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IHOACHUTEJIBHASA 3ATINCKA

Hacrosmas paboyast mporpaMMa 1mo mMareMaThKe COCTaBjeHa HAa OCHOBAHHH CIEAYIOIIMX HOPMATHUBHO-
MPaBOBBIX JJOKYMEHTOB:

1. denepanbabiM 3ak0HOM OT 29.12.2012 Neo 273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;

2. ®I'OC cpennero obmiero o0pa3oBaHus, yTBEPKICHHBIM MPUKa30M MUHOOpHAYKH OT

17.05.2012 Ne 413, ¢ uamenenusimu mpukazom ot 12.08.2022 Ne 732 (manmee — ®I'OC COO);

3. denepanpHOIl 00pa30BaTEIBHON MPOTPAMMON CpEIHEro OOIIero oOpa3oBaHUs, YTBEPKIACHHOMN
npukazom Munnpocsemenus: Poccun ot 23.11.2022 Ne 1014
[Tonoxennem o CYHL] HI'Y, yrBepxkaéunsiM npukazom pekropa HI'Y ot 25.12.2020 Ne278-3
«Konnenmuu pa3BuTHs MaTeMaTHYeCKOro oOpazoBanus B Poccutickoii denepammmy»
[Tonoxenuem CYHIL] HI'Y o PaGoueii nporpamMme, yTBEPKICHHOMH ....

o oA

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «MATEMATHUKA»

PabGoyass mporpamma 1o yuyeOHOMY mpenMery «MaTeMaTtuka» YriayOJa€HHOrO YpPOBHS IS
obyuaromuxcst 10—11 kiaccoB yHuBepcaiabHOro npoduist yeteipexroguunoro noroka CYHI[ HT'Y
pazpaboTaHa ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHH, MPEIBSIBISIEMBIX K MAaTEMAaTUYECKOMY
00pa3oBaHUI0, W TPAJAUIUNA POCCHICKOro 00pa3oBaHus. Peanuzamusi mporpamMMbl OOECIICUMBACT
OBJIQJICHUE KIIFOYCBHIMHU KOMIICTCHIMSIMHU, COCTABJSIONIMMUA OCHOBY JUISI CaMOpPa3BHTHS U
HETIPEPBIBHOTO 00pa30BaHUs, 1EIOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO M TMO3HABATEIHHOTO
Pa3BUTHSI JIMYHOCTH O0YUAFOIITHXCS.

Maremarnyeckoe oOpa3oBaHHME JIOJDKHO, B YacTHOCTH, pemiarh 3agady OOecIedeHHUs
HEOOXOJMMOI0 CTPAaHE YMCIla BBIITYCKHUKOB, MaTeMaTUUYECKasi IOATOTOBKA KOTOPBIX 10CTaTOYHA IS
NPOJOJDKEHUsI 00pa3oBaHMs MO pa3jIMUHbIM HAaNpaBJICHUSAM, BKJIIOYas IMPENoJaBaHUE MaTeMaTHKH,
MaTeMaTH4ecKue HccieqoBaHusl, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJOTUM U JIp., a TaKkKe
obecrieueHus JJIsl KaXKJ10ro 00y4aromerocsi BO3MOKHOCTH JOCTHUKEHUSI MaTeMaTUUYECKON MTOATOTOBKHU
B COOTBETCTBUM C HEOOXOAMMBIM eMy YpoBHEM. FIMEHHO Ha pellieHue 3TUX 3a/1a4 HalejieHa paboydast
nporpamma CYHIL HI'Y yrny6néHHOro ypoBHS [JIsi YHHBEPCAIbHBIX KJIACCOB UYETHIPEXTOJUYHOTO
IOTOKA.

B snoxy nudposoit Tpanchopmainu Becex chep 4enoBeUeCKOM NesATeTbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM O€3 Xopoulell MaTeMaTH4YeCKOW IOJArOTOBKU. OTO
00YCJIOBJIEHO TE€M, UTO B HAIIU AHU PACTET YUCIIO CIELIMATIBHOCTEH, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NIPUMEHEHUEM MaTeMaTHUKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOIMYECKUX 00JacTsIX, U
Jake B TyMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr oOydaromIuxcs, sl KOTOPbIX MaTeMaTHKa
CTAHOBUTCS 3HAYMMBIM MPEIMETOM, PyHIaMEHTOM 00pa30BaHus, CyIlIECTBEHHO pacimupsiercs. B Hero
BXOJIAT HE TOJIbKO OO0ydaroluecs, MIaHUPYIOIINE 3aHUMaTbCsl TBOPUECKOM M HCCIIeI0BaTEIbCKOMN
paboToit B 00j1acTH MaTeMaTUKU, HHOOPMATUKH, GU3UKH, SKOHOMUKHU U B IPYTUX 00IaCTAX.

[TpuknanHas 3HAYUMOCTH MaTeMAaTUKH OOyCJIOBIeHAa TeM, 4YTo e TMpPeaMEeTOM  SBISIOTCS
(dbyHIaMeHTaNbHbBIE CTPYKTYPHI HAIIIETO MUPA: MIPOCTPAHCTBEHHBIE (DOPMBI U KOIMYECTBEHHBIE OTHOIICHHUS,
(GyHKIIMOHATBHBIE 3aBUCUMOCTH M KAaTETOPUU HEOMPENEeIEHHOCTH, OT MPOCTEUIINX, YCBaWBaeMbIX B
HEMOCPEACTBEHHOM OTIBITE, J0 CII0KHBIX, HEOOXOTUMBIX ISl Pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKHX UJEH.
be3 KOHKpETHbIX MAaTeMaTHMYEeCKUX 3HAaHUM 3aTPyJHEHO TMOHMMaHWE TMPUHIIMIIOB YCTPOWCTBA U
UCIIOJIb30BaHUsI COBPEMEHHON TEXHUKH, BOCIPHATHE M HHTEPIpPETAllUs Pa3HOOOpa3HOW COIHMAIBHOM,
SKOHOMHYECKOM, MOMUTHYEeCKOH wuHpopMaru, Manodp(GeKTUBHA TOBCEIHEBHAs MpPaKTHUYECKas
nesTenbHOCTh. Bo MHOTHX cdepax mnpodeccrnoHabHON AESITeNbHOCTH TPEOYIOTCS YMEHHS BBIMOTHSITH
pacuéThl, COCTABJIATh AITOPUTMBI, MPUMEHATH (OPMYJIbL, MPOBOJUTH T€OMETPUUECKHE HM3MEPEHUS U



MOCTPOCHHS, YNTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HHPOPMALIMIO B BHUJE TAOJNHILI,
IrarpaMM # rpauKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CIy4alHBIX COOBITHIA.

OnHOBpeMEHHO ¢ pacuiupeHueM chep MpUMEeHEeHHUs: MaTeMAaTHKH B COBPEMEHHOM 0011ecTBe Bc€ Ooliee
BaYKHBIM CTAHOBUTCSI MATEMAaTUYECKHUI CTUIIb MBILIUICHUS, TPOSBIISIONINICS B ONIpeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoliecce u3ydeHus MaTeMaTUKH B apceHal NPUEMOB M METOAOB MBINUICHHS YelOBeKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIMS M JEAYKLHs, 0000IIeHHe U KOHKpPETH3alusl, aHAIu3 U
CUHTE3, KilacCUpUKalusg U cucTeMarusaius, abcrparupoBanue M aHanorus. OObeKTbl MaTeMaTHUYeCKUX
YMO3aKJIIOYeHHM, MpaBWiIa MX KOHCTPYHMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHUH,
CHOCOOCTBYIOT BbIpabOTKe yMeHUs (hOpMYJIMPOBaTh, 00OCHOBBIBATh U I0KA3bIBAThH CYKICHHS, TEM CaMbIM
(bOpMHPYIOT TIOTHUECKUH CTUIIb MBIIIICHUS. Benyiias poiabs npuHaUIe)KUT MaTeMaTuke B (opMUpOBaHUH
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS W BOCIMTAaHUM YMEHMH JEHCTBOBaTh IO 3aJaHHBIM
aJIrOpUTMaM, COBEPILEHCTBOBAaTh U3BECTHBIE U KOHCTPYHpOBaTh HOBbIE. B mponecce pemienus 3agay —
OCHOBBI I OpraHU3alMK y4eOHOW AESITEIbHOCTH Ha YpPOKax MaTeMaTHKU — Pa3BUBAIOTCS TBOPYECKas U
MIPUKJIaIHAst CTOPOHBI MBIIILJICHUS.

O6yquI/Ie MaTeMaTuke AaéT BO3MOKHOCTH pa3BuUBATh Yy Yy4YallUXCAd TOYHYIO, PAUOHAIIBHYIO H
I/IH(bOpMaTI/IBHYIO pc4b, YMCHHC OT6I/IpaTB Haunboee noaxogdamue A3bIKOBBIC, CHMBOJIIMYCCKUC,
rpa(bﬂqecm/le Cpe€acTBa sl BbIPAKCHUA CY)K,HGHI/Iﬁ H HArJisiaHOoIro Uux MnpeacTaBJICHUA.

HeoOxonuMbpiM KOMIIOHEHTOM OOLIEH KyJbTYphl B COBPEMEHHOM TOJIKOBaHHM SIBISETCS oOOliee
3HAKOMCTBO C METOIaMH IIO3HAHUS J€HCTBUTEIILHOCTH, IIPEICTABICHHE O IIPEAMETE U METOJIE MAaTEMATUKH,
€ro OTJIMYMAX OT METOJOB ECTECTBEHHBIX M T'yMaHHUTApHBIX HAayK, 00 OCOOCHHOCTSAX NPHUMEHEHUS
MaTEeMaTHKH IS peIICHHs HAYYHBIX U MPUKJIAIHBIX 33249, Takum 00pa3om, MareMaTudeckoe o0pa3oBaHue
BHOCHUTCBOM BKJIaJl B (POPMHUPOBAHUE OOIIEH KYIbTYPhI YEIIOBEKA.

N3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETUUYECKOMY BOCIHUTAHUIO YEJIOBEKa, TOHUMAHUIO KPacOThI
U U3AI1eCTBA MaTeMaTHMUYECKUX DPACCYKACHUN, BOCHPUATHIO T€OMETPUUYECKUX (OPM, YCBOEHHUIO HJIEH
CUMMETpPHH.

[puopuTeTHpME HEJAAMH 00y4yeHust MatemMaTuke B 10-11 kiaccax Ha yriay0JaéHHOM

YPOBHE sBIISAIOTCA:

- (popMHupoOBaHUE LIEHTPAIBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHMCIIO0, BEIMYKMHA, T€OMETpUYECKas
durypa, TmepeMeHHas, BEpPOATHOCTb, (YHKUMs, IPOU3BOJHAS, HMHTErpaig), oOecrneynBarOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30oBaHMs 00yUarOIINXCS;

- TMOJBEJEHHE OOYYaroIIMXCS Ha JOCTYIIHOM JUISi HUX YpOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKd W OKpY)KAIOIIEro MHpa, MOHMMAHMIO MaTeMaTHKHW KaK YacTH OOIIeld KyJbTypbl
4eJI0BEYECTBA;

- Pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPUYECKHX CIOCOOHOCTEH OOyJaronIuxcsi, MO3HABATEIHHOM
aKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHMM, KPUTHUYHOCTH MBIIIJIEHUS, HHTEpeca K HU3YUYEHUIO
MaTEeMaTUKH;

- (opmupoBaHue (QYHKIMOHATHHOW MATEMAaTHYECKON TpaMOTHOCTU: YMEHHS pacro3HaBaTh
MaTeMaTHYeCKHUe acMeKThl B PeajbHBIX >KM3HEHHBIX CUTYAIUSIX M MPU HU3YYCHHH JPYTUX Y4eOHBIX
IPEMETOB, TPOSBICHUS 3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (QOpMyIHpOBaTh HUX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaThb MATEMAaTHYE€CKUE MOJIETIH, IMPUMEHSITh OCBOEHHBI MaTeMaTH4eCKUil
anmapaTr JUisl pelleHHs TPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad, HMHTEPIPETUPOBATH U OLICHUBATh
MOJIyYEHHBIE PE3YJIbTAThI.

OCHOBHBIMU JIMHUSIMH cofiepKaHus MaTeMaTuku B 10—11 kmaccax yriayOn€HHOTO YPOBHS SIBISIOTCS:
«Ywucna u BeIYUCIEHUN», «Anredpay («AnreOpandeckue BhIpaKEHUN», «YPaBHEHHUS] U HEPAaBEHCTBAY),
«Hauana wmaremarnueckoro anamuza», «l'eomerpus» («['eomerpuueckne GUTYypbl U UX CBONCTBAY,
«M3mepeHne reoMeTpUuecKUX BETUUUHY), « BeposiTHOCTh U cTtaTucTUKay. [laHHbIE TUHUY Pa3BUBAIOTCS
napajuiesibHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM, OTHAKO HE HE3aBUCHUMO OJIHA OT APYTOii,



a B TECHOM KOHTaKTe W B3auMojelcTBuu. Kpome 3TOro,nx OOBEIUHSET JIOTUYECKAash COCTABIISIOIIAS,
TPAAUIIMOHHO TIPUCYIlasgs MaTeMAaTHMKE W MPOHM3BIBAIONIAs BCE MaTeMaTH4YeCKUe KYypChl U
conepxkarenbubie TuHUU. ChopmymupoBannoe Bo @I'OC COO TpeboBaHUE «yMEHHE OIEPUPOBATH
MOHSATUSAMU: OTpENEICHUEe, aKCMOMa, TEeOopeMa, CJEJCTBUE, CBOMCTBO, MpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCWIIbHBIE  (OPMYJHPOBKH, yMEHHE (OPMYIHpPOBAaTH OOpaTHOE H  MPOTHBOIIOJIOKHOE
YTBEP)KJCHHUE, MPUBOAUTH MPUMEPbl W KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MAaTeMaTHYCCKOM
UHIYKIUH, MPOBOJUTH J0KA3aTeNbHBIC PACCYXACHUS TMPU PEIICHUM 3a]ad, OICHUBATh JIOTUYECKYIO
MIPABWJIBHOCTh PACCYKIIEHUI» OTHOCHTCS KO BCEM yueOHBIM Kypcam, a (OpMUPOBAHHE JIOTUYECKUX
YMEHHI pacnpeensercs 1o BceM rojaM o0y4eHus Ha ypOBHE CpeAHEro o01ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO martemMaTuka SIBISETCS OOs3aTEIBHBIM MPEIMETOM Ha JaHHOM
ypoBHe o0pazoBanusi. Hacrosiieit mporpamMMoit o MaTeMaTHKe MpelycMaTpUBaeTCs U3ydeHHe yueOHOro
npenMera «MaremaTuka» B paMmkKax TpEX y4eOHBIX KypcoB: «Aniredpa M Hayala MaTeMaTH4YeCKOIro
aHanuza», «['eomerpus», «BeposTHOcTh U cratucTuKa». DOpMHpOBaHHE JIOTMYECKUX YMEHHIA
OCYIIECTBIISICTCS HA MPOTSHKEHUU BCEX JIET OOy4YeHHs Ha ypOBHE CpelaHero obiiero oOpa3oBaHUS,
a DJIEMEHTHI JIOTHKHU BKIIIOYAIOTCS B COJEP)KAaHUE BCEX HA3BAHHBIX BBINIE YUEOHBIX KYpCOB.

HNannas nporpamma obydenust matematuku B 10-11 xmacce CYHL] HI'Y opuenTupoBana Ha oOy4eHHE
y4aluxcs Ha yHUBEPCAITHLHOM Ipodure.

[Iporpamma oOyuenus nmo marematuke B 10-11 kmacce peanusyercs uepe3 YPOUHYH) M BHEYPOUHYIO
AeSITeJILHOCTDb U MPE/II0JIaraeT uX CoOYeTaHue.

B coaep:kanuu BHEYPOUYHONH JIeATEIbLHOCTH 10 _MaTemMatuke B 10 -11 kJjacce mpeamnoJiararorcs
cjeyolue BO3MOKHbIE ee BH/IbI:

1. Cnenkypcsl kadeapsl MaTeMaTUKH (OOIIEMHTEINIEKTYaIbHOE HATIPABJICHUE PA3BUTHS)
- DnemMeHTapHasi reOMeTpUs

- [Tapametpsl

- 3a/1a4y MOBBIIIEHHON CJIOKHOCTH 110 CTEPEOMETPHUH U TUTAHUMETPHUH BBIITYCKHOTO XapakTepa
- HecranmapTHele 3ajau 10 MaTeMaTUKe

- OnuMnuaaHbIe 33a4u 110 MaTeMaTHKe

- Pemienus 3aa4 BCTYNIUTENbHBIX UCTIBITAHUN

- DrieMeHThI Teopuu TpadoB

- 3aaun o anredpe U reOMETPUU BBITYCKHOTO XapakTepa

- OCHOBBI CTEpPEOMETPUN

- BreeHue B MaTeMaTHUECKYIO U KOMIIBIOTEPHYIO JTUHTBUCTUKY

- CeMHHap 10 FEOMETPUH U TOTIOJIOTHH

- Brenenue B nuddepeHnnanbabie ypaBHEHUS

- [locTpoenuie 1 aHaNNU3 BHIYUCIUTENBHBIX aJITOPUTMOB

- Teopema Abens B 3agauax

2. Yyactue B 9KCKYpCHUSAX B Hay4YHO-HCCIIE0BATEIbCKUE HHCTUTYTHI, BHICIINE yUeOHbIE 3aBEICHUS, MYy3€H,
BBICTABOYHBIEC LEHTPHI, IJIAaHETapUil, APyrue OpraHu3aluyd U MOCEUICHHE HAay4YHO-TOMYJISIPHBIX JEeKIUil



BEIYIIUX YYCHBIX U CIEMUATHCTOB (OOIICHMHTEIUICKTYalbHOe, OOIIEKYJIbTYPHOE U  COIHABLHOE
HaIpaBJICHUS PA3BUTHS)

3. VYuactue oOydYarommxcsi B Hay4HO-HCCIIEIOBATEIbCKON NEeATENIbHOCTH, IMOATOTOBKA JOKIAZ0B O
pe3ynbTaTtax HCCIeAOBaHUS NJsl MPEACTaBICHHs Ha IIKOJBHOM cekuuu MexXIyHapoaHON Hay4yHOM
CTyJeHUYeCcKO! KoH(pepeHInU (00IIEUHTENIEKTYaIbHOE U COI[MAIbHOE HAMIPABJICHUS Pa3BUTHUS)

4. VYyactue oOywaromuxcs B mpeaAMeTHBIX onumnuanax (Otkpeitas onummnuaza CYHL[ HIY,
Bceepoccuiickas onumnuazga NIKOJBHUKOB MO MaTeMaTHke, BcecuOupckas olmMnuana MIKOJIBHUKOB IO
MaTeMaTHKe | Jp.) (O0IIEeNHTEIUIEKTyalIbHOE HAlpaBJIEHUE Pa3BUTHS).

5. Yyactue oOy4aromuxcsi B KOMaHIHO-JIMYHBIX COPEBHOBaHUsAX, Hanpumep, Typuupe ['oponos, Typuupe
umenu Konmoroposa, Jlnuno-komangHoMm mniepBeHcTBe 1o HoBocubOupckoit ob6nacTi, U Jp.
(oO1IenHTeIIeKTyalIbHOE, OOLLEKYIbTYPHOE U COL[UAIBHOE HAMIPABJICHUS PA3BUTHSA)

6. UreHue KHUT, NPOCMOTP JOKYMEHTAJIbHBIX, HAy4YHO-IOMYJISIPHBIX, XYJOXECTBEHHBIX, HAy4HO-
¢danTacTHUecKknX, (UIBMOB C MENbI0 3HAKOMCTBA C TEOPHEW, MPAKTHUKOW W HUACSIMU TNPUMEHEHHS
MPEIMETHBIX 3HAHWA H OOCYXKICHHWE COJCp)KAaHUS KHHT H (QWIBMOB (JIyXOBHO-HPAaBCTBCHHOE,
OOIICHMHTEIUICKTYaIbHOE U OOIIEKYIbTYPHOE HAIIPABIICHUS PA3BUTHS).

7. IHbIe BUOBI BHeyquHOﬁ JesaTeIbHOCTH Mo MareMaTHke.

MECTO YYEBHOI'O IPEJIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B yue6noMm murane CYHI] HI'Y Ha wu3ydenue matematuku B 10-11 kiaccax yHUBEpCalIbHOTO NpoQuiis
YEThIPEXTOMYHOI0 IOTOKA HA YIITyOJEHHOM YPOBHE OTBOJAMTCA 8 Y4yeOHBIX 4acoB B Henento (2 yaca
JeKIMHA 1 6 4acoB NMPaKTHUUECKUX 3aHATHI) B TEUEHHE KXJI0T0 rofa o0yueHus, Bcero 544 yueOHbIX 4acoB
(«Anrebpa u Hauama MaTeMaTHYEeCKOro aHauu3ay - 272 y4eOHbIX vaca, «['eomerpusi» -204 yueOHbIX 4aca,
«BeposaTHOCTb M cTaTUCTHKA» - 68 y4eOHBIX YacOB.

INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydyeOHOro mpeamera «MaremaTuka» JOJDKHO oOecrieuyuBaTh JTOCTHIKEHHE Ha YPOBHE
cpeAHero ooOmero o0pa3oBaHMs —CIEAYIOIMIMX JIMYHOCTHBIX, METAalpeJAMETHBIX M  HPeAMETHBIX

00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaancKoro BoCHUTAHHSI:
c(hOPMUPOBAHHOCTL TPAKIAHCKON TO3UIMU OOYYAIOIIErocsi KaK aKTHBHOTO M OTBETCTBEHHOIO
YjleHa POCCHHCKOro OONIECTBA, MPEACTABIEHHE O MATEMATMYECKMX OCHOBaX ()YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJIECHHUH, TIPOLELYD MPAKIAHCKOTO 00IIECTBA (BHIOOPHI, OMPOCH M IPYTOE), yMEHUE
B3aMMOJIEHCTBOBATE C COLMATBLHBIMA MHCTHTYTAMU B COOTBETCTBUM € MX (DYHKIMSAMH U Ha3HAUEHHEM,;
2) NaTpHOTHYECKOI0 BOCIMTAHMSI:
c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKITAHCKONW HASHTUYHOCTH, YBAKEHUS K IPOIUIOMY |
HACTOSAIIEMY DOCCHHCKOM MAaTeMaTHUKM, IIEHHOCTHOE OTHOIIEHME K JIOCTHIXKEHUSM POCCHHCKHMX
MaTEMAaTHKOB M POCCHMCKOM MaTeMaTUYeCKOM IIKOJbI, HCIHOJIb30BAHHE DTUX JOCTHIKEHUH B JPYrHX
HayKax, TEXHOJIOTUSAX, chepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:



OCO3HAHHME JyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Haponaa, C(HOPMHPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO TOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAyKH H
JeSTeIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIJA B IOCTPOCHHUE YCTOWYHBOTO OyAyIIero;

4) scTeTH4ecKoro BOCIHTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas ACTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUN, BOCOPUUMYHUBOCTh K MaTEMAaTUYECKUM aCIEKTaM pPa3IHYHBIX
BUJIOB UCKYCCTBA;

5) ¢pusnueckoro BocnuTanusn:

c(OPMHPOBAHHOCTh YMEHHMS NPUMEHITh MaTeMaTH4YecKHe 3HAHHs B MHTEpecax 3J0pOBOTO H
0e3omacHOrO 00pa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3I0POBBIO (370pOBOE MHTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUI W OTHAbIXa, peryisipHas (usnyeckass aKTUBHOCTH), (U3UUECKOE
COBEPILICHCTBOBAHHE MTPH 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN IEATEIBHOCTHIO;

6) TpynoBoro BocnuTaHuUsN:

TOTOBHOCTh K TPYAY, OCO3HaHHWE IICHHOCTH TPYIOJIOOMS, WHTEpeC K pas3IHuHbIM cdepam
npoeCCHOHATLHON AEATEIbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMH, YMEHHUE COBEPILAThH
OCO3HaHHBIM BHIOOp Oynymieil mpodeccuu W peaan30BBIBATH COOCTBEHHBIC  JKM3HECHHBIE  IUIAHBI,
FOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY 0Opa30BaHHUIO M caMOOOPAa30BaHUIO HA MPOTSKEHUU
BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHHHM NPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKOM
HaIpaBJICHHOCTH;

7) 7K0J1I0rHYeCcKOro BOCHHTAHMS:

c(OPMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYpPbI, HOHUMAHHUE BIUSHUS COLUATBHO-3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIbHOM Cpeibl, OCO3HAHUE TIJI00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIEM, OPHEHTAIHMsI Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWUU Ui PEIICHHS 3a/a4 B
00JIaCTH OKpY’KaIOIIe Cpeibl, TUIAHUPOBAHUE MOCTYIKOB M OLIEHKHA MX BO3MOXKHBIX ITOCIICACTBUHN LIS
OKpY’Karollen cpeapl;

8) meHHOCTH HAYYHOIO MO3HAHHS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIeCTBEHHON MTPAKTHKH, TOHMMAaHUE MAaTEeMaTHIECKOW HAYKH KaK C(ephl YeITOBEYECKOM AeATEIbHOCTH,
ATAroB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHS [UBWIN3ALNH, OBJIAJICHUE S3BIKOM MaTeMaTHKA U
MaTeMaTHYeCKOM KyJIbTYpOol Kak CpeJICTBOM MO3HAaHUS MUPA, TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBH Iy IbHO U B IPYTIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTare n3yueHust MaTeMaTUKU Ha YPOBHE CpeHEro o0uiero o0pa3oBaHus y o0ydaromierocs
OyayT cQopMHpOBaHBI IO3HABaTeNbHbIE YHHUBEpCAJIbHbIE Y4deOHbIE IEHCTBUSA, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE Yy4eOHbIE NEHCTBUS, PEryJIATUBHBIE YHUBEpCAIbHbIE yueOHbIE IEHCTBUS, COBMECTHas
NESTENBHOCTD.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YYeOHbIe 1eHCTBUS

ba3zoBble JJornueckue JeMcTBUA:

BBISIBJIATE U xapaKTemeBaTL CYH_ICCTBCHHI)IG HpI/ISHaKI/I MaTeMaTHUYCCKUX 06’BGKTOB, HOHSITI/Iﬁ,
OTHOIIECHUN MEXIY MOHATUSAMH, (POPMYIHPOBATH ONpeAeSeHUs MOHATHH, YyCTaHABIMBATh CYIECTBEHHBIN
MPU3HAK KJIacCU(UKAIINKN, OCHOBAHUS JIJIs1 0000IICHNs M CPAaBHEHH S, KPUTEPUU ITPOBOIUMOTO aHAIHM3a;

BOCIIPUHUMATh, (OpMynIHpoBaTh U  NpPeoOpa3oBBIBATh  CYXKJIEHHUSA: YTBEPAMUTEIbHBIE H
OTpI/II_[aTeJ'II)HI)Ie, CANHUYHBIC, YACTHBIC O6HH/I€, yCJ'IOBHI)Ie;

BBIABIIATH MATCMATHUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBSI3U U HpOTI/IBOpe'-II/Iﬂ B (i)aKTaX, JaHHBIX,
HaOMIOJEHUSAX W YTBEPXKIACHUSAX, TMpejiaratb KPUTEPUU JUIsI BBISIBJICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C MKCIOJNb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3AKJIFOYEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IPOBOAMTH CAMOCTOSATEIBHO J0Ka3aTeJbCTBA MATEMAaTHMUECKUX YTBEPKICHUM (TpsMble M OT
MPOTHBHOTO), BBICTPAUBATh APryMEHTALMIO, MPHUBOJUTH HPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMpATh CIOCO0 pemieHus y4eOHOW 3agaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB pEICHUS,
BbIOMpPaTh HauboJIEee MOIXOAAIIMMI ¢ YYETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKHue AeliCTBHA:

HCITOJIH30BaTh BOIIPOCHI KaK  MCCIEOBATEIIbCKUA HMHCTPYMEHT IIO3HAHMS,
dhopmyIupoBaTh BOIPOCH, GUKCUPYIOIIKE TPOTHBOPEUHNE, TPOOIEMy, YCTaHABIMBATh HICKOMOE M JITAHHOE,
(hopMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIHIO0, MHEHHE; IIPOBOJIUTHCAMOCTOSTEIIHHO

CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, UCCIIEAOBAHUE

M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro OoOBEKTa, SBICHHS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXIy 00bEKTaMu, SIBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITeNNbHO (OpPMYyJIUPOBaTh OOOOIIEHHS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUsS, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTHh IIOJNYYEHHBIX pE3YJIBTATOB, BHIBOJIOB H
00001IeHMIT;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH IMPEANOJIOKCHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ uapopmarueit:

BBISBJISTH Ie(OUIINTHI MHOOPMALIUH, JAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOIIPOC U JIJIS PEIICHUS
3aJ1a4u;

BEIOMpaTh HH)OPMAIIHMIO U3 UCTOYHUKOB PA3IIMIHBIX TUIIOB, aHAIU3UPOBATH, CHCTEMATH3UPOBATH U
HHTEPIPETHPOBATH HHPOPMAIIHIO PA3INIHBIX BHIOB M (POPM MpeICTaBICHUS;

CTPYKTYpHUpOBaTh WHGOPMAIUIO, TPEACTABIATE €€ B Pa3jIMYHBIX (GopMax, HILIIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCTIPUHUMATh U (HOPMYIHUPOBATh CYXJICHUS B COOTBETCTBHM C YCIOBUSMHU U LIETSIMHU OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOK TOYKY 3pPEHHS] B YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 110 X0y pEeUIEeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIyYEHHBIN pe3yibTaT;

B X0Jie 00CYXICHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOU TeMbl, IPOOIEMBI, PeIIaeMOi
3a/1aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE HA TOMCK pPEHIEHUs, COMNOCTABIATH CBOM CYXKACHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB AMANIOTa, OOHAPYKUBATh PAa3IU4KUe U CXOACTBO MO3UIUI, B KOPPEKTHOM
dbopMe hopMyIUPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABISITG  PE3YyJbTaThl  pEIICHUs 3aJladyd, DJKCIEPUMEHTa, WCCIeIOBAaHUsA, IPOEKTAa,
CaMOCTOATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS € YYETOM 3ajad MPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE e cCTBUSI

Camoopranusanus:

COCTABJISITH IUIAH, aJITOPUTM PEIIECHUS 3a]a4H, BEIOMPATh CIIOCOO PEIIECHUs C yIETOM HMEIOITUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAapPHAHTBI PEIICHUH C
y4ETOM HOBOM MH(OpMaIUu.



CaMOKOHTPOJIBb:

BJIaJICTh HaBbIKAaMM MTO3HABATEIBHOM peduieKCuu Kak 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeIIeHNUss MAaTEMAaTUIECKON 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUM 3a1add, BHOCHUTH
KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBACHATH NPUUYHHEI
JOCTHKEHUS UM HEAOCTIKEHHSI Pe3yJIbTaTOB IEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MMOHUMATh W HMCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUIYAILHONH paOOTHI MPU
pemieHHH y4YeOHBIX 3a/a4y, NPUHUMATh IIeJIb COBMECTHOH JESTEIBHOCTH, IUIAHUPOBATh
OpraHu3aIlii0 COBMECTHOM pPa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapUBATHCS, OOCYXIATh
npoIiece M pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNNOBLIX dopMax padoThl (00CykIeHus, 0OMEH MHEHHI, «MO3TOBbIE
HITYPMBbD» ¥ HHBIC), BBIIOJIHATH CBOKO YaCTh pa0OTHI U KOOPJAUHUPOBATH CBOU JICUCTBUS C IPYTHMHU
YJICHAMUA KOMaHJbI, OIICHUBATh KAa4eCTBO CBOETO BKJAJa B OOIMI TPOIYKT MO KPUTCPHSIM,
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI
[IpenMeTHbIE pe3ynbTaThl OCBOEHUS pabodell mporpammbl 110 MaTeMaTHKE MPEACTABIEHBI IO
rogaM oOy4eHMsI B paMKax OTAEIbHBIX KYpCOB B COOTBETCTBYIOLIMX pa3jieiax HacTosIIen
IIporpammel.

B pamkax uetsipexronuunoro notoka CYHIL HI'Y psan teMm, oTHeceHHBIX K mporpamme 10-11
KJIACCOB, YK€ u3ydascs B 8 n 9 kiacce. A IMEHHO:

--- rpa)uKU CTETIEHHBIX, TMHEHHON, KBAAPaTHO, IpoOHO-TMHEHHON (QyHKIMK; TpeoOpa3oBaHuUs
rpa¢ukoB; oOpaTHas (QyHKIMS; M300pa)kKeHHE MHOXKECTB Ha IJIOCKOCTH M HCIIOJIb30BaHHE
rpaduky B 337a4ax ¢ HapaMeTpoM;

--- IGIUMOCTD; MPU3HAKU JIETUMOCTH, cpaBHeHHs 110 Moayto; HOJ[ u HOK; anroputm EBknuna
U pelIeHNe JTUHEHHBIX TUO(PaHTOBbIX YpaBHEHUH;

--- PCIICHHUC PAlMOHAJIBHBIX W HPPALMOHAJIBHBIX ypaBHeHI/II\/’I U HCPABCHCTB; PABHOCHUJILHBIC
Nepexoabl; MCTOL UHTCPBAJIOB,

--- TpsMble U OOpaTHbIE TPUTOHOMETpPHUYECKHE (PYHKIIMU; OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbl U X IPUMEHEHHE NPU PELIEHUH TPUTOHOMETPUUYECKUX YPaBHEHHUI;

--- apudmeTnyeckas M TreoMeTpuYecKass mporpeccuu; (opmyibl OOIIEro wWieHa M CyMMBbI
KOHEYHOI'0 YHCJIa YJIEHOB;

- KOM6I/IHaTOpI/IKa; NEPECTAaHOBKH, PasMCIICHUA MW COUYCTAHHA, KIIACCHYECKass BCPOATHOCTD,
JIEHCTBUSI C BEPOSTHOCTSIMU; YCIIOBHAs BEPOATHOCTD U (hopmyia Baiteca.

IToaTomy 3TH TeMbl 3aTparuBaroTcst B nporpamme 10-11 kimaccoB B peknMe MOBTOPEHHS H,
KpOME TOTO0, MOJTYYEHHBIE 3HAHUS U HABBIKY 3aKPEIUIAIOTCS B X0J1€ PETYJIIPHOTO UX PUMEHEHUS
IpHU peleHnu 0oiee CI0XKHBIX 3ajay.



YUYEBHBIN KYPC «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»

VuebHblil Kypc «Anredpa M Hadala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpamMMe CpeJHEero oouiero oOpa3oBaHUs, MOCKOJbKY, C OJHOM
CTOPOHBI, OH 00€CIIeYNBACT MHCTPYMEHTAIbHYIO 0a3y Ul U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C JPyToil CTOPOHBI, (POPMHUPYET JOTUYECKOE M A0CTPAKTHOE MBIIIICHUE 00YYarOIuXCs
Ha YpOBHE, HEOOXOOMMOM JJIsi OCBOCHHMS HH(OPMATHKH, OOLIECTBO3HAHMS, UCTOPHH,
CIIOBECHOCTH H JPYI'MX JHUCHMIUIMH. B pamkax maHHoro y4yeOHOro xypca oOydarommecs
OBJIQ/ICBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas (OpMYJIHpPYET CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH opme.

Y4eOHbIil Kypc anreOpsl M Havyajdl MaTeMaTHYeCKOrO aHalM3a 3aKJIaJbIBACT OCHOBY IS
YCIICITHOTO OBJIAJICHHUS 3aKOHAMH (DPU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHIA
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH XHM3HH, MO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONB30BaTh WX IS JalIbHEHIIErO
00pa30BaHus U B IOBCEIHEBHOM )KM3HU. B TO e BpeMs oBiajgeHue aOCTpaKTHBIMU U
JIOTMYECKU CTPOTMMH KOHCTPYKIMSIMU aliredpsl 1 MaTeMaTHUECKOro aHalu3a pa3BUBaeT yMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTD, JI0Ka3bIBaTh YTBEP)KICHUS C IOMOILBIO
UHAYKIUM M paccyXJIaTb JI€AyKTUBHO, HCIOJIb30BaTh OOOOIIEHHE M KOHKPETH3alHMIo,
abcTparupoBaHue U aHAJIOTUIO, JOPMHUPYET  KPEaTMBHOE M KPUTHUYECKOE MBIIIJICHHE.

B xonme usyuenus yueOHOro Kypca «Anrebpa M Hadala MaTeMaTUYeCKOrO aHallu3a
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs TNPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOIO
MOCTPOCHHUST MAaTeMaTHYECKUX MOJeNel pealbHbIX CHUTyallud, MHTEpPIpeTaliy MOJyYEHHbIX
peLIeHN, 3HAKOMATCS C IpUMEpaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHpOJe, HAyKe U
UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMAaTHYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIlt Kypc oOnagaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM ITOTEHLHAIOM, KOTOPBII
peanusyercss Kak 4yepe3 ydeOHbI Marepual, CHocoOCTBYOLIUH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk Uu yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHUMAHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 TIOJTYYECHHBINA pPe3yJbTaT.

B ocHoBe Meromuku oOyueHHs anreOpe W HadajlaM MaTeMaTHYeCKOrO aHalln3a JISKUT
JeSITeTbHOCTHBIN MTPUHIUT 00y4IeHUSI.

B cTpykType ydueOHOTO Kypca «Anredpa M Hadajia MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOUINE COMePKATEITHHO-METOINIEeCKNE INHUH: «HKca 1 BEIYUCIICHUS,

«Dyskmmu ¥ rpadukny, «YpaBHEHHS W HepaBeHCTBa», «Hadama wmaremaTmdeckoro
aHanmm3a», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE coONEp)KaTeTbHO-METOAMUECKUE JIMHUH
U3YYalOTCsl Ha MPOTSHKEHUHU JIBYX JIeT OOy4YeHHs HAa YPOBHE CPEJHEro oOmero odpazoBaHMs,
€CTECTBEHHO JIOMOJHSA APYT Apyra M MOCTENEHHO HACBIIIasCh HOBBIMU TEMaMHU U pa3jieiaMu.
JlaHHBIH y4eOHBINH KypC SBJISIETCS HHTETPATUBHBIM, MTOCKOJIBKY OOBEIUHSET B ce0e coJiepiKaHue
HECKOJIbKUX MaTeMAaTHYECKUX AUCIUIIINH, TAKUX KaK anreOpa, TPUrOHOMETPHUS, MaTeMaTHUECKU I
aHaJu3, TEOpUsI MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. [1o mepe Toro, kak odyuarommecs
OBIIa/IBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM alaparoM, y HHX MOCJeI0BaTelbHO
dopMHpyeTCs U COBEPILEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyI0 MOJENb pealbHOMH
CUTYyallMM, MPUMEHSATh 3HAHMs, MOJIY4YEHHBIE NpPU H3yYEHHM Y4eOHOro Kypca, Ul pelIeHHs



CaMOCTOSTENIbHO C(hOPMYITUPOBAHHOM MAaTEMATHUIECKOM 3a]a4H, a 3aTEM HHTEPIIPETUPOBATH CBOM
OTBET.

CopnepxaTenpHO-MeTOANYECKast THHUA «YUKcaa U BRIYMCICHUS» 3aBepIIaeT (OpMHPOBAHUE
HAaBBIKOB HCII0JIb30BAHUA JIEHCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYATO HA YPOBHE OCHOBHOT'O
obmiero oobpazoBanusi. Ha ypoBHe cpeHero odiero oopasoBanus 0co00e BHUMAaHUE YICISIETCS
(OpMHPOBAHNIO HABBIKOB PAlMOHAIBHBIX BBIUYMCIICHUH, BKIIOYAIOUINX B Ce0sl MCIOIb30BAHUE
pa3NuYHBIX (OpPM 3amKMCH YHUCIA, YMEHHWE JeJaTh NPHUKUAKY, BBIIOIHATh NPUOIMKEHHBIE
BBIYUCIICHHSI, OLICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00YYarOIUMCS] MHOXKECTBA HATYPAJIbHBIX, LEJIbIX, PALIMOHATIBHBIX U ICHCTBUTEIBHBIX
Yucesl JIONOJHSIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCS] CBOMCTBEHHBIE €My crenu(UYecKue 3aa4d M ONepalyu: JIEJICHUE HaIeno,
ONEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJIBIX YHCEN, 0COOBIE CBOMCTBA PAllMOHANBHBIX U
UpPpaALMOHATIBHBIX YHCeN, apu(METHUYECKe Olepalliy, a TAK)Ke U3BJIEYCHHE KOPHS HATYpaJIbHOMN
CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX uHcelsl. biaromaps mocienoBaTeiabHOMY pacIIUpPEHHUIO
Kpyra HCIOJb3yeMbIX YHCENl M 3HAKOMCTBY C BO3MOXXHOCTSMHU UX MPUMEHEHHS ISl PEIIeHUs
pa3INyHbIX 33724 GOpMUPYETCS MPEACTaBIeHHE O EAMHCTBE MaTeMaTHUKW KaK HayKd U eé
PO B TIOCTPOGHUU MOJENEH pealbHOr0 MHpa, IIUPOKO HCHOJIB3YIOTCS 00001IeHne u
KOHKpETH3aIusl.

Jluaus «YpaBHEHHS W HEPaBEHCTBa» peaM3yeTcs Ha MPOTHKEHUU BCEro OOy4YeHHs Ha
ypoOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO pEellIeHHue COOTBETCTBYIOIIUX 3aad. B pe3ynbTate oOyuaroniyecsl OBIafeBalOT
pa3IMYHBIMM  METOJAMH PpEUICHHS pPAalMOHAIBHBIX, HPPALUOHAIBHBIX, IOKA3aTEIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
cojepkauiux napaMerpsl. llomyueHHblE yMEHHS HIMPOKO MCIONB3YHOTCS IPU HCCIEI0BAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NMPUKIIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIeHUE
HauOOJBIINX ¥ HAMMEHbIIUX 3HaueHUH QyHKuuu. [lanHas comepikareiabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéThl No (opmynaM, HpeodpazoBaHUs
palMoOHATFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a Tak)Ke BBIPAKCHUH,
coJlepKalluX cTerneHu H Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro marepuana
INPOUCXOAUT JalibHEHIlee pa3BUTHE aJTOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyJaromuxcs, GOPMHUPYIOTCS HABBIKU JNEAYKTUBHBIX PAacCyKICHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3¢p(HeKTUBHbIE HWHCTPYMEHTHI IS PEIICHUs TPAKTUYECKUX U €CTECTBEHHO-
HaYYHBIX 3ajay, HarJAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopnepxxatenbHo-MeTouyeckass JUHUS «DyHKIMH U TrpaduKW» TECHO IEperyieTaeTcs C
JPYTUMH JUHUASMHU Y4eOHOT 0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckon u
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOMCTB M Ipa(MKOB, HCHIOIb30BaHNE QYHKIUN JUIs peILICHHS
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C pellIeHHeM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIEIIeTCs
(bopMHpOBaHUIO YMEHHSI BBIpakaTh (YOpMyJIaMH 3aBUCUMOCTH MEK/Y pPa3IMUHbIMU BEJTMUYNHAMH,
UCCIIeIOBaTh MOJMy4YeHHble (DYHKIMH, CTPOUTH UX rpadukud. Martepuan 3Toil cojepkaTeabHON
JIMHUU HalleJIeH Ha pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B pazU4HON (hopMe: aHaIUTHUECKOH, rpadudeckoil u cnoBecHod. Ero mizyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIINUICHHUS, CIIOCOOHOCTH K O0000IMEeHHI0 |
KOHKPETH3aI1H, HCIIOJIb30BAaHUIO aHATOTHIA.

CopepxarenpHas auHMs «Hadanma maTemaTnyeckoro aHajin3a» IO3BOJIIET CYLIECTBEHHO
pacuIMpuTh KPYT KaKk MaTEMaTHUECKUX, TaK U MPUKIIAIHBIX 33]1a4, JOCTYITHBIX 00YJYalONIMCS, TaK
KaK y HUX MOSBIISIETCS BO3MOXXHOCTH CTPOUTH TPA(PUKH CIOXKHBIX (QYHKIUH, ONpenensTh HX



HauOoJIbIINE U HAUMEHBIINE 3HAUEHHs, BBIUUCIATE IUIOMEAAN (GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaepkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajdbHbIX CHUTyaluid, I03BOJIET
HaxXOAWTh  HAWJIyuyllleeé  PpEUIEHHE B MPHUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-IKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHalIM3a CIOCOOCTBYET DPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE M HcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOLIUXCA Pe3yiIbTaTax, [IOJyYEHHBIX B XOJI€ pa3BUTHU MAaTEMATUKHU KaK HayKu, U
00 ux aBTOpax.

CopnepxaTenbHO-MeToANYeCcKast TUHUS « MHOKECTBA M JIOTHKA» BKIIIOYAET B CEOs AIIEMEHTHI
TEOpPUU MHOXXECTB M MaTeMAaTUYECKOW JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIE MPEICTABICHUS
IPOHM3BIBAIOT BECH KYPC IIKOJIBHOM MaTeMaTUKH U IIPeJ1aratloT Hanbosee yHUBepCalbHbIN S3bIK,
O0BEIMHAIOIINN BCE pa3feibl MaTeMaTHMKH M e€ NPWIOKEHUI, OHM CBSA3BIBAIOT pa3HbIE
MaTeMaTHYeCKue AMCLUUIUIMHBI M HMX HPWIOKEHUs B eauHoe nenoe. [loaTomy BakHO naTh
BO3MOXHOCTh OOyuaromeMycs IMOHUMAaTh TEOPETHUKO-MHOMXKECTBEHHBIH SI3bIK COBPEMEHHOU
MaTeMaTHKHU U UCIOJIb30BaTh €ro Ul BBIPAKEHUs CBOUX MbICHIEH. J[pyruM BaskHBIM NPU3HAKOM
MaTeMaTHKU KaK HayKHM CleJyeT NpU3HAaThb CBONCTBEHHYIO €W CTpOroctb OOOCHOBaHHUH U
clleZIOBaHUE ONpe/IeEHHBIM IPaBUIaM MOCTPOCHUS J10KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTeMaTHYeCKOM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOYy4aroIuxcs,
IIO3BOJISIET UM CTPOUTH CBOU PAacCy’KJEHUS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yueGHOM Kypce «Anrebpa v Hayana MaTeMaTHYECKOIO aHaJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJIEJIMPOBaHUs, KOTOpbIE IPU3BAHBI CIOCOOCTBOBATH (POPMHPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallUi, UCCIEA0OBAHUS 3TUX MOJEIEH ¢ MOMOILBIO
amnmapara aiareOpbl U MaTeMaTHYeCKOTO aHalHM3a, WHTEPIPETAlH TOTYYEHHBIX pPEe3yJIbTaTOB.
Takue 3amaHusi  BIUIETEHBI B KaXIbId U3 pa3fesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCS Ul pelleHus NpUKIagHbIX 3aaad. [lpu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4arolyecs pa3BUBaOT Ha0JI01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobieMy. JledarenbHocTh MO (OPMHUPOBAHHMIO HABBIKOB pELIEHUS MPUKIAJHBIX 3a1a4y
OpraHM3yeTcs B MPOLECCe U3YyUeHHUs BCEX TEM Y4eOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHAIIN3ay.

Ha n3ydenue yueGHOro Kypca «Anredpa U Hayajga MaTeMaTUYeCKOrO aHajan3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 gacos (4 yaca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HeJIeNI0).

10 KJIACC

Mnoscecmea u nozuxka (noesmopenue)

MHOXeCTBO, ONepali HaJl MHOKECTBaMHU U WX cBoicTBa. Jluarpammbl Oiinepa— Benna.
IIprMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O anmapara JJisl ONKUCAHUS PEAIBHBIX MPOLECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX YUYSOHBIX MTPEAMETOB.

Ornpenenenne, TeopemMa, CBOMCTBO MaTeMaTUIECKOTO 00BEKTa, CIIEJICTBUE, I0KAa3aTEIhCTBO,
PaBHOCWIbHBIE YPABHEHHS.

Yucna u evluucnenus

Panmonanphpie unciaa. OOBIKHOBEHHbIE U JECATHYHBIE APOOU, MPOIEHTHI, OECKOHEUYHBIE
nepuoanydeckue apodu. [Ipumenenne apoOelt 1 IPOLUEHTOB AJIs pPELIeHUs] TPUKIAIHBIX 3a/1a4
U3 pa3JINYHbIX OTPACIIEH 3HAHUM U peallbHOU JKU3HHU.

JleiicTBuTenpHble yHcna. PalyoHanbHble M HppalMOHANbHbIE 4YHCia. ApHpMeTHYecKue
OIEepalMy C ACUCTBUTEIbHBIMU YHUCIaMUA. MOAYIb NEHCTBUTEIBHOIO YNCIA U €ro CBOWCTBA.



[TpubnnxkEHHBIE BBIYMCICHUSA, IpaBUJIa OKPYIJICHHs, MNPHKUAKA M OLIEHKAa pe3yJjbTara
BBIYMCIICHH.

Crenenp ¢ nensiM nokasareneM. bunom HproTona. Mcnonb3oBanue noaxonsuieid popmbl
3alMCcH JEMCTBUTENBHBIX YNCEN ISl PEIICHUs IPAKTUUECKUX 3a/1ad U IPEJCTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTEIICHH B €r0 CBOMCTBA (TIOBTOPEHNE)

CremeHp ¢ palMOHAJIBHBIM  IIOKa3aTeJleM W €€  CBOMCTBA,  CTEIEHb C
JEUCTBUTENIBHBIM NOKa3aTesneM. CHHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMEHTA.
ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOro apryMeHTa (nosropenue). Jlorapugm uucna.
CgoiicTpa norapudma. JleciTuuHbIe U HaTypajbHbIE JIOTapU(MBI.

Ypaeénenus u nepasencmea.

ToxnecTBa M TOXAECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHMs-cieAcTBUs. HepaBeHCTBO, pellleHME HEpaBEHCTBA
(moBTOpEHUE).

OCHOBHBIE METOJIbI PEUICHUS IENBIX U JPOOHO-PAlMOHANBHBIX YPaBHEHHI M HEPABEHCTB
(moBTOpeHue). MHOrowieHsl OT OJHOM NnepeMeHHOU. JleleHne MHOrOYIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema be3y. Muorounens! ¢ nensiMu koddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

HppanuonanpHele ypaBHeHHs. OCHOBHBIE METOJIbI PELICHUS UPPALMOHAIBHBIX YPABHEHUN
(moBTOpEHUE).

IToxa3arenbHble ypaBHEHHs W HEpaBeHCTBA. OCHOBHBIE METOMBI PELLIECHUS MOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

[TpeoOpa3oBaHue BRIPAKECHUN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHEHUST W HepaBeHCTBA. (OCHOBHBIE  METOJBI  PEIICHHSA
JOrapu(pMUUECKUX YpPaBHEHUH U HEPABEHCTB.

OcCHOBHBIE TPUTOHOMETpPUUYECKHE (OpPMYJIbl, MPeoOpa3oBaHUE TPUTOHOMETPUUECKUX
BbIp@XEHUM (OBTOpeHHE). MeToabl pelleHHs] TPUTOHOMETPUUECKHUX YpaBHEHHH U
HEPaBEHCTB.

[TocTtpoeHne MaTeMaTHYECKUX MOJEJIEH PEalbHOM CUTyallud C MOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. lIpuMeHeHne ypaBHEHMII U HEPAaBEHCTB K PELICHUI0 MATEMaTHYECKUX 3a1ad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

Dyukyuu u zpaguxu

O®yHKIMsA, crnocodbl 3amaHus ¢GyHKouM. B3aumHo o0paTtHble ¢(yHKumu. Kommosunus
¢yuxuii. ['paduk pyHKuU. DnemeHTapHble IpeodpazoBaHus rpagukoB GyHkuuid. O61acTh
omnpeeNeHuss U MHOXKecTBO 3HaueHuM ¢ynkumu. Hymmu ¢yskuun. IlpomexyTku
3HaKonocTossHcTBa. YéTHble U Heu€THble QPyHKIMU. [lepuoanueckue ¢pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKLMHU. MakcUMyMbl 1 MUHUMYMbI GyHKIMK. Hanbomnbliee 1 HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

[Toka3zarenbHas u norapudpmuueckas GyHKIMU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHus ypaBHEHHH (TOBTOpEHHE).

Tpuronomerpuyeckas OKpYKHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX  (YHKUUH
YHUCIOBOTO aprymMeHra. TpuroHoMmerpuyeckue (yHKIMM, WX CBOHCTBa M rpaduku
(moBTOpEHUE).

OyHKIMOHAIbHbIE 3aBUCUMOCTH B PeajbHBIX Ipoleccax U sBIeHUsX. ['paduku peanbHbBIX
3aBHCHMOCTEM.

Hauana mamemamuueckozo ananusa

[TocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTEH. MOHOTOHHBIE U
OTPaHUYEHHBIE ITOCJIEI0BATENLHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMaTH4YECKOTO AHAIIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

IIpenen nocienoBaTeabHOCTH. JIMHENHBIN U OKCIIOHEHIMANIBHBIN pocT. Yucno e. ®opmyiia



CIIO)KHBIX MpPOLEHTOB. lcrnonb30BaHMEe NpOrpeccud A pELIeHMs] PpeabHbIX 3aj1ad
MPUKIIAJHOTO XapaKTepa.

[Ipenen ¢yHKuMU B TOYKe M Ha OeckoHeuHOCTH. HempepriBHbIE (PYHKIIMM M WX CBOMCTBA.
Touku pazpbiBa. AcuMnToThl rpadukoB (pyHkimii. CBoiicTBa (yHKUMI HENpPEepHIBHBIX  HA
oTpe3ke. MeToa HMHTEpBaJOB JUIs PELIEHUs HepaBeHCTB. [IpuMeHeHne CBONCTB HeNPEephIBHBIX
(GYHKUMH 171 pereHus 3a1au.

ITepBas u BrOpas npousBoaHble PyHKUMU. OnpeneneHre, reOMETpUIECKU U GU3NUEeCKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy (pyHKLIUH.

[Tpon3BoHBIC AMeMEHTAPHBIX QyHKIUH. [Ipon3BOaHAS CyMMBI, TPOU3BENCHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA

[TpuMeHeHrne TPOM3BOIHON K HUCCIEAOBAaHUIO (YHKIMNA HA MOHOTOHHOCTH M 3KCTPEMYMBI,
BBINTYKJIOCTh. Haxoxaenne HanbobIero ¥ HauMEHBIIET0 3HAaYeHU HepephIBHON (QyHKIMU
Ha OTpE3Ke.

[TpuMeHeHne MPON3BOAHOM /17151 HAXOXKACHUS HAaWTyUIlIero pellieH!sl B IPUKIIAIHbIX 3ajadax,
JUIs OTIpEJIeNIEHUs] CKOPOCTH U YCKOPEHHUS MpolLiecca, 331aHHOro (hopMyJIoi Wil rpapuKOM.

11 KUIIACC
Yucna u eviuucnenus

KomnekcHble uymcna. AnreOpandeckas W TpUTOHOMETpUuYeckas (OpMBI  3amucu
KOMIUIEKCHOTO YHclia. ApU(PMETHICSCKHE OTepaIiy ¢ KOMIUICKCHBIME drciiaMu. M300pakeHue
KOMIUIEKCHBIX YMCEJl Ha KOOPAUHATHOM MI0CKOCTH. @opmysia Myaspa.

KopHu n-oi cTeneHu u3 KOMIUIEKCHOrO uucia. [I[pumMeHeHHe KOMIUIEKCHBIX YHCEN IS
petieHust GU3NYECKUX U TEOMETPUUECKUX 3a1ad.

Ypaenenuﬂ U Hepaeencmea

CucreMa 1 COBOKYITHOCTb YPaBHEHHH U HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
ciefcTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OcCHOBHBIE METO/IBI PELICHHS CUCTEM U COBOKYIHOCTEHN pallMOHAIbHBIX, UPPALlUOHATIbHBIX,
NoKa3aTeIbHbIX U JIOrapu(PMUUYECKUX YPaBHEHHH.

YpaBHEHMS], HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[TpuMmeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a7a4 1 3a]1a4
U3 pa3IMYHbIX 00JIaCTe! HAyKU U peaibHON KU3HU, HHTEPIIPETALUs TOJYyYEHHBIX Pe3yIbTaToB.

Dynxyuu u cpaguru

I'paduk xomnosunuu ¢yHkuui. ['eomerpuueckrue oOpas3bl ypaBHEHH W HEpaBEHCTB Ha
KOOPJAWHATHOW IJIOCKOCTH.

['padmyeckue MeTObI pellleHusl ypaBHEHUN U HepaBeHCTB. [ paduyueckue MeTo bl pelieHus
3aja4 ¢ mapaMerpamu (IOBTOPEHHE).

Ucnonp3zoBanne rpadukoB (QyHKIUN 71 WCCIAEAOBAHHUS TMPOIECCOB W 3aBHUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

KoMmmuiekcHble KOpHHM MHOTOYJIEHOB; pa3jOXEHUE Ha JIMHEWHbIE WM KBaJpaTHBIC
MHOJKUTENH; aNroput™ EBKinaa 111 MHOTOWIEHOB.

Hauana mamemamuueckozo ananusa
[TepBooOpazHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yukuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.



WHurerpai. I'eoMeTprudecKkuii CMbICI HHTErpajla. Beraucienue onpeaeaéHHoro MHTerpaia 1o
¢dopmyne Hetorona—JIeiiOnumna.

[IpumeHeHre WHTETpaNia Ui HaXOXACHHUS IUIOMAACH IUIOCKHX GuUryp u o0bEMOB
F€OMETPUYECKUX TEIl.

[Tpumeps! pemennit quddepeHanbHbIX ypaBHEHUH. MaremaTuyeckoe MOJEIMpPOBAHUE
peabHBIX IPOLECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPaBHEHUH.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 10 kJjacce OOydYarOIIMICS TMOIYYUT CIACAYIOIIME IPEIMETHBIC
pe3yNIbTaThI [0 OTACIBHBIM TeMaM ¢eaepanbHOi paboueil mporpaMmbl yueOHOT0 Kypca

«Anre0Opa 1 Hayajla MAaTeMaTUYECKOTO aHATIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEPUPOBATH MOHATUSAMU: PALUOHAIBHOE YHUCIIO, OECKOHEUHas MepuoanyecKas
Ipo0Ob, MPOLIEHTHI, UPPAIIMOHATIFHOE YHCIIO0, MHOXKECTBA PAllMOHANBHBIX U JEHCTBUTEIbHBIX
YHUCEN, MOJYJIb IEHCTBUTEIILHOTO YUCIIA;

MPUMEHSATH IPOOH U MPOIEHTHI JJIsl PElIeHUs MPUKIAAHBIX 3a]a4 U3 Pa3IMUHbIX OTpacien
3HAHUH U PEATILHOM KU3HH;

MPUMEHATh TPUOTMKEHHBIC BBIYUCICHUS, TMPABWIA OKPYIJICHHUS, MPUKUIKY H OIECHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOJHO ONEpUPOBATH IMOHSATHEM: CTENEHb C LENbIM IOKa3aTeleM, HCIOJIb30BaTh
MOAXOANIYI0 (hOpMY 3alMCHU ACUCTBUTEIBHBIX YHCEN ISl PEIICHUs MPAKTUYECKUX 3aJad U
MIPEACTABICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaIbHOMN CTETICHU;

CBOOOJHO OMEpPUPOBATH IMOHSATHEM: CTENEHb C PAlMOHAIBHBIM IOKa3aTelieM; CBOOOIHO
OMepUPOBATH MOHATUSIMHU: JIoTapu(M YucIa, 1eCATUYHbIC U HATYpaJIbHbIE TOTapU(PMBL;

CBOOOZHO ONEpUpOBaTh MOHSTUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC
YHCJIOBOTO ApPTyMEHTA;
ONEPUPOBATH MOHATUSAMM: APKCUHYC, ApKKOCHHYC H apKTaHI'€HC

YHCIIOBOTO apryMEHTa.

YpaBHeHUs M HEPpABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIE
YPaBHEHHUS U yPaBHEHUS-CIIECTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PEUICHHS pPalMOHATIBHBIX U JAPOOHO-PALMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30oBaHus BRIPayKEHHIA;

BBIMOJIHATh ~ [IPEOOpa30BaHUSl  YHMCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX  CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pmMoB /i MpeoOpa3oBaHUsl JOTapu(PMUUECKUX BbIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATHSAMH: IMOKa3aTeJbHbIE M JOrapu@MHUUECKUe YpaBHEHHUS U
HEPAaBEHCTBA, HAXOJIUTh UX PEIIEHUS C TOMOILBIO PABHOCHIIBHBIX MIEPEX0/I0B WIIH OCYILIECTBIISSA
IIPOBEPKY KOPHEW;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuueckue  (GopMmynsl s [peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE U HEPABEHCTBO,
OPUMEHATh HE00X0AUMBIE (OPMYJIBI JJIS PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YPaBHEHUI U HEPABEHCTB,;

MOJIEIPOBATh PeabHbIC CUTYAIIMH Ha SI3bIKE alIreOpbl, COCTABIAThH BEIPAXKEHUS, YPAaBHEHHUS,
HEPABEHCTBA I10 YCJIOBUIO 33Jayd, MCCIENOBAaThb IOCTPOEHHBIE MOJEIH C HMCIOJIb30BAHUEM
amnmnapara ajreopsl.

DyHKIUHN U TPaPUKH:



CBOOOJTHO ONEPHPOBATH MOHATUSAMH: (QYHKLHUS, CIIOCOOBI 3aJaHusl (YHKIMH, B3aUMHO
oOparHble (YHKIMH, KOMIIO3UIMS (QYHKIUH, rpaduk (QyHKIMH, BBIIOJHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOZHO OINEpHUPOBaTh MOHATHUAMH: OOJNACTh ONpPEACNCHHS M MHOXECTBO 3HAYCHUI
GyHKIMH, HYH QYHKINN, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpPHPOBATH MOHATUSAMH: YETHBIC " HEUYETHBIC GyHKIHH,
nepruoaAndecKre QyHKIMH, TPOMEKXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbI 1 MUHHMYMBI
GyHKIMM, HamOosbllee W HaWMEHbLIEE 3HAYCHHWE (QYHKIMHM HAa MPOMEXYTKE; CBOOOIHO
OTIEpPUPOBATH MOHATUSAMU: CTETIEHHAs (YHKIIMA C HATYPAIbHBIM H IIETIBIM [TOKa3aTeneM, rpaduk
CTETIeHHO! (PYHKIIMHU C HATYPaJIbHBIM M LEJIBIM MTOKa3aTeaeM, TpaguK KOPHs N-Oi CTENEHH KaKk
(GyHKIMN 0OpaTHOM CTENEHH C HATYypPAIbHBIM MTOKA3aTeIeM;

OIEpUpPOBATh TOHATUSMH: JIMHEWHAs, KBaApaTW4Has M JAPOOHO-TMHEHHas (QYHKIUH,
BBIMIOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAaHNE M IOCTPOCHHE X TPa(UKOB;

CBOOOZHO OMEpUpPOBATh MOHITUSIMH: IOKa3aTelbHas U norapudmuueckas
GbyHKIUM, UX CBOWCTBA U rpaduKu, UCIOIB30BaTh UX TpaduKU Ui PeIlleHUs] ypaBHEHU;
CBOOOJHO ONEPUPOBATH MOHATUAMU:  TPUTOHOMETpPUYECKAs OKPYXHOCTb,

orpezieNieHue TPUTOHOMETPUUYECKUX (DYHKIIMI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh TpapuKu (YHKIMK Ui WCCIIEAOBAHHS ITPOLIECCOB M 3aBHCUMOCTEH TpHU
peIIeHNH 3a/1a4 U3 JPYTruX y4eOHBIX MPEAMETOB M PEeabHOM JKHU3HHU, BBIpAXKaTh (hopMyiamMu
3aBUCHUMOCTH MEXK]y BEIMUMHAMY;

Hauyana maTeMaTH4ecKoOro aHajmu3a:

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: apUPMETHUECKas U TEOMETpUYECKass IpOrpeccus,
OCCKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCUs, JIMHEHHBIM W IKCIOHCHIIMATHHBIN
pocTt, popMynia CIOKHBIX IPOILEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

MCIOJIb30BaTh IPOrPECCUU JIJIS PELICHHsI pEalIbHBIX 33a]a4 MIPUKJIAHOTO XapaKTepa;

CBOOOZHO  ONEpPUPOBATh  MOHATHUAMHU:  MOCIEAOBATEIHHOCTh,  CIOCOOBI  3aJaHUA
MOCNE0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IOCIEIOBATEIbHOCTH, IOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHUECKOr0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: MIpEJEN IMOCIEeI0BaTeIbHOCTH, Npeaen (yHKUUU B
TOYKe, Ipesien GyHKIMH Ha 0€CKOHEYHOCTH;

CBOOOJHO ONEpUPOBATh MOHSTHUSIMU: HENpepbIBHbIE (DYHKLUMH, TOYKU pa3pbiBa Tpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OINEpHpOBaTh MOHATHEM: (YHKIMS, HENpephlBHAas Ha OTpe3Ke, NPUMEHATh
CBOMWCTBA HEMPEPBIBHBIX (YHKLUH /17151 peILIeHHs 3a/1a4;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TIEpBasi U BTOpast IPOU3BOIHbIE (DYHKIINHU, KacaTesIbHas
K rpaduxy QyHKINH;

BBIYUCIIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMITO3UIIMH JIBYX (DYHKIIMH,
3HATh MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIIHII;

HCIIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKHUI CMBICI IPOM3BOHON I PELIeHUs 3aj1ay;

MCIIOJIb30BATh MPOU3BOIHYIO JUIS MCCIIEA0BAHUS (PYHKIIMM HA MOHOTOHHOCTD M 9KCTPEMYMBI;

HaXOAWTh HauOoJbIllee M HaMMEHbIllee 3HaueHUs (QYHKIHMM HENPEPHIBHON Ha OTPE3KE;

HCII0JIb30BaTh MIPOU3BOJIHYIO TUISE HaXO0XJICHUS HaWIy4Ilero pelieHus B
MPUKIIAIHBIX, B TOM YHCJIE COLIMATbHO-3KOHOMHUYECKUX, 3a7auax, sl OnpeesieHUus] CKOPOCTH
U YCKOpEHHsI Mpoliecca, 3a4aHHOro (opMyJioi min rpadukoM;

MHo:KkecTBA M JIOTHKA:

CBO60}1HO OHepI/IpOBaTI) IIOHSATUSMU. MHOXECTBO, onepauml Hax MHOXECTBaAMU,
HUCITIOJIB30BAThH TeOpeTI/IKO-MHO)KeCTBeHHHﬁ anr[apaT IJIs1 OITUCAHU S peaJILHBIX HpOHeCCOB 158
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX MPEIMETOB;

CBOOOZHO OMEpUPOBATh TMOHATHUSMH: OINpEAeNieHUEe, TeopeMa, ypaBHEHHE- CIEJICTBUE,
CBOMCTBO MaTeMaTH4YecKOoro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWUIIbHBIC YpaBHEHHUS U



HEPaBEHCTBA.

K xonmy obOydenuss B 11 kJjacce oOydarommuiicss MOJYYHT CJEIYIONIUE TMPEAMETHBIC
pe3yabTaThl MO OTACIBHBIM TeMaM (enepanbHoil paboueil mporpammbl y4eOHOTO Kypca
«Anrebpa 1 Hadalla MAaTeMAaTUYECKOTO aHATTN3ay:

Yuciia 1 BBIYUCICHUSA:

CBOOOHO ONEPUPOBATH MOHATUSIMH: HATYpaJIbHOE U 1IeJI0€ YHCII0, MHOYKECTBA HATypaIbHbBIX
U LIEeJIBIX YKCEJI, UCIOJb30BaTh IPU3HAKY ienuMocTH 1enblx yncen, HO/[ u HOK Harypaibabix
yucel JAJIs peleHus 3a1a4, IPUMEeHsATh anroput™ EBknnna;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTAaTKa MO MOIYJIIO, 3alUChIBAaTh HATYpaJIbHbIC YHCTIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHUCIO M MHOMXECTBO KOMILIEKCHBIX
YHCe, MPEACTABISATH KOMIUICKCHBIC YHCTIa B allreOpandeckoil 1 TPUTOHOMETPUIeCKor hopme,
BBITIOJTHATH apu()METUIECCKIE ONIEPAlUU C HUMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHUs1 M HEpaBEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA M COBOKYMHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBl U  CHUCTEMBI-CICACTBUSA, HAXOAUTh PEHICHUS CHUCTEMBl W
COBOKYITHOCTEH pallMOHATIBHBIX, WPPALMOHAIBHBIX, MOKA3aTEIbHBIX U JOrapupMUUECKUx
YpaBHEHU U HEPABEHCTB;

peliaTte paluoOHallbHBIe, HPpAlMOHANbHBIE, I[OKa3aTelbHble, Jorapudmuueckue W
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAEpIKAIME MOIYIU U TapaMeTphI;

MPUMEHSTH rpa@uecKre METOIBI JJIs PEIICHUS YPAaBHCHHUIM M HEPABEHCTB, a TAKXKE 3a7a4 ¢
napameTpamu;

MOJICTIMPOBAThH PEATbHBIC CUTYAIIUU HA S3BIKE alTeOphl, COCTABIISATH BBIPAKCHUS, YPABHCHHS,
HEpPaBEHCTBA M WX CHUCTEMBI MO YCJIOBHUIO 3a/1aud, UCCIEOBaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAHUEM alllapaTa ajireopbl, MHTEPIPETUPOBAThH MOJIYYCHHBIN pe3ybTarT.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKH KOMITO3UIIUU (PYHKIMHA C MOMOIIBIO 2JIEMEHTAPHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX (PYHKIIHI;

CTPOUTH T€OMETpUYECKHe 00pasbl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHOMN TIOCKOCTH;

CBOOOJHO OMEPUPOBATh MOHITUAMHU: TPAQUKHU TPUTOHOMETPUIECKUX (PYHKIIHI; TPUMEHSTh
GYHKITUM 1711 MOJIEIUPOBAHUS U UCCIIEIOBAHMSI PEATbHBIX MPOIIECCOB.

Hauyana maTeMaTH4yecKoro aHajmu3a:

CBOOOJIHO ONEPHPOBATH MOHATHAMU: MEPBOOOpa3HAasi, OMPENEAEHHBIN UHTErpajl, HaXOIUTh
nepBOOOpa3HbIe AJEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH MHTErpan mno ¢opmyne Hprotona—
JletiOauma;

HAXOJIUTh TJIOMIAIU TUIOCKUX PUTYP B OOBEMBI TEJ C TOMOIILI0 MHTETPAJIA;

UMETh TMPEJCTAaBICHUE O MaTEMaTHYECKOM MOJCIMPOBAHUM HAa TPUMEpPE COCTaBJICHUS
nudepeHIaIbHBIX YPaBHEHUI;

pemiaTs MPUKJIaJHbIE 337aud, B TOM YHCJE COLUATbHO-’KOHOMHUYECKOTO U (DHU3MUECKOTO
XapaxkTepa, CpeJICTBaMU MAaTEMAaTHYECKOT0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 kaacc

Ne 1/t Hazpanue pa3zzgena (TeMbl) KommaectBo KoMImoHeHT BocTIUTaTEIHHOM
4acoB MPOTpaMMbl
1.
IToBTOpEHME N3yUECHHOTO B 9 2 CdopMUpoBaHHOCTH MUPOBO33PEHUS,
KJracce COOTBETCTBYIOIICTO COBPEMECHHOMY
2. YPOBHIO Pa3BUTHS HAYKHU U
Llenbie yncia 4 001IECTBEHHOMI IIPAKTUKH, IOHUMAHUC
3. MaTeMaTH4YeCKOW HaAyKH KaK
MHoxecTBO panOHAIBHEIX U 6 chepbl 4eIOBEUECKOM IesITEIbHOCTH,
JICHCTBATENLHBIX THCET. 9TaIloB €€ Pa3BUTHUS M 3HAYUMOCTH
CpaBHEHHE MHOXECTB 10 JUISL Pa3BUTHS! LMBIIM3ALIHH,
MOWHOCTH. I paHuLbl OBJIJICHUE SI3BIKOM MaTEMaTUKU U
2 AHCTTOBRIX MITOMCCTE. MaTeMaTU4YECKON KyJIbTYypOU Kak
. —— 5 CpEICTBOM MTO3HAHUS MUPA,
Crenenmas yHKIIA C ETbIM FOTOBHOCTb OCYIIIECTBIISITh
OKA3ATEIICM. MPOEKTHYIO U UCCIIEIOBATENBCKYIO
ApudMeTHICCKHi KODSHB eI TebHOCTh UHINBUIYAIbHO U B
N-0l CTENeHH. Ipy1e.
VppaiHoHaibHbe YPABHEH. l'oToBHOCTH K TPYZy, OCO3HAHUE
5. IIEHHOCTHU TPYAOTIO0UsS, HHTEPEC K
Tpuronomerpus 24 pasnu4HbIM chepam
6. npodecCuoOHAIBHON AEATEILHOCTH,
TokasaTemsHas dyHKIHAL 14 CBSI3aHHBIM C MaTEMaTUKOU U eé
TloKa3aTebHbIE YPABHEHHS H MPUJIOKEHUSIMU, YMEHUE COBEPIIAThH
HepaBeHcTBa OCO3HaHHBIN BBIOOp OyAyiIeit
7 npodeccun U pean30BbIBAThH
Jlorapudmudeckast GyHKIHSL. COOCTBEHHBIE KU3HEHHBIE IJIAHbI,
Jlorapugmideckue ypaBHEHHS 1 TOTOBHOCTh M CLHOCOOHOCThH
HEpaBEeHCTBA 18 K MaTeMaTU4YeCKOMY 00pa30BaHMIO U
8. camM000pa30BaHUIO Ha MPOTSKEHUHU
I[Tocte10BaTENEHOCTH U HX 16 BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
HpE/IeIIbI Y4acTHIO B PEIIEHUU MPAKTUYECKUX
9. 3a7]a4 MaTeMaTH4YECKON
Hpenen pyuximm u 12 HAITPaBIEHHOCTH.
HCTIPCPEIBHOCTD. DCTETHYECKOE OTHOIIEHHE K MUPY,
10. | Mpoussosinas u ee MpUMEHCHNS. 30 BKJIFOYAs DCTETUKY MaTEMaTHYECKHUX
11. | IToBropenwue, 0bo0IICHNE, 4 3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ad,
CHUCTEMAaTH3alMsl 3HAaHUU PELLCHNUIH, pacCy K ICHHIA.
CdopMHUpPOBaHHOCTH YMEHUS
NPUMEHSITh MATEMAaTUUYECKUE 3HAHUS
B MHTEpecax 3J0pOBOro U
Oe3ormacHoro oopasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
OBH_[EE 136 340POBbIO.
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHHUE

11 kaace

Ne ii/m Haspanwue paznena (Tembr) KonuuectBo KoMnoneHT BocniuTaTeabHON
4acoB MpOTpaMMBbl
1. CdopMHpOBaHHOCTH MUPOBO33PEHUS,
[ToBTOpenue nzyuyennoro B 10 6 COOTBETCTBYIOILLIETO COBPEMEHHOMY
KJ1acce YPOBHIO Pa3BUTHUSA HAYKU U
5 00111eCTBEHHOM TTPAKTHKH,
enBooGpasHas 1 30 IIOHUMaHHE MaTeMaTUYECKON HAYKH
P P . KakK
HEOIPEEeNICHHBIN HHTErpal .
chepbl 4eIOBEUECKOM NesITeIbHOCTH,
3. 5TanoB ¢é Pa3BUTHS U 3HAYUMOCTH
OnpeneneHHbIil HHTErpAl U 14 JUJISL Pa3BUTHS IMBUJIM3ALINH,
€ro NpUI0XKEHUS OBJIAJICHUE SI3BIKOM MaTEMaTUKU U
4. MaTeMaTH4YECKOU KyJIbTYPOU KaK
KommiekcHbie uncna 20 CPCACTBOM IO3HAHMA MHp4,
TFOTOBHOCTb OCYIIIECTBIISTh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO
5. JEATENIbHOCTh UHANBUYaJIbHO U B
MHOTOWIECHBI B KOMIUIEKCHBIX 10 rpyme.
qauciax ['oTOBHOCTS K Tpyly, OCO3HAHUE
6. IIEHHOCTHU TPYAOTIO0UsS, HHTEPEC K
TpHuroHOMeTpHs 8 pa3nyHbIM chepam
npodecCuoOHAILHON AEATEILHOCTH,
CBSI3aHHBIM C MAaTEMATUKOU U €€
7. MPUIIOKEHUSIMU, YMEHUE COBEPIIAThH
CucTemsl paluoOHaNTBHEIX, 12 OCO3HaHHBIN BBIOOp OyayIei
HppalrOHaIbHBIX npodeccun u pean30BbIBAThH
NIOKa3aTCIbHBIX COOCTBEHHBIC YKU3HCHHBIC IJIaHEI,
¥ JIOrapH(pMIIECKIX FOTOBHOCTH U CIIOCOOHOCTH
YPaBHCHUi ¥ HEPABEHCTB K MaTeMaTU4eCKOMY 00pa30BaHMIO U
8. camM000pa30BaHUIO Ha MPOTSIKEHUHN
3aga4n ¢ mapameTpamu 20 BCEU JKHU3HHU, TOTOBHOCTH K
AKTUBHOMY yYacTHIO B pELLIEHUHU
9. MIPAKTUUYECKUX 3a7a4
TToBTOpeHHe, 0606IIEH e, 14 MaTeMaTU4YeCKON HalpaBIE€HHOCTH.
CHCTEMATH3AIHS SHAHI DCTEeTNYECKOE OTHOLIEHUE K MUDY,
BKJIIOYAsi 3CTETUKY MAaTEMAaTHYECKUX
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME

3aKOHOMEpHOCTEH, OOBEKTOB, 3a/1a4,
pEeLIEHUH, pacCyKICHUN.
CdopMUpOBaHHOCTh YMEHUS
MIPUMEHSITh MaTeMaTHYeCKUe 3HaHU
B HHTEpECcax 370pOBOTO H
Oe3omacHoro o0pasa KHU3HU,
OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO. .




YUYEBHBIN KYPC «TEOMETPHUS»

I'eomerpust siBisieTcst ONHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEAHEro OOIIEero
00pa3oBaHUsl, TaK Kak 00ecleYnBaeT BO3MOKHOCTh M3YyUYEHMs JUCLUIIINH €CTECTBEHHO-
HAay4YHOH HAIPaBJICHHOCTU U IIPEIMETOB I'yMaHUTAapHOTO LMKJA. [IockonbKy jorunyeckoe
MBbIIUIEHHE, (GOPMUPYEMOE IpU HU3YyYEHUH OOYyYaroIMMHUCS IOHATHUMHBIX OCHOB
reoOMEeTpUM, IIpU JI0KA3aTeIbCTBE TEOPEM M IIOCTPOCHHUM LIETIOYKU JIOTMYECKUX
YTBEPXKACHUN MPU PELIEHUH I'€OMETPUYECKUX 3a/1a4, YMEHUE BbIIBUTAaTh U OIPOBEPraTh
TUIIOTE3bl, HEMOCPEACTBEHHO UCIIOIB3YIOTCS MPU PELIEHUH 33/]1a4 €CTECTBEHHO-HAy4YHOT'O
LIMKJIa, B YaCTHOCTH (PU3HYECKHUX 3a/1a4.

Ilenp ocBoeHUs mporpamMmel yueOHoro kypca «I'eomerpus» Ha yriyOjaEHHOM ypOBHE —
pa3BUTHE UHIAUBUIYAIBHBIX CIOCOOHOCTEH O0y4aroluXcsl IPpU U3yUYEHUH F'€OMETPUH, KaK
COCTAaBJIAOLIEH peaMeTHON obsacTu «MaTeMaTuka U HHpOpMaTUKa» yepe3 odecrieueHue
BO3MOKHOCTH MPUOOPETEHUS U UCIIOJIH30BaHMS O0Jiee riTyOOKHUX reOMEeTPUYECKUX 3HAaHUHN
U JCHCTBHM, cHemuUUHBIX TEeOMETPUU, W  HEOOXOOUMBIX I  yCHEUIHOTO
po(heCCHOHATIBHOTO 00pa30BaHUsl, CBI3aHHOTO C UCIIOJIb30BAHHUEM MATEMATHKH.

[IpuopuTeTHBIMU  3aJlayaMM  Kypca TE€OMETpUM Ha  yIiIyOJE€HHOM  ypOBHE,
pacHIMPSIOMMMY U yCHWIMBAIOIMMU Kypc 6a30BOI0 YPOBHS, SBJISIOTCS:

paclIMpeHue IPEACTaBICHUS O TIEeOMETPUM KaK 4YacTh MHUPOBOH KyJIbTYyphl U
(dhopMupOBaHUE OCO3HAHMS B3aUMOCBSI31 F€OMETPHUH C OKPY’KAIOIIUM MUPOM;

dbopMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIUX
MaTEMaTH4YECKUX MOJENAX, ITO3BOJSIONIMX OIKUCBHIBATH M H3y4aTb pa3HbIE SIBJICHUS
OKpY>Kalollero MHpa, 3HAHUE IOHATHUHHOrO amnmnapara no paszeny «CrepeoMerpusi»
y4eOHOro Kypca reoMeTpuH;

¢bopMupoBaHUE YMEHMsSI BIAJETh OCHOBHBIMM HOHSATUSAMHM O HPOCTPAHCTBEHHBIX
¢urypax ¥  HMX  OCHOBHBIMHM CBOICTBaMHM, 3HaHHE TeopeM, (OpMYJ U yMEHHUE HX
IIPUMEHSTh, YMEHHUS JI0KA3bIBATh TEOPEMbI U HAXOJUTh HECTAHIaPTHBIE CIIOCOOBI PEIICHUS
3a7ad4;

(¢bopMUpOBaHHE YMEHHUsI paclo3HaBaThb Ha 4YepTeXkKax, MOJAEISAX U B PEaJbHOM MUpE
MHOTOI'paHHHUKHU U Tejla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

¢bopMuUpoBaHHE  TMOHUMAHHUS  BO3MOXHOCTH  aKCHOMAaTHYECKOTO  IOCTPOEHMUS
MaTeMaTH4YeCKUX TeOopuil, (OpPMUpPOBAHUE IIOHUMAHMUS POJM AKCUOMATHUKH MPHU
IIPOBEJCHUHN PACCYIKICHHUM;

dbopMupoBaHUE YMEHHS BIIaJleTh METOJAMH JOKa3aTeIbCTB M AJITOPUTMOB PEIICHMS,
YMEHUS HMX IPUMEHATH, NPOBOAUTH JOKA3aTEJIBHBIE PACCYKICHUS B XOJIE PELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COAEPKAHUEM,

(dbopMupoBaHUE MPEACTABICHUS] O HEOOXOAMMOCTH JOKAa3aTelIbCTB MPU OOOCHOBAaHUHU
MaTEMaTH4YECKUX YTBEPXKACHUM M POJM AKCHOMATUKU B MPOBEACHHUH JIENYKTUBHBIX
paccyXIeHui;

pa3BUTHE U COBEPILICHCTBOBAHHE HHTEJUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEN
00yJarommxcsi, I03HaBaTeIbHON aKTHUBHOCTHU, UCCJIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH
MBIIIJIEHHS, UHTEpeca K U3YUYEHHUIO T€OMETPHH;

dbopmupoBaHre (PYHKIHOHAJIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUHU: YMEHHS
pacro3HaBaTh MPOSIBJICHUS F€OMETPUUYECKUX MOHSATHUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pearbHbIX >KM3HEHHBIX CUTYallMSX W MPU U3yYEHUH  JAPYrMX  y4eOHBIX MPEIMETOB,
MIPOSIBJIEHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJECIMPOBAHUS PEAIBHBIX CUTYaIlUH,
HCCIIEIOBAHUS TOCTPOEHHBIX MOJIENIel, HHTEPIIPETAIINHU MTOJTyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIEp>KAaTeIbHBIMH JIMHUAMH YyueOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisitorcsi:  «IIpsiMble M TJIOCKOCTH B MPOCTPAHCTBE», «MHOrOTpaHHUKWY,
«Tena Bpamenus», «BekTopel M KOOpJMHATHI B IPOCTPAHCTBE», «JIBI>KEHUS B
IIPOCTPAHCTBEY.

CoopmynupoBanHoe B ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMUNY,



peJIeBaHTHBIX TEOMETPUH Ha yTIIyOJIEHHOM ypoBHE 00yueHus B 10—11 kinaccax, OTHOCUTCS
KO BCEM COJIep>KAaTeIbHBIM JIMHUSAM YYEeOHOro Kypca, a (OpMHUpPOBAHUE JOTHYECKUX
YMEHUW paclpeessieTCss HE TOJIbKO MO COJEPKATEIbHBIM JIUHHUSM, HO WU IO TOJaM
obyuenus. CoaepkaHue 0O0pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yJbTaTaMm
ocBoeHuss PenepanpbHOl paboueil mporpaMmbl, pacrpeaeaéHHbIM [0 TojlaM 00ydeHus,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIHUIHAIBHBIM
BoIpocaM oOyyaromuecs oOpaljaliuch HEOJHOKPATHO. DTO IMO3BOJISIET OpPraHM30BaTh
OBJIAJICHUE TEOMETPUYCCKUMHU TIOHSATUSIMA W  HaBBIKAMHU  TOCJICAOBATEIIBHO H
MOCTYIIATENBHO, C COOTIOICHUEM TIPUHITUIIA IPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATH
B OOLIyI0 CHCTEMY TI'E€OMETPUYECKHX MPEJACTABICHUN OO0ydJaromuxcs, pacuupss H
yriryOnisist e€, 00pa3ys MPOUHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexon kK U3yUEHHUIO T€OMETPUHN HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth ycioBus g auddepeHuuanuu 00ydeHUs, MOCTPOSCHUS WHAMBUIYaJTbHBIX
00pa3oBaTeIbHBIX  IMPOrpamMM, OOECIEUUTh YTIyONEHHOE H3y4YeHUE T'€OMETPUM KakK
COCTaBIISIIONIEH yueOHOro rpeamera «MareMaTuka;

ITOJITOTOBUTH OOYUYAFOIIUXCS K IMPOJIOHKESHHUIO H3YUCHUSI MATEMAaTHKH ¢ YIETOM BhIOOpa
Oy mymie npodeccun, oOecreunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM U
npo¢eCcCHOHATBFHBIM 00pa30BaHUEM.

Ha uzyuenune yuebHoro kypca «I'eomeTpusi» Ha yriyOJI€eHHOM YPOBHE OTBOJIUTCSA

204 gaca: B 10 knacce — 102 gaca (3 yaca B Henemto), B 11 xiracce — 102 gaca (3 gaca B
HEEIIO).

COJAEP’KAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U IOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeomeTpuu. Toduka, mpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonATHE 00 aKCHOMAaTHYECKOM MOCTPOEHHUHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETpPUU U
CIIEICTBUS U3 HUX.

B3anmHOe pacrnonoxeHue nNpsiMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, ITapalyieIbHbIE
1 cKpemuBaromyecs npsMele. [Ipu3Haky ckpemmBaromuxcs npambix. [lapannenbHOCTb
NPSIMBIX M IUJIOCKOCTENM B NPOCTPAHCTBE: NApPAJUICIIBHBIE NPSMBbIE B IIPOCTPAHCTBE,
MapaJJIEIBHOCTD TPEX MPSAMBIX, MAPAILIEIBHOCTD NPAMOM U muiockocTu. [lapamiensHoe u
LIEHTpaJbHOE  MPOEKTUpOBaHUE, M300paxkeHue  ¢uryp. OCHOBHBIE  CBOMCTBa
rapajuiesIbHOro MpoeKkTupoBanus. 300pakeHne Gpuryp B napauiebHOM MPOSKIHUH. Y TIIbI
C COHAIIPABJICHHBIMM CTOPOHAMH, YIOJd MEXAY NpPsAMBIMM B  IPOCTPAHCTBE.
[TapaiuienbHOCTh MJIOCKOCTEW: NapajuielibHbIE IUIOCKOCTH, CBOMCTBA MapauIeIbHBIX
mrockoctedt. Ilpocreifiime mnpocTpaHCTBEHHBbIE (QUIYyphl Ha IUIOCKOCTHU: TeTpa’iap,
rapajuleenuIie]], IOCTPOCHUE CCYECHUN.

[lepnieHAUKYISIPHOCTh TMPAMONM M IUIOCKOCTH: NEPHNEHAMKYJSpPHBIE IpsSAMBIE B
IIPOCTPAHCTBE, MpPsIMbIE NapaUIeIbHbIE U IMEPHEHIUKYISPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIECHAUKYIJISIPHOCTH MNPSMON M IUIOCKOCTH, T€OpeMa O IMPsIMOU IEPIEHIUKYISPHOU
IUIOCKOCTH. OpTOroHanpHOE NOpOEKTHpoBaHWE. IleprneHauKyIssp W = HAKJIOHHBIE:
paccTossHME OT TOYKH JO MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIOCKOCTH, MPOEKIUS
burypst Ha IUIOCKOCTB. [IepnieHAUKyIIPHOCTH IUIOCKOCTEN: IIPpU3HAK
NEPIEHAUKYJISIPHOCTH JIBYX IIJIOCKOCTEN. Teopema 0 TpEX neprneHIuKyspax.

VYriael B IpPOCTpaHCTBE: Yrojdl MEXAY HIpsSMOM M IUIOCKOCTBIO, JIBYTPAaHHBINA Yroul,
JIMHENHBIA yrojl ABYrpaHHOro yria. TpéxrpaHHbli M MHoOrorpaHssle yribsl. CBoiicTBa
IJIOCKMX YTJIOB MHOrorpasHHoro yria. CBoicTBa INIOCKUX W JABYI'PAHHBIX YTJIOB
TpEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJIa.



MHOrorpaHHuKHU

Buael MHOrorpaHHUKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yroibHas npusMma,
npsiMasi W HAaKJIOHHAs TPU3MBL, OOKOBasi M TIOJHAs IOBEPXHOCTb IPHU3MBIL.
[Tapaiuienenunen, NpsIMOYTOJbHBINA Mapajuieenune]l U ero cBormcrra. Kparvaiimue nytu
Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Oiinepa. IIpoctpancTBeHHass Tteopema
[Mudaropa. [Mupamupa: n-yroigpHasi nupamMuaa, IpaBUIbHAs U yced€HHAs MHUPAMU/IBL.
CpoiictBa pébep © OOKOBBIX TpaHEW TMpaBWIbHOW THpaMuabl. [IpaBuiIbHBIC
MHOTOI'paHHMKH: IPABUJIbHAS IPU3Ma U IpaBUIbHAs IMPaMU/Jia, IPABUIIbHAS TPEYTOJIbHAS
nMpaMysia Y [OpaBWIBHBIA  TeTpadnp, KyO. IlpeacraBieHne o  TpaBHIBHBIX
MHOT'OTPAaHHMKAX: OKTadIp, JOACKAAP U UKOCAIAP.

Brruncienve 31€MEHTOB MHOTOTpaHHUKOB: péOpa, nauaroHanu, yribl. Ilnomans
OOKOBOI MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMON MPHU3MBI, IUIONIA]b OCHOBAHUM,
TeopeMa 0 OOKOBOH MOBEPXHOCTH HpsIMOM mpu3Mbl. [lmomaas OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABUWIBHOW NUPAMU/IbI, TEOPEMA O IIJIOIIAIN YCEUEHHOW MUPAMU/IBL.

CuMmeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPaBUJIbLHBIX MHOTOI'PAHHUKOB.
CuMmeTpus B IpaBUJIbHBIX MHOIOTPAHHUKAX.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA,
BEKTOPbI KOJUIMHEAPHBIE, COHANPABICHHBIE U TPOTUBOIIOJIOKHO HAIIPABJIECHHbBIE BEKTOPHI.
PaBeHcTBO BEKTOpPOB. JIEHCTBHUS C BEKTOPAMU: CJIO)KEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXE€HHE BEKTOpA Ha 4ynciio. CBOMCTBA CI0KEHUS BEKTOPOB.
CBoiicTBa YMHOXEHUS BEKTOpa Ha uncio. [loHsTue komruianapuslie BeKTopsbl. [Ipu3Hak
KOMILTIaHApHOCTHU TPEX BeKTOpoB. [IpaBuio napamenenunena. Teopema o pazinoxeHUn
BEKTOpa I10 TPEM HEKOMILIAaHAPHBIM BeKkTOpaM. [IpsiMoyroiibHas cucrema KOOpAMHAT B
npoctpancTBe. Koopannartsl BekTopa. CBsi3b MEX1y KOOpAWHATAMU BEKTOpa U
KOOpJAMHATAMM TOYEK. YTOJ MeX1y BeKTopaMH. CKalsipHOE TPOU3BEACHUE BEKTOPOB.

11 KJIACC

TeJsa BpameHus

[ToHATHS: TUIUHAPUYECKAs IOBEPXHOCTh, KOHHMYECKask IOBEPXHOCTh, chepuueckas
IIOBEPXHOCTh, OOpa3yrolre noBepxHocTen. Tena BpaleHus: UINHADP, KOHYC, yCeUEHHBIN
KOHYC, c(epa, map. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTesIbHas
IIJIOCKOCTB K cepe. M300pakeHune Ten BpalleHus Ha MII0cKocTy. Pa3BépTka uiamHapa 1
KoHyca. CummMmeTtpus cdepsl U mapa.
OO6BéM. OcHOBHBIE CBOIICTBa 00bEMOB Tel. TeopeMa 06 00BbEME MPSIMOYTOJIBHOTO
napajuienienuneaa u cienctsus u3 He€. O6bEM NpsiMOil M HAKJIIOHHON MTPU3MBI, IUJIMH]IPA,
nupaMuJibl U Konyca. O0BEM 11apa U 1apoBOro CETMEHTa.

KOM6I/IHaHI/II/I TCJI Bpall€CHUS 1 MHOT'OT'PAaHHUKOB. HpI/ISMa, BIIMCaHHAs B HUIIMHIP,
omuMcaHHas OKoJio uiuHapa. [lepecedyenue cdepsl u mapa ¢ mIockocTeio. Kacanue mapa u
cepsl IiockocThio. [ToHATHE MHOTOTpaHHUKA, OMTUCAHHOTO OKOJI0 cephl, chepsl,
BIIMCAaHHOH B MHOT'OI'paHHHUK HUJIN TCJIO BPpalllCHHA.

[Tnomanp MOBEPXHOCTH LMJIMH]IpA, KOHYCa, Iuiomans chepsl u e€ yacteil. [logodOue B
npoctpancTBe. OTHOIIEHNE 00BbEMOB, TUIOLIAIeH TOBEPXHOCTEH MOTOOHBIX QUTYP.
[Ipeobpa3zoBanue nmogodus, romoTeTuss.  PemeHue 3amad Ha MIOCKOCTH €
HCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoenue ceueHnit MHOTOIPaHHUKOB U TEJ BPALlCHUS: CEUeHUs LHUINHpa (TapasieabHo
U NIEPHEHIUKYIJISIPHO OCH), CEYEHUs KOHYca (MapajuleIbHOE OCHOBAHUIO U NIPOXOASIIEe
yepes BEpIINHY), CEUEHUS 111apa, METO/Ibl IOCTPOECHUS CEUEHUN: METOJ CIEN0B, METO/L
BHYTPEHHETO IPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH IJIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepanuu HajJ BeKTOpaMHU. BekTopHOe yMHOXEHUE
BeKTOpoB. CBoMcTBa BEKTOpHOro yMHOKeHHUs. IIpsiMmoyrosibHasi cucremMa KOOpJAWHAT B
npoctpanctBe. Koopnunatel Bektopa. Paznoxenue BekTopa mo 6asucy. KoopaunarHo-
BEKTOPHBIA METO/I PU PELICHUH T€OMETPUUYECKUX 3a/1a4.

JIBMKEeHUs B IPOCTPAHCTBE

JBmxennss mpoctpancTtBa. OToOpaxkenus. J[BukeHus u paBeHCTBO ¢uryp. OOmiue
CBOMCTBAa JBWJKCHHM. BuIbl JIBWKEHUN: IapaJUICJIbHBIM IIEPEHOC, LEHTpaJbHas
CHUMMETpHs, 3€pKallbHasi CHMMETpHUs, IOBOPOT BOKpyr mnpsmoil. I[IpeoGpa3zoBanus
nono6us. [Ipsimast u chepa Diinepa.

HNPEIMETHBIE PE3YJIBTATbBI
K xoniy 10 kiaacca oOyvaromuiics HAyIUTCS:

— CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUH IIPU PELLICHUHN
3a71a4 ¥ [IPOBEICHUU MaTEMaTUUYECKUX PACCYKICHUI;

— IIPUMEHATH AKCHUOMBI CTEpEOMETPUU U CIEANCTBUS W3

HUX IIpU PELIEHUH I'€OMETPUUYECKHUX 3a/]aY;

—  KJaccu(puIMpoBaTh B3aUMHOE  pACHOJIOKEHHUE NPSAMBIX B
MPOCTPAHCTBE, INIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;

— CcBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C YTJIaMU B IPOCTPAHCTBE:
MEXY MPSIMBIMU B IIPOCTPAHCTBE, MEXAY NPSIMON U MIIOCKOCTHIO;

— CcBOOOJHO ONEPUPOBATH MOHATUSMHM, CBI3aHHBIMU C MHOI'OTpaHHUKAMU;

— CcBOOOJHO pacIrio3HaBaTh OCHOBHBIE BUAbl MHOIOTPAaHHUKOB (IIpU3Ma, MUpaMua,
MPSAMOYTOJIBHBINA Mapajuiesienumnen, Kyo);

— KJIaccu(puIMUpoBaTh MHOTOIPaHHUKHU, BEIOMpasi OCHOBaHUSI ISl KJlacCU(UKAIUN;

— CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMHU C CEYEHHEM MHOTOI'PAaHHUKOB
IJIOCKOCTBIO;

—  BBINOJHATH NAPAIIIEIBHOE, [IEHTPAJIBHOE U OPTOTOHAJIBHOE IPOEKTUPOBAHUE
(¢uUryp Ha IJIOCKOCTb, BBIIOJIHATh U300paKeHMs GUTYP HA IJIOCKOCTH;

— CTPOMUTbH CEYEHUsI MHOIOTPAHHUKOB Pa3JIMYHBIMU METONAMU, BBITIOJIHSATH
(BBIHOCHBIE) MJIOCKHUE YEPTEkKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYD: BU
CBEpXy, COOKY, CHU3Y;

—  BBIYUCIATH IUIOLIAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, TUPAMUIA),
reOMETPUYECKUX TeJI C IPUMEHEHHEM (HOpMYJT;

— CBOOOJHO ONEPUPOBATH MOHITUSAMH: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
MIJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (DUTYDBIL;

— pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN U
HaXO0XJIEHHE T€OMETPUUECKNX BEJIMYNH, IPUMEHSSI U3BECTHBIE METO/IbI ITPU
pELIEHNN MaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOIO ¥ BEICOKOTO YPOBHS
CJI0KHOCTH;

— IPUMEHATH IPOCTEHIIINE NPOTrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN CTEPEOMETPUUYECKUX 3a/1aY;



W3BJIEKaTh, MPeoOpa30BbIBATh U UHTEPIIPETUPOBATH HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, IPEACTaBICHHYIO Ha YepTekax
Y PUCYHKAaX;

MPUMEHSTH MOJIYYCHHbIC 3HAHUSI Ha MPaKTUKE: CPABHUBATHh U aHAITU3UPOBATH
peaibHbIE CUTYALMH, IPUMEHSITh U3yUYE€HHbIE IOHSTHS B POLECCE TTIOUCKA
penieHrs MaTeMaTUu4ecK chOpMyYJIMPOBAHHON MPOOIIEMBbI, MOJEIUPOBATh
pealibHbIE CUTYallMU Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH IOCTPOEHHbBIE MOJEIH C
MCIIOJIB30BaHUEM I€OMETPUYECKUX MTOHSATHIA B TEOPEM, arlrapara ajareopsl,
pelaTh NpakTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0XKICHUEM I€OMETPUUECKUX
BEJIMYUH;

HMMETh MPEJICTaBICHUSI 00 OCHOBHBIX dTanax pa3BUTHSI TEOMETPUHU KaK
cocTaBHOM yacTH ¢yHIaMEHTa Pa3BUTUS TEXHOJIOTHH.

K xonmy 11 kjacca oOy4yarOmuicss HAy4YUTCS:

CBOOO/IHO OIEPUPOBATh MOHATUIMU, CBI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHHYECKOU M ChepUIECKON MOBEPXHOCTSIMH, OOBICHITH CITOCOOBI TTOTYyYEHHS;
ONEepUPOBATh NOHATUSIMHU, CBA3aHHBIMU C TEJIaMHU BPAILLEHUS: IUITUHIPOM,
KOHYCOM, C(hepoii U Iapom;

pacro3HaBaTh Tejla BpalleHusl (LIMJIMHIP, KOHYC, cdepa U 1ap) U 0ObsICHATD
CIIOCOOBI NTOTYyYEHUs TEJI BPAICHUS;

KJIaCCU(PUTIMPOBATH B3aNMHOE PACIIONIOKEHHE C(HEephl U TIIOCKOCTH;

BBIYUCIISITH BEJIMUYMHBI 3JIEMEHTOB MHOTOTPAaHHHUKOB U TEJI BPAIICHUS, 00BEMBI U
TIJIOIIATA TIOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPHIECCKUX
TEJI C MPUMEHECHUEM (OPMYIT;

CBOOO/IHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMA C KOMOMHAIIUSIMU TEJ
BpalleHUs] © MHOTOI'PaHHUKOB: MHOTOI'PaHHUK, BIUCAHHBIN B cpepy u
OTMMCaHHBIN 0KOJI0 cepsl, chepa, BIucaHHAss B MHOTOTPAHHUK HFIIA TEJIO
BpalleHNs,

BBIYUCIISITh COOTHOLICHUS MEXY IUIONIaAs MU IMOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEI;

n300paxaTh U3ydaeMble (PUTYPBHI, BHITOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEXKH U3
PUCYHKOB IPOCTHIX OOBEMHBIX QUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUYEeHUS TeJl BpallleHUs;

U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPa30BbIBATH HH(OPMALIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKAX;

CBOOO/IHO ONEPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE; BHINOJIHSITh
orneparuy HaJl BEKTOPaMH;

CBOOO/IHO ONEPUPOBAThH MOHATHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJMHATaM B IPOCTPAHCTBE;

3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHUCTEME KOOPAUHAT;

peniaTh TEOMETPHYECKHE 3aa9H Ha BEIYMCIICHUE YTIIOB MEXIY MPSIMBIMH U
TIJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKH JO IUTOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJIa TIPU PEIICHUY;

CBOOO/IHO ONEPUPOBATh MOHATHUIMH, CBI3aHHBIMU C JIBUOKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJTHSITH N300paK€HUsI MHOTOTPAHHUKOM M TEJl BPAIleHUS TTPH
MIapaJuIeIbHOM IIEPEHOCE, EHTPAIbHON CUMMETPHH, 3€PKAUTBHON CUMMETPUH,
IIPU TTOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHHUsI MHOI'OTPAHHUKOB U T€JI BPAIlCHUs: CEUCHUS LIUITUHIpA
(mapasensHO ¥ NEPIEHANKYIISIPHO OCH), CEYEHHUs KOHYca (TTapauiebHOe



OCHOBAHUIO U MPOXOsIIee Yepe3 BEPUINHY ), CEUCHUS 11apa;

HCIIOJIb30BaTh METO/Ibl MOCTPOCHUS CEYEHU: METO/I CIEA0B, METO/I
BHYTPEHHETO IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHHUS,

MIPUMEHATH TeoMeTpruuecKue (hakThl JJIsl PEIICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEeANOoIararonX HECKOJIbKO IArOoB PELICHUs, €CIIU YCJIOBUS IPUMEHEHHUS
3aJlaHbl B SBHOW W HESIBHOU (hopME;

peliaTh 3a/1a4v Ha 10KA3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U
HAaXOXKJIEHHE F€OMETPUUECKUX BEIINYUH;

IIPUMEHSTH IIPOrpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a7a4;

IIPUMEHSATH ITOJyYEHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATH U
OLIEHMBATh PEaJIbHbIC CUTYaLluU, IPUMEHATh U3YUYECHHBIE IOHATHUS, TEOPEMBI,
CBOICTBA B Ipollecce MOUCKa PEIICHHSI MaTeMaTH4YecKu chOpMyJIMPOBAHHOM
MpoOJIeMbI, MOAETUPOBATH PeabHbIE CUTYallUH Ha SI3bIKE T€OMETPHUH,
HCCIIEI0BATh MOCTPOECHHBIE MOJIEIH C UCIOJIb30BAaHUEM I'€OMETPUUECKUX
MOHSITUW U TEOpEM, anrapara areOpel, peniaTh MPaKTHICCKUE 3a/1a49H,
CBSI3aHHBIC C HAX0XKJICHUEM I'€OMETPUUECCKUX BEITUYUNH;

HMMETh MPEJICTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHsI TEOMETPUU KaK
COCTaBHOM YacTH ()yH/IaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne 1/t Haszpanue paznena KonuuectBo KoMmnoHeHT BocTIUTaTEILHOM MPOTrpaMMbl
(TembI) JacoB

1. ['0TOBHOCTB K Tpyly, OCO3HAHHUE LIEHHOCTH
IToBTOpEHUE 8 TPYAOIOOUSI, MHTEPEC K Pa3IMYHbIM chepam
HN3Yy4YCHHOIO B 7-9 k. HpO(l)GCCPIOH&J‘ILHOfI ACATCIIBHOCTH,

2. CBSI3aHHBIM C MaTEMaTUKOU U €€
Baeenue B 10 MPUIOKEHUSIMU, YMEHHUE COBEPINATH
CTEPEOMETPHIO OCO3HaHHBIN BBIOOp OyAymiel npodeccuu u

3. peaTM30BBIBAaTh COOCTBEHHBIC JKU3HECHHBIS
Baanmuoe 6 ILUIaHbI, TOTOBHOCTb M CIIOCOOHOCTh
pacIIONoKeH e K MaTeMaTHYeCKOMY O0Opa30BaHUIO U
TPSIMBIX B camM000pa30BaHUIO Ha MPOTSHKCHUU BCEH
POCTPAHCTBE ’KM3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO

4 B PELICHUY MPAKTUYECKUX 3a]1a4
TlapamieapHocTs 10 MaTEMaTUYECKOW HAIPABIEHHOCTH.
OPSIMBIX | CdopmMupoBaHHOCTH MUPOBO33PEHMUS,
LIOCKOCTEI COOTBETCTBYIOIIETO COBPEMEHHOMY
B [POCTPAHCTRE YPOBHIO pa3BUTHUS HAYKH U 061].[60TBCHI—£OI/I

5 MPaKTHUKHU, IOHUMAaHUE MaTeMaTuI/IquKOH
TleprCH MKy IAPHOCTH 16 HayKH Kak cdepbl IICJ'IOB?‘IGCKOI/I
HIpAMBIX 1 JIESATENbHOCTH, ATANOB €€ PA3BUTHUS U
IOCKOCTOH B 3HAYMMOCTH JUUISI Pa3BUTHUS LHUBUIA3ALNH,
HpoCTpaHCTBe OBJIAJICHUE $I3I>IK“OM MaTeMa"I:I/IKI/I u

6 MaTEMaTUYECKOU KYJIbTYPOUR KaK

' CpEJICTBOM MO3HAHUSI MHUPA, TOTOBHOCTh
YLIBI M PACCTOAHHUS 20 OCYIIECTBIISATH IIPOEKTHYIO U

£ HCCIIEIOBATEIILCKYIO AEATEIbHOCTD
K:O%ZHHaTH " 20 WHIWBUAYAJIBHO U B TPYIIIE.

BEKTOPHI B
MIPOCTPAHCTBE.

8.

MHoOrorpaHHHUKH 8

9.

[ToBTOpEHuUE,
ob6o01IeHue u 4
cucTeMaTHu3alus
3HAHUM
OBILEE 102
KOJIMYECTBO
YACOB ITIO

I[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne i/m HaszBanue paznena KonunuectBo KommnoHeHT BocuTaTeIRHON MMPOTPAMMBL
(Temsbl) Kypca 4acoB
1. [ToBTOpEHHeE, DCTEeTUYECKOE OTHOLICHUE K MUDPY, BKIIFOYas
00001ICHIE 1 12 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEN,
crucTeEMaTU3ans 00BEKTOB, 33/1a4, PEIICHUM, PACCYKICHUM.
> SHaHNH CpopMHPOBaHHOCTH MUPOBO33PEHUS,
' COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
a3BUTHUS HAYKHU U OOIIECTBEHHOM MPAKTUKHU
Tena BpaiieHus 32 P Y n . P ’
3 IMOHUMaHHE MaTeMaTUUYECKOU HAyKH KaK
' 06 5 cepbl UeroBe4YeCKO 1esITeIbHOCTH, ITAIIOB €&
BCM
4 pPa3BUTHUS U 3HAUUMOCTH JIJIL Pa3BUTHS
MHOTI'OTpaHHHKa
4 UWBUJIM3ALINH, OBJIAJEHHUE I3bIKOM MaTEMaTHUKHU
' 1 MaTEMaTU4YE€CKOM KYJIbTYPOU KaK CpEACTBOM
Tnomanu 12 YIBTYP pea
N IMO3HAHUSI MUPa, TOTOBHOCTH OCYIIECTBIIATH
MOBEPXHOCTEH U
MPOEKTHYIO U UCCIIEI0BATENIHCKYIO
00BbEMBI KPYTJIBIX
rer eI TeIbHOCTh HHIWBUYAIbHO U B TPYIIIE.
5.
[Buxenus B
POCTPAHCTBE 4
6. [ToBTOpEenwue,
00o0mieHue u 18
cUCTeMaTU3aIus
3HAHUU
OBIIEE 102
KOJIMYECTBO
YACOBIIO
[TPOT'PAMME

YUYEBHBIN KYPC «<BEPOSATHOCTb U CTATUCTHUKA»

VYuebHblil Kypc «BeposiTHOCTb U CTaTUCTHUKA» YIIyOIEHHOTO YPOBHS SBISIETCS
IPOIOJDKEHUEM M Pa3BUTHEM OJJHOMMEHHOT0 Y4eOHOro Kypca yriayOIEHHOTO YPOBHS Ha
ypOBHE cpenHero oOmiero oOpa3oBaHus. YUeOHbBIM Kypc IpenHa3zHaueH JUIs
dopmupoBaHus y 00yUarOMIMUXCsl CTATUCTUYECKON KyIbTYphl U IOHUMAHUS POJIM TEOPUHU
BEPOSTHOCTEW KaK MaTEMaTHUYECKOT0 HHCTPYMEHTA JUI N3YUEHUS CIy4alHbIX COOBITHH,
BEJIMYMH U mpoueccos. [Ipu n3yuennu Kypca odboramarorcs npecTaBieHns 00yyaromuxcs o
METO/1aX UCCIEJOBAHUS U3MEHUMBOTO MUPA, PA3BUBACTCS MIOHUMaHUE 3HAYMMOCTH U OOIIHOCTH
MaTeMaTUYECKUX METOJ0B [TO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-
HAyYHOTO MUPOBO33PEHHUSL.

Copep:xanue yueOHOTo Kypca HallpaBJIeHO Ha 3aKperieHue 3HaHUH, MOy4eHHbIX ITPU
M3Y4YEHHH Kypca Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl, U Ha pa3BUTHE NIPEICTABICHUN O
CIIy4aifHBIX BETUYMHAX M B3aUMOCBSI3IX MEKIY HUMHU Ha BOKHBIX IPUMEpaXx, CIOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYIKAIOIIero Mupa. B pe3ynbTare y 00ydaromuxcs J0JKHO chOpMUPOBATHCS




npecTaBiIeHre 0 Haubosee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUECKUX MOJIEIISX,
UCTIOJIb3YEMBIX JUIS OTIMCAHUS aHTPOTIOMETPHUYECKUX U IeMOrpauIecKuX BeTUYKH,
MOTPEIIHOCTEN B pa3IMyuHbIC POJia H3MEPEHHSIX, [UTUTEIBHOCTH 0€30TKa3HOW PabOTHI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHHUI U MPOLIECCOB B OOIIECTBE.
Y4eOHbIi Kypc ABIsieTcs 0a30i A1 OCBOCHUS BEPOSITHOCTHO-CTATHCTUYECKUX METO/IOB,
HEOOXOJUMBIX CIIELIMATIUCTAM HE TOJIbKO MH)KEHEPHBIX CIIELUAIBHOCTEHN, HO TAK)KE COLIMATIBHBIX
U TICUXOJIOTUYECKUX, IIOCKOJIBKY COBPEMEHHBIE OOILIIECTBEHHBIE HAYKH B 3HAUUTEIBLHONU Mepe
UCTIOJB3YIOT ammapar aHajau3a OoNbIIMX JaHHBIX. LIeHTpanbHyto 4acTh y4eOHOro Kypca
3aHUMaeT 00CyXIeHHE 3aKOHa OOJIBIINX Yhcel — (PyHJaMEHTAIbHOIO 3aKOHA IIPUPO/IBI,
HMEIOIIEr0 MaTeMAaTHUECKYIO (hOPMaTHU3aLHIO.

B cooTBeTcTBMM € yKa3zaHHBIMU LIENSIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTb
U CTaTUCTUKa» Ha yriyOJaEHHOM YpOBHE BBIJEJIEHbI OCHOBHBIE COJIEpKATENIbHbIC TNHUU:
«Cnyyaiiable cCOOBITUS U BEpOSTHOCTU» U «CiyuaiiHble BEIMUMHBI U 3aKOH OOJIBIIUX YHUCEI.

[ToMHUMO OCHOBHBIX JIMHHI B YU4€OHBIN KypC BKJIFOUEHBI AJIEMEHTHI TeOpUH rpadoB U TEOPUHU
MHO€ECTB, HEOOXOUMBIE [ ITOJTHOLIEHHOTO OCBOCHHUS MaTepHaja JaHHOTO Y4eOHOTo Kypca U
CMEXHBIX MAaTEeMAaTUUYECKUX YICOHBIX KyPCOB.

Coz[epxcaHHe JIMHHUH ((CJIy‘IaI‘/'IHBIG COOBITHS U BEPOATHOCTHU» CIIYKUT OCHOBOM 1151
q)OpMI/IpOBaHI/IH HpeHCTaBHeHI/Iﬁ O pacrpCaciiCHUN BepOHTHOCTCﬁ MCKAY 3HAYCHUAMU
Cﬂy‘laﬁHBIX BCJIMYHMH. Ba)KHYIO YacTh B 3TOU COI[Gp)KﬂTCJ'ILHOfI JINHUHW 3aHUMACT U3YUCHUC
TCOMCTPUYICCKOI'O U OMHOMUAIBHOI'O pacnpeneneHHﬁ 1 3HAKOMCTBO C UX HCIIPCPBIBHBIMH
aHaJIoOraMH — I10Ka3aTCJIbHBIM H HOPMAJIbHBIM PACIIPCACICHUAMUA.

Templ, CBA3aHHBIE C HENPEPBHIBHBIMU CIIyYalHBIMU BEJIMYMHAMM U PACIPEIACICHUSIMU,

AKLIEHTUPYIOT BHHMaHUE OOYYalOUIMXCS HA ONUCAHUU M W3YYEHMM CIy4YalHbIX SIBICHUH C
MOMOIII0 HENpepbIBHBIX (GYHKUMNA. OCHOBHOE BHHUMAaHHE YAENSAETCA I0KA3aTeIbHOMY U
HOPMAJIBHOMY PACIIPEEICHUAM.
B yueGHOM Kypce mpenycMaTpuBaeTcsi 03HAKOMUTEIbHOE N3YUEHHE CBSA3H MEXK/1Y CITydallHbIMU
BEJIMYMHAMU M ONHUCAHHE ASTOW CBA3M C IOMOIIbIO KO3(DHUIMEHTa KOppeNslud U €ro
BBIOOPOYHOIO aHajora. OTH DJIEMEHTBhl COJEp)KaHUS pa3BUBAlOT TeMy «Jluarpammel
paccerBaHUs», HM3yUYEHHYI0 Ha YpOBHE OCHOBHOro o0miero oOpa3oBaHHs, U BO MHOI'OM
ONHPAIOTCS Ha CBEJICHUS U3 KypCOB alredpbl U T€OMETpUH.

Emé oaun s1eMEHT copeprKaHus, KOTOPBIN INPEIIaracTcss Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEI0BATEIBHOCTD CITyYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIIUX B €IMHUIY BPEMEHHU.
O3HakoMJIEHHE C paclpeieleHueM BepOSATHOCTEH KOJMYeCTBa TAaKMX COOBITUH HOCUT
Pa3BHUBAIOIIMM XapaKTep U ABISAETCS aKTyaJlbHBIM JUIsl OyAyLIMX aOUTYPHUEHTOB, NOCTYHAIOIINX
Ha Y4yeOHblE CIELHAJbHOCTH, CBSI3aHHbIE C OOILIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIIPaBJICHUEM.

Ha usydenne ydeOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoguTcs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HbIM rpad, myTH B rpade: Hukibl U nenu. CteneHs (BaJeHTHOCTh) BepIIUHBL. [ padbl
Ha IUIOCKOCTH. JlepeBps.

CrnyualiHple SKCHEpUMEHTHI (OMBITHI) U CIOy4yailHble COOBITHS. DJeMEHTapHble COOBITHS



(ucxomsr). BeposTHOCTD ciydailHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHIA.
CrnyyaliHbIe OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Onepanuu HaA COOBITHSIMH: TIepeceueHue, OOBEIUHEHHE, IMPOTUBOMNOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyJia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTh. YMHOXEHHUE BEpOATHOCTEH. [lepeBO CiiydyallHOrO SKCIIEpHUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyria baiieca. HezaBucumeblie coObITHS.

bunHapHBI ClTy4aifHbINi OMBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumbie ucnsiranust. Cepust
HE3aBHCHUMBIX UCIBITAHUI J10 nepBoro ycnexa. [lepectanoBku u akropuain. Yucino coueTaHuil.
Tpeyronbuauk I[ackans. @opmysna buaoma HeroToHa (MOBTOpPEHHE).

Cepus He3aBUCUMBIX UcTIbITaHUN beprymm. Ciry4aiiHbli BBIOOP U3 KOHEUYHOW COBOKYITHOCTH.
Crnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTel. Juarpamma pacnpenenenus. Onepanuu
HaJ| CIly4allHBIMH BeIWYMHaMU. buHapHas cilydaiiHas BenuduHa. [Ipumeps! pacnpenenenuil, B
TOM YHCJIE TEOMETPUIECKOE U OMHOMHAIBHOE.

11 KJIACC

CoBMecTHOE pacipeiesieHue IBYX CIy4alHbIX BeanunH. HezaBucumbie ciyyaiiHble BEJTMYUHBI.
MaremaTnueckoe OXHUAaHUE CIydaliHON BenuuuHbl (pacrpenenenus). [Ipumepsl npumeHeHus
MaTEeMAaTHYECKOTO OKHJIaHUs (CTpaxoBaHUe, JIOTepes ). MaTeMaTnueckoe OKuJaHue OMHAPHOM
CIyyallHOM BenuMYMHBL. MareMaTuueckoe OXUJaHUE CYMMbl CIy4YallHbIX  BEJIUYMH.
Matematuyeckoe 0XHuIaHue T€OMETPUYECKOTO U OMHOMUATILHOTO pacipeesieHuH.

Jucnepcusi ¥ cTaHJapTHOE OTKIOHEHHME CIydyailHOW BeNWYUHBI (pacmpeaeneHus). Jucnepcus
OMHApHOU cllydailHON BeMMUYMHBL. MareMaTH4ecKoe OKHJIaHWE MPOW3BENCHUS U AUCIIECPCUS
CyMMBbl HE3aBHCUMBIX CIy4YalHBIX BEIMYMH. Jlucrepcus M CTaHAAPTHOE OTKJIOHECHHE
OMHOMHUAIBHOIO pacmpeneneHus. Jucnepcus M cTaHIApTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneieHus.

HepasenctBo YeobriméBa. Teopema YeOniméBa. Teopema bepnymnu. 3akoH OONBIIMX YHCEN.
Br16opounbliii MeToa uccnenoBanuii. Beibopounsie xapaktepucTiuku. OlieHUBaHUE BEPOATHOCTH
COOBITHUS 10 BHIOOPOUHBIM JaHHBIM. [IpoBepka MpocTeHIINX TUIIOTE3 € MOMOIIBIO H3YYEHHBIX
pacipeneeHui.

HenpepeiBHble ciydailiHble BenuuuHbL. [Ipumepbl. @DyHKIMSA IUIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe pacmpeselieHne W €ro CBOWCTBA. 3ajayd, NPUBOJAIIME K
MOKAa3aTeIbHOMY pacHpelleleHuo. 3ajaud, NPUBOJSAIIME K HOPMAIbHOMY PpacHpeesIeHHUIO.
@OyHKLUS TMJIOTHOCTH BEPOSATHOCTH IIOKA3aTENIBHOTO pachpefeneHus, (YHKIHS IUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOIO pacnpezeseHns. OyHKIMs MJIOTHOCTH U CBOMCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITHNA. 3ajgadd, NPUBOIAIINE K
pactpenenenuro Ilyaccona.

KoBapuanus nByx ciaydaitasix BenuuuH. Koagduunent nuneiinoit koppensiun. CoBMeCTHbIE
HaOMO/IeHUsl JIByX BeNU4MH. BpiOopouHblii koddduumeHt koppenduuu. Paznuuue mexnay
JMHEWMHON CBSI3bI0 W TMPUYMHHO-CJIEACTBEHHOW CBA3bI0. JIMHEWHass perpeccusi, METOJ
HAauMEHBIINX KBaJPaTOB.

IMPEAMETHBIE PE3YJIBTATbBI

K konuy 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUAMU: rpad, MIOocKkui rpad, cBs3HBIN rpad, myTh B rpade,
eMb, UK, I€PEBO, CTENICHb BEPILIUHBI, IEPEBO CIYYAHOT0 SKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: CITyYaiHbII SKCIIEPUMEHT (OIBIT), CiTydaiiHoe coObITHE,
3IIEMEHTapHOE CciydaiiHoe COOBITHE (PIEMEHTApHBIH HCXOJ) CIy4alHOTO OIbITa, HAXOJIUTh
BEPOSITHOCTH COOBITHH B OTBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMU;

HaxoJUTh W (POPMYJIHPOBATH COOBITUS: TIEpeceueHrne, OObEIUHEHHE MaHHBIX COOBITHIA,
COOBITHE, MPOTHUBOMNOJIOKHOE TAHHOMY, MCIOJIb30BATH JUArpaMMbl Oiiepa, KOOPAWHATHYIO



OpSAMYyI0 JUId peIIeHUs 3ajad, IO0Jb30BaTbcs (OPMYJION CIIOXKEHUS BEpOATHOCTEH i
BEPOSTHOCTEW ABYX U TpeX CIy4allHBIX COOBITHH;

OIIEPUPOBATH NIOHATUSIMHU: YCIIOBHASI BEPOATHOCTh, YMHOKEHHUE BEPOSITHOCTEM, HE3aBUCHMBbIE
COOBITHSI, JEPEBO CIYyYaHHOrO SKCIIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITHM C MOMOILBIO
IpaBUiIa YMHOXKEHMs, JepeBa CIy4allHOrO OIbITa, MCIOJb30BaTh (OPMYJIy IOJHOM
BEpOSATHOCTH, (hopMyity baileca npu perieHun 3aaay, onpeensiTh HE3aBUCUMOCTb COOBITHH 110
(opMyIie U IO OpraHU3alMy CIIy4aiHOrO SKCIIEPUMEHTA;

MPUMEHSTH U3yYCHHbIE KOMOMHATOPHBIE (DOPMYJIBI TSI IEPEUNCIICHUS DIIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHI CIy4ailHOrO OIBITA, PELICHUS 3a/1a4 [10 TEOPUH BEPOSITHOCTEN;

CBOOOJHO ONEPHPOBATH MOHATHSAMH: OMHAPHBIN CIy4YailHBI OMBIT (MCHBITAHHE), YCIEX H
HeyJlaya, HEe3aBUCUMBIC HCIIBITAHUS, CEPUs UCTBITAHWN, HaXOAUTh BEPOSTHOCTH COOBITHIl: B
CepUH UCIBITAHUM 10 IIEPBOT0 yCIEXa, B CEpUU UCIIBITAHUN bepHYIUIH, B OIIBITE, CBA3aHHOM CO
Clly4aiiHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh MOHATHIMU: ClIydaiHas BEIMUYMHA, pacIlpe/ielIeHue BEPOSTHOCTEH,
JyarpaMma pacnpezeneHus, OuHapHasl ciyJyaiiHas BeJIMYUHa, FeOMETpUIecKoe, ONHOMHUAIIbHOE
pacnpezeieHue.

K konmy 11 kiaacca o0y4aronuiicss HAyIUTCS:

ONEpUpPOBATh MOHATHSMH: COBMECTHOE paclpeielieHue JBYX CIy4dalHBbIX BEJIUYMH,
UCTIOJIB30BaTh TAOJHMIly COBMECTHOTO paCIpENeiICHUsT JIBYX CIly4alHbIX BEJIMYMH JJIs
BBIJICJICHUS] paclpe/esieHUs] KaXJ0M BEJIIMYMHBI, ONPECIICHUsS HE3aBUCUMOCTU CIIy4alHbIX
BEJIMYUH;

CcBOOOJHO OINEpPUPOBATH MOHITHEM MAaTEMaTHYECKOTO OKUIAHUS CIy4aHON BEIMYUHBI
(pacnpenenenus), MPUMEHITh CBOMCTBA MaTeMAaTUYECKOTO  OXUAAHUS TIPU PEUICHUH 3ajad,
BBIUMCIISATH MATEMAaTUYECKOE OKUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leleHHI;

CcBOOOJHO OMEpPUPOBATH MOHATHSAMH: AMUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE CIydyailHOU
BEJIMYMHBI, MPUMEHSATh CBOMCTBA TUCIEPCUU CIy4YallHOW BENMYUHBI (pacmlpeieNieHusi) MpH
pELIeHUH 3a/a4, BBIUUCIATH JUCIEPCUI0 U CTAHJAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO M
OMHOMHUAIBHOIO paclpeeeHul;

BBIUUCIISATH BEBIOOPOYHBIE XapaKTEPUCTUKH 10 TaHHOU BEIOOPKE U OLIEHUBATh XapaKTEPUCTUKU
TeHEepaJbHOW COBOKYNMHOCTH JaHHBIX 110 BBIOOPOYHBIM XapakTepucTukam. OIEeHHBaTh
BEPOSITHOCTH COOBITMH M TPOBEPATh NPOCTEHIINE CTATUCTHYECKUE TUIOTE3bl, IOJIB3YSCh
W3Y4YEHHBIMH PaCIpEIEICHUSIMM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne HazBanue paznena (temsl) | KonmuuecTtBo KoMIOHEHT BOCIMTATEIHbHON TPOTpaMMBbI
n/n 4acoB
1.| DnemenTs! Teopuu rpagoB CdopMHupOBaHHOCTH MUPOBO33PECHUS,
2 COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO
2. DneMeHThl KOMOMHATOPUKH pa3BUTHS HAYKHU U OOILIECTBEHHOMN
(moBTOpEHUE) 8 MPAaKTUKU, TIOHUMaHUE MaTeMaTH4YeCKOM
3.| CiryuyaiiHble OMBITHI, HayKH Kak cepbl 4eJIOBEUECKOM
cllydaiiHble COOBITHS U 5 NEeSITEIbHOCTH, STANOB €€ pa3BUTHUSA U
BEPOSITHOCTH COOBITUI 3HAYMMOCTH JUIs1 Pa3BUTHS LIUBUJIN3ALINH,
4.| Onepanyn OBJIQJICHUE SI3BIKOM MaTEMaTUKU U
HaJ MHOXKECTBAMH U MaTeMaTUYECKOUN KyJIbTYpOil KaK CpEICTBOM
COOBITHSIMH. MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISITh
CioxeHUE U YMHO>KCHHE IPOCKTHYIO 1 UCCIICAO0BATCIbCKYIO
BEPOSATHOCTEM. 5 eI TeIbHOCTh UHIWBUIYAIbHO U B TPYIIIIE.
YcnoBHas BEPOATHOCTb. TI'oToBHOCTB K Tpyay, 0CO3HaAaHHUEC NCHHOCTHU
HezaBucuMble cOOBITUS TPYAOJIIO0USI, HHTEPEC K Pa3InNuHbIM
(IOBTOpEHME) chepam npodheccHoOHATBHON NeITEIHFHOCTH,
5.| Cepuu mociea0BaTeIbHbIX CBSI3aHHBIM C MAaTEMATUKOU U €€
UcnbeITauum. VIcnibITaHUS HpI/IJIO)KeHI/ISIMI/I, yMeHI/Ie COBCpHIaTL
BepHy. 5 OCO3HaHHBIN BBIOOp Oyaytieit mpodeccuu u
CrnyuaiiHblii BEIOOD peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
13 KOHEYHOM COBOKYIIHOCTH IJIaHBI, TOTOBHOCTH U CIIOCOOHOCTH
6.| CiryuaiiHble BeTHYHHBI 1 19 K MaTeMaTUYeCKOMY OOpa30OBaHHIO U
pacnpeeseHus camM000pa30BaHUIO Ha MPOTSXKEHUHU BCEH
OBIIEE KOJIMYECTBO JKU3HU, TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO
B PEILICHUH MPAKTUUECKUX 3a]1a4
TACOB 110 34 MaTeMaTU4YeCKON HaIllpaBIE€HHOCTH.

I[TPOTPAMME




TEMATHYECKOE INTAHUPOBAHMUE

11 KVIIACC

Ne Ha3zBanue pa3zznena (Temsl) KonmuectBo KoMnoHeHT BOCIIMTATEIBbHON IIPOIPaMMBI
n/n 4acoB
1 CdopMUpoBaHHOCTH MUPOBO33PEHUS,
3aKoH 0OJIBLINX YHCET &) COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOU
2. | DneMeHTBl MaTeMaTHUYeCKOi 6 MPAaKTUKH, IOHUMAaHUE MaTEMAaTUYECKON
CTaTUCTUKH HAYKH KaK
chepsl yemoBeYeCKOM AeATEIBHOCTH,
HenpepriBHbIE ciiy4daiinbie DTAIOB €€ Pa3BUTHUA U 3HAYMMOCTH IS
3. | BeTU4MHBI (pacnpeseneHus), 4 pa3BUTHUS LIUBWIM3AIUHU, OBJIaJICHUE
MI0Ka3aTeJIbHOE U HOPMAJIbHOE SI3BIKOM MAaTE€MAaTUKHA U MaTEMAaTUYECKOMU
pacupeneneHus KyJIbTYpOH KaK CpeJCTBOM MO3HAHUSI MUpa,
FOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO U
4. Pacnipenenenue [lyaccona 2 HCCIIEA0OBATEIbCKYIO NECATCIBHOCTD
VHAUBUYAJIbHO U B TPYIIIIE.
5 CBi3b MEXIY CﬂyqaﬁHbIMH T'oToBHOCTB K Tpyay, 0OCO3HaAaHHUEC NCHHOCTHU
" | BeTM4YMHAMU 6 TPYAOJIIO0USI, HHTEPEC K Pa3InNuHbIM
chepam npodeccruoHATHEHON
JIeSITeIIbHOCTH, CBSI3aHHBIM C MaTE€MaTUKOMN
6. | O600OmEenHe 1 U €€ NPUIOKEHUSIMHU, YMEHHUE COBEPILIATH
CHCTEMATU3ALUS 3HAHMI 11 OCO3HaHHBIN BEIOOp Oyaymieit npodeccuu
Y pEaTM30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE TIJIaHbI, TOTOBHOCTb U
CITOCOOHOCTH
OBIIEE KOJIMYECTBO 34 K MaTeMaTU4eCKoOMy 00pa30BaHUIO U
YACOB I10 ITPOTPAMME camM000pa30BaHUIO Ha TIPOTSKEHUU BCEH

JKU3HU, TOTOBHOCTb K AKTUBHOMY YYaCTHIO
B PCIICHUU IMMPAKTHUYCCKUX 3aaa4
MaTeMaTH4YECKOMN HAITpaBJICHHOCTH.




[Tpunoxenue 1.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 OBYYAIOLEI'OCSA

1.

Koznos B. B., Hukutun A. A., benonocos B. C. u ap. Matemaruka: anreOpa u Hagana
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpust: yaeOHuK i 10 kimacca 00meodpa3oBaTeIbHBIX
opranusanuil. bazossiii 1 yriyonénnelii yposuu noj pex. B.B. Kosnosa u A.A. Hukutuha.
3-e uzn. — M.: OO0 «Pycckoe ciioBo — yuebuuk», 2017. — 464 c. — (MaHoBanmoHHast
IIKOJIA).

Kosznos B. B., Hukutun A. A., beinonocos B. C. u n1p. MaTtemaTuka: anrebpa u Hadaia
MaTeMaTHUYeCKOro aHalln3a, reoMeTpus: yueOHuk uig 11 kiacca 061meo0pa3oBaTeIbHBIX
opranuzanuii. ba3oBelii u yriay0n€uusiii yposau nox pea. B. B. Koznosa u A. A. HukutuHa.
2-e m31. — M.: OO0 «Pycckoe cnoBo — yueOHuk», 2017. — 400 c. — (MaHOBanMOHHAs
IKOJIA).

[Torockyes E.B., 3aBuu JI.I. MaremaTuka: anredpa 1 Hayana MaTeMaTHUYECKOIO aHAJIN3a,
reomerpus. ['eomerpus. 10 k. Yriay6nenusiii ypoBensb: yueOnuk / E. B Ilorockyes, JI.W.
3BaBuu.- 6-¢ u3z., crepeotun. — M.: [lpoda, 2018. — 223 c.: ui.

[Torockyes E.B., 3BaBuu JI.1. Marematuka: anredpa 1 Hayana MaTeMaTHYECKOrO aHAIIK3a,
reomerpus. ['eomerpus. 10 k. YriayOnennsiit ypoBens: 3anaunuk / E. B Ilotockyes, JI.W.
3BaBu4.- 6-¢ u3x., crepeorun. — M.: [lpoda, 2018. — 255 c.: w.

[Torockyes E.B., 3BaBuu JI.J. Martemaruka: airedpa 1 Hayajla MaTeMaTUYECKOT0 aHaIn3a,
reomerpust. ['eomerpust. 11 k1. YrnyOneHnsii ypoBens: yueonuk / E. B .ITorockyes, JI.H.
3BaBu4.- 6-¢ u3m., crepeotun. — M.: [lpoda, 2018. — 384 c.: w.

[Torockyes E.B., 3BaBuu JI.J. Martemartuka: anreOpa 1 Hayajla MaTeMaTUYECKOI0 aHalIn3a,
reoMerpus. ['eomerpust. 11 k. YrinyOnennsiit ypoBens: 3agaunuk / E. B Ilorockyes, JI.W.
3BaBu4.- 6-¢ u3m., crepeotun. — M.: [lpoda, 2018. — 223 c.: wr.

[TpatyceBuu M. SI. MaremaTuka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIM3a, TeOMETPHSL.
Anrebpa u Hauana MmareMaTHueckoro aHanuza. 10 kmacc : yueO. 1y 001eoopaszoBar.
opranu3zaiuii : yriy61a. yposenb / M. . Ilpatycesuy, K. M. Cton6os, A. H. 'onoBun — 5-¢
u3f., nepepab. — M.: Ilpocsemenne, 2019 — 432 c. : .

[TparyceBuu M. 1. Maremaruka: anredpa u Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hayalla MaTeMaTuueckoro aHanuza. 11 kmacc : yueb. mis o0uieodpasonar.
opranusaiuii : yrimy0ia. yposens / M. 4. [lparycesuy, K. M. Cton6os, A. H. 'onoBun — 5-e
u3., mepepad. — M.: IIpocemenune, 2019 — 463 c. : ni.

Huxkutun A. A., Muxees O. B., Jlssmynos 1.b. BapuanTe! BeimyckHbIx 3k3ameHoB CYHI]
HI'Y no maremaruke 1991 — 2022 rr.: yue6. mocobue. 3-e u3f. uctp. u aon. — HoBocubupck,
UIIIT HI'Y, 2022. - 152 c.

METOINYECKHE MATEPHAJIBI IJIS1 TIPEITIOJABATEJIA

1.
2.

banax C. luddepenunansuoe u uHTErpasibnoe ucuucienue. M.:Hayxka, 1966.

Benonocos B. C. BemecrBennsie uncia. Meroauueckue ykazanusi. HoBocubupcek: HI'Y,
1990.

benmonocos B. C., ®okun M. B. 3amaun BCTynuTeNbHBIX YK3aMeHOB 110 Matematrke B HI'Y.
Hosocubupck, Cubupckoe yHuBepcuterckoe u3a-so, 2007.
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11.

12.

13.
14.

15.

16.

17.

Boponun B. B., Boponnna T. A. 3amaun no MaremaTuke JUisl IPaKTUYECKUX 3aHATUMN B
¢usuko-maTemaruueckoii mkone. — HoBocubupck: PULL HI'Y, 2016 — 424 c.

Bonrsuckuit B. I'., Cunopos 0. B., [llaGynun M. U. Jlekuuu U 3a1a41 10 3JIEMEHTApHON
matemaruke. M.:Anbda, 1994, M.:Hayka 1974.

Kucenes A. I1., Peiokun H. A. I'eomerpus. [Imanumerpust. 7-9 kn. M., Ipoda, 1995.
Kucene A. I1. 'eomerpus. Crepeomerpus. 10-11 k. M., JIpoda, 1995.
Kypom A.I'. Kypc Bbicmieit anreOpbl. M: I'oc. u3a-Bo ¢u3s.-Mar. mureparypsl. 1963.

JlanynoB . b. BapuanTel BeilycKHBIX 3k3amMeHOB 110 Matematuke CYHI[ HI'Y 3a 2019 rogx;
meTo. mocobue. — HoBocubupcek, UL HI'Y, 2019. — 52 c.

. JIsmynos U. b. BapuaHnTs! BelycKHbIX 5k3amMeHOB 1o Matematuke CYHI[ HI'Y 3a 2020 rox:

Meto. nocodue. — HoBocubupck, UIIL HI'Y, 2020. — 76 c.

JlsnynoB U. b. Co0pHHK 3K3aMEHAIIMOHHBIX 3a/1a4 110 MAaTeMAaTUKE ISl OAHOTOJJUYHOTO
notoka CYHI[ HI'Y: yue6. mocobue. — HoBocubupck, UL HI'Y, 2017. — 32 c.

JIsanynoB U. b. DxoHoMuueckue 3afauun s noaroroBku k EI'D no matemaruke: Metos.
yKazaHus. 2-¢ u3., uctp. — HoBocubupck, UIIL HI'Y, 2019. — 28 c.

Cagenbes JI. 5. KomObunaropuka. 3agauu u reopus. Hoocubupck, CYHI HI'Y, 2006.

Cozonenko P. C. 3agaun u Teopemsl 1o mnanumerpuu. Hosocubupcek, U3n-so Mu-ta
matematuku CO PAH, 1998.

Xyxpo E. 1. HenpepoiBHble GyHKIIMU AEHCTBUTEIHHOTO IEPEMEHHOTO. MeToinyeckoe
yKazaHus K Kypcy MatemaTtuku. HoBocubupck: HI'Y, 1990.

[Hapsirun N.®. dakynpTatuBHbIN Kype o MatemaTuke. 10 k1. M., [Ipocsewmenue, 1991. —
372 c.

[Hapsirun U. ®©. @akynsratuBHbIN Kypc o Mmatemaruke. 11 k. M., [Ipoceemenue, 1991 —
384 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.fipi.ru/ - ®enepaabHbIil HHCTUTYT MEAArOTMYSCKUX U3MEPEHHIA;

http://www.proshkolu.ru/ - BecratHslii mkonbHBIN mopTat. Bee mikonsr Poccn.

http://www.terver.ru/ - IllkoneHast MaTemaTrka. CipaBOYHUK;

1
2
3. http://sdamgia.ru/ - o6pa3oBaTenbHbII TOPTA IS TOJTOTOBKH K IK3aMEHAaM.
4
5

http://egeigia.ru/ - EI'D u OI'D. HuHbopmanmoHHBII 00pa3oBaTeNbHBI  MOPTAL.
[ToaroroBka K AK3aMEeHaM.

6. http://www.school-collection.edu.ru — enuHas KOJIEKIHs TUPPOBBIX 00pa30BaATEIbLHBIX
pecypcoB.

7. http://www.ege.edu.ru/ Enunsrii ['ocynapcTBeHHBIH SK3aMeH

8. http://www.edu.ru/ - Poccuiickuii 06pa3oBaTeIbHbINH TOPTAT

9. http://window.edu.ru/ - Ennnoe 0kHO 10CTyma K 00pa3oBaTe/IbHBIM pecypcam



http://www.school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://window.edu.ru/

