUA MEXIy TOYKAMH, YpaBHEHHE cephl IIPH pelIeHHH 3a1a4;

®  [PUMEHSTH BEKTOPHI U METOJ KOOPAMHAT B IIPOCTPAHCTBE NPH PEIICHUH 3a/1a49
BuinycKHuK noayuum 603mMo)icHOCHb HAYYUMbCA:

®  HaxoAWTh 00BEM IapauleNeNuIea U TeTpadpa, 3aJaHHbIX KOOPIMHATAMH CBOMX BEPILVH;

e  3a7aBaTh MPAMYIO B IPOCTPAHCTBE;

®  HAaXOIWTh PACCTOSIHHE OT TOYKH JO INIOCKOCTH B CHCTEME KOOPANHAT;

®  HAaXOIWTh PACCTOSIHHE MEXKIY CKPEUIMBAIOIINMICS MPSIMbIMH, 33JaHHBIMH B CHCTEME KOOPIWHAT

HNCTOPUSA MATEMATHUKN
Buinycknuk nayuumcs:
e  MMETh NIPEJICTABICHHE O BKIIA/IE BBIIAIOIINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;
e  [IOHMMAaTh POJIb MATEMATHKHU B pa3BuTun Poccun
METO/Jbl MATEMATHUKHU
Buvinycknuk nayyumecs:
e  JCHONB30BaTh OCHOBHBIE METO/IBI 1OKA3aTENbCTBA, IPOBOANUTD JOKA3aTEIbCTBO U BBIIONHATH ONIPOBEPIKEHIE;
e  IMPHUMEHATH OCHOBHBIE METO/IbI PEIICHNSI MATEMAaTHYECKUX 3a/1aY;



®  Ha OCHOBE MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapAKTEPU30BaTh KPACOTY M COBEPIIIEHCTBO OKPY)KAIOIIETO
MHpa U NPOU3BEICHUI HCKYCCTBA;
®  [PUMEHSTH MPOCTEHIINE TPOrPAMMHBIE CPEACTBA K AIEKTPOHHO-KOMMYHHKAIIUOHHBIE CHCTEMBI MPU PEIICHUN
MaTeMaTHYECKUX 3a1a4;
®  [OJIB30BATHCS MPUKIIATHBIMU MPOrPAMMAaMHK M IIPOrPaMMaMK CHMBOJIBHBIX BBIYUCICHHUIM JUTS HCCITEI0BAHMS
MaTeMaTHYECKUX 00BEKTOB
Bolnycknuk noayuum 603MoiCHOCHIb HAYYUMbCA:

®  [PUMEHSTH MaTeMaTUYeCKHe 3HAHUS K UCCIIEAOBAHUIO OKPYKAIOIIEro Mupa (MOIETUPOBaHHE (PU3MIECKUX TIPOLIECCOB,
3a]1a4i SKOHOMHKH)

OcHoBHOe coiep:kaHue

Auaredpa. MHOrouneHsl OT OIHON epeMEHHON U UX KOPHU. TeopeMBbl O paljiOHAJIbHBIX KOPHIX MHOTOWIEHOB C LIEJIBIMU
koo ¢unmenramu. KoMriekcHble Yncina U UX reoMeTpuyecKas MHTeprperanys. 1 puronoMerpudeckas GopmMa KOMIUIEKCHOTO
yucna. Apudmernueckue NeHCTBHUS HaJl KOMIUIEKCHBIMH YHCIaMU: CIOKEHWE, BhIYMTaHUE, yMHOXKEHHE, JeneHue. Dopmyna
Myagpa. Bo3BezneHue B 11e/1yI0 CTeIeHb, U3BJI€UEHUE HaTYpaJIbHOrO KOopHs. OCcHOBHAs TeopeMa aireOpsl (0e3 10Ka3aTenbCTBa).

MartemaTuueckuii anajau3. OCHOBHBIE CBOIMCTBa ()YHKIIMH: MOHOTOHHOCTB, IPOMEXKYTKH BO3pacTaHus U yObIBaHMS,
TOYKY MaKCMMyMa ¥ MHHUMYMa, OTpPaHUUEHHOCTh (DYHKIMH, YETHOCTh M HEYETHOCTD, MIEPUOUIHOCTH.

OnemeHTapHble (YHKIMNA: MHOTOYJIEH, KOPEHb CTEIEHH N, CTENIeHHas!, ToKa3aTenbHasl, JJorapugmMuueckas, TPHrOHOMETPUIECKHE
¢ynkimu. CBoiicTBa U rpaduKy AIEMEHTAPHBIX (YHKIUH.

[TpeoOpazoBanus rpadukoB (HyHKIMA: MapauielbHBIA MEPeHOC, PacTsHKeHHE (CXKaTHe) BAOJIb OCeHd KOOPIWHAT, OTPAKEHUE OT
oceil KOOpIMHAT, OT Hayaja KOOpAWHAT, Tpaduku (QyHKUMA ¢ Moaynsmu. TpuroHoMerpuyeckue (OpMYNbl TMPHBEICHUS,
CIIOXKEHUS, TIpeo0pa3oBaHus MPOU3BEACHHS B CyMMY, (JOopMylia BCIIOMOTraTelbHOro aprymenrta. [IpeoOpa3oBanue BhIpaKEHHUH,
COoACpKaAIUX CTCIICHHBIC, TPUTOHOMETPHUYECCKUC, J'IOFapI/I(bMI/I‘ICCKI/IC H IIOKA3aTCIIbHBIC (I)yHKLU/II/I. Pemenne COOTBETCTBYIOLINX
ypaBHEHHH, HEPaBEHCTB M UX cucreM. HenpepbslBHOCTH (yHKIMHU. [IpOMEKYTKH 3HAKOMOCTOSHCTBA HENMPEPHIBHOM ()YHKIHH.
Meron untepBanoB. Komnosunus ¢pynkumit. O6patnast Gpynkuus. [lonstue npenena nocnenoBarensHocTH. [loHsTHE Mpeaena
¢yHK1MY B Touke. CymMMa OECKOHEYHO YOBbIBaOIIel reOMETPUIECKON porpeccui. MeTox MaTeMaTHdeckoi nHyKiuu. [lonsrue
0 Tpou3BOIHOM (GYHKUUK B TOouke. DHU3MYECKH W TEOMETPUYECKHH CMBICI NpOM3BOAHON. [IpoM3BOIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (YHKLUH, NPOU3BOIHAS CIIOKHOW (YHKIIMHU, TIPOU3BOAHAS 00OpaTHOH (yHKiuH. Vcnonb3oBaHue MPOU3BOAHON
IpY KUccieoBaHuU (QYHKIUIMA, ocTpoeHnu rpadukos. Mcnons30Banue CBOMCTB (pyHKILMIA IPH PEIIEHUH TEKCTOBBIX, (PU3NUECKUX
U TeOMETpUYEeCKHX 3a1a4. Pemenne 3aga4y Ha 9KCTPEMyM, Ha HAXOKAECHUE HAHOOJIBLIEro U HauMeHbIero 3HaueHnit. [lonsarue 06
OIpe/IeJIEHHOM HHTerpajie Kak IUIomiaau KpuBoiMHeWHo# tpameumu. @®opmyna Herorona—Jleitbnuna. IlepBooOpa3zHast.
[IpunoxxeHus onpenenéHHOro HHTErpaia.

BeposiTHocTh U cTaTucTiKa. Boibopku, couetanus. buHomuanbueie koapduumentsl. bunom Hetotona. Tpeyronbhuk
[Tackans u ero cBoiictBa. OmnpezeneHne U IpuMepsl ucnbiTanuil bepuymmu. @opmyna a1 BEpOITHOCTH YKCIIA YCIIEXOB B CEPUH
ucneltannii beprymin. MaTtemaTndeckoe okKUIaHUE U AUCIEPCUS YHCIa YCIEX0B B MCHbITaHNU bepHyniau. OCHOBHbIE IPUMEPHI
CIy4aiHbIX BEJIMYUH. MaTeMaTUUeCKOe OKUAAHUE U AUCIIEPCH CllydalHOU BennuuHbl. He3aBucumble ciiyyaliHble BETUYMHBI U
coObITHs. [IpencraBnenue o 3aKoHe OOIBIINX YHCET IS IOCIIeI0BaTeIbHOCTH HE3aBUCUMBIX UCTIbITaHui. EcTecTBeHHO-HayYHbBIE
NIPUMEHEHUST 3aKoHa OonbIIuX uucen. OIEHKa BEPOSTHOCTHBIX XapaKTEpPUCTUK (MATEMAaTH4ECKOTO OXHIAHUS, IHUCIIEPCHH)
CIy4alHbIX BEJIMYMH IO CTATUCTUYECKUM JaHHbIM. IIpencraBieHne 0 reoMeTpuuecKkoi BEpOSTHOCTU. Pemenue mnpoctenmmx
MIPUKJIAHBIX 3a/la4 HA T€OMETPUYECKHE BEPOSTHOCTH.

I'eomeTpusi. OCHOBHBIE IOHATHUS TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIeACTBUS U3 HUX. [loHsTHE 06
akcuoMaTndeckoM Mmerozpe. IlocTpoeHne cedeHMH MHOTOTPaHHMKOB METOJOB CJeIOB. LIeHTpasbHOE NPOEKTHPOBAHHE.
[MocTpoenne ceueHnit MHOTOTPAaHHUKOB MeTonoM Ipoeknuii. Teopema Menenast s terpasapa. CKpelmBaronyecs IpsmMeie B
MIPOCTPAHCTBE. YTOJ MEXAY HUMH. TeopeMbl O NapajuleIbHOCTH MPSMBIX U IUIOCKOCTEW B mpocTpaHcTBe. IlapamensHoe
NPOSKTUPOBaHHEe M M300pakeHne Quryp. I'eomerpuyeckme Mecta TOYEK B MPOCTpAHCTBE. [lepmeHOMKyISpHOCTh MPAMOH H
mwiockocti. OpTOoroHaJbHOE MpoekTupoBaHue. Hakitonnsie u mpoekunu. TeopeMa o TpEX mepreHauKyspax. Paccroanus Mexay
¢urypamu B npoctpanctse. OO NEPIIEHIUKYILP ABYX CKPEIIMBAOLINXCS MPAMBIX. MeTOIbI HaX OXKACHUS PACCTOSHUS MEXKIY
CKpEIIMBAOIIMMHUCS NPSMBIMU. YTJIbI B IPOCTpaHcTBE. [lepneHauKyaspHble IOCKOCTU. TpEXTpaHHbI 1 MHOTOIPAaHHBIN YIJIBL.
CBolicTBa TJIOCKMX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBAa IUIOCKMX W JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCMHYCOB U CHHYCOB [UIsl TPEXTPAHHOrO yria. Buabl MHoOrorpaHHukoB. IlpaBuibHBIE MHOrOrpaHHUKH. Pa3BEpTku
MHOrOrpaHHuka. KpaTuaiimme myTH Ha TOBEpXHOCTH MHOTOrpaHHUKa. Teopema Oiinmepa. J[BOWCTBEHHOCTh NpPaBUIIBHBIX
MHoOrorpaHHukoB. [Ipmsma. [Napanmemenwmen. CsoiictBa mapaitenenunena. [lpsMoyronsHeIN napaienenwen. HakaoHHBIE
npu3Mbl. [Imomans oproroHansHON npoekund. llepneHankyssipHoe cederne npu3Mbl. [Tupamuna. Bumer mupamun. DmeMeHTsI
MIPaBWIBHON mupaMupl. [IupaMuasl ¢ paBHOHAKIOHEHHEIMH PEOpaMU M TPaHAMHU, UX OCHOBHBIE CBOWCTBA. BHIBI TeTpasapoB.
OpTolLleHTpUYECKUI TeTpadp, KapKaCHBIA TeTpasap, paBHOTpaHHBIN Terpadap. [IpsmoyromeHBI TeTpadap. MemuaHel u
OumenuaHsl TeTpasapa. JJocTpanBanue TeTpasapa 10 napaienenunena. Tena BpameHus: IIHHAp, KOHYC, map, cdepa. CeueHns
LWINHApA, KOHyca, mapa. [1lapoBoil cerMeHT, MapoBOH CIOH, MIAPOBOM CEKTOp. Y Ceu€HHAs MUPaMUAA M YCEUEHHBIM KOHYC.
KacarenbHble mpsMble W TUIOCKOCTH. Brmcannsle m omucanHble cdepsl. Kacatommecs: cheprr. KomOnHanmm Ten BparmieHUs.
OnemeHTsl ceprdeckoit reomerpun. Konmdeckne cedenns. Ilnomanay noBepXxHOCTE MHOTOrpaHHUKOB. Pa3BépTka IUIMHApa U
KoHyca. [lomans moBepxHOCTH IUIMH/paA U KoHyca. [Inomans chepsl. [Tnomans chepuueckoro nosica. OOBEM MapoOBOTo CIIOA.
[oustne 06BEMa. OOBEMBI MHOrOrpaHHUKOB. OOBEMBI Tenm BpamieHWS. AKCHOMBI 00béMa. BriBom Qopmynsl 00BEMOB
MIPSMOYTOJIBHOTO TMapaienenuneaa. [Ipu3Mel 1 mupamunsl. DopMynbl U HAXOXKAEHHS 00BbEMa Terpaszapa. Teopembl 00



OTHOIIEHHUAX 00BEMOB. [IpHIIOXKEHUsT HWHTErpajia K BBIYUCICHHIO OOBEMOB M IMOBEPXHOCTEH Ten BpamieHus. KomOuHarms
MHOTOIPaHHUKOB W Tell BparieHus. [logobue B mpoctpaHncTBe. OTHOIIEHHE 00BEMOB U IUIOMIAICH MOBEPXHOCTEH MOJOOHBIX
¢uryp. IIpeobpazosanue mo00us, ToMoTeTHs. PerieHne 3a1a4 Ha MIOCKOCTH C MCIOIb30BAHUEM CTEPEOMETPHUECKUX METOIOB.
JIBIOKEHUsI B IPOCTPAHCTBE: MapalIeNbHBIH IEPEHOC, CHMMETPHS OTHOCUTEIBHO IIOCKOCTH, IIEHTPAIbHASI CHMMETPHSI, TIOBOPOT
OTHOCHTEJIBHO TPSIMOIA.

BekTopnl u koopauHaThl. BekTopsl u koopauHaThl. CyMMa BEKTOPOB, YMHOXCHHE BEKTOpA HAa YHCIIO. YTOI MEKIY
BekTopaMu. CKaJsIpHOE MPOM3BENCHUE. Y paBHEHHE TUIOCKOCTH. DopMyna pacCTOSHHS MEXIY TOYKaMH. YpaBHEHHE CQeEphL
dopMyia pacCTOSHUSL OT TOYKHU 10 MIOCKocTH. CrocoOBl 3aaHus NpsAMOM ypaBHEHHsSMH. PelieHue 3aga4 U J0Ka3aTelbCTBO
TEOpeM C MOMOIIBI0 BEKTOPOB U METOJIOM KOOP/IHHAT.

OcnoBHoe coaep:xkanue (340 yacoB)
10 xmacc (170 gaca)
IMoBTOpenne (3 yaca)
JleiicTBuTeIbHBIE YHCJIa (7 YacoB)

Tlousartre neiictBurenbHOro ymcia. MHoecTBa uncen. CBoOMCTBAa AEHCTBUTENBHBIX 4YHceEl. MeTox mMareMaTHdecKOi
nHAyKwd. [loodepénHplii 1 OMHOBPEMEHHBIH BBIOOP HECKONBKHX AJIEMEHTOB W3 KOHEYHOTO MHOKecTBa. DopMmynbl umcia
MIEPEeCTAaHOBOK, COYCTAHWU, pa3MemeHnil. PemreHne KOMOWHATOPHBIX 3amad. J{OKa3aTeNbCTBO HYHCIOBBIX HEPaBEHCTB.
HepaBeHCTBO 0 cpemHeM apU(pMETHIECKOM W CpPEIHEM TeOMETPHUYECKOM ABYX 4dmcenl. JlenmMocTs menbix umcen. JlemeHue c
octaTtkoM. CpaBHEHHE ITO MOIYII0 M. 327249y C [ENTOYNCICHHBIMI HEM3BECTHBIMU.

PanmnonanbHble ypaBHeHHs: 1 HepaBeHcTBa (11 yacoB)

ParonaneHple BBIpakKeHHs. MHOTOYICHBI OT ONHOHM MepeMeHHOW. MHOrowieHs! OT ABYX HEepeMeHHBIX. DopMyssl
COKpamEHHOT0 YMHOXKEHHS JUTS CTapIINX cTerneHell. MHOrOWICHBI OT HECKONBKHX MepeMeHHbIX. CHMMETPHUYECKHe MHOTOUICHBI.
®opmyna 6mHOoMa HproToHa, cymMMBI 1 pa3HocTH crereHeid. CBolcTBa OnHOMHUANBHBIX KoddduiuenTos. Tpeyromsauk [Tackams
Hdemumocts MHOTOWIECHOB. JleneHne MHOTOWICHOB ¢ ocTatkoM. AnroputMm EBkmuma. Teopema besy. Cxema [oprepa. Kopern
MHOrowieHa. Yuciao KopHel MHOrowieHa. PanmoHanapHbIe KOPHH MHOTOWIEHA ¢ HelbIMu Kodddunmentamu. Pemenne meipix



anreOpanyecKux ypaBHeHHH. PammoHanbpHble ypaBHeHMs. CHUCTEMBI pallMOHAIBHBIX ypaBHEHHH. OCHOBHbBIE MPUEMBI PEIICHUS
CUCTEM ypaBHEHUI. MeTon HHTepBaJIOB peleHns HepaBeHCTB. PanonansHble HepaBeHCTBa. Hectporue HepaBeHCTBa.
Kopenb crenenu N (7 yacos)

[onsitne ¢pynkuum u e€ rpaduka. Oynkuus y= x". [lonstue kopus crenenu N. KopHu 4€THON W HEUETHOW CTETEeHEN.

Apudmernueckuii kopens. CBoHCTBa KopHeit crenenu N. Oynkuus y = VX, x > 0 Oyrkmms y = VX
CreneHb MOJIOKUTEIBHOr0 Yucaa (99acoB)

[ToHsTHE CTETIEHH ¢ pallMOHANBHBIM MoKa3aTeneM. CBOICTBA CTENEHU C pallMOHAIBHBIM ToKa3ateneM. IlonsaTue npenena
nocaenoBarenbHocTH. CyliecTBOBaHME Ipefesla MOHOTOHHO OrPaHMYEHHOW IIOCNeAOBaTeNbHOCTH. JIJIMHA OKPYXHOCTH U
IUTIOIAAb Kpyra Kak Mpejesnsl nocienosarensHoctu. CBoiicTBa npenenoB. TeopeMsl o npenenax nociaenoBarenbHOCTH. [lepexon
K IIpejieiaM B HepaBeHCTBax. beckoHeyHO yObIBarolias reoMerpuieckas nporpeccus u e€ cymma. Yucno e. I[Tonstue crernenu ¢
MppanroHaJIbHBIM NoKa3areneM. [lokazaTenbHas QyHKIWS.

Jlorapugmbsl (6 yacoB)

[onsitue norapudma uymcna. OcHoBHOe Jorapupmuyeckoe ToxaecTBo. HatypaneHbeiii norapugm. CaoiicTBa

norapugmos. [lepexon k HoBoMy ocHOBaHHI0. Jlecsituunble gorapudmel. Jlorapudmuueckas pyakius. CreneHHast QyHKIHSL
IIpocTeiinmme moka3aTeTbHBIE U JOrapupMuIecKne ypaBHeHUsI U HepaBeHCTBa (9 YacoB)

[pocreiimue nokazatenbHble ypaBHeHHs. [Ipocreifinme norapupmudeckue ypaBHEHHs. YpaBHEHHMs, CBOASIIMECS K
MPOCTEHIIIMM 3aMEHOM Hen3BecTHOro. [IpocTeiime nmokaszatenbHbIe HepaBeHCTBa. [IpocTeiiime norapudmuyeckre HepaBeHCTRA.
HepaseHncTBa, cBOAAIIMECS K IPOCTEUIINM 3aMEHON HEU3BECTHOTO.

Cunyc u kocunyc yria (7 4acoB)

[MousiTre yrina. Paguannast mepa yria. OnpezeneHne cuHayca U KocuHyca yria. OcHoBHbIe (HOpMYIBI s Sina u Cosa.

®opMynsl IpuBeAeHNA. ApKCHHYC. ApKKOCcHHYyC. DOpMYIIBI I apKKOCHHYCA U apKCHUHYCA.
TaHreHc ¥ KOTaHreHc yria (6 yacoB)

OmnpenesneHue TaHreHca U KoTanreHca yria. OcHoBHbIe (opMysibl uis ta u Ctga. ApKTaHreHC U apKKOTaHIeHC.

@DopMyIBl U1 apKTaHT'€HCA U apKKOTaHT'€HCa.
®opmyabl cnoxennsi (10 yacos)

KocuHyc pa3HOCTH M KOCHHYC CYyMMBbI ABYX YrioB. QopMyiibl Ul JOMOMHUTENBHBIX yriioB. CHHYC CyMMBI U CHHYC
pa3HocTH IByX yriioB. CymMMa M pa3HOCTb CUHYCOB M KOCHHYCOB. DOpMyIibl 17151 JBOMHBIX U TIOJIOBUHHBIX YIi10B. [IponsBenenue
CHHYCOB U KocuHycoB. DopMmyna i TaHI€HCOB. BhIpakeHHe TPUIOHOMETPHYECKHX (YHKLHMH Yepe3 TaHTeHC IOJIOBUHHOIO
apryMeHTa.

Tpuronomerpuueckue GpyHKIMH YUCIOBOro aprymeHnTa (8 yacon)
Tpuronomerpuueckue Gyukimu. [epnon Gpyuxmun. @yHKnust y = Sin X 1 y = €0S x. OyHknus y = tg x u y = ctg x.
Tpuronomerpuyeckue ypaBHeHHsl M HepaBeHCTBa (8 yacoB)

[Ipocreiilivie TPUrOHOMETPUUECKUE YPAaBHEHHUS. YPaBHEHMs, CBOASILMECS K MPOCTEHIIMM 3aMEHONM HEU3BECTHOIO.
[IpuMeHeHHnE OCHOBHBIX TPHUIOHOMETpUYECKUX (opmyn Juis pemieHust ypaBHeHunid.OqHOpoAHBIE ypaBHeHHs. IIpocreiimiie
HEpaBEeHCTBa Ul CHHYyca W KocuHyca. IIpocreiiiine HepaBeHCTBa AJsl TaHTeHca M KoTaHreHca. HepaBeHcTBa, cBoasmuecs K
MPOCTEHIINM 3aMEHON HEU3BECTHOT0. BBe/IeHHEe BCITOMOTaTEIbHOrO yriia. 3aMeHa HeM3BeCTHOro t = SinxX + COSX.

JJ1eMeHTBI CTATUCTUKHU M TEOPHH BepPOsAITHOCTH (6 4acoB)

Tabmuunoe u rpaduueckoe mpeacTaBiIeHHEe NaHHBIX. UMCIOBBIE XapaKTEPUCTHKU PSANOB HaHHBIXK. IloHsATHE Teopuu
BEPOSITHOCTH. DIIEMEHTAPHBIE U CIIOKHBIE COOBITHS. BeposTHOCTE coObITHS. CBOWCTBA BepOsTHOCTEH COOBITHIL. CyMMa COOBITHIA.
[IpomsBenenue cobpiTHil. [IpoTnBOmONOXKHBIE COOBITHA. [loHITHE O HE3aBHCUMOCTH COOBITHH. BeposTHOCTh U cTaTHCTHYECKAs
YaCTOTa HACTYIUICHUS! COOBITHH.

IToBTOpenue (5 yacon)

AKCHOMBI CTEPEOMETPHH U UX ciIeACTBHs (5 yacoB)
OCHOBHBIE TTOHATHUS CTEPEOMETPUH (TOUKa, TpsAMasi, TIOCKOCTh). [ToHsATHE 00 akcCHOMaTHYeCKOM croco0e MOCTPOSHUS
TeoMeTpuH. AKCHOMBI cTepeoMeTpur. HEeKoTopbIe CeICTBHS U3 aKCHOM.
IMapannenbHOCTH NPAMBIX U IUI0cKOcTel (19 yacoB)
[epecekatomuecs 1 mapasuieabHbIe PsIMbIE B TpocTpaHcTBe. [lapamienbHoCcTs Tpex npsaMbIxX. [lapannensHocTs npsMon
1 IUTOCKOCTH, MPHU3HAK M CcBOKMcTBAa. CKpemBaromyecs NpsMble. YTIBI C COHAINPABIEHHBIMHA CTOPOHAMHU. YTON MEXIy
NpsSAMBIMH B TpocTpaHcTBe. [lapamnensHple TutockocTH. [Ipu3Hak mapamienbHOCTH ABYX IwiockocTed. CBoiicTBa
MapaiedbHbIX IockocTell. [lapannensHoe npoektupoBanue. OpTOroHaIbHOE U IIEHTPAJIbHOE MPOeKTHpoBaHue. [Inomans
OPTOTOHAIFHON TNPOEKIMH MHOTOYTONbHHKA. M300paskeHne mpocTpaHCTBEHHBIX (uryp. Terpasap W mapaisienenures.
Ceuennst MHOTOrpaHHHUKOB. [TocTpoeHme cedeHu.



[epnenauKyJasspHOCTH NPAMBIX M IUIOCKOCTedi (21 yac)

[lepniennukynspHbIe IpsMBIE B IPOCTPAaHCTBE. [IpHU3HaK NepneHUKYISIPHOCTH MPSIMON U IIOCKOCTH. [leprnenaukynsp
U HaKJIOHHas1. PaccTosHue OT TOUKH 0 IIIOCKOCTH, OT MPAMOI1 JI0 MJIOCKOCTH, MEXKAY NapaIeIbHBIMU IJIOCKOCTSIMH, MEXITY
CKpeIMBaOIUMUCA NpAMBIMU. TeopeMa 0 Tpex NepIeHAUKYIsIpax YToll MeXIy NPsIMOM U INIOCKOCTBIO JIBYTpaHHBIN yrodi,
JIUHENUHBINA Yros IByrpaHHoro yria. IIpu3Hak nepneHAMKYISpHOCTH ABYX IIOCKOCTEH, CBOWCTBA. MHOrOrpaHHBIE YIJIBL.
[IpsiMOoyronbHeINA Napasienenumne].

Mmuororpannuku (13 yacoB)

[NonsiTne MHOTOrpaHHKKA (BEpLIMHBI, peOpa, 'paHn MHOTOTrpaHHKKa). Pa3zBepTka. Beimykiisie MHOrorpannuku. Teopema
Oiinepa. Ilpusma. Ilpsimass u HaknoHHas npusMa. [IpaBunbHas npusma. Iupamuna. TpeyronsHas nupamunaa. IlpaBunbHas
nupamua. Y cedeHHas nupamuna [lonstne cuMMeTpn B mpocTpaHcTie. [IpaBuibHbIe MHOTOrpaHHUKHA. CUMMETpHs B KyOe,
B NapajuleNienuIese, B IpU3Me U MUpaMuse.

BexTopsl B npocTpancTBe (64acoB)

IlonsTue Bekropa. PaBeHcTBO BekTOpoB. Cl0KeHHE U BRIYUTaHUE BEKTOPOB. CyMMa HECKOIBKUX BEKTOPOB.
YMHO)keHue BekTopa Ha yncio. Kommnanapasie Bektopsl. [IpaBuo napamnenenunena. PasnoxeHnue BekTopa 1o TpéM
HEKOMITJTaHApHBIM BEKTOpam

IoBTopenue (4 yaca)

11 kmace (170 uaca)
®Oynknuu 1 ux rpapuxu (7 4acoB)

Oynakuun. CrnoxHas QyHKuus. JneMeHTapHble ¢GyHKuuu. OOnactb omnpeneneHdss W o0NacTb 3HaueHUS (QYHKIUH.
OrpaHnyeHHOCTh (QYHKIMH. YeTHOCTb, HEYETHOCTh, NMEPUOAMYHOCTh (yHKuMWil. IIpomMexyTku Bo3pacTraHusi, YOBIBaHWUS,
3HAKOIOCTOSIHCTBA M HYJIM (yHKIMH. MOHOTOHHOCTh (yHKIMH. VccnenoBaHue (QYHKIMH M TOCTpOGHHE UX TpaduKoB
aJIeMeHTapHbIMU MeToaaMu. ['paduku QyHKIMH, cBI3aHHBIX ¢ MoaylieM. ['paduKu CIIOXKHBIX QYHKLMIL.

IIpenen pyHkuuu u HempepbIBHOCTH (1 yac)

[ousitue npenena ¢ynkuun. ColictBa mpeaenoB ¢yHkuuid. OmHocTopoHHME npenenbl. [IoHsTHE HEMpepbIBHOCTH

¢yakuuy. OCHOBHBIE TEOPEMBI O HeTIpephIBHBIX QyHKIMAX. HempeprIBHOCTE aneMeHTapHbIx GyHknuii. Pa3poiBHble QyHKINM.
Oopatnbie pynkuun (2 yaca)

[ousitue obpatHoi ¢yHkimu. B3aummHo oOpathble ¢yHkuuu. OOpaTHble TpuroHomerpudeckue ¢GyHKimu. [Tpumepsr
UCIIONB30BAaHUS OOPATHBIX TPUTOHOMETPUYECKUX (YHKIIUH.

I[poussoanas (8 yacos)

[ousiTue mpou3BoAHONW. MeXxaHWYeCKUid U (QU3MYECKUl CMbICH Tpou3BoAHOU. [Ipom3Bomnas cymwmbl. [IpousBomHas
pasHoctu. HempepbiBHOCTh (YHKIMIA, HMEIOIMX MPOou3BOAHYI0. [Ipon3BomHas npousBeneHus. [Ipou3BoAHAS YacCTHOrO
[IpousBonHbIe AnemMenTapHbIxX QyHkuuit. [IponsBoanas cnoxuol GpyHkuuu. [IponsBomHas odpaTHON QYHKIIMK.

IIpumeHneHue npousBoaHoii (15 yacos)

MakcumMyM U MUHUMYM QYHKIUH. TOYKH 3KCTpeMyMa. Y paBHEHHE KacaTellbHOM. [IprOnvmKkeHHbIe BeYuCieH s . TeopeMbl
o cpemaeM. Bospactranme m yOpBanne (yHKIuA. IIpou3BomHBIE BBICIIMX HOPSIKOB. BBITYKIOCTH M BOTHYTOCTH Tpaduka
¢GyHKIMH. DKCTpeMyM (QYHKINH ¢ IMHCTBEHHON KPUTHYECKOH TOUKOU. 3a1au HA MAKCUMYM M MUHUMYM ACHMITOTHL. [IpoOHO-
JUHEHHas QyHKIUS.

IepBoodpa3nas u unrerpaiu (10 yacos)
[onsTie mepBooOpa3Hoii. [lpaBuna BerancieHus meppoodpa3Heix. llepBooOpasnbie dneMeHTapHbIX QyHKIMA. [Iomanp

KpuBOJIHMHEHHON Tparenuu. [lorstue obompeneneHHoM uHTerpane. @opmyma Hrerorona-Jleitornia. CBoiicTBa OmpeneneHHBIX
MHTETPAJIOB.
YpaBHeHus — cieacTBus (4 yaca)

IlonsiTe ypaBHEHUA-CIEACTBUS. PellleHue HppalMOHAIBHBIX ypaBHEHMH. Bo3BelneHue ypaBHEHHsI B YETHYHO CTENEHb.
[orenmmpoBanue ypaBHeHuil. [lpyrume mpeoOpazoBaHWe, MPUBOMSIIINE K ypPaBHEHHUIO-CICACTBUIO. [IprMEHEHHE HECKOIBKHAX
peoOpa30BaHui, MPUBOISNINX K YPaBHEHHIO-CIIEICTBHIO.

PaBHOCHJIBHOCTH YPaBHeHHIi 1 HEpPaBeHCTB cucTeMaM (8 yacoB)
OcHoBHble moHsTHS. Pacnanarommecs ypaBHeHHs. PemeHne ypaBHEHHH ¢ TIOMOIb0 cucteM. Ypasaenus Buaa f(a(x)) =
f(B(x)). Pemenne HepaBeHcTB ¢ iomotnsio cucteM. HepaBerncta Buma f(o(x))>f(B(X)).
PaBHOCHJIBHOCTH YpaBHeHUH HAa MHO:KecTBaXx (5 4acoB)



OcHoBHble TOHATHS. Bo3BeneHme ypaBHEHHS B HaTypalbHYIO cTeneHb. [loTeHmupoBaHue M JorapudMupoBaHue
ypaBHeHHH. YMHOXXeHHe ypaBHeHHs Ha ¢yHkiuio. Jlpyrue mnpeoOpazoBaHusi ypaBHeHHWH. [IpiMeHEeHHE HECKOIBKUX
npeoOpa3oBaHuid. YPaBHEHUS C JAOMOTHUTEIHHBIMU YCIIOBUSMH.

PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCcTBAaX (6 yacoB)

OcHoBHbIe TOHATHS. Bo3BeIeHNE HEPaBEHCTB B HATYpalIbHYIO cTereHb. [loTeHnmpoBanue 1 orapuMUpOBaHNE HEPABEHCTB.
YMHOKeHHEe HepaBeHcTBa Ha (yHKnmio. J[pyrue mpeoOpazoBaHusi HepaBeHCTB. [IpHMeHEHHE HECKONBKUX MpeoOpa3oBaHHM.
HepageHncta ¢ nononHuTensHBIME yeaoBusaMU. HecTporue HepaBeHCTBa.

MeToa npoMeKyTKOB /IUIsl ypaBHEHHUI U HepaBeHCTB (4 yaca)
VYpaBHEHHS U HEPAaBEHCTBA C MOyleM. MeTo/1 THTEepBAaJIOB JUI HETIPEPHIBHBIX (DYHKIIHA.
Hcnonb3oBanue CBOICTB (pyHKIMIA PH pellIeHHN YPaBHeHMiT 1 HepaBeHCTB (5 yacoB)
Hcnonp3oBanue obnacreli cyniectBoBanus GyHkuuit. Mcnonb3oBanue He oTpuuaTenbHocTH GyHKIMN. Vconp3oBaHue
orpaHndyeHHocTd (QyHkuuu. lcnone3oBaHWEe CBOMCTB CHHYca M KOCHHYca. VICIONb30BaHHWE YHCIIOBBIX HEPaBEHCTB.
Hcnonb3oBanue MpoOU3BOIHON AJIS pellIeHUs] YpaBHEHUH U HEPABEHCTB.
Cucrembl ypaBHEHHUIi ¢ HECKOJBKUMH HeH3BeCTHbIMH (6 YacoB)
PaBHOCUBbHOCTE cucteM. Cucrema — cinencTsre. Meros 3aMeHbl HeM3BeCTHhIX. HecTaHmapTHBIE METO/IBI PELIeHuUs
ypaBHEHHH W HEPABEHCTB.
YpaBHeHHs M HEPaBEeHCTBaA ¢ mapamMerpamu (4 yaca)
VYpaBHenus ¢ napamerpoM. HepaBeHcTra ¢ mapamerpoM. CHCTEMBI ypaBHEHHH ¢ MapaMeTpoM. 3a1auy ¢ YCIOBHUAMU.
IToTopenue (12 yacoB)

BekTopsbl B mpocTpanctse (14 yacoB)

IonsiTue BexTopa. Momyns BekTopa. PaBeHcTBO BekTopoB. KommiHeapHblie BeKTOpbl. Cl0)KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BekTopa Ha uucio. KommmanapHele BeKTOpbl. PaznojkeHue BEKTOpa MO TpeM HEKOMIUIAHAPHBIM BEKTOpaM.
JlekapToBbI KOOpPAMHATHI B npocTpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPIMHATAMH BEKTOPOB M KOOPAMHATAMU
touek. Ilpocreiinme 3a1aun B KOOpAUMHATaX. YTOI MeXIy Bekropamu. CKaJsipHOE IMPOU3BECHHE BEKTOPOB. Brruncrienue
YIJIOB MEXIYy NPSIMBIMM U IUIOCKOCTSIMHM YPaBHEHHE IUIOCKOCTH. PaccTosHHE OT TOYKH [0 IUIOCKOCTH. LleHTpanbHas
cummetpust. OceBasi ciMMeTpHsL. 3epKajbHas cumMetpust. [lapamtensHblil nepeHoc. [Ipeobpa3oBanue nomobusi.

Huaunap, konye u map (14 yacos)

[onsiTne nunuHApa, HUIHHAPUYECKOH moBepxHocTH. Ilomans nmoBepxHocTH UaMHApa. OceBble CEUEHUS U CEUCHUS
napaJjienabHble ocHoBaHMIO. [loHATHE KOHYCa, KOHMYECKOH oBepXHOCTH. Ilomans noBepxHoCcTH KoHyca. OceBble ceueHUsI
U CedyeHUsl mapajuiesibHble OCHOBaHHWIO. YceueHHbIH koHyc. Cdepa u map, ux ceueHus. YpaBHenue chepbl. Bzanmuoe
pacrionoxenue chepsl u 1ockocTH. KacarenbHas miockocts k cdepe. Chepa, BnucanHas B MHororpannuk. Cdepa,
OIMCaHHAasl OKOJI0 MHOTOTPaHHMKA. DJLUIHIIC, rhiiepOoia, mapaboia Kak ceueHus KOHyca.

Oo0bembl Tea (22 yaca)

[onstue obrema. O6veM Kyda, mapamienenunena O6bpeM npsmoit mpu3mMel. O0beM muMHApa Beraucnerne 00beMoB
TEI C TOMOIIBIO OIpeneNeHHOro mHTrerpana. O0beM HAKIOHHOW MPHU3MBI, NHpaMuibl, KoHyca. OTHomeHne 00BHeMOB
mono0HbIX Ten O6vem mapa. [Inomans chepsr O0beM MIapOBOro CETMEHTA, IMAPOBOTO CII0S, MIAPOBOI0 CEKTOpa

IoBTopenue (18 yacos)

KOHTpOJ’IbHO- H3MEPHUTEJIbHBIC MATCPHAJDBI:
OcHoBHBIC BUJbI KOHTPOJIA: TECMATUYCCKUC TECThI, CAMOCTOATCIIbHBIC pa6OTBI U KOHTPOJIBHBIC

paboTbl. TecTsl U caMmocTosITENbHbIE pA0OTHl TEMATUYECKU CIPYIITUPOBAHbI, COOTBETCTBYIOT TPEOOBAHUAM
IIKOJIBHOM MPOTPaMMBI.

IlepBasgs 4vacTh Kakaod paOOTBI COJEPKHUT MaTepuan, COOTBETCTBYIOIIMHA 0a30BOMY YpPOBHIO
noarotoBku. IlojoOHbIE 3afaHus paccMaTpHUBAIOTCS B ydyeOHUMKE M OTpabaThIBalOTCA B Kiacce, IMOA
PYKOBOJACTBOM yuHTess. [lJis UX BBINOJHEHUS HE TpeOyeTcsl JOTOJHUTENbHBIX 3HAHWU, BBIXOSIINX 32
npeaensl MporpaMMbl. BTopas yacTh KOHTpPOJIBHOM paboThl COCTOUT U3 0ojiee CIOXKHBIX 3a/laHuil,
BBITNIOJTHEHUE UX IPOBOJUTCS, KaK MPaBuilo, B 2-4 stana. [locienHss 4acTh KOHTPOJIBHON pabOTHI MO3BOJISET



YYECHHKAM IPOSBUTh BBICOKMI YypPOBEHb 3HAHWM, JIOTMYECKOIO MBIIIJICHUS, HMHTEPEC K IIPEIMETY,
COCOOHOCTh MPUMEHUTH 3HAHUA B HECTAaHAAPTHOU cuTyannu. KOHTpoIpHbIE paObOTHI PUIIAratoTCsl.
KonTponpeHble paboThl HatoTcst Ha 45 MUHYT, B XOJ€ KOTOPBIX MPOBEPSIOTCS 3HAHUS, YMEHHS U
BBIYUCIIUTEIIbHBIC HABBIKY 110 TEMaM.
Ouenka nIaHupyeMbIxX pe3yibTaToB

Cucrema OLIEHKH JIOCTUKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOMN
MIPOrpaMMBI CpeJIHEro 00Iero oopa3oBanusl (Jlajnee — CUCTEMa OLICHKH) SIBJISIETCS YaCThIO CUCTEMBI OLICHKHU
Y yIpaBJICHUS KayeCTBOM 00pa3oBaHMs B 00pa30BaTEIIbHON OpraHU3aIlul U CIIY)KHT OJTHUM M3 OCHOBAaHUU
Ui pa3pabOTKH  JIOKAJTBRHOTO HOPMATHBHOTO aKTa 0O0pa3oBaTeIbHOM opraHuszanmuu o  (opmax,
MIEPHOTUIHOCTH U TIOPSIKE TEKYIIETO KOHTPOJISI YCIICBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIINN.

OCo0eHHOCTH OLIEHKH JIUYHOCTHBIX, MeTAaNPeIMETHBIX U NMPEeIMETHBIX pPe3yJIbTATOB

Oco0eHHOCTH OLIEHKH JINYHOCTHBIX PE3yJIbTaTOB

dopmMupoBaHUE JTMYHOCTHBIX PE3YIHTATOB 00OSCIICUNBACTCS B X0JIe PEaU3allii BCEX KOMIIOHEHTOB
00pa30BaTEIILHON JICATSIHFHOCTH, BKJIFOUAss BHEYPOUHYIO JICATEITHHOCTb.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO npocTwkeHUE JHUYHOCTHBIX PE3yAbTATOB He
BBIHOCHTCSI Ha HWTOTOBYIO OIIEHKY OOYYalONIMXCS, a SBISAETCS MPEIMETOM OICHKH 3(PPEKTUBHOCTH
BOCITUTATEIILHO-00Pa30BaTEIIBHON JICATEILHOCTH O00pa30BaTeIbHOW OPTaHW3allMA W 00pa30BaTEIbHBIX
cUCTeM pa3Horo ypoBHs. OIleHKa JIMYHOCTHBIX PE3yJIbTaTOB O00pa30BaTEIBbHON JIEATEIHHOCTH
OCYIIIECTBIISIETCS B XOJC BHENIHUX HEMEePCOHU(DHUIIMPOBAHHBIX MOHHUTOPWHTOBBIX HCCIICAOBAHUM.
WNucTpymMeHTapuii JUIsl HUX pa3padaThIBAe€TCs W OCHOBBIBACTCS Ha OOIICTIPHHSATHIX B MPO(ecCHOHATEHOM
COO0O0IIIeCTBE METOIUKAX ITCUX0JIOTO-TIeITarOTMIeCKOM JIMAarHOCTHKH.

Bo BHyTpeHHEM MOHHUTOPUHIE BO3MOKHA OLIEHKa C(OPMUPOBAHHOCTH OTIEJIBHBIX JIMYHOCTHBIX
PE3yNIbTaTOB, MPOSBISIOUIMXCSA B COOMIOACHUHM HOPM U MPaBUJ MOBEACHUS, IPUHATHIX B 00pa30BaTeNbHON
OpraHu3aliyi; Yy4YacTHM B OOIIECTBEHHOW KH3HM OOpa30BaTEIbHOW OpraHu3aluy, OJMKaNIIero
COLIMANIBHOTO OKPYXEHHs, CTpaHbl, OOIIECTBEHHO-TIOJE3HOW JEesTeIbHOCTH; OTBETCTBEHHOCTH 3a
pe3ynbTaThl 00yUYEHHs; CIIOCOOHOCTH JIeNaTh OCO3HAHHBIN BBHIOOP CBOEH 00pa30BaTeIbHON TPACKTOPHUH, B
TOM 4YHuCJe BbIOOp Tpodeccuu; IEHHOCTHO-CMBICIOBBIX YCTAaHOBKAX OOyJaroniuxcs, (HopMUPYEMBIX
CpEICTBaMU PA3JIMYHBIX MPEAMETOB B paMKaX CUCTEMbI OOIIer0 00pa3oBaHuUs.

Pe3ynbTarhl, NOJy4eHHbIE B XOJ€ KaK BHEIIHUX, TaK U BHYTPEHHUX MOHHMTOPUHIOB, JOITYCKAeTCs
HCII0JIb30BATh TOJBKO B BUJE arperupOBaHHBIX (YCPEAHEHHbBIX, aHOHUMHBIX) JAHHBIX.

BHyTpeHHUIT MOHUTOPUHI OpraHH3yeTCs aJIMUHHUCTpalnueld oO0pa30BaTEIbHOW OpraHu3allud |
OCYILIECTBIISICTCS] KJIACCHBIM PYKOBOAUTEIEM IMPEUMYIECTBEHHO HAa OCHOBE €KETHEBHBIX HAOIIOJCHUN B
X0JIe y4eOHBIX 3aHATUN U BHEYPOUHON NEATEIILHOCTH, KOTOpbIe 0000LIAIOTCS B KOHIIE Y4eOHOTO Troja u
MIPEJICTaBJISIOTCS B BUJE XapaKTEPUCTHKU MO (QopMe, YCTaHOBIECHHOW 00pa30oBaTENbHON OpraHH3alUeH.
JIro60e ucnoip30BaHnE JAHHBIX, TOTYYEHHBIX B X0J€ MOHUTOPHUHTOBBIX UCCIIEOBAHHMI, BOZMOKHO TOJIBKO
B cooTBeTcTBUH ¢ DenepanbHbIM 3aKk0HOM OT 27.07.2006 Ne 152-D3 «O nepcoHanbHBIX JAHHBIX).

Oco0eHHOCTH OLIEHKH MeTanpeAMeTHBIX Pe3yJibTaTOB

OneHka MeTanpeAMETHBIX Pe3Yy/IbTaTOB MPEICTaBIsIeT cO00M OIEHKY JAOCTHKEHUS TIaHHPYEMbIX
PE3yIbTaTOB OCBOCHHSI OCHOBHOI 00pa3oBaTeNIbHOM MPOrpaMMBbl, KOTOpbIE MPEACTAaBIECHBl B MPUMEPHON
nporpaMmme GOopMUPOBAHUS YHUBEPCATbHBIX YUeOHBIX NeCTBHI (pa3iensl «PerynsaTuBHbIEe YHUBEPCATbHbBIC
yueOHble AeicTBus», «KoMMyHHKaTHBHBIE YHHUBEpcajbHble y4ueOHble naeicTBUA», «llo3HaBaTenbHbBIE
yYHHUBEpCAIbHbIC yUYEOHBIE TEHCTBUSY).

OueHka JOCTHKEHMS METAlpEeJAMETHBIX PE3yJbTaTOB  OCYIIECTBISETCS  aJIMUHHUCTpAIeit
0o0pa3oBaTeNbHON OpraHU3aliu B XOJI¢ BHYTpeHHero MoHHTOpHHTra. Cojep)kaHue W TEPUOAMYHOCTD
OIIEHOYHBIX MPOLEAYP YCTAaHABIMBAETCS PEIICHUEM I€JarOrH4eckoro coBera. MIHCTpyMeHTapHil cTpoUTCs
Ha MEXIMPEIMETHOI OCHOBE, B TOM YMCJIE U JUISl OT/IEIBHBIX TPYII NPEIMETOB (Hanpumep, sl MPeIMETOB
€CTECTBEHHO-HAYYHOT'O 1UKJIIA, JJIsl IPEIMETOB COIMAIBHO-TYMAaHHUTAPHOTO IIUKIA U T. 11.). LlenecooOpa3Ho
B paMKax BHYTPEHHEr0 MOHUTOPUHTA 00pa30oBaTeNbHON OpraHU3aIllMU MPOBOIUTH OTACIbHBIC TPOIEIYpPhI
IO OIICHKE:

- CMBICJIOBOI'O YTEHUS,



— MO3HABATEIBHBIX YUCOHBIX JCUCTBUN (BKIIIOYAs JIOTHUECKUE MPUEMBI U METObl TIO3HAHMSI,
crerupuIecKue Ui OTACTBHBIX 00pa30BaTEIbHBIX 00JIACTEH ),

— HMKT-KOMIIETEHTHOCTH;

— c(OPMHUPOBAHHOCTH PETYJIATUBHBIX M KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YUEOHBIX

JIEUCTBUMN.
HaubGonee anekBaTHbIMH (OpMaMHU OICHKH ITO3HABATEIBHBIX YYCOHBIX NEHCTBUH MOTYT OBITh
MUCbMEHHBbIE U3MeputenbHble Matepuanbl, WMKT-komnereHTHOCTH — mpakThueckas paboTta ¢

WCIIOJIb30BAHUEM KOMITBIOTEPA; C(HOPMUPOBAHHOCTH PETYISATUBHBIX M KOMMYHHKATHBHBIX Y4EOHBIX
JEeWCTBUI — HAOIIOICHHUE 32 XO/I0OM BBIIIOJHEHHS TPYNIIOBBIX U WHAWBUIYAIBHBIX y4eOHBIX UCCIICTOBAHUMA
Y TIPOCKTOB.

Ka)K[[BIﬁ N3 MCPCUUCICHHBIX BUAOB JUAIHOCTUKU MNPOBOJUTCA C NCPUOJUYHOCTHIO HE PCKE, YEM
OJIVH pa3 B X0/ 00y4YeHUsI Ha YPOBHE CPEHET0 00Iero 00pa3oBaHusl.

OcHOBHOM TpoLEAYpOl UTOTOBOI OLEHKU JOCTIKEHUS METalpeIMETHBIX PE3YJIbTaTOB SIBIISIETCS
3a1quTa MHAUWBUAYAJIbHOT'O UTOTOBOI'O IMPOCKTA.

Oco0eHHOCTH OlLIEHKH MPeAMETHBIX Pe3yJIbTaTOB

OrneHka TMpeAMETHBIX Pe3yAbTAaTOB MPEACTABISIET COOOW OIICHKY JOCTHXKEHHSI OO0YJarolIuMUCS
MJIAHUPYEMBIX PE3YIbTAaTOB O OTACIBHBIM IPEAMETaM: MPOMEKYTOYHBIX TUIAHUPYEMBIX PE3YJIbTAaTOB B
paMKax TeKyIIed U TeMaTHIECKOM MPOBEPKU M UTOTOBBIX IIAHUPYEMBIX PE3YJIBTATOB B PaMKaxX UTOTOBOM
OIIEHKHU U TOCYJaPCTBEHHOW UTOTOBOM aTTECTAIIUH.

CpencTBoM OIIGHKH IUJIAHUPYEMBIX PE3yJbTaTOB BBICTYMAIOT y4YeOHBIC 3aJaHUs, MPOBEPSIONINE
CIOCOOHOCTh K pELICHHIO Y4eOHO-TIO3HABATEIbHBIX U Y4EOHO-NPAKTUUECKHX 3aJad, MperoJiararoiime
BapUaTHUBHBIC MYTH PEHICHUS (HAIPUMED, COAEpKAIINE U3OBITOUHBIC /TSI PEIICHUS] TIPOOJIEMbI JaHHBIC WIH
C HEIOCTAIOUIMMHU JAaHHBIMHU, WIH TPEANOiaraoT BbIOOP OCHOBAaHHUM AJis pelleHds NpoOieMbl U T. 1I.),
KOMIUIEKCHBIE 3aJJaHUsl, OPUECHTUPOBAHHBIE HA MPOBEPKY LIEJIOr0 KOMILJIEKCA YMEHUN; KOMIIETEHTHOCTHO-
OpUEHTUPOBAaHHBIE 3a/1aHUs, TO3BOJIAIONINE OIIEHUBATH CPOPMHUPOBAHHOCTD I'PYIIBI PA3IMUYHBIX YMEHUH U
0a3upyromuecs: Ha KOHTEKCTE CUTYaINil «KU3HEHHOTO» XapaKTepa.

OneHka NpeIMETHBIX PE3YJIbTATOB BEIETCA KaXIbIM YYUTEIEM B XOJA€ MPOLENYyp TEKYIIEH,
TEeMAaTHYECKOW, MPOMEKYTOUYHONH M HWTOTOBOM OIICHKH, a TakXKe aJIMHHHCTpalued o0pa3oBaTelbHON
OpraHM3aliy B X0JI¢ BHYTPEHHETO MOHUTOPUHTA YUE€OHBIX TOCTHKEHUH.

Oco0eHHOCTH OIIEHKH 10 OTIIEIbHOMY NPEAMETY (PUKCUPYIOTCS B MPHIIOKEHUU K 00pa30BaTeIbHON
porpaMMe, KOTOpOE YTBEP)KIACTCsl MEeJAarorM4eckuM COBETOM 00pa3oBaTelbHOW OpraHu3aluu U
JOBOJUTCS 10 CBEACHUS OOYYarOIIMXCS M UX POAUTENeH (WM JIUL, UX 3aMeHsomux). OnucaHue MoxeT
BKJIKOYATh:

— CIHUCOK IUIAHUPYEMBIX PE3yJbTAaTOB (UTOTOBBIX U MPOMEKYTOUYHBIX) C YKa3aHHEM JTAIllOB UX
dbopmupoBanust (0 KaXIOMY  pasleny/TeMe  Kypca) M CIHOCOOOB  OIEHKM  (Hampumep,
TEKYIIas/TeMaTHUeCKast; YCTHBIN OMpoc / MUCbMEHHAs KOHTPOJIbHas paboTa / mabopatopHas paboTa u T.I1.);

— TpeOOBaHUs K BBICTABIICHUIO OTMETOK 32 IPOMEXKYTOUHYIO aTTECTAINIO (IPH HEOOXOAUMOCTH
— C Y4eTOM CTENEeHHM 3HAUMMOCTH OTMETOK 3a OT/EJIbHbIC OIICHOYHBIC MPOLEAYpHI), a TaAKKE KPUTEPUU
OLICHKU;

— OTHCAHHWE WTOTOBBIX PabOT (SBJSAIOMIMXCS OAHUM M3 OCHOBAaHUN ISl MPOMEXKYTOYHOU H
WUTOTOBOM aTTECTAIMH), BKIIOYasi HOPMBI OLIEHKH M JJEMOHCTPAIIMOHHBIE BEPCUU UTOTOBBIX PadoT;

— rpaduk KOHTPOIBHBIX MEPOPUSITHIA.

Opranu3anus 4 coJep:kaHue OLeHOYHbIX MPoLeayp

CrapToBasi AMarHOCTHKA MPEICTABISIET COOOM MPOIEAYPY OIEHKH TOTOBHOCTH K OOYYEHHIO Ha
YPOBHE CpeJJHEr0 00I11ero 0o0pa3oBaHusl.

CrapToBasi AMarHOCTUKA OCBOCHHUS METANPEAMETHBIX Pe3ylbTaTOB MPOBOIUTCS aIMUHHUCTpaIueit
oOpa3oBaTenbHON opranu3anuu B Havane 10-ro Kiacca W BBICTYMAeT KaK OCHOBa (TOYKAa OTCYETa) TS
OIICHKHU TUHAMHKHU 00pa30BaTEIbHBIX JOCTHKEHHH. OOBEKTaMU OLIEHKH SBJISIFOTCS CTPYKTYpa MOTUBAINH U
BIIQJICHUE T[IO3HABATENBHBIMA  YHHBEPCAJIbHBIMA  Y4YEOHBIMH JCUCTBUSIMU: YHUBEPCATBHBIMH U



ceun(pUIeCKUMHU ISl OCHOBHBIX YYEOHBIX MPEIMETOB TO3HABATEIBHBIMU CPEICTBAMH, B TOM YHCIE:
cpeacTBaMu paboThl ¢ MH(pOpPMAIHEH, 3HAKO-CUMBOJIMYECKUMH CPEJICTBAMH, JIOTUYECKUMHU OTIEPALIUSMHU.

CraproBasi TMarHOCTHUKA TOTOBHOCTH K M3YYEHHUIO OTJEIbHBIX MPEAMETOB (pa3zesioB) MPOBOIUTCS
yUUTENIEM B Hauaje U3y4deHUs MPEeIMETHOTO Kypca (pa3jaena).

PesynbTaThl CTapTOBOI JMArHOCTUKU SIBISIOTCS OCHOBAaHHUEM JUISI KOPPEKTUPOBKU Y4EOHBIX
pOTrpamMM U MHIUBUAYATH3AIUN yIeOHOM NesITeIbHOCTH (B TOM YHCIIE B paMKax BEIOOpA YPOBHS H3yUEHUS
MPEIMETOB) C YYETOM BBIJCTICHHBIX aKTyaJbHBIX MPOOIEM, XapakTepHBIX I Kjacca B LEJIOM U
BBISIBJICHHBIX T'PYIIIT PUCKA.

Texymas oleHKa MpeacTaBIsieT OO0 MPOUEAYpPY OLEHKA HHIMBUIYaJbHOTO MPOJBIIKEHHS B
OCBOGHMM y4eOHOM mporpammbl Kypca. Tekymias oOI€HKa MOXeT ObITb (QOopMHUpYIOILEH, T.€.
MOJJIEP’KUBAIOIIEH U HANpaBISAIOLIEH YCHWIMS O0y4arollerocsi, M JWarHOCTUYECKOW, CIHOCOOCTBYIOLIEH
BBISIBJICHUIO M OCO3HAHMIO YUUTEJIEM W O0y4alolUMCs CYIIECTBYIOIIUX MpooOsieM B 00ydeHnu. OObeKTOM
TEKYIIEH OIEHKH SBIISIOTCS IPOMEKYTOUYHBIE MPEIMETHBIE IIaHUPYEeMbIe 00pa30BaTeIbHbBIE PE3yTbTATHI.

B xoxe omeHkn chopMHPOBAaHHOCTH METANpPEAMETHBIX Pe3yJIbTaTOB OOYYEHHUS PEKOMEHIYeTCs
0co00e BHUMAaHHUE YAETATHh BBISIBICHHIO MPOOJIeM M (HUKCAUU yCHEITHOCTH MPOABIIKEHHS B OBJIAICHUU
KOMMYHUKAaTHBHBIMH YMEHHSIMH (YMEHHEM BHUMATEIHbHO OTHOCHTHCSA K UY)KOH TOYKE 3PEHHS, YMEHHUEM
paccykJaTh € TOYKM 3peHUs] cOoOeceqHHKa, HE COBMAJAIONIE ¢ COOCTBEHHOM TOYKOW 3peHHS);
WHCTPYMEHTAMH CaMO- W B3aMMOOIIEHKH; HWHCTPYMEHTAMH W TpHEMaMH TOHWCKOBOW JeSTEILHOCTH
(crtocoGaMu BBISIBIICHHSI TTPOTHBOPEUYH, METOJOB TIO3HAHUS, aJCKBAaTHBIX 0a30BOW OTpaciy 3HaHUS,;
oOpamnieHns K HaJle)KHBIM UCTOYHUKAM MH(OPMAINH, JOKa3aTeIbCTBAM, Pa3yMHBIM METO/aM ¥ crocodam
MIPOBEPKHU, UCIIOJI30BAHUS PA3IMYHBIX METOJIOB M CIOCO00B (pukcanuu HHPOpMAINH, ee peodpa3oBaHus
Y UHTEPIIpETalNH).

B Teky1ieit olieHKe NCnob3yeTcs Bech apceHal (popM U METOJIOB TPOBEPKHU (YCTHBIE U TUCbMEHHbBIE
OTIPOCHI, TIPAKTUYECKHE DPAOOTHI, TBOpPUECKHE pPaOOTHI, yueOHbIE HCCIEAOBAHUS M Y4eOHBIEC IMPOEKTHI,
3aJlaHUsl C 3aKPBITBIM OTBETOM M CO CBOOOJHO KOHCTPYUPYEMBIM OTBETOM — TMOJHBIM U YaCTHUYHBIM,
WHJIMBHUIyaJIbHBIC U TPYIIIOBBIC (POPMBI OLIEHKH, CAMO- M B3aUMOOIICHKA | JIp.). Beibop popm, MeTo10B 1
MoJenel 3alaHuil OmpenenseTcss OCOOCHHOCTSIMHM MpeaMeTa, OCOOCHHOCTSMHU KOHTPOJIbHO-OLEHOYHOM
NEeSITeNIbHOCTH YUUTEIS.

Pe3ynbrarhl TeKymel ONEHKH SBISIOTCS OCHOBOW TSI MHIMBUIyAJIU3aIlUN YI€OHOU JIEATEIHhHOCTH
U KOPPEKTUPOBKHU MHAUBHUAYaJIbHOTO Yy4eOHOTrO IUIaHa, B TOM YHCIIE U CPOKOB U3Y4YEeHUS TeMbI / pasaena /
MIPEeIMETHOTO Kypca.

Temartnueckass oOleHKa TMpeAcTaBisieT co0oil mpolenypy OLEHKH YPOBHS JOCTHXKCHHS
MIPOMEXYTOUHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB IO MPEAMETY, KOTOpble TMPUBOAATCA B Y4EOHBIX
METOAUYECKUX KOMIUIEKTaX K yueOHUKaM, BXOIIIUX B (pe/iepaabHblil IepeyeHb, U B pab04HX MporpaMmmax.
[To mpenMeram, BBOJUMBIM 00pa30BaTEIbHONW OpraHu3alnueld caMoCTOATEIbHO, MIIAHUPYEMBIE PE3YIbTaThI
yCTaHABIUBAIOTCA caMOil oOpa3oBaTenbHOM opranuzanueid. OneHOYHbIE MPOLEAYPhl MOAOUPAIOTCS Tak,
9TOOBl OHHM MPEAYCMATPUBAIU BO3MOKHOCTh OLEHKU JOCTHMIKEHHS BCEH COBOKYMHOCTH IIAHUPYEMBIX
PE3yNbTAaTOB U KaXJI0TO U3 HUX. Pe3ynpTaThl TEMAaTUYECKOUN OLIEHKH SIBJISIOTCSI OCHOBAHUEM ISl TEKYIIEH
KOPPEKINH YUeOHOU JeSITeNFHOCTU U €€ MHIUBUyJIU3alHH.

[Toptdonuo mpencrariseT coOoii MporeIypy OLEHKHU TMHAMUKH Y4eOHOI M TBOPUYECKOM aKTUBHOCTHU
00yuaronierocs, HampaBICHHOCTH, IUPOTHI WU U30MPATETHLHOCTH HHTEPECOB, BRIPAXKEHHOCTH PO SIBICHUN
TBOPUECKONW WHHIIMATUBBI, a TaKXe YPOBHSA BBICIIUX JOCTHIXKEHHH, JIEMOHCTPUPYEMBIX IaHHBIM
oOyyaromumcs. B mopr¢onno BKiIoUaroTcsl Kak JTOKYMEHTHI, (PMKCUPYIOIIUE JOCTHKEHUS 00y4aroIerocs
(HarmpuMep, HarpaJHble JUCThI, JUIJIOMBI, CepTU(DUKATHI yYacTusl, peLleH3UH, OT3bIBbI Ha paboThl U IPOY.),
Tak u ero padotel. Ha ypoBHe cpenHero o6pazoBaHus IPUOPUTET IIPU 0OTOOPE TOKYMEHTOB /ISl MOPTHOIUO
OT/aeTcs JOKYMEHTaM BHEIIHMX OpraHu3aliii (Hampumep, cepTU(UKATHI y4acTHsl, AUTIJIOMBI U TPAMOTHI
KOHKYPCOB M OJIUMIMAJ, BXOoJdmuxXx B IlepedeHp onuMmuan, KOTOPBIM €XEroJHO YTBEp:KIaeTcs
MunucrepcTBoM 00pazoBanHus U Hayku P®D). O16op paboT M OT3BIBOB U MOPT(OIMO BEAETCS CAMUM
00y4aromuMcsi COBMECTHO C KJIACCHBIM PYKOBOJHTEIEM M IPHU Y4acTUH CeMbH. BrmoueHue kakux-anbo
MaTepHuasioB B moptdomnuo 6e3 coriacus odydaromierocst He gomyckaercs. [loprdonuo B yactu noadopku
JOKYMEHTOB (DOpPMUPYETCSl B JIEKTPOHHOM BHUJIE B TEUEHHE BCEX JIET 0OyueHHs B OCHOBHOM M cpenHei



mKoJe. Pe3ynpTarel, npeacTaBieHHbIe B TOPTHOINO, HCIIOIB3YIOTCS TP MOCTYIUICHUH B BBICIINE YUeOHBIE
3aBE/ICHUS.

BHyTpeHHUT MOHUTOPUHT 00pa30BaTEeIbHON OpraHU3aIliK IPECTABIsIET CO00 MPOIIeyphl OLICHKH
YPOBHSI JOCTM)KEHMSI TPEAMETHBIX M METAllPEIMETHBIX pEe3YyNbTaTOB, a TaKKE OLIEHKU TOM YacTH
JUYHOCTHBIX PE3yJbTAaTOB, KOTOPHIE CBSI3aHbl C OLIEHKOM MOBEJCHMS, NMPHICKAHUS, a TaKXKe C OLEHKON
TOTOBHOCTH W CIIOCOOHOCTH JIeJIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccun. Pe3ynbTaTtel BHYTpEHHETO
MOHHUTOPHHIA SIBJIIIOTCS OCHOBAaHUEM JJIsl pEKOMEHIAIUI 110 TEKYIIeH KOppeKUH yueOHOM AeaTeIbHOCTH
U €€ UHIMBUyaIu3aluu.

[IpomexyTouHas aTTecTalys peAcTaBIseT coO0M MpoLEypy aTTecTali 00yJaroluXcs Ha YpPOBHE
CpeaHero oo1ero oopa3oBaHus U IPOBOJUTCS B KOHIIE KaXA0H YETBEPTH (MIIM B KOHIE KaXK0I0 TPUMECTpa,
OuMecTpa WM MHOTO 3Tarna oOy4eHHUs BHYTPH Y4eOHOTO rojia) U B KOHIE YU4EOHOTO rojia Mo KakXIOMY
nzydaeMoMmy npeamery. IIpomexyTouHas aTrrectanusi NpOBOAUTCS HAa OCHOBE PE3yJIbTaTOB HAKOIJICHHON
OILICHKH U Pe3y/IbTaTOB BHINIOJHEHHS] TEMAaTUYECKUX MPOBEPOUYHBIX PAOOT U MOYKET OTPaKaThCs B JHEBHHUKE.

[IpomexyTouHas OolleHKa, (PUKCUPYIOIIas JOCTUKEHHE MPEAMETHBIX IUIAHUPYEMBIX PE3YybTaTOB U
YHHUBEpPCAJIbHBIX YU4EOHBIX AEHCTBUI Ha YpOBHE HE HUKE 0a30BOT0, SBJISETCSI OCHOBAaHUEM JJIs IIEPEBOJIA B
CIIEAYIOIIMN KJIacC Y JUIsl IOIyCKa OOy4aroIlerocss K rocylapCTBEHHONW MTOrOBOH arrectauuu. B ciyudae
WCIOJIb30BAHUS CTAHJAPTU3UPOBAHHBIX M3MEPUTENIbHBIX MAaTE€pHAIOB KPUTEPUN JOCTHKEHHS/OCBOEHUS
y4eOHOT0 Marepuaja 3aJacTcsi Ha YpPOBHE BBIMOTHEHUs HE MeHee 65 % 3amaHuii 6a30BOTO YpPOBHS WM
nostyueHust 65 % oT MakcuMalbHOTO OaJia 3a BHIMOJIHEHHE 3a/JaHuil 0a30BOTO YPOBHSI.

[Topsiiox mpoBeAeHUs TPOMEXKYTOUHOM aTTecTalluy peraameHTupyercs 3akoHoM «O06 oOpazoBaHun
B Poccuiickoit ®enepaunn» (cratbg 58) U JIOKaJIbHBIM HOPMAaTUBHBIM akTOM 00pa30BaTENbHOMN
OpraHu3aIiy.

KanenaapHo-temaTuyeckoe mJIaHUPOBaHUE MO MaTeMaTHKe (ajredpa u Hayajga
MaTeMaTu4ieckoro anaau3sa) B 10 kinacce (3 4 B Henento, Bcero 102 yaca), yueOHuKkm:
C.M. HukoJubckuii — ajredpa u Hayajia MmaTeMaTu4eckoro anaansa 10 kiaacc

o Jlara
« 2
g § : npoBeAeHnst
= Tema ypoka 2 § /3
2 =
= Iaan DakT
1-3 Ilosmopenue. 3
§1. Ilesible W JIeliCTBUTE/ILHbBIE YHCJIA 7
4-5 | TloHaTHe OIeCTBUTEIBLHOIO YUCIia 2 m.1.1
6-7 | MHoecTBa YHCell 2 m1.2
8 | IlepecraHoBKH 1 n.1.4
9 Pasmemenus 1 m1.5
10 | Coueranus 1 m1.6
§2. PannoHaJbHbIe YPABHEHHS] U HEPABEHCTBA 11
11 | PanmoHanbHBIC BRIPAXKEHUS 1 n.2.1
12 | ®opmynsl 6uHomMa HeloToHa 1 m2.2




13 | PaunoHnanbHbIie ypaBHEHHS 1 m.2.6
14 | Cucremsl pallMOHAJIBHBIX YPaBHEHUN 1 m.2.7
15- | Meron MHTEpBAIOB pEIICHHUS HEPABEHCTB 2 m.2.8
16
17- | PanmonanbHbIC HEpaBEHCTBA 2 m.2.9
18
19 | Hecrporue HepaBeHCTBa 1 n.2.10
20 | Cucrembl pallMOHAJIBHBIX HEPABEHCTB 1 m.2.11
21 | KontponbHast pabota Ne 1 «JleiicTBUTENbHBIE YHCIA. 1
PanmonasibHble ypaBHEHUS] M HEPABEHCTBAY
83. Kopenb cTeneHu N 7
22 | Tlonsitue GyHKIMK U ee rpaduka 1 n.3.1
23 | ©®yHknus y = X" 1 n.3.2
24 | TlonsiThe KOpHSI CTENEHH N 1 n.3.3
25 | KopHu 4eTHOHM 1 HEUETHOH CcTerneHen 1 n.3.4
26 | ApudmeTrnuecKuii KOpEeHb 1 n.3.5
27 | CaoiicTBa KOpHE# cTerneHu N 1 n.3.6
28 | KonTponbHast pabora Ne2 «KopeHb cTereHu nN» 1
84. CteneHb NMOJI0KUTEIHLHOT0 YHCJIA 9
29 | TlonsiThe CTENEHHU C pallMOHAIBHBIM ITOKa3aTeIeM 1 m.4.1
30- | CBoiicTBa CTEEHH C PALMOHAILHBIM ITOKA3aTeIeM 2 m.4.2
31
32 | TonsiTue mpefena mocieloBaTelbHOCTH 1 n.4.3
33 | Yncnoe 1 1n1.4.6
34 | Crenenb ¢ MppalMOHAIBHBIM IIOKA3aTEIeM 1 m.4.7
35- | [TokazaTenabHas GyHKIHS 2 m.4.8
36
37 | KoutponbHas padora Ne 3 1
«CTeneHp MOMOKUTEBHOT0 YUCTIa»
§5. Jlorapugmbl 6
38- | Ilousrue norapudma 2 m.5.1
39
40- | CaoticTBa JIOrapu(pmMoB 3 m5.2
42
43 | Jlorapudmudeckas GpyHKIHS 1 m.5.3
86. IIpocreiimue mokasaTejJbHbIe H JorapupmMudeckue 9
YpaBHEHHUS M HEPABEHCTBA
44- | Iloka3aTenpHbIE ypaBHEHUS 2 m.6.1,
45 m.6.3
46- | Jlorapudpmuueckue ypaBHEHUS 2 m.6.2
47 m.6.3
48- | Iloka3aTenpHbBIE HEPABEHCTBA 2 n.6.4
49 m.6.6
50- | Jlorapudmuuecknue HepaBeHCTBA 2 m.6.5
51 1.6.6
52 | Kontponsuas padora Ne 4 «Jlorapugmsl. IIpocreiimme 1
MOKa3aTeNbHbIE U JIOrapu(hMUIECKHE
ypaBHEHHS ¥l HEPaBEHCTBA»
§7. CuHyc, KOCHHYC yrjia 7
53 | llonstue yrina 1 n.7.1
54 | Pangnannas Mepa yria 1 n.7.2
55- | Onpenenexnve CHHyca U KOCUHYCa yIiia 2 n.7.3
56
57- | OcHOBHBIE (DOPMYIIBI JUTSI Sin o U COS O 2 n.7.4

58




59 | Apkcunyc. APKKOCHHYC 1 n.7.4
n.7.5
88. TaHTeHC M KOTAHTEHC yIJa 6
60- | OnpeneneHrie TaHTEHCA U KOTAHTEHCA yriia 2 m.8.1
61
62- | OcHoBHBIC (hOPMYJIBI TSI tg o U Ctg o 2 m.8.2
63
64 | Apkranrenc 1 n.8.3
65 |Kontpomnbhas pabora Ne 5 «CuHyc, KOCHHYC, TAaHT€HC U KOTAHTEHC 1
yria»
89. ®opMyJIbI CJA0KEHHUS 10
66- | KocuHyC pa3HOCTH U KOCHHYC CyMMBI JIBYX YIJIOB 2 m.9.1
67
68 | ®opmyIbl JUTS JOMOIHUTENBHBIX YIIIOB 1 n.9.2
69- | CuHYC CyMMBI ¥ CHHYC Pa3HOCTH JIBYX YIJIOB 2 m.9.3
70
71- | Cymma 1 pa3HOCTh CHHYCOB U KOCHHYCOB 2 m.9.4
72
73 | ®opmymsl 11 ABOWHBIX M ITOJIOBHHHBIX YTIIOB 1 m.9.5
74 | IIpou3BeneHne CHHYCOB M KOCHHYCOB 1 1m1.9.6
75 | ®opmyBl 11 TAHTEHCOB 1 m.9.7
810. TpuroHomMerpuyeckne GyHKIHUH YHUCTOBOTO 8
aprymeHTa
76- | dyskmua Y = sin X 2 m.10.1
77
78- | OdyHkOms Y = COS X 2 m.10.2
79
80- | Odynkums y =1g X 2 m.10.3
81
82 | Oyakums y = ctg X 1 m.10.4
83 | KonTponbnas padora Ne 6 «DopMyITbl CIIOXKEHHSL. 1
Tpuronomerpudeckne QyHKIHN»
§11. TpuroHoMeTpuiecKue YypaBHeHHsI H HEPABEHCTBA 8
84- | I[lpocreiimme TPUTOHOMETPHUIECKHE YPABHEHHUS 2 m11.1
85
86- | YpaBHEHUS, CBOJAIIMECS K IPOCTEUIIIMM 3aMEHOM 2 m11.2
87 HEU3BECTHOI' O
88- | IlpuMeHeHrnEe OCHOBHBIX TPUTOHOMETPHUECKUX (HOPMYI IS 2 m.11.3
89 peLIeHNUs YpaBHEHUI
90 | OgHOpOAHBIEC YPABHEHUSA 1 n.11.4
91 | KontponbHas padora Ne 7 « TpuroHoMeTpuydecKie ypaBHeHUS U 1
HEPaBEHCTBA»
§12. DyieMeHTBI TEOPHH BEPOSITHOCTEI 6
92- | Tabnu4HOE U TpadUIeCKOe MPECTABICHUE 2 .9, n.10
93 | naHHBIX. YNCIIOBBIC XapaKTEPUCTHKH PSIJIOB TaHHBIX [7]
94- | IloHATHE BEPOSITHOCTU COOBITUS 2 m12.1
95
96- | CaoiicTBa BEpOATHOCTEN 2 m.12.2
97
IloBTOpEHME 5
98 | [loBTOpeHue. PanyionanbsHble ypaBHEHHS U HEPABEHCTBA 1 81-2
99 | IloBTopenue. Kopens crenenu n 1 83-4
100 | [ToBropenue. [loka3arenbHble U JOrapuPpMHUUECKUE YPAaBHEHHUS U 1 85-6

HCPABCHCTBA




101

UtoroBas koHTponbHas padora Ne 8 1

102

[ToBTOpenue. Tpuronomerpuueckre ypaBHEHUS! M HEPABEHCTBA 1

§7-11

KanengapHo-TtemaTn4yeckoe IJIaHUPOBaHUE MO0 MaTeMaTuKe (reomerpusi) B 10 kiacce

(2 4 B Henes10, 34 yueOHbIE HelgeH, Bcero 68 u;




yueOHuK: ATanacsH — 10-11 k).

Jara npoBeneHus

g Koua- YuedHuk
g Tema ypoka BO
:‘ 4acoB (myHKT)
- Iaan dDakT
BBEAEHUE. AKCUOMbI CTEPEOMETPUU U UX CJIEACTBUSI — 5u.
1 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUH. 1 1,m1,2
2 Hekoropsle ciieacTBus U3 aKCUOM 1 1,3
3 [ToBTOpeHue GOPMYITUPOBOK aKCHOM M JIOKa3aTeabCTB | 1 1,m1,2,3
CIIEJICTBUM M3 HUX
4, Pemienue 3aj1au Ha NPUMEHEHHE aKCHOM 1 1,10.1,2,3
CTEPEOMETPUH U UX CIIEJICTBUH.
5 CamocrosTenabHas padoTa 1Mo TeMe « AKCHOMBI 1 1,m1,2,3
CTEPEOMETPUH U UX CIICACTBUS
IMAPAJUIEJIBHOCTH MPSIMBIX U IIJIOCKOCTEM — 19u.
6 [TapamrenpHBIC IPSMBIC B IIPOCTPAHCTBE. 1 1,m.4,5
[TapannenbHOCTH TPEX MPSIMBIX
7 [TapamrenbHOCTD TIPSMOM U TIOCKOCTH 1 1, m.6
8 [ToBTOpEHME TeOpHH, pelICHUE 3a1a9 Ha 1 1,1.4,5,6
MapauIeTbHOCTh MPSMBIX.
9 Pemenme 3amay Ha MpuMEHEHNE MapauIeTLHOCTH 1 1,1.4,5,6
NPSMON U TIOCKOCTH
10 CamocTrosTenpHas pabota mo teme «IlapannensHOCTh 1 1,1.4,5,6
MIPSAMBIX, TIPSMOH H TIIIOCKOCTI
11 CkpemunBaronmecs mpsmsie. 1 1,m.7
12 VYTIBl ¢ COHATPABICHHBIMEA CTOPOHAMH. YTOI MEOXIY 1 1, 8,9
MIPSMBIMHU B TIPOCTPAHCTBE.
13 [loBTOpeHue Teopun, perieHne 3a1ad Ha B3aMMHOE 1 1, n.7-9
pacnoiokeHne NPSIMBIX B TPOCTPAHCTBE.
14 Pemenne 3agay no teme «llapannenbHOCTh NPSIMBIX, 1 1, m.4-9
MOPSIMON U TIIIOCKOCTH»
15 KonTponbHas pabora Nel «Bzaumuoe pacrionoxenne | 1 1,m.1-9

MpsAMBIX B IPOCTPAHCTBE»




16 [Mapamenbubie miockoctu. CoiicTBa napawiensabix | 1 1,m.10,11
IIJIOCKOCTEH.

17 Pemenne 3ana4 Ha npuMeHEHUE ONpPeEeeHUS U 1 1,m.10,11
CBOMCTB MapajuleNbHBIX MIIOCKOCTEH.

18 Terpasnp. 1 1,m12

19 [Mapannenenumnen. 1 1,m13

20 [Tpumeps! 3a7a4 HAa TOCTPOCHHUE CEUEHUH 1 1, n.14

21 3aaun Ha IOCTPOCHHE CeUSHHUI 1 1,m.14

22 [ToBTOpenue Teopuu. Pemenne 3anay. 1 1,m.10-14

23. Kontponbhas padora No2 «IlapamiensHocTb 1 1,m.10-14
miockocted. Terpasap u napajenenunen

24 3auét Nol « AKCHOMBI CTEPEOMETPHH. 1 1,m.1-14
[MapannenbHOCTh MPSMBIX U TUIOCKOCTEH

NEPIEHIUKYJISIPHOCTD NPAMBIX U IIJIOCKOCTEM — 21u.

25 [leprienauKynsipHBIE IPSIMBIE B TIPOCTPAHCTBE. 1 1, m.15,16
[MapaienbHbIE IPSIMBIE, TEPIICHANKYIISIPHBIE K
TUIOCKOCTH

26 [Ipu3Hak neprneHIUKYIIPHOCTH MPSMON U IIockoctd | 1 1, m17

27 Teopema o mpsAMOit, IEPIIEHANKYISIPHOM K TIockocTd | 1 I,m 18

28 Pemenue 3a1a4 Ha MEPICHIUKYIIPHOCTD IPSMO# U 1 1,m 15-18
TUTOCKOCTH.

29 IToBTOpenue Teopuu. PemieHue 3amay 1 1,m 15-18

30 CamMocTrosTenbpHas paboTa 1mo Teme 1 1,m. 15-18
«IlepneHIUKYISIPHOCTD NPSAMBIX, IPSIMOM U
TUTOCKOCTH

31 Paccrosinue ot Touku 1o iockoctr. Teopema o Tpéx | 1 1,1 19,20
MEePIICHTUKYIISPAX.

32 VYron Mexy NpsMoi U MIIOCKOCTBIO. 1 1,m 21

33 [loBTOpenue Teopun. Pemenue 3anay. 1 1,m. 19-21

34 Perrenne 3a1a4 Ha IPUMEHEHHE TEOPEMBI O TPEX 1 1,m. 19-21
TePIICHINKYIIAPax

35 Pemenue 3agay Ha mpuMeHeHHE yriia Mexay npsmond | 1 1,m 19-21

1 IINIOCKOCTBIO.




36 CamocrosTenbHas padota no teme «Teopema o Tpéx 1 1,m 19-21
MEPIICHAUKYIISPAX)

37 JIByrpaHHBbIH yroi. 1 1,m.22

38 [TpusHak neprneHauKyIIPHOCTH IBYX ILIOCKOCTEH. 1 1,m 23

39. [IpsMOyToNbHBIN MapaIeIeTUIIe 1 1, m.24

40 Pemrenne 3a1a4u Ha IPUMEHEHUE CBOMCTB 1 1, m.24
MPSIMOYTOJILHOTO Mapajuie/Ienuneaa

41 IToBTOpEHME TEOPUU U PELLIEHUE 3a]1a4 1 1, m.15-24

42 Pemenue 3agad no teme «llepneHauKynsapHOCTh 1 1, n.15-24
HIPSIMOM U TNIOCKOCTH»

43 Pemenne 3agad no Teme «llepneHanKynsapHOCTh 1 1, m.15-24
HPSIMBIX U IIJIOCKOCTEN»

44 KontponbHas pabora Ne3 «IleprneHankynsipHOCTh 1 1, m.15-24
HPSIMBIX U IIJIOCKOCTEN»

45 3auét No2 «llepneHuKyIapHOCTh IPSAMBIX U 1 1, n.15-24
IIJIOCKOCTEN»

MHOI'OI'PAHHUKH - 13u4.

46 [Nonstre MHOTOrpaHHuKa. [Ipu3ma. 1 1, m.27-30

47 [T10111a15 OOKOBOM ITOBEPXHOCTH IIPU3MBI 1 1, m.27-30

48 Pemrenne 3amay Ha HaXOXKIEHHUE DIIEMEHTOB U 1 1, m.27-30
MIOBEPXHOCTH TPU3MBI

49 CamocrostenbHas pabora o teme «[Ipusmay 1 1, m.27-30

50 [Mupamuna. 1 1,m 32

51 [IpaBunbHas nupamMuaa. 1 1,m.33

52 Pemrenne 3amad Ha HaXOXKIEHHE DIIEMEHTOB U 1 1,1.32,33
TIOBEPXHOCTH TTHPAMUJIBI

53 VYceu€nnas nupamua. 1 1, 1m.34

54 CamocrositenbHas padota no teme «Ilupamunar» 1 1, m.32-34

55 [IpaBuiIbHBIE MHOTOTPaHHUKA 1 1,m. 35-37

56 [ToBTOpEHME TEOPHH U PEIICHHUE 3a71a4 10 TEME 1 1,m.27-37
«MHOT OrpaHHHKH

57 Kontponbhas padora Ne4 «MHOrorpaHHUKN 1 1,1m.27-37




58 3auér Ne3 «MHOrorpaHHUKK» 1 1, n.27-37
BEKTOPBI B ITPOCTPAHCTBE - 6u.

59 [Tonarue BexkTopa. PaBeHCTBO BEKTOPOB. 1 1, m. 38,39

60 CrnoxxeHre 1 BeIYUTaHHE BEKTOpoB. CymMma 1 1, m. 40,41
HECKOJIbKHX BEKTOPOB.

61 YMHOKEHHE BEKTOpa Ha YHCJIO. 1 1, m.42

62 Kommnanapusie BekTopsl. [IpaBuio mapamienenunena. | 1 1, m. 43,44

63 Pa3znokenue BeKTopa 1o TpéM HEeKOMILIaHAPHBIM 1 1, m.45
BEKTOpam

64 3auér Ne4 «BekTopsl B IPOCTPAaHCTBE 1 1, m.38-45

IloBTOpenne kypca reomerpuu 10 kiaacca — 4 y.

65 [ToBTOpeHne. AKCHOMBI CTEPEOMETPHH U UX 1 1, BBeneHne
CIIENICTBUS

66 [oeTopenue. [TapamienbHOCTh NPSIMBIX U TUIOCKOCTEH | 1 1, rnasal

67 [ToBTopenue. [lepneHIUKYIAPHOCTD IPSIMBIX U 1 1, rmagall
IIJIOCKOCTEN

68 IToBTOpenre. MHOrorpaHHukd. BekTopsl B 1 1, rnasall
IIPOCTPAHCTBE

KanengapHo-TtemaTnyeckoe IUIAHUPOBAHHE O MaTeMaTHKe (ajredpa u HavyaJja
MaTteMaTudeckoro anaau3a) B 11 xiacce (3 4 B Hegesro, Bcero 102 yaca),
yueOHuk: C.M. HukogabCckuii — ajiredpa v Ha4aJ1a MaTEMAaTHYE€CKOI0 AaHAJIHU3A




11 kiaace

s 2 npoi[z;:}mﬂ RPN
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81. ®yHKIHMH U UX TPaQUKH 7
1 OnemeHTapHbIe GYHKIUH 1 m.1.1
2 OO6nacTh onpeaeaeHus 1 001acTh U3MEHEHUS (QYHKIUH. 1 m. 1.2.
OrpaHn4eHHOCTh (YHKIIUU
3 UYeTHOCTh, HEYETHOCTD, MEPUOMIHOCTD PYHKIMN 1 m. 1.3.
4 [IpomexyTku Bo3pacTaHusl, yObIBaHHs, 3HAKOIIOCTOSHCTBA U HYJIH 1 m. 1.4.
(hyHKITUH
) [IpomexyTku Bo3pacTaHus, yObIBaHHs, 3HAKOIIOCTOSHCTBA U HYJIU 1 m 1.4
(hyHKITUH
6 HccnenoBanne GyHKIME U IOCTPOCHUE UX rPparuKoOB 1 m 1.5
JJIEMEHTapHBIMUA METOJJAMH
7 OcHoBHBIE CIOCO0BI Tpeodpa3oBaHus rpaduKoB 1 m 1.6
§2. Ipenes (pyHKIUH U HENPEPHIBHOCTH 1
8 ITonsitne penena GyHKIIN 1 m2.1.
83. O6paTHbIe QyHKIHH 2
9 [Tonsitrie 0OpaTHON QYHKIIUU 1 m3.1.
10 KontponbsHas pabotel Nel «DyHKIHH U UX TpadUKID» 1
84. IpousBogHast 8
11-12 [ToHsITHE TPOM3BOIHOM 2 m4.1.
13 IIpomnsBomHast cymmel. [Ipon3BogHas pa3HOCTH. 1 m.4.2.
14-15 IIponsBonHas mponsBeneHus. [Ipon3BomHas 4aCTHOTO 2 m.4.4.
16 [Ipon3BoaHbIE P7IeMEHTaPHBIX (HYHKITHIA 1 m.4.5.
17 [Ipon3BogHas CIOKHON (QYHKINN 1 11.4.6.
18 Kontponwsaas pabora Ne2. «I[Ipon3BomHasn 1
85. IlpuMeHeHHe MPOU3BOIHOM 15
19-20 MakciMyM U MEHUMYM (QYHKITHH 2 n.5.1.
21-22 YpaBHeHUE KacaTeIbHOR 2 m.5.2.
23 [TpubmmkeHHbIe BEIYUCIEHUS 1 m.5.3.
24-25 Bospacranne u yobiBanue QpyHKIHI 2 m.5.5.
26 [Ipon3BogHbIE BRICIINX TOPSIIKOB 1 m.5.6.
27-28 OkcTpeMyM GYHKIHH C €THHCTBEHHON KPUTHIECKON TOUKON 2 m.5.8.
29-30 3ajauu Ha MAKCUMYM U MUHAMYM 2 m.5.9.
31-32 [TocTpoenne rpadkoB PyHKIUH ¢ MPUMEHEHNEM MTPOU3BOTHASI. 2 m5.11.
33 Kontponbhas pabora Ne3. «[IpuMeHeHue npou3BOIHON 1
86. IlepBooGpa3Hasi U HHTErpal 10
34-36 [lonsiTre mepBoOOpa3HOI 3 m.6.1.
37 [Tnommane KpUBOIMHEHHOW Tparenuu 1 n.6.3
38 OnpeneneHHbIN HHTErPaAT 1 1m.6.4.
39-40 Dopmyna Hetorona-Jlelibuuna 2 1.6.6.
41 CBolicTBa ONpefeNIeHHBIX NHTErPaJIoB 1 m.6.7.
42 [IpumeneHue onpeneeHHbIX HHTErPajoB B TEOMETPUUECKUX U 1 m.6.8.
¢du3nyecKnx 3agadax
43 Konrtponbnas pabora Ne4 «IlepBooOpasHasi 1 HHTErpa) 1




§7. PaBHOCHJILHOCTH YPAaBHEHHIl H HEPABEHCTB. 2
44 PaBHOCHIIBHOCTB TpeoOpa3oBaHysl ypaBHEHUH 1 n.7.1.
45 PaBHOCHIIEHOCTE TTPE0OPa30BaHMS HEPABCHCTB 1 n.7.2.
88. YpaBHeHHA-CIeICTBUS 4
46 [ToHsiTHE ypaBHEHMSI-CAESICTBUS 1 n.8.1.
47 Bo3Benenne ypaBHEHUS B UETHYIO CTENEHb 1 n.8.2.
48 [orenuupoBanue JorapuMUUECKUX YpaBHEHUH 1 n.8.3.
49 Jpyrue npeobpa3oBaHus, NPUBOASAIINE K YPABHEHUIO-CIICJICTBUIO 1 n.8.4.
89. PaBHOCHJILHOCTb YPABHEHHIi M HEPABEHCTB CHCTEMAaM 8
50 OCHOBHBIC MTOHSTHUS 1 m.9.1.
51-52 Pemenne ypaBHEHMI ¢ TOMOIIBIO CUCTEM 2 m.9.2.-
m.9.3.
53 Vpasuenus suna f(a(x)) = f(L(X)) 1 n.9.4
54-55 PelieHrie HEpaBEHCTB C TOMOIIIBbIO CUCTEM 2 m.9.5.-
1m.9.6.
56 Hepasenctsa Buma f (a(X)) > f(S(X)) 1 n.9.7
57 KonTponbsHas pabora Ne5 «PaBHOCHIBHOCTh YPaBHEHUE H 1
HEPaBEHCTB CHCTEMAaM))
§10. PaBHOCHJILHOCTH YPABHEHHiT HA MHOKeCTBaX 5
58 PaBHOCHIIBHOCTD ypaBHEHHI HA MHO)KeCcTBaX. OCHOBHBIE TOHATHUS 1 m.10.1
59 Bo3BeneHne ypaBHEHNA B YETHYIO CTENEHD 1 m.10.2
60 YMHOKEHHE ypaBHEHUs! Ha (HYHKITUIO 1 m.10.3
61 Jpyrue npeoOpa3oBaHus ypaBHEHHH 1 n.10.4
62 [IpumeHeHne HeCKOIBKUX MPeoOpa3oBaHm 1 m.10.5
§11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX 6
63 PaBHOCHITEHOCTH HEPABEHCTB HA MHOKeCTBaX. OCHOBHBIC 1 m11.1
HOHSTHUS
64 Bo3Benenne HepaBeHCTBA B YETHYIO CTEIICHD 1 m11.2
65 YMHOKEHHE HepaBEHCTBA Ha (DYHKITUIO 1 m11.3
66 PaBHOCHIIBHOCTH HEPABEHCTB HA MHOYKECTBAX. 1 ml11.4
Jpyrue npeobpa3oBaHusi HEPABEHCTB
67 PaBHOCHITEHOCTH HEpaBEHCTB Ha MHOXKecTBaxX. [IpuMeHenne 1 m11.6
HECKOJIBKUX ITPeoOpa3oBaHuit
68 Hectporue HepaBeHCTBa 1 m11.7
§12. MeTo NpOMeKYTKOB JIIsi YDABHEHHil M HEPABEHCTB 4
69 YpaBHEHHS ¢ MOTYISIMH 1 m.12.1
70 Hepagencrsa ¢ MoIynsiMu 1 mn.12.2
71 Meropa WHTEPBAJIOB TSI HENPEPHIBHBIX (hYHKITHHA 1 m.12.3
72 KonTponsnas padora Ne6 «PaBHOCHIFHOCTH YpaBHEHHN U 1
HEpPaBEHCTB Ha MHOYKECTBAX»
§13. McnoJib30BaHHe CBOICTB (DYHKIMiA MPH pelieHu 5
YpaBHEHHI1 U HEPABEHCTB
73 Hcnonp3oBanne obnactelt cymecTBoBaHus (GyHKINH 1 m.13.1
74 Hcnonp3oBaHMe HEOTPUIIATENBHOCTH (DYHKITHI 1 m.13.2
75 Hcnonp3oBaHne OrpaHUUEHHOCTH (DYHKITHI 1 m.13.3
76 Hcnonp3oBaHNE MOHOTOHHOCTH M SKCTPEMYMOB (DYHKITUH 1 m.13.4
77 Hcnonp3oBaHME CBOMCTB CHHYCA U KOCHHYCA 1 m.13.5
§14. CucremMbl ypaBHeHHIi ¢ HECKOJIbKMMH HEN3BECTHHIMH 6
78-79 PaBHOCHIIEHOCTB CHCTEM 2 m.14.1
80-81 CucreMa-ciieiCTBHE 2 n.14.2
82-83 Mertoz 3aMeHBI HEH3BECTHBIX 2 n.14.3
§15. YpaBHeHHs1, HEPABEHCTBA H CHCTEMBI ¢ TapaMeTpaMu 4
84 YpaBHEHHU ¢ TapaMeTpoM 1 nm.15.1
85 HepaseHcTBa ¢ mapamerpoM 1 n.15.2
86 Cucrembl ypaBHEHHH ¢ TapaMeTpoM 1 m.15.3




87 KonTponbHas pabora Ne7 «CucteMbl ypaBHEHHH ¢ HECKOIBKUMH 1
HEM3BECTHBIMUY
IToBTOpEHME 12
88-100 | IloBTOpeHue Kypca anreOpsl U MaTeMaTudeckoro aHammsa X-XI| 10
KJIaCCOB
101-102 UtoroBasi koHTposnbHas padora Ne§ 2

KanenapapHo-temaTuveckoe INJIaHUPOBaHUE MO MaTeMaTHKe (FreOMeTPHH)
B 11 kiacce (2 4 B Heaeaw, 34 yueOHbIEe Hele 1M, Bcero 68 u;
yueonuk: 1. Atanacsi — 10-11 k).




3 Koa- dara npoBeaenus VyeGHUK
2 Tema ypoka BO
E 4acoB ILnan ®akT (myHKT)
I'naBa V 15
MeToa KOOPAMHAT B MPOCTPAHCTBE
§1. KoopauHaThI TOYKH M KOOPAUHATHI BEKTOpPa — /4.
1 [IpsMoyronpHas cucTema KOopauHaT B mpoctpancTee | 1 1, m.46
2 Koopaunats! BekTopa. 1 1, m. 47
3 Pemenue 3a1a4 Ha IpUMEHEHNE KOOPAUHAT BEKTOpa 1 1, m. 47
4 CBs13p MEXy KOOPAWHATAMHU BEKTOPOB U 1 1, m.48
KOOpJMHATAMH TOYECK
) [IpocTeiimme 3a1a4n B KOOPAUHATAX. 1 1, m.49
6 Pemenue 3ay1au o teme «lIpocrelinive 3agauu B 1 1, m.49
KOOPJIMHATAX)
7 Kontponbshas pabora Nel «KoopanHaThl TOUYKH U 1 1, nm.46-49
KOOPJIMHATHI BEKTOPa»
§2. CkansipHoe npousBeieHUe BEKTOPOB — 44.
8 Yron mexny BekTopamu. CKasIpHOE IPOHU3BEICHHE 1 1, mn.50,51
BEKTOPOB.
9 Pemenne 3amay Ha MpUMEHEHHE CKASIPHOTO 1 1, mm.50,51
MIPOU3BEACHUS BEKTOPOB.
10 Brrancienve yriioB Mexay npsIMBIMH | IIOCKOCTAMA | 1 1, m.52
11 IToBTOpEHME BOMPOCOB TEOPHUH U PEIIICHUE 3a/1a4. 1 nm.50-52
CamocrosTenpHas paboTa.
§3. IBuskenusi — 3u.
12 IentpanbHaas cummeTpusi. OceBasi CHAMMETPHSI. 1 1,
3epKasibHasi CUMMETPUSL.
. 54-56
13 [NapamnenpHbIi IEpEHOC 1 1, n.57
14 KonTponbhas padora Ne2 «CkanspHoe npousBenenue | 1 1,
BEKTOPOB. JBHKEHUS»
. 50-57
15 [ToBTOpHTENEHO-0000IIAOIIUI YPOK TIO TEME 1 1,
«Meto KOOpIMHAT B IPOCTPAHCTBEY . 46-57




I'nasa VI. Huaunap, konye u map. 144.

§1. Hmaungp — 3u.

16 [ousTre nunmuuapa. [lnomans moBepxXHOCTH 1 1,
nummHapa. CamocTosTenbHas padora.
. 59,60
17 Pemenue 3anau no teme «llnomaap moBepxHOCTH 1 1,
MATHHAPAY
. 59,60
18 CamocrostenbHas padora o teme «[lnomanp 1 1,
MOBEPXHOCTH IIMIIMHIPAY»
. 59,60
§2. Konyc. 3u.
19 [Tonsitue xonyca. [lnomaas TOBEPXHOCTH KOHYCA. 1 1,
. 61,62
20 Y ceuEHHBIN KOHYC. 1 1, m 63
21 Pemenue 3aa4y no reme «Konyc» 1 1,
. 61-63
§3. Cdepa — 8u.
22 Cdepa u map. YpaBHeHue chepsl. 1 1,
. 64,65
23 Bzaumuoe pacronoxenue chepbl U IJIOCKOCTH. 1 1,
. 66
24 KacarenbHas mrockocTs k cdepe. 1 1, m 67
25 [Tnomans cdepsr. 1 1, m. 68
26 Pemenne 3ana4q Ha pa3iardHbIe KOMOWHAITIH TEL. 1 1,
. 59-68
27 PasHbie 3a1a4 HA MHOTOTPaHHUKH, [TUIMHJIP, KOHYC, 1 1,
niap.
. 59-68
28 Pemenne 3anad o teme «LlunmuHap, KOHYC, map» 1 1,
. 59-68
29 Kontponbnas padora Ne3 1 1,
«ununnap, KoHycC, map» nm. 59-68




T'nmasa VII O0Bémbl Tea - 224.

§1. O0béM NpsIMOYTOJILHOTO Mapasienenunena — 34.

30 [oustre 00béma. OOBEM MPSIMOYTONIEHOTO 1 1.
napasuieNenumnesna.
. 74,75
31 Pemenne 3anau nmo reme «O0BEM MPSIMOYTOIBHOTO 1 1.
napasieNenunes1a
. 74,75
32 CamocrostenbHas padora 1o Teme «O0beéM 1 1.
MPSIMOYTOJILHOT'O TTapaJlIeIeHIIeaAa.
. 74,75
82. O6bEM NpsiMO#i MPU3MBbI U UJIUHAPA — 34.
33 O06BEM TIPSMOH TIPU3MBI. 1 1,m. 76
34 O0BéM nuIMHApa. 1 1,0 77
35 Pemenne 3a1a4 Ha BeIUMCIEHHE 00HEMOB TIPSIMOIT 1 1.
MPU3MbI U [IWIHHIPA
. 76,77
§3. O0bEM HAKJIOHHOM MPU3MBbI, MTMPAMHJIbLI U KOHYca — 84.
36 Brluncienrne 006EMOB TEI € IIOMOILBIO 1 1,m.78
onpenenéHHoro HHTerpana
37 O0BbEM HAKIIOHHOH TIPU3MBIL. 1 1,m 79
38 O0BEM nUpaMUIBL 1 1, .80
39 Perrenune 3aga4 Ha BeIYKMCICHUE 00bEMA THPAMUIBI 1 1, m.80
40 O0BEM yceuEHHOM THPaMHUIBI 1 1, m.80
41 O0BéM KoHYCa 1 1, m.81
Tema ypoka Kon-Bo | [lata mpoBeneHus Y4ebuuk
4acoB
. (mymxr)
=
g,
> IInan ®dakr
%
42 O0BEM yceu€HHOro KoHyca 1 1, m.81
43 | KonrponpsHas padora Ned «OObEMBI TPU3MBI, 1 1.
MUPAMUJIBL, [IWJIHHPA, KOHYCa)
. 74-81
§4. O0béM mapa u mirowaab cepni — 74.
44 O0BéM mapa. 1 1, m.82




45 Pemenue 3ana4 Ha BeIUKCIICHHE 00BhEMA ITapa 1 1, .82
46 OOBEMBI IAPOBOTO CETMEHTA, IAPOBOTO CIIOS, 1 1, .83
IIIAPOBOT'0 CEKTOpA.
47 [Tnomane cdepsr. 1 1, n.84
48 Pemenue 3ana4 Ha BeIYKMCIICHUE TUTIOMAAH Chephbl 1 1,m.84
49 IToBTOpHTENBEHO-00006IIatOIHH YPOK 110 Teme «O0ném | 1 1,
mapa v miomaas chepbn
m.82-84
50 KonTpomnbsnas padora Ne5 «O0bEM mapa v miomaib 1 1,
chepbi»
m.82-84
51 [oBTOpHTENEHO-00001IAI0MINN YPOK 110 TEME 1
«O0BEMBI TE»

IToBTOpeHue 3a kypc 10-11 kaaccos.

(MaTepuanbl MO OPraHN3alNU 3aKJIIYUTEIHLHOI0 MOBTOPEHHUS MPU MOATOTOBKE YUAIIIUXCS K UTOrOBOI
arTecTalMy Mo reomerpun) — 18u.

52 AKCHOMBI CTEPEOMETPUH U UX CIEICTBH. Pemenne 1 1, Beenenue
3ajad.

53 IMapasmeasHOCTh IPAMBIX, IPSIMON U IFIOCKOCTH. 1 1,81
Pemenue 3anay.

54 Yron Mexny npsmeiMy. Pemenne 3amay. 1 1,82

55 [TapamrenpHOCTS TIOCKOCTEH. Permenne 3amad. 1 1,83

56 [TocTpoenme cedeHnii B TeTpadape u mapaienenumnene | 1 1,84

57 Teopema o Tpéx nepnenaukysapax. Pemenue 3amayq. 1 1,81

58 [Tnomane MOBEPXHOCTH M 00BHEM MPU3MBIL. Pernienue 1 1,81
3ajad.

59 [Tnomank NOBEpXHOCTH U 00BEM Nrpamubl. Perenue | 1 1,81
3ajad.

60 [Tnomane NOBEpXHOCTH U 00BEM IuuHApa. Permenne | 1 1,81
3ajau.

61 [Tnomane MoBEpXHOCTH 1 00HEM KOHYca. PeleHne 1 1,81
3ajau.

62 [Inomane noBepxHocTy cepsl 1 00bEM mapa. 1 1,81
Pemenue 3anau.




63- | BekTopsl B mpocTpaHcTBe. Perenue 3aaay. 1,81
64
65- | Meron KoopIMHAT B IPOCTPAHCTBE. Pemenne 3anay. L,I'n VvV

68
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