Annotanus PII mo yuedOHomy npeamery «MaTemaThkay.

1. PaGouas nporpamma no yueOHOMy nipeamety «MatemaTtukay (mpeameTHas obmacte «MaTemaTuka
u uHpopMaTHKa») (dajmee COOTBETCTBEHHO — MporpaMmMa IO MaTeMaThKe, MaTeMaTHKa) BKIOYaeT
MOSICHUTENIbHYIO 3alMCKy, COJAEpXaHHWE OOY4EHHUs, IUIAHUPYEMbIE PE3YyJbTaTbl OCBOECHUS MPOrpaMMBbI IO
MaTeMaTHKeE.

2. llosicHuTenbHAA 3alUCKa OTpakaeT oOlMe Ledd W 33aJaud  U3y4eHHs MaTeMaTUKH,
XapaKTEPUCTUKY IICUXOJIOTMUYECKUX IPEANOCHUIOK K €€ M3Y4eHHMIO OOYyYarollMMHUCSA, MECTO B CTPYKType
yueOHOro0 IUIaHa, a TAaKXkKe MOAXO0/bl K 0TOOPY COAEp KaHUs, K ONPEIEIEHUI0 IUIAaHUPYEMbIX PEe3YyIbTaTOB U K
CTPYKTYp€ TEMATUUYECKOT0 INIAHUPOBAHUS.

3. Conepxanne OOydyeHMsI PACKPBIBAET COJAEP)KATENIbHbIE JIMHUM, KOTOpPbIE NpPEJIaratoTcs Uis
00513aTeNIbHOTO U3YYEHHSI B KAXKIOM KJIaCCe Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHMmsL.

4. IlnanupyeMble pe3ysbTaTbl OCBOEHHS IPOTrPaMMBbl [0 MaTeMaTHKE BKJIIOYAIOT JIMYHOCTHBIE,
METarnpeIMETHbIE Pe3yJIbTaThl 3a BeCh MEpPHOJ OOy4YeHHMsS Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUs, a
TaKXe MPeIMETHbIE JOCTHXKEHUS 00yJaroLIerocs 3a Kax/plid rog 00yueHusl.

5. IlosicHUTENBbHAA 3aIIUCKA.

5.1. IlporpaMmma mo MaremaTwke I OOydYaroIIMXCs Ha YPOBHE CpeaHEro oOmero oOpa3oBaHHS
pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, W TpaauLuil poccuiickoro oOpas3oBaHus. Peamuzanust mporpammsl 10
MaTeMaTHKe OO0ECIeUMBaeT OBJAJCHUE KIIOYEBHIMU KOMIIETEHIUSMH, COCTaBIISIOIIMMU OCHOBY JJIs
CaMOpPa3BUTUS M HENPEPHIBHOIO 00pa30oBaHMs, IEOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO H
MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH O0YJAIOLITIXCSI.

5.2.B mporpamme 1o MareMaTHKe YYTEHbl HAEH U TOJOXKEHUS KOHLENIUH pa3BUTHS
MareMaTtuuyeckoro oopazoBanus B Poccuiickoit @enepanuu. Maremarnueckoe 00pa3oBaHe T0HKHO PEIIATh
3ajjauy oOecredyeHus: He0OXOIMMOIo CTpaHe yuciia o0yJyaroIuxcs, MaTeMaTH4ecKasi OJAroTOBKa KOTOPBIX
Obuta OBl JOCTaTOYHA Ui MPOJODKEHHS OOpa3oBaHMs 10 pPA3JIMYHBIM HAINPABICHHUSM, BKIIIOYAs
IPEeoJlaBaHle MaTeMaTHKH, MaTeMaTHYecKue HCCiefoBaHus, pabory B cdepe HMHOOPMALMOHHBIX
TEXHOJIOTUI W JpYruX, a Takke oOecrneueHus JUisl KaKIoro oO0y4yaromlerocsi BO3MOXXHOCTH JOCTHUKEHUS
MaTeMaTHYeCKOM MOATOTOBKM B COOTBETCTBMM C HEOOXOIUMBIM eMy ypoBHeM. Ha pemienue 3Tux 3anau
HaleJIeHa IporpaMMa o MaTeMaTHKe yrilyOJEHHOTO YPOBHS.

5.3. Heo6xoauMopcTh MaTeMaTU4ecKol MOATrOTOBKU 0OycCiOBI€Ha OOYyCIOBICHO POCTOM YHCIIA
CHEIMAIbHOCTEN, CBSI3aHHBIX C HENOCPEACTBEHHBIM INPUMEHEHHEM MaTeMaTHKu (B cdepe SKOHOMHUKH,
Ou3Hece, TEXHOJIOIMYECKHX 001acTsaX, F'yMaHUTapHbIX cpepax). KonmndyectBo obyuaronecs, A7 KOTOPBIX
MaTeMaTHKa CTaHOBUTCS (YyHIAMEHTOM OO0pa30BaHMs, IUIAHUPYIOIIMX 3aHUMAThbCsl TBOPYECKOW U
UCCIIeIoBaTeNbCKOW paboTol B 00JacTH MaTreMaTHKH, MH()OPMATHKH, (GU3MKHU, SKOHOMUKH U B JIPYTUX
o0nacTax, yBEIUYMBAETCS, B TOM YHCIE C Y4YETOM OOydYaloIMXCsi, KOMY MaTeMaTHKa HYXXHa s
MCMOJIb30BaHUs B Mpo(deccHsix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

5.4. [IpuknanHas 3HAYMMOCTb MaTeMAaTUKH OOYyCJIOBJIE€HAa TEM, 4YTO €€ MPEAMETOM SBISAIOTCA
(byHIaMeHTallbHbIE CTPYKTYPhI HAIIEro MHpa: MPOCTPAHCTBEHHbIE (DOPMBI U KOJUYECTBEHHbIE OTHOILIEHMUS,
(YHKIIMOHAJIbHBIE 3aBUCHUMOCTH M KaTerOpUM HEONpeAeNEHHOCTH, OT MPOCTEHIINX, YCBAaMBaEMbIX B
HEMOCPEJCTBEHHOM OIIBITE, J0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOIMMBIX JUISI DPAa3BUTHUS HAy4yHBIX U
TEXHOJIOTUYECKUX HieH. be3 KOHKpeTHBIX MaTeMaTH4eCKUX 3HAaHWW 3aTPyJHEHO MOHUMaHHE MPUHIUIIOB
YCTPOICTBa M MCIIOJB30BaHMUS COBPEMEHHOM TEXHUKH, BOCHIPHUATHE U HHTEpIpeTalys pa3HooOpa3HOi
COLIMAJIbHOW,  HIKOHOMUYECKOW, MOJUTHYEeCKOH  uHpopManuu, Manodp¢eKTHUBHA  IOBCEIHEBHAS
IpaKkTUYecKas JesTeabHOCTh. Bo MHOrumx cepax mpodeccHoHalIbHONW JEATENbHOCTH TPEOYIOTCS YMEHHS
BBIMIOJIHATh PAcy€Thl, COCTaBISATh AJITOPUTMBI, MPUMEHSATH (OPMYNBI, MPOBOJUTH TE€OMETPHUUYECKHE
M3MEPEHUsI U TOCTPOEHUS, YUTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATh U MPEACTABIATH MHPOPMALUIO B
BUJIE TaOIHII, TUarpaMm U rpadukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep ClydaiHbIX COOBITHI.

5.5. O1HOBpEeMEHHO C pacupeHueM cep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
0ojee BaXHbIM CTAaHOBHUTCS MaTEMAaTHMUECKUH CTWJIb MBIIUICHHS, MPOSBISIONIMICS B ONpPEIeIEHHbBIX
YMCTBEHHBIX HaBbIKax. B mpolecce nM3ydeHHMs MaTEeMAaTUKH B apceHayl NPUEMOB U METOAOB MBILIUICHUS
YeJloBEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HHAYKLUS U JIeAYKLHs, 000OlIeHHEe U KOHKpeTHU3allus,
aHaJM3 M CHUHTe3, Kiaccu(pUKalUs M CcUCTeMaru3anus, abcTparupoBaHue W aHanorus. OObBEKTHI
MaTeMaTHYeCKUX YMO3AKIIOUEeHUH, MpaBUjia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHX
MIOCTPOCHMI, CITIOCOOCTBYIOT BBIPAOOTKE YMEHUS (OPMYJIHPOBaTh, 00OCHOBBIBATh U JOKA3bIBaTh CYXKIEHHUS,
TeM caMblM (OPMUPYIOT JIOTUYECKUH CTHIJIb MbIIIEHUS. Beaymias poib NpUHAUIEKUT MaTeMaTUKE B



(OpMHpPOBAaHUN ANTOPUTMHUYECKONH KOMIIOHEHTHI MBIIUICHHS M BOCHUTAHWU YMEHHH JEHCTBOBaTh IO
3aJJaHHBIM aJIrOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBaTh HOBbIE. B mpoliecce perieHus
3ajad — OCHOBBI Ul OpPraHM3aLUU Y4eOHOW MAEATENbHOCTH Ha YPOKaX MaTeMaTUKU — pPa3BHBAIOTCA
TBOpUYECKas U MPUKIIATHAS CTOPOHBI MBIIILJICHUS.

5.6. OOyuenne maremMaTuke Ja€T BOZMOKHOCTh PAa3BUBATh Y O0YYAIOIIUXCS TOUYHYIO, PALIMOHATBHYIO
U UHQOPMATHBHYIO peuyb, YMEHHE OTOMpaTh Haumbojee MOIXOISIINE S3BIKOBBIE, CHUMBOJIMYECKUE,
rpaduUecKue cpecTBa s BRIPAKECHUS CYXKICHUIN U HATJISITHOTO UX MPECTABICHHUS.

5.7. HeoOX0oMMBbIM KOMIIOHEHTOM OOIICH KYJIbTYPhI B COBPEMEHHOM TOJIKOBAaHUU SIBJISICTCS OOIIee
3HAKOMCTBO C METO/IAMU O3HAHUS IEUCTBUTEIBHOCTH, IIPEACTABIECHUE O NIPEAMETE U METOJI€ MaTEMaTHKH,
€ro OTIUYMSIX OT METOJOB €CTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTAX NpPHUMEHEHUs
MaTeMaTHKHU JUIsl PEIICHHUs] HAyYHBIX W NMPHUKIATHBIX 33a7ad. MaTemaTtuueckoe oOpa3oBaHHWE BHOCHT CBOM
BKJIaJ] B pOpMUpPOBaHUE OOIICH KYIbTYPhl YETIOBEKA.

5.8. I3yueHne MaTeMaTHUKU CIOCOOCTBYET SCTETUYECKOMY BOCIIMTAHHIO YEJIOBEKAa, MMOHHUMAHHUIO
KpacoTbl M M3SIIECTBA MATEMaTUYECKUX PACCYKICHHUI, BOCIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHUIO
U CUMMETPHUHU.

5.9. IIpuopurteTHBIMH HENIAMH 00yueHns MatemaTrke B 10—11 kaccax mpoaosnKarT 0CTaBaThC:

dopMHpOBaHHE NEHTPAIBHBIX MaTEMaTHUYECKUX TOHATHHA (YHCIO0, BEIMYMHA, TeOMETpUYEcKast
durypa, mepeMeHHas, BEpPOSITHOCTh, (YHKUMS, TPOU3BOAHAS, HHTErpaia), 00ecCneYHBAIOIINX
[IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00Pa30BaHUsI 00yUaroIIUXCs;

noJiBeJiecHue 00ydaroluXxcsi Ha JOCTYIHOM JUISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MAaTeMAaTHUKH
U OKPYXXArOIIero MUpa, MOHUMAHHIO MaTEMAaTHKH KaK 4aCTH OOIIEH KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0O0ydYaromuxcsi, IO3HaBaTeIbHOM
aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUHN, KpUTUYHOCTU MBILUICHUS, MHTEpEca K U3yUYEHUIO MaTEMaTUKU;

dbopMupoBaHre (QYHKIMOHAIBHONW MaTeMaTH4eCKOW TIpPaMOTHOCTH: YMEHHS  paclO3HaBaTh
MaTeMaTHYECKHUE AaCHEeKThl B PEAbHBIX JKU3HCHHBIX CHUTYallUsIX W TPH HU3YYCHHH JAPYTHX Y4eOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (POopMyIHpOBaTh UX Ha S3bIKE MAaTEMATUKH U
CO3/1aBaTh MaTeMaTHUYECKUE MOJIENH, NPUMEHATh OCBOEHHBIM MaTeMaTWYeCKUN ammapaT JUisl pellieHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OIICHUBATD MMOJYYCHHBIE PE3YJIbTATHL.

5.10. OcHOBHBIMH JNHHUSAMHU cojaepkaHusi marematuku B 10-11 kmaccax sBustorcs: «Yucna u
BBIUHCIICHUSY, «Anredpa» («Anredpandyeckue BbIpaKEHUS», «YpaBHEHHs U HeEpaBeHCTBa»), «Hauana
MaTreMaThdecKkoro aHamuza», «l'eomerpus» («l'eomerpuueckue QuUrypel U HX CBOMCTBa», «l3mepenue
TE€OMETPHUECKUX BEITUUMH»), «BeposSTHOCTh M CTaTUCTHKA». J[aHHBIC JIMHUM pa3BUBAIOTCS MapauleibHO,
Ka)KJasi B COOTBETCTBHM C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBHCHMO OJHA OT JAPYroil, a B TECHOM
KOHTaKTe M B3aumojeictBuu. Kpome 3Toro, ux oObeAMHSAET JOrMyeckas COCTaBISAOLIAs, TPaJULMOHHO
MpHUCYIIasi MaTeMaTUKEe M MPOHHU3bIBAIOIIAsl BCE MaTeMAaTUYECKHE KYpChl W COJEp)KATEIbHbIE JIUHUM.
CoopmymupoBanHoe Bo PI'OC COO T1peOoBaHHE «yMEHHE OINEPUPOBATH MOHATUSAMU: OIpeJesieHHe,
aKcuoma, Teopema, CIEJICTBUE, CBOWCTBO, MpPHU3HAK, J10Ka3aTeIbCTBO, PAaBHOCWIbHBIE (POPMYIUPOBKH,
yMeHue (QOopMynHupoBaTh OOpaTHOE U MPOTHUBOMOJOXKHOE YTBEpXKJIEHUE, TPHUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJNb30BaTh METOJ MaTeMaTHYeCKOM HMHAYKLUWH, TPOBOJUTH JOKa3aTeJbHbIE
paccyXIeHHs IpU pelleHUH 3ajiady, OLIEHWBATh JIOTMUECKYIO MPaBUIBHOCTb PACCYXIAEHUI» OTHOCUTCS KO
BCEM yueOHBIM KypcaMm, a (OpMHUpOBaHME JIOTUYECKMX YMEHMM pachpeesisercs Mo BCeM rojaM oOydeHus
Ha YpOBHE cpeHero oouiero oopa3oBaHusl.

5.11. B cootBerctBumM ¢ ®I'OC COO maTemaTuka SIBISIETCS 00s13aTEIBHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpazoBanus. Hacrosmieil mporpamMmoil mo mMaTeMaTHKe IMpelycMaTpuBaeTcs U3ydyeHHe y4eOHOro
npenMera «Marematuka» B paMkKax TpEX Yy4ueOHBIX KypcoB: «Aniredpa M Hadajga MaTeMaTHYeCKOIo
aHammza», «l'eomerpusi», «BeposTHOocTh U craTHUCTUKa». DOpPMHpPOBaHHE JIOTUYECKUX YMEHHH
OCYILIECTBIISIETCSl Ha MNPOTSHKEHUHM BCEeX JeT OOydYeHHMsT Ha YpOBHE CpelHero oomiero oOpa3oBaHWs,
a JIEMEHTHI JIOTUKU BKJIFOYAIOTCS B CO/IEp)KaHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYypPCOB.

5.12. O0miee 9ucno 4acoB, peKOMEHIOBaHHBIX JUIS N3yueHHs: MaTreMatuku — 544 qaca: B 10 kiacce —
272 yaca (8 yacoB B Hezeno), B 11 kiacce — 272 yaca (8 4acoB B HeZemI0).

6. [lmanupyemMbie pe3yabTaTbl OCBOCHHS MPOTPaMMBI 110 MaTeMaTHKE Ha YPOBHE CPETHEro OO0IIero
o0Opa3oBaHMUsl.

1. B pe3ynbpTaTe U3yuyeHus MaTeMaTHUKU Ha YPOBHE CPEHEro 001iero oopazoBaHus y 00y4yaronierocs
OyayT chopMUpPOBaHBI CIEAYIOIINE JIUYHOCTHBIE PE3YIbTATHI:

1) rpasKAaHCKOTO BOCITUTAHHMS:



c(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3UIKUN 00YJaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIeHA
POCCHIICKOTO OOIIECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKHX OCHOBaX (YHKIIMOHHPOBAHUS Pa3THYHBIX
CTPYKTYp, SIBICHHH, TpoLEAyp TIpaxIaHCKOro oOmecTBa (BBIOOPBI, ONPOCHI U JIPYroe), yMEHHe
B3aMMOJICHCTBOBATh C CONMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU Y Ha3HAYCHUEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh POCCHICKOW TPAXKIAHCKOW HWICHTUYHOCTH, YBAXKEHHS K MPOILIOMY H
HACTOSIIEMY POCCHUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOLICHHUE K JOCTHKEHUSIM POCCUHCKUX MAaTEeMaTHKOB
Y POCCUHCKOM MaTeMaTU4YECKOH IIKOJIbI, UCTIOIb30BaHUE ITUX JOCTIIKEHUH B IPYTUX HAayKax, TEXHOJIOTHSX,
cdepax IKOHOMHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHHME JIyXOBHBIX LIEHHOCTEH pPOCCHHCKOro Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ITUYECKOTO MOBEICHHS, CBS3aHHOTO C TPAKTUYCCKUM IPHUMEHEHHEM IOCTH)KCHUN HayKd H
JESTEeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B TOCTPOCHHUE YCTOWYMBOIO OYIyILEro;

4) 3CTETUYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAas O3CTETHKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
O0O0BEKTOB, 3aJ1a4, PEIICHUH, PACCYXICHHI, BOCIPUHUMYUBOCTh K MAaTEMAaTHYECKUM AaCIIEKTaM Pa3IMYHbBIX
BUJIOB UCKYCCTBA,

5) ¢pu3nuecKoro BOCIUTAaHUS:

c(OPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTeMaTHYECKHWE 3HAHWA B HMHTEpPEcax 3/I0pOBOTO H
0e3omacHOro o0Opasza »KHM3HH, OTBETCTBCHHOEC OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE THTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA W OTABIXA, peryisipHas (usmyeckas aKTHBHOCTB), (u3mueckoe
COBEPIICHCTBOBAHKE MIPH 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOM JICATEIIEHOCTHIO;

6) TpyJI0BOTO BOCIIMTAHUS:

TFOTOBHOCTh K TPYIy, OCO3HAaHUE IICHHOCTH TPYIOJIIOOMs, HHTEpEC K Pa3JIMYHbIM cdepam
npoeCCUOHATLHON JEeSITEIbHOCTH, CBI3aHHBIM C MAaTEMAaTHKOW M €€ MPHIIOKEHHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAHHBIN BbIOOp Oymaymiei mpodeccuu U peaaTru30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TUIAHBI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHMIO M CaMOOOpa30BAHWIO Ha MPOTSHKEHUM BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYACTHIO B PCIICHHH MPAKTUYCCKHUX 3a/1a4 MATEMAaTHYECKON HAIIPABICHHOCTH;

7) 9KOJIOIMYECKOTO BOCITUTAHUS:

Cc(OPMHUPOBAHHOCTh IKOJOTHYECKOW KYJIbTYPbHI, MOHMMAHUE BIHUSHHUS COLUAIBHO-IKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHWE TIPUPOJHOM W COIHMAIBHOW CpeIbl, OCO3HAHWE TJI00aTBHOTO XapakTepa
HKOJIOTUYECKUX MpoOseM, OpHEeHTAlMsl Ha NMPUMEHEHHEe MaTeMaTH4YeCKUX 3HAaHUM JUis pelieHus 3aaad B
00JIaCTH OKpY)KAIOILIeH Cpelpl, MJIAHUPOBAHUE IOCTYIIKOB M ONEHKH WX BO3MOXKHBIX ITOCIEACTBUH LIS
OKpy>KaroIiel cpeabl;

8) LIEeHHOCTH HAyYHOTO MO3HAHHMS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHO! NMPaKTHKH, TOHUMAHUE MAaTEMaTHYECKOW HAyKH KakK CQepbl 4eIOBEYECKOH NesSTeTbHOCTH,
9TanoB €€ pa3BUTUS W 3HAUYUMOCTH [UIl Pa3BUTUS LMBUIM3ALMM, OBJIAJCHHUE SI3BIKOM MaTEeMAaTUKU U
MaTeMaTHYECKON KyJIbTYypOH KakK CPEICTBOM ITO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCIIEI0BATENbCKYIO JEATEIbHOCTh MHMBHUIYa IbHO U B TPYIIIIE.

6.2. B pe3ynprare wu3y4yeHHs MaTeMaTHKA Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUS Y
oOyuaromerocst Oynyr  chopMupoBaHbl  IIO3HaBaTelIbHBIE  yHUBEpCaJbHblE  YydyeOHBbIE  JIEHCTBUS,
KOMMYHHUKATHBHBIE yHUBEpCalIbHbIC y4deOHBIC IIEHCTBHS, pETYISATUBHBIE YHHBEpPCAIbHBIE YUeOHBIE
JeWCTBUS, COBMECTHAS JIEATENLHOCTb.

6.2.1. YV oOyuaromerocss OyayT cHOPMHUPOBAHBI CIEAYIONIHE 0a30BbIC JIOTHYECKHE IEHCTBUS Kak
YacTh MO3HABATENbHBIX YHUBEPCAJIbHBIX YUCOHBIX JEHCTBHIA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH MAaTEeMAaTHYECKHX OOBEKTOB, IMOHATHH,
OTHOILICHUNA MEXIY MOHATHAMH, (HOPMYIMPOBATH ONpPENENIeHUs] TMOHATHH, yCTAaHABIUBATh CYIECTBEHHBIN
MPHU3HAK KJIacCH(PHUKAIINU, OCHOBAHUS ISt 000OIICHNS 1 CPAaBHEHUSI, KPUTEPUH TPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (OpPMyIUpOBaTh M  MpeoOpa3oBbIBaTh  CYXKJIEHHUS:  YTBEpIAUTEIbHBIE U
OTpHIIaTENIbHBIC, CIUHIYHBIC, YACTHBIC M OOIINE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpEUMs B (haKTax, JaHHBIX,
HAOJIIOCHUSAX U YTBEPKACHUSX, IPEIaraTh KPUTEPUH JIJIS BHISIBJICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUNH;

JenaTh  BBIBOJABI C  HCIIOJIB30BAaHHMEM 3aKOHOB JIOTUKM, JEIYKTUBHBIX W  WHAYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHNUH 110 aHAJIOTHH;



IPOBOJIUTH CAaMOCTOATENBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (TpsiMbIE M OT
MIPOTUBHOT0), BBICTPAUBATh AapPryMEHTAIUIO, MPHUBOJUTH MPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOBI;

BBIOMpATh Croco0 pemeHus ydeOHOW 3amadyr (CpaBHUBATh HECKOJBKO BapHUAHTOB PEIICHUS,
BbIOMpPATh HanOoJIee MOIXOASIINNI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHEB).

6.2.2. Y oOyuaromierocst 0yayr copMUpOBaHbI CIEAyIOIIHE 0a30BbIe UCCIIEIOBATEILCKUE TCUCTBUS
KaK 4acTh NIO3HABATEJIbHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUI:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT MO3HAHUs, (POPMYIUPOBATH BOIIPOCHI,
¢buKkcupyomue npoTUBOpeure, npodieMy, yCTaHaBIMBAaTh MCKOMOE M JIaHHOE, (hOpMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

IPOBOJUTH CAaMOCTOATENBHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HMCCIEIOBAHUE IO YCTAaHOBJICHUIO
O0COOCHHOCTE MaTeMaTUyecKoro oOOBEKTa, SIBJICHHUS, NPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKAY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITeNIbHO  (POpMyYJIHpPOBaTh OOOOIIEHHsT W BBIBOJABI IO pe3yjbTaTaM IPOBEIEHHOTO
HAOIOACHUS, MCCIIEOBAaHUS, OLCHUBATH JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaToOB, BBIBOJOB H
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKXKE BBIABUTATh IPEAINOJIIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

6.2.3. Y oOyuaromerocst OyayT chOpMHUPOBaHBI yMeHHUs paboTaTh C HWHQPOpPMAIUEH Kak dYacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBUIA:

BBISIBIISITH Te(DUIUTH HH(GOPMAIINH, JaHHBIX, HEOOXOAUMBIX JUISI OTBETA HAa BOMPOC U JUIS PEIICHHS
3a/1auu;

BBIOMpPATh MHPOPMALIMIO U3 UCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATh, CUCTEMATU3UPOBATh H
HMHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpPUPOBaTh HMH(POPMAIUIO, TPEACTABIATh €€ B pa3Iu4HbIX (opMax, WIIIOCTPUPOBATH
rpau4ecKu;

OLICHUBATh HAAEKHOCTH HH(OPMAIIHH MO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

6.2.4. Y oOyuatomerocsi 6yayT copMUpOBaHbl yMEHHsI OOIIEHUS KaK 4acTh KOMMYHUKATHBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUIA:

BOCIPUHUMATh U (DOPMYNIHUpPOBATh CYXJCHHS B COOTBETCTBUHU C YCIOBHUSIMHU U LEISMHU OOIIEHUS,
SCHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M IHCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUSI 110 X0y PelIeHUs 3a7jaui, KOMMEHTHPOBATh MOJIyUYE€HHBIH pe3ysbTar;

B XOJIe¢ OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, TPOOIEMBI, peraeMoin
3aJ]auy, BHICKA3bIBaTh MJICH, HAIICIEHHBIE HA TMOMCK PEIICHUs, CONIOCTABIIATh CBOU CYXKACHHUS C CYXKACHUSIMU
APYrUX y4YaCTHUKOB JWAJIOTa, OOHApY)KHMBAaTh pa3lIMuMe M CXOJACTBO IMO3UIHHA, B KOPPEKTHOU Qopme
(bopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NpPEICTaBIATh  Pe3yNbTaThl  PEUICHHS  3a/a4yd, OKCIEPUMEHTa, HWCCIEIOBAaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4YE€TOM 3ajad Mpe3eHTAaluM U O0COOEHHOCTEH
ayJAUTOPHUH.

6.2.5. YV oOyuaromierocst 6yayr copMHpOBaHbl YMEHHS CAMOOPTaHU3AMH KaK YacTh PEryasiTUBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI:

COCTABJIATH IJIaH, aJITOPUTM PELISHUs 33a/1a4M, BHIOMpATh CIIOCO0 pELIeHHs C YYETOM HUMEIOIUXCcs
peCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHaHTBHl PEUICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

6.2.6. Y oOyuaromierocst 0yayT cOpMHUpPOBAaHBI YMEHHUS CAMOKOHTPOJISI KaK YacTh PETYJISSTHBHBIX
YHUBEPCAJIbHBIX YUEOHBIX AEUCTBUI:

BJIAJICTh HaBBIKAMH TI03HABATEIILHOW peQIIEKCHH KaK OCO3HAHWS COBEPIIAEMBIX JCHCTBUN H
MBICIMTENBHBIX MPOLIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3ysibTaTa penieHus MaTeMaTHIeCKOH 3a/1auu;

NpEeJBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTbH MPHU PEIICHUH 337a4l, BHOCUTh KOPPEKTHUBHI B
JEeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJbTaTa IETU U YCIOBUSM, OOBACHATH MPUUYMHBI JOCTHOXKEHUS WIIH
HEIOCTIKEHHS PE3YJIbTATOB JACSITEIBHOCTH, HAXOJUTH OIIUOKY, TaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

6.2.7. Y obyuatomierocs 0yayT copMHUpOBaHbl YMEHUS COBMECTHOM JESTEILHOCTH:

MOHMMATh M WCITIOJNB30BaTh MPEUMYIIECTBa KOMAaHAHON M WHAWBUYyaTbHON pPabOTHI NPU pEIICHUH



y4eOHBIX 3a/1a4, IPUHUMATh I€JIb COBMECTHOH NEeSATETbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO0 COBMECTHOM
paboThI, pactipeieNiATh BUIBI padOT, TOTrOBapUBAThLCS, OOCYKIATh TIPOLIECC U pe3yibTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTsl (00CykaeHHs, 0OOMEH MHEHUM, «MO3TOBBIE IITYPMbI» U
WHBIE), BBIIIOJHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JACWCTBUS C APYTMMHU YJICHAMU KOMaH/BbI,
OLICHHMBATh KaY€CTBO CBOETO BKJaJla B OOMIMI MPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMU
B3aUMOJICHCTBUSL.

6.3. [IpenmeTHble pe3ynbTaThl OCBOEHUSI paboyeil mporpaMMbl MO MaTEMaTHKE MPEACTABIEHBI IO
rogaM oOydeHHUsI B paMKaxX OTAEIbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3/eiax HacTOsIIEH
MIPOrPaMMBI.

7. PaGouas nmporpamma y4eOHOTO Kypca «Anredpa u Hayajla MaTeMaTHYeCKOro aHAIN3ay.

7.1. [losicHuTenpHas 3amucKa.

7.1.1. Yuebusblil Kypc «AnreOpa 1 Hadama MaTEMaTHYECKOTO aHAIM3ay SIBJISAETCS OJHUM U3 Haubosee
3HAYUMBIX B MPOrpaMMe CpPEAHEro o01ero oopa3oBaHusl, MOCKOJIbKY, C OJHON CTOPOHBI, OH 00ecIeYrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Juis HM3y4YeHHS BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JIPYrodl CTOPOHBHI,
dbopMupyeT Joruueckoe U abCTpakTHOE MbIIIEHHE 00yUYaoIUXCsl HA YPOBHE, HEOOXOIUMOM JIJIsl OCBOCHUS
uHpOPMATUKH, OOLIECTBO3HAHMSA, WCTOPHH, CIOBECHOCTH M JPYIMX AMCHUUIUIMH. B paMkax JaHHOTO
yuyeOHOro Kypca oOydaroIiuecs OBJIA/IeBAlOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIMpyeT CBOH JOCTHKEHUS B MATEeMaTHICCKOU (popme.

7.1.2. YuebHblii Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaiu3a 3aKJaJblBaeT OCHOBY I
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (PM3UKHU, XMMUHU, OMOIOTHH, TIOHUMAHUSI OCHOBHBIX TEHICHIMHA Pa3BUTHUS
SKOHOMHUKH U OOIIECTBEHHON >KM3HM, TO3BOJSET OPHUEHTUPOBATHCA B COBPEMEHHBIX LUDPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO WCIONB30BaTh WX I JalbHeimero oOpa3oBaHuss U B
MOBCETHEBHOM >ku3HHU. OBnajieHHe aOCTPAaKTHBIMH U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl U
MaTEMaTHYECKOTO aHalIM3a pPa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH,
JIOKa3bIBaTh YTBEPKACHUS C MMOMOUILI0 MHIYKIIUU U PACCYX AaTh ASIYKTUBHO, UCIOIb30BaTh 0000IIeHUE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIUICHHUE.

7.1.3. B xome wusyueHuss y4yeOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIHU3a»
o0ydJaromuecsi IMOJy4yaroT HOBBIA OMNBIT PEIICHUS NPHUKIAIHBIX 3a7ad, CaMOCTOSATEIBHOTO IMOCTPOCHHS
MaTEeMaTHYECKUX MOJeNIel peajbHBIX CHUTYyalllii, WHTEPIPETAllUd MOMYyYEHHBIX PEHICHUM, 3HAKOMSTCS C
NpUMEpaMH MaTEeMaTHYeCKMX 3aKOHOMEPHOCTEH B MPHPOJE, HAyKe W MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

7.1.4. YueOublli Kypc 00J1ajlaeT BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA pean3yeTcsl Kak 4epe3
y4eOHBII MaTepuall, CHOCOOCTBYIONIMHA (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 crieupuKy
y4eOHOH JeATeNbHOCTH, TPeOYIOMel MPOAOKUTEFHOW KOHIICHTPAlMM BHUMAHHUS, CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIy4YEHHBIN pe3yibTar.

7.1.5. B ocHoBe MeTonuMKH 0OydeHHs aireOpe M HayajaM MAaTeMaTH4YeCKOro aHajliu3a JIEeKUT
JesITeIbHOCTHBIM MPUHLUI 00y4EHUs.

7.1.6. B cTtpykType y4eOHOTrOo Kypca «Anrebpa WM Hadala MaTeMaTHYECKOTO aHAIIM3a» BBIACIICHBI
CIIEAYIOIINE COJIepKaTeNbHO-MeToAuYeckre JTuHUM: «YHucna u BblUUCIeHUs», «DyHKIUM U Tpaduxm»,
«YpaBHEeHHST W HepaBeHCTBay, «Hawanma Marematmueckoro ananusa», «MHOXecTBa W JOrHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOIMYECKUE JIMHUM HU3y4yaroTcs Ha MPOTSDKEHUHM JBYX JEeT OOydyeHus Ha
YpOBHE CpeaHero oOImiero oOpa3oBaHMs, €CTECTBEHHO IOMOJIHSS APYr Jpyra U IMOCTEINEHHO HAaCHIAsCh
HOBBIMHM TE€MaMU M pazjienaMu. JlaHHBIA y4eOHBIH KypC SBISIETCS MHTETPATUBHBIM, MIOCKOJIBKY O0BEIUHSET
B cebe coJepkaHWe HECKOJIBKUX MaTeMaTHUECKWX TUCIHIUIMH, TaKUX Kak aireOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUi aHalu3, TeOpusi MHOKECTB, MaTeMaTHuyeckas Jjoruka u japyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaJieBal0T BcE€ Oojiee HIMPOKMM MaTeMaTHYECKHM allapaToM, y HHUX IOCIIEJOBATEIbHO
(dbopMHpyeTCsT U COBEPILIEHCTBYETCSI yYMEHUE CTPOUTh MAaTEeMaTHYECKyI0 MOJeib peaJbHOM CUTYaIuH,
NPUMEHSTh 3HAHWS, TIOJIyYeHHBIE TPH W3YyYCHHH YYEeOHOTO Kypca, Ui PEIIeHUS CaMOCTOSTEIBHO
c(opMyIHpPOBaHHON MaTeMaTHYECKON 3ajjauul, a 3aTeM HHTEPIPETUPOBATh CBOW OTBET.

7.1.6.1. ConepxarenpHO-MeTOIMYECKasT TUHUS «UWCIa ¥ BBIYMCICHHS» 3aBepmiaeT (OpMHUPOBAHUE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HayaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. Ha ypoBHe cpennero oOuiero oOpa3zoBaHUsi 0c000€ BHHMaHuE yaensiercs (popMHUPOBaHUIO
HaBBIKOB PAIMOHAIBHBIX BBIYUCIECHHUH, BKIIOYAIOMIMX B ceOs MCIOIb30BAHME Pa3IMYHBIX (OPM 3aIMUCH
qHcia, yYMEHHE [eNlaTh NPUKHIKY, BBIIOIHITH TNPUOIMKEHHBIE BBIYUCICHHS, OICHHBATH YHCIIOBEIC



BBIp@XEHHUS, paboTarb € MaTeMAaTUYECKMMH KOHCTaHTaMH. MHOXecTBa HATypaJlbHBIX, IIEJBIX,
pPalMOHAIBHBIX M JICHCTBUTEIBHBIX YHCEN AOTOIHSIIOTCS MHOKECTBOM KOMILJIEKCHBIX 4YHcel. B kxaxxaom n3
3THX MHOXECTB PAacCMaTPHBAIOTCS CBOIMCTBEHHBIE €My cCleUu(UYECKUEe 3aJauyd U OIlEpaluu: JelieHUe
HAIleo, ONEPHPOBAHHE OCTATKaMH HAa MHOXKECTBE LENBIX YHCEN, 0COOBIC CBOMCTBAa PALMOHAIBHBIX MU
UppalMoOHATBHBIX YHCEN, apu(hMeTHIECKUE ONepaliy, a TAKKe U3BJICUYCHHE KOPHS HATYPAIbHOM CTETIEeHN Ha
MHO)KECTBE KOMIUICKCHBIX 4Hcel. biaromaps mociiefoBaTelnbHOMY PAaCIIMPEHHIO Kpyra HMCHOJIb3YeMbIX
YHCel U 3HAKOMCTBY C BO3MOXXHOCTSIMH HMX IPUMEHEHHUS Ui PELICHHUS pa3IMYHbIX 33134 (OopMHUpYeTCS
IPEe/ICTaBICHAE O CJUHCTBE MAaTEMAaTHKH KaK HayKd M €€ pOJM B MOCTPOCHHH MOJENCH peaJbHOTO0 MUpa,
IIMPOKO MCTIONB3YIOTCSI 00001IeHNEe M KOHKPETHU3aLusl.

7.1.6.2. Jluaust «YpaBHEHUS] W HEPABCHCTBA» PEATU3YeTCsd HAa NPOTSHKEHUHM BCEro OOydeHHs Ha
YPOBHE CpeAHEro o0Iero oOpa3oBaHMA, TOCKOJIBKY B KaXIOM pasnene lIporpaMmel mpeaycMOTPEHO
pelIeHne COOTBETCTBYIOIIMX 3agad. B pesynpraTe oOywaromiyecss OBIaJIeBAalOT PA3IHMYHBIMH METOAAMH
peLIeHHs PallMOHATBHBIX, HPPALMOHAIBHBIX, [MOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUI, HEPABEHCTB M CUCTEM, a TAK)Ke 3ajad, COJAepKaIINX rmapameTpsl. [lomydeHHbIe YMEHUS MIUPOKO
MCTIOJB3YIOTCS TPU MCCIEI0BAHNN (PYHKIUH C TOMOIIBIO TPOU3BOIHOM, IPU PEIICHUH MPUKIIAIHBIX 3a7a4 1
3a7a4 Ha HaXOXK/IE€HHE HanOONBUIMX M HAMMEHBIIMX 3HayeHUH QyHKuMU. JlaHHas copeprkarenbHasi JTMHUSL
BKJIIOYaeT B ce0s Takke (opMHUpOBaHME YMEHHUI BBINONHATH pacu€Tel mo (opmysiaM, MpeodpazoBaHHS
palMOHAIBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPHUECKUX BBIPAKCHUH, a TAK)KE BBIPAKEHUH, COJepIKAIINX
cTereHH W Jorapudmsel. braromaps wW3ydeHHIO anreOpanveckoro MaTepuala MPOUCXOAUT JalibHeIee
pa3BUTHE AITOPUTMHYECKOTO M AOCTPAKTHOTO MBINUICHUS OOy4arommxcs, (OPMUPYIOTCS HAaBBIKH
JEeTyKTUBHBIX PacCyKICHHH, pabOThl C CHMBOJBHBIMH (OPMaMHU, MPEICTABICHHUS 3aKOHOMEPHOCTEH |
3aBUCHMOCTEH B BHJEC PAaBCHCTB M HEpaBEHCTB. AunreOpa mpemiaraet 3QQeKTUBHbIE WHCTPYMEHTHI UIS
pelIeHHsI TPAaKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 33/1a4, HATTIAIHO JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK
SI3bIKa HAYKH.

7.1.6.3. ComeprxarenpHo-MeToAMYeCKass TUHUS «DyHKIMH M TpadUKW» TECHO TIEPerIeTaeTcst ¢
APYTHMH JIMHUSIMU y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33aéT TOCIIEI0BATEIEHOCTD H3YICHHS
Matepuana. M3ydyeHue CTeneHHOH, oKa3aTeNbHOM, JOrapu(MUUEeCKOl U TPUTOHOMETPUUYECKUX (YHKIIHH,
UX CBOMCTB M rpaMKOB, HCIOJIb30BaHUE (YHKIMN JJIsI PEUICHUS 3a]ad U3 JPYrHX Y4eOHBIX IPEIMETOB U
peanbHON JKM3HM TECHO CBS3aHO KaK C MAaTEeMaTHYEeCKHM aHAIM30M, TaK M C pEIICHHEM ypaBHEHHU H
HepaBeHCTB. [Ipu 3TOM Oousblioe BHMMaHHE yjensercs (OPMHPOBAHHMIO YMEHHs BBIpaXaTh (OpMyTIamMu
3aBHCUMOCTH MEXIY Pa3IMYHBIMU BEIMYMHAMH, UCCIIE0BAThH TOTY4YeHHbIE (YHKIINU, CTPOUTH UX TPAQHKH.
Marepuan 3Toil copep)kaTeNbHOW JIMHHUM HalleJleH Ha pa3BUTHE YMEHUM M HaBBIKOB, MO3BOJISIOIIMX
BBIpQ)XaTh 3aBUCUMOCTH MEXAYy BEIWYMHAMH B Pa3IWYHON (opMe: aHAIUTHYECKOH, rpaduveckoil u
cioBecHOM. Ero usyueHwe crnocoOCTBYeT pa3BUTHIO aJrOPUTMUYECKOTO MBILIUIEHHUS, CHOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AIH, HCTIOI30BAHUIO aHATIOTHH.

7.1.6.4. ConepxxarenbHas auHUA «Hauama maremaTHyeckoro aHajiau3ay IO3BOJIIET CYLIECTBEHHO
pacmpuTh KPyr Kak MaTeMaTHYecKHX, TaK W MPHKJIAIHBIX 3a/1a4, TOCTYIHBIX OOYYalOMIMMCs, TaK KaK y
HUX TMOSIBJIETCSI BO3MOXKHOCTb CTPOUTHh TpaUKM CIOXKHBIX (DYHKIMH, ompenensTb UX HauOoJbIIUE U
HAaMMEHBIINE 3HAYCHHS, BBIUYMCIATH IJIOMIATU QUTYp W OOBEMBI TEJl, HAXOTUTH CKOPOCTH M YCKOPEHHS
nporeccoB. /laHHas coaepxkarenabHas JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOECHUSI MaTEMAaTHUECKUX
MOJIENIeH peaNbHBIX CHUTYalluid, MO3BOJISIET HAaXOIUTh HAWIydllee PElIeHHE B NMPHKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUECKHUX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMM MaTeMaTHYECKOT0 aHallu3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTUIECKOTO M KPEaTHBHOTO MBIIUICHHS, (HOPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroluecs y3HaIT O
BBIJIAIOIINXCS PE3yIbTaTaX, MOMYYCHHBIX B XOJI€ Pa3BUTHSI MATEMATHKH KaK HAyKH, M 00 UX aBTOpax.

7.1.6.5. ConeprxatesibHO-METOAMUECKas TMHUS «MHOXKECTBa U JIOTMKa» BKIIIOYAeT B ceOs 3JIeMEHTHI
TEOPUH MHOXKECTB U MAaTEMAaTUYECKOH JIOTHKHU. TeopeTHKO-MHOKECTBEHHBIE MTPECTABICHHS TPOHU3BIBAIOT
BECh KypC IIKOJIbHOM MaTeMaTHKH M Ipe/lararoT Haubosee YHUBEPCalIbHbIN S3bIK, OOBEIUHSIOMNN BCe
pa3iensl MaTeMAaTUKA W €€ TPWIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTEMAaTHYECKHE MUCIUIUIUHBI U WX
NPUJIOKEHUS B €AMHOE Iiefoe. BakHO JaTh BO3MOXKHOCTH OOy4YaroLIEeMyCsl MOHHMMAaTh TEOPETHKO-
MHOKECTBEHHBIN SI3BIK COBPEMEHHOW MaTeMaTHKH W HCIIOJIb30BaTh €r0 ISl BHIPAKEHUS CBOWUX MBICTICH.
JIpyruM BaXXHBIM TNPU3HAKOM MaTeMaTHKH KaK HayKH CJleqyeT NpU3HaThb CBOMCTBEHHYIO €l CTpPOrocTb
O00OCHOBaHMH W CJIEOBaHWE OIPENEIEHHBIM IpaBWJIAM TIOCTPOCHHUS O0KAa3aTelIhCTB. 3HAKOMCTBO C
3JIEMEHTaMU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOT'O MBILIUIEHHUS O0YYarolIuxcs,
MO3BOJISIET MM CTPOWUTH CBOM PACCYXJCHUS Ha OCHOBE JIOTHUECKUX NpPaBWI, (OPMHPYET HABBIKH



KPUTHUYECKOI'O MBIIIJIEHHUS.

7.1.7. B yuebHOM Kypce «AnreOpa ¥ Hayalla MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIUPOBAHUS, KOTOpbIE MPHU3BaHBI CIOCOOCTBOBATH (OPMHPOBAHUIO HABHIKOB
MIOCTPOCHHUS MOJIENIeN pealbHbIX CUTYallui, UCCIETOBaHMS ATUX MOJENIel ¢ MOMOIIBIO anmnapara aareopsl u
MaTEMaTHUYECKOI0 aHajli3a, WHTEPIPETALHUU IOJYyYEHHBIX pe3ynbTaToB. Takue 3aJaHusi BIUIETEHbI B
KKIBIA U3 pa3fesioB MporpamMmbl, MOCKOJIbKY BECh MaTepHall yueOHOro Kypca HIMPOKO MCIONb3yeTCs s
peleHusl MPUKIaTHbIX 3a1a4. [Ipu permieHnu peanbHbIX MPAKTHYECKHX 3agad oOydarommecs pa3BUBAIOT
HaO0JI0/IaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, HCIOJIb30BATh AHAJIOTHIO,
0000ImaTh M KOHKPETU3UPOBaTh IMpobiemy. JlesTenbHOCTh MO (OPMUPOBAHHIO HABBIKOB PELICHHUS
MPUKJIAIHBIX 3a]a4 OpraHU3yeTcs B IMpollecce M3YYEeHHs BCEeX TeM yueOHOro kypca «Amnredpa v Hayaia
MaTEMaTHYECKOI 0 aHAJIN3ay.

7.1.8. OGmiee 4ncimo 4acoB, pEKOMEHIOBAaHHBIX JIJIsl MU3Y4YeHHUsI y4eOHOTO Kypca «Auredpa v Hayvaja
MaTeMaTHYECKOro aHanmsa» — 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11 kmacce — 136
4acoB (4 yaca B HEJIETIO).

7.2. Conepxxanue oOyuenus B 10 kiacce.

7.2.1. Uncna v BBIYUCIICHUS.

Panmonanbupie  uyucna. OOBIKHOBEHHBIE U JAECATHUYHBIE JpoOH, MPOIEHTHI, OECKOHEYHBIE
nepuoandeckue apoou. [Ipumenenue npodeit U NPOIEHTOB sl pelIeHHs MPUKIAIHBIX 337a4 U3 Pa3TUYHbIX
OTpacjeil 3HaHUW U pealbHOW KU3HMU.

JeiicTButensHbie yncna. PanmonanbHble U UppaloHaibHble Ynucia. ApudMeTHIeCKUE ONepaluu C
NEUCTBUTENBHBIMU 4YMCIIaMU. Moyinb JEHCTBUTEIBHOIO 4YHCIa W ero cBoictBa. [lpubnmxénnbie
BBIUHCIICHHUS], IPaBUIJIa OKPYTJICHUS, IPUKHIKA U OLICHKA Pe3yNIbTaTa BRIYUCICHUN.

Crenenb ¢ nensiM nokazateneM. bunom Herotona. Mcnonb3oBanue noaxondieil GopMbl 3amucu
JNEHCTBUTENBHBIX YUCEN JIIsl PEIICHUS MPAKTUYECKHUX 33]1a4 U MPEJICTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CrermneHsb ¢ pallMOHANFHBIM [TOKa3aTeJIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM ITOKA3aTENIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa.

7.2.2. YpaBHEHUs U HEpPAaBEHCTBA.

ToxzaecTBa M TOXKIECTBEHHbIE MpPeoOpa3oBaHMs. YpaBHEHUE, KOpEHb ypaBHEHHs. PaBHOCHIIbHbIE
YPaBHEHUs U ypaBHEHUs-cleACTBYs. HepaBeHCTBO, pellieHuE HEpAaBEHCTBA.

OcCHOBHBIE METO/BI pEIICHUs IeNbIX M JAPOOHO-pAallMOHAIBHBIX YPaBHEHMM U HEPaBEHCTB.
MHorowiensl OT OJHOW NEPEMEHHOU. J[eleHrne MHOro4jieHa Ha MHOTOWIEH € OCTaTkoM. Teopema be3sy.
MHorousens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YHUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENICHU U KOPHH.

UppanuonansHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAllMOHAIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEIIEHUs JJOrapu(MUUECKUX YPAaBHECHHH.

OcHoBHble TpuroHomerpuueckue Gopmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Pemenne TpUroHOMETPUUYECKUX YPaBHEHUIA.

Pemienune cucrem JMHENHBIX YpaBHEHUNA. MaTpuiia CUCTEMBI JIMHEWHBIX ypaBHEHH. OnpeaenuTenb
MaTpULbl 2X2, €ro TeOMETPUUYECKHH CMBICI M CBOICTBAa, BBIUMCIEHHE €r0 3HAYECHMs, NPHUMEHEHUE
OTIpeICTUTENS Ul PEIIeHUs] CUCTEMbl JIMHEWHBIX ypaBHEHUI. PeleHne mpuKIagHbIX 33/1a4 C [OMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHEHMH. lccienoBaHue TIOCTPOEHHOW MOJENM C IIOMOIIBIO MAaTpull U
ONIPEICIIUTENCH.

[TocTpoeHne MaTeMaTHYeCKUX MOJIENEN pealbHON CUTyallu C IOMOUIbIO0 YPABHEHUM U HEPABEHCTB.
[IpumeneHne ypaBHEHUH M HEPABEHCTB K pPEIICHHIO MaTeMaTHYeCKHX 3ajad U 33Jad M3 Pa3IudHbIX
obJiacTeil HayKH U peaslbHOM KHU3HH.

7.2.3. ®yHKIUYU U TpadUKH.

OyHk1us, cnocoObl 3anaHus (yHkuuu. B3aunmuo oOpartHble (yHkiuu. Komnosunus QyHKIui.
I'paduk pynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QyHKIUH.

Ob6nactp ompenesneHuss W MHOXeCTBO 3HaueHud ¢ynkumu. Hymun ¢ynkunun. IIpomexytku
3HaKonocTosHcTBAa. Y&érHble u  HeuétHble ¢yHkuU. [lepuomuueckue Qynkuuu. IlpomexyTku



MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl ¥ MUHUMYMBI (pyHKIMH. Hambonbliee 1 HauMeHblee 3HAYCHHS
(GyHKIMH Ha IPOMEXKYTKE.

Jlunelinasi, KBagpaTH4Has H JpoOHO-TMHEWHHass (YHKIUH. DJIEeMEHTapHOE HCCIEeOBaHUE H
MMOCTPOEHUE UX TPa(UKOB.

Crenennast pyHKIMS ¢ HaTypaJdbHBIM M IENBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHS n-oif CTeNEeHH Kak (pyHKIMM 0OpaTHOM CTENEHU C HATYpaJIbHBIM [10KA3aTEJIEM.

[TokazarenpHas U jgorapudmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcrnons3oBaHue rpagukoB
GyHKIMHA 7151 peIIeHs] ypaBHEHUM.

TpuroHomerpuyeckas OKPY)KHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (PYHKUUH YHCIOBOTO
apryMeHTa.

OyHKIMOHAIBHBIE 3aBHCHUMOCTH B pEAIbHBIX IMpoleccax M sABICHHX. ['paduku peanbHBIX
3aBUCHUMOCTEH.

7.2.4. Hauana MaTeMaTH4eCKOT0 aHAJIN3A.

[TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHMsl  HOCJIeNOBaTeNbHOCTEH. MeToa  MaTeMaTHYecKOil
UHAYKIMU. MOHOTOHHBIE U OIpPaHUYEHHBIE  IOCJIEAOBATEIbHOCTU. VcTOpus  BO3HMKHOBEHHMS
MaTEeMaTHYECKOro aHaJIN3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TeOMETpUYEcKas MpOrpecchd. beckoHedHO YOBIBaIOIIasgs TIeoMeTpUuYecKas
nporpeccusi. CyMma  OeckoHeyHO  yObIBamollell reoMeTpuueckod mporpeccuu. JIMHeHHBIH U
SKCIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXHBIX HNpOLEHTOB. Mcrnosb3oBaHue mporpeccuu uist
pEILIEHNs PEANBbHBIX 3a]a4 IIPUKIIAIHOTO XapaKTepa.

HenpepeiBable (yHKIMEM W ux cBoiictBa. Touku pa3ppiBa. ACHUMNTOTHI T'padUKOB (QYHKIHI.
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MeTo ] MHTEpBAaJIOB i pelleHus HepaBeHCTB. [Ipumenenue
CBOWCTB HETIPEPBHIBHBIX (QYHKIUH [T peIICHHs 3a/1a4.

IlepBas u Bropas mpousBojaHble ¢yHKuuU. OnpeneneHue, reOMETpUYECKU U (PU3MUECKUI CMBICI
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy QyHKITHH.

[TpousBonHble 3yieMeHTapHbIX (yHKOMA. IIpou3BomHas CcymMMbl, NpPOMU3BENEHUS, YacCTHOIO MU
KOMIIO3ULIUHU (PYHKITHH.

7.2.5. MHOXecTBa U JIOTHKA.

MHOXeCTBO, ONepalry HaJ MHOXECTBaMM W HX CcBoiicTBa. J[luarpammsl Ditnepa—Benna.
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisl OIMMCAHMs PEAJIbHBIX MPOLIECCOB U SBICHUM, IIPH
pEILIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYeCKOro OObBEKTa, CIEACTBUE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

7.3. Conepxanue oOyuenus B 11 kiacce.

7.3.1. Uucna u BEIYUCIICHUS.

Harypanbnble u nenble uucna. [IpuMeHeHHe NPU3HAKOB AEIMMOCTH LEJIBIX YHCEN, HAanOOJIbIIMIA
obmuit genurens (nanee — HOJl) m maumenbiiee obmiee kpatHoe (nmanee -HOK), ocratkoB mo momyito,
anroputMa EBKknnza s pemeHus 3aja4 B UENbIX YUCIIax.

KommiekcHble uncna. AnreOpavueckas W TPUTOHOMETpUYecKas (OpPMbI 3alKMCH KOMILJIEKCHOTO
yuciaa. ApudmMeTrnueckue onepanuu ¢ KOMIUIEKCHBIMH uuciiaMu. M300pakkeHne KOMIUIEKCHBIX YHCeN Ha
KOOpAMHATHOM IuTockocTu. @opmyna Myaspa. KopHu n-oii crenesun u3 KOMIUIEKCHOTO yucna. [Ipumenenune
KOMILIEKCHBIX YMCEN JUIsl pelieHus (pU3MYecKX U reOMeTPpUYECKUX 3a/1ad.

7.3.2. YpaBHEHUs 1 HEpAaBEHCTBA.

CucreMa U COBOKYNIHOCTb YpPAaBHEHUH U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHUH C MOMOIIbI0 TPUTOHOMETPUUYECKONH OKPYXKHOCTH.
Pemennie TpUroHoMeTpHUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTENbHBIX U JTOTapu(PMUUECKHX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHUsI UPPALIIOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIIEHUS CHCTEM M COBOKYNHOCTEH pallMOHAJIbHBIX, WPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH.

VYpaBHEHM, HEpAaBEHCTBA U CUCTEMBI C TApaMETPAMH.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELIEHUI0 MaTeMaTHYeCKHX 3ajad M 3ajad U3
pa3NUYHbIX 001acTel HAYKH U peasIbHOM KU3HH, HHTEPIpEeTalys NOTYyYeHHBIX pe3yabTaToB.

7.3.3. ®yHKIMHU 1 TpaduKy.



I'papux xomnosummu ¢yHkuuil. ['eomerpuueckre oOpa3bl ypaBHEHHM UM HEpaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeTOAbI pelICHUs] ypaBHEHNUN U HepaBeHCTB. I'paduueckue MeTopl peleHus 3aj1ad ¢
rapamMeTpamH.

Hcnonb3oBanue rpadukoB (yHKIMH JUIsI MCCIEIOBaHMS IPOLIECCOB M 3aBHCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEILICHUH 33724 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKU3HU.

7.3.4. Hauana MaTeMaTH4eCKOT0 aHAJIM3A.

[IpuMeHeHHe TPOM3BOAHONW K HCCIEAOBAHWIO (YHKIMA HAa MOHOTOHHOCTh M OSKCTPEMYMBI.
HaxoxxaeHure HauOoJIbIIero 1 HAMMEHbLIEro 3HaYeHUH HeNPephIBHOM (PYHKIIMM Ha OTpE3Ke.

[IpumMeHeHre POM3BOJHON AJI HaXOXK/IECHUS HAWIydLIero pelleHHs B NPHUKIAJHBIX 3ajadax, IS
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aaHHOro GopMyioi miu rpapuKoM.

[TepBooOpazHasi, OCHOBHOE CBOWMCTBO MepBOOOpasHbIX. llepBooOpasHbie 3IeMEHTApHBIX (YHKIUH.
ITpaBuna Hax0XI€HUSI IEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpudecKuii CMBICI HHTErpaja. BpIUKMCIEHHE OIpPENeNEHHOI0 HHTErpaia I1o
dhopmyne Hetorona—Jleitbnuma.

[TpumeHeHne MHTErpaia Ui HaXOXKICHHUS IUIOMANeH TIOCKUX (GUTryp U 00BEMOB T€OMETPHUECKUX
TeNl.

[Tpumeps! pemenuit muddepeHaITbHbIX ypaBHEHHH. MaTreMaTuueckoe MOJICTUPOBAaHUE PEeaTbHBIX
IIPOLIECCOB ¢ MOMOILBIO AU PepeHInaNbHBIX YPAaBHEHUH.

7.4. [Inanupyemble TNpeAMETHBIE PE3yJbTaThl OCBOEHUS paboyeil mporpaMMbl ydyeOHOro Kypca
«Anrebpa M Havaja MaTEeMAaTHYECKOIO aHaIM3a» Ha YIIIyOJIEHHOM YpPOBHE Ha YpOBHE CPEIHEro OOLIero
o0Opa3oBaHwUs.

7.4.1. K xoHiy o6yuenus B 10 kiacce 00yyaromuicsi HOIY4UT CIEAYIOIINE IPeAMETHbIE Pe3yJIbTaThl
M0 OTICNBHBIM TeMaM pabodeld TporpaMMbl y4eOHOTO Kypca «Ajiredpa W Hadaisa MaTeMaTHYECKOTO
aHaJIN3a»:

7.4.1.1. Yucna v BbIYUCICHUS:

CBOOOJTHO OIEPUPOBATh IMOHITUAMHU: pallMOHAIBLHOE YHUCII0, OECKOHEYHas Nepuoaudeckas JIpoOb,
IIPOLIEHTHI, UPPALUOHATIBHOE YMCIO, MHOKECTBA pPALMOHAIBHBIX W JACUCTBUTEIBHBIX YHUCEN, MOJIYJIb
JEHCTBUTEIBHOTO YUCIIA;

INPUMEHSTH IpOoOU U MPOLEHTHI AJIsl PEIICHUs MPUKIIAJAHBIX 337a4 U3 PA3IMYHBIX OTpaciiell 3HaHUH U
peanbHON KU3HH;

IPUMEHSTh NPUOIMKEHHBIE BBIUMCICHMS], MpaBUia OKPYIJIEHUS, IPUKHUIKY U OLEHKY pe3yjbTaTa
BBIYHCIICHUI;

CBOOOJHO ONEpUpPOBaTh MOHSITHEM: CTENEHb C LENbIM I0Ka3aTejeM, HCIOJIb30BaTh IMOAXOJSLIYIO
¢dbopMy 3anucH JeHCTBUTENBHBIX YUCEN JUISl PEIICHHs] TPAKTUYECKHX 33/1a4 U MPE/CTaBICHUs JaHHBIX;

CBOOOHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C pallMOHAIBHBIM IT0Ka3aTelIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: JIOTapU(PM YHUCIIa, IECATUYHBIE U HATYpaJbHbIE JOrapu(MBbI;

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

7.4.1.2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO OIEpPUpPOBaTh MOHATHUSAMHU: TOXKJECTBO, YypaBHEHUE, HEPABEHCTBO, PaBHOCHUJIbHBIC
YPaBHEHUS U ypaBHEHU-CIIEACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

INPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUs palMOHAIbHBIX M JAPOOHO-pallMOHANIBHBIX YpaBHEHUH,
IIPUMEHSTh METOJI MHTEPBAJIOB JUIsl PEIICHNS HEPAaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHITUSIMH: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOWIEH C ILEJIbIMU
KO3 QHUIMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSTHh JAEJeHHEe MHOTOWIeHAa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera aiist pemienus 3anad;

CBOOOJTHO ONeEepUpPOBaTh MOHATHAMM: CHUCTEMa JMHEWHBIX ypaBHEHHUH, MaTpHIla, ONpeAeTUTENb
MaTpuilbl 2 X2 M €ro reoOMETPUYECKHUA CMBICI, HCIOJIb30BaTh CBOMCTBA ONpEAeHuTeNs 2 X 2 A
BBIUHCJIEHUSI €r0 3HAYEHUS, NPUMEHATh OMNPENECIIUTENN Js PEIIECHUS CUCTEMBl JMHEMHBIX ypaBHEHH,
MOJEIINPOBAaTh PpPEANBHBIE CHTYallMH C TIOMOLIbIO CHUCTEMBbl JIMHEHHBIX YpPAaBHEHMM, WCCIEN0BATH
IIOCTPOEHHBIE MOJIENIN C TIOMOILBIO MATPUL] U ONPEAEIINTENEH, MHTEPIIPETUPOBATH ITOTYYEHHBIN pPe3yNbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHUI;



BBINOJIHATh TMPE0Opa30BaHUsl UHWCIOBBIX BBIPAKEHUH, COJEPKALIMX CTEHNEHU C PaAlMOHAIBHBIM
HoKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJIsl MPeoOpa3oBaHUs JOrapu(pMHUUECKUX BbIPAKECHUH;

CBOOOJHO OINEpPUPOBATH TMOHATHAMM: HUPpALMOHAIBHBIC, IOKAa3aTeIbHbIC M JIOrapupMHUUECKHE
YpaBHEHHsI, HAXOJUTh MX PEIICHUS C MOMOIIBIO PABHOCHIBHBIX MEPEXO0J0B WIIM OCYIIECTBISS HMPOBEPKY
KOpHE;

OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI ISl IPEOOpa3OBaHMsI TPUTOHOMETPHIECKUX
BBIPAXKEHUI;

CBOOOJTHO ONEpPUPOBATHh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHSTh HEOOXOIMMBbIE
(bopMyIIbl ISl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJICIUPOBATh pEaJbHbIC CHUTYyallUd Ha S3bIKE alreOpbl, COCTABIIATH BBIPAXKCHUS, YpaBHEHHUS,
HEpaBEHCTBA I10 YCJIOBUIO 33JayM, HCCIEIOBAaTh IOCTPOCHHBIE MOJIENM C HCIIOJIIb30BaHUEM armapara
anreOpshl.

7.4.1.3. ®yukuu u rpaduKu:

CBOOOJTHO OIEPHUPOBATH MOHATUAMHU: (QYHKIHUS, CHOCOOBI 3afaHus (YHKIHMH, B3aMMHO OOpaTHBIC
dbyHKIMKH, KOMIO3UIUs QyHKIUH, Tpaduk QYHKIMHU, BBIMOIHATE dJIEMEHTAapHBIC MPeoOpa3oBaHus rpaduKoB
GbyHKIUH;

CBOOOJIHO OIIEpUPOBATh MOHATHIAMHU: 00JaCTh ONPEAEICHUS U MHOXKECTBO 3HAUCHUM (YHKIIUU, HYJIH
(GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO ONEpUPOBaATh MOHATHSIMHU: YETHbIE U HEUYETHBIE (DYHKIMM, NEpUOAUYECKHE (DYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl I MUHUMYMBI ()YHKIMH, HAanOOJIbIIeEe ¥ HAUMEHbIIIEE
3Ha4YeHHEe (QYHKLUHU HA IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CTETeHHas (YHKIHS C HATYPaIbHBIM W LIEJIBIM MOKa3aTeJeM,
rpaduK cTerneHHOW (YHKIMU C HATypaJbHbIM U LEJBIM IOKa3aTeneM, rpaduk KOpHS N-Od CTENEHH Kak
(byHKIMK 00OpaTHOM CTENEHH C HATYPAIbHBIM MTOKa3aTesIeM;

ONEepUpOBATh TMOHATUSAMU: JIMHEHHAas, KBajJpaTHU4yHas M ApPOOHO-IMHEHHas (QYHKUUU, BBIIOIHSTDH
AJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPAPHKOB;

CBOOOJIHO ONEpPHPOBATh MOHATHAMM: MOKa3aTeabHas U Jiorapudmudeckas (GyHKIMU, UX CBOWCTBA U
rpad UKy, UCIOIB30BATh UX TPAPUKH [T PEIICHUS yPaBHEHU;

CBOOOJHO  OINEPUPOBATH  MOHATUAMU:  TPUTOHOMETPHYECKAs  OKPY)KHOCTb,  OIpEeesieHHE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QyHKIMHM A7 MCClIeI0BaHHUS MPOLECCOB M 3aBUCUMOCTEM NpU pelieHHH
3ajad U3 JAPYrux y4eOHBIX MPEIMETOB W PEANbHOW KU3HH, BBIPAXKaTh (POPMYIAMH 3aBHCHMOCTH MEXKIY
BEIMYMHAMU;

7.4.1.4. Hauana MaTeMaTH4YeCcKOro aHajau3a:

CBOOOJTHO ONEpPHPOBATh MOHATUAMM: apu(pMeTHdecKas U reoMeTpudeckas mporpeccus, 6eCKOHEUHO
yOBIBarOIasi TeOMETPHUYECKasl MPOTPECCHsl, JTUHEWHBIH W JKCIIOHEHIMAIBHBIA POCT, (opMyna CIIOKHBIX
MPOLIEHTOB, UMETh MIPECTABIECHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEUICHUS PEATBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO OIEepPUPOBAThH HOHATHSMMU: HOCJIEI0BATENbHOCTb, Coco0bI 3aJaHus
MOCJIeIOBATEIPHOCTEH, MOHOTOHHBIE ¥ OTPAaHWYCHHBIE IMOCJIEIOBATEIBHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIn3a KaK aHaiuu3a 0€CKOHEYHO MallbIX;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: HEMPEPBIBHbIE (PYHKIIMU, TOYKU pa3pbiBa rpaduka (yHKIUH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (GYHKIWS, HEMpEphIBHAS Ha OTpE3Ke, MPHUMEHSITh CBOWCTBA
HENpepbIBHBIX (DYHKIMIA 1JIs1 peleHus 3a1ay;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TIEpBasi U BTOpas MPOHW3BOIHBIC (DYHKIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIYUCIISITH NTPOU3BOIHBIC CYMMBI, ITPOU3BEICHUS, YACTHOTO M KOMIIO3HMIIMU NBYX (DYHKIIHiA, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (QYHKIINH;

UCTIOJIF30BaTh TEOMETPUUIECCKHIA U (PU3UICCKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

7.4.1.5. MHOXecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juis OMMCAHUs pealbHbIX NMPOLIECCOB U SBJICHUH,
MIPH PEUICHUH 33134 U3 IPYTUX YICOHBIX MPEIMETOB;



CBOOOJTHO OINEPHPOBATH MOHATHSAMH: OINpEAEICHUE, TEeOopeMa, ypaBHEHHUE-CIEICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

7.4.2. K xoH1y o0ydenus B 11 kiacce oOydaroniuiics HOTYIHUT CIECAYIONIME IPEIMETHBIEC PEe3YIbTaThl
[0 OTHENIBHBIM TeMaM pabodel NIporpaMMbl y4eOHOro Kypca «Anredpa M Hadala MaTeMaTH4eCKOro
aHaJIN3a»:

7.4.2.1. Yucna v BBIYUCICHHUS:

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: HATYpAIbHOE M LEJIOE YHUCIO, MHOXKECTBA HATypaJbHBIX H
LEJBbIX YHCEJI, UCIOJb30BaTh MpU3HaKu aenuMoctu nenbix yucen, HOJ[ u HOK HarypanbHbIX uyucen st
peleHus 3aa4, IPUMEHATh aAropuT™ EBkina;

CBOOOJIHO OIEpPUPOBATH IOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh HATypaJbHbIE YHCIA B
Pa3IMYHBIX O3UIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJTHO OINEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMIIJIEKCHBIX YHCE,
NPEJCTAaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckodl M TPUTOHOMETPHUYECKOH (opme, BBIMOIHATH
apupMeTHYecKre onepaluy ¢ HUMU U N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

7.4.2.2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH TMOHATHAMM: HUpPpALMOHATIbHBIC, IOKa3aTelIbHbIE M JIOrapupMHUUEcKHUe
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIBIO0 PABHOCUIILHBIX MEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSITh HEOOXOIMMEBIC
(bopMyIIbI ISl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: CHCTEMAa M COBOKYITHOCTh YpPaBHEHHH U HEpPaBEHCTB,
PaBHOCWIIbHBIE CHCTEMBl M CHCTEMBI-CIIEJCTBHS, HAXOAUTh PELIEHHUS CHCTEMbl M COBOKYIHOCTEH
panMoHaTBHBIX, UPPALIMOHATBHBIX, TOKA3aTEIBHBIX U JOTapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelarb paLroHaJIbHbIE, uppalnytoHabHbIE, [oKa3aTesbHbIE, norapupmMuUecKue U
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOTYIH U TApaMeTPhI;

OPUMEHATh Ipaduyeckue METOJbl Ul PELIeHUs YpPaBHEHUH M HEPaBEHCTB, a TaKkKe 3ahay C
napamMeTpamu;

MOJICJIUPOBaTh peajbHbIE CUTyallUH Ha S3bIKE aJlreOpbl, COCTABIIATh BBIPAXKEHUS, YpaBHEHMUS,
HEPaBEHCTBA M MX CHUCTEMBI 10 YCIIOBHIO 33J]aud, UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJIh30BAHUEM
anmnapara ajare0pbl, HHTEpIPETUPOBATh OJYUESHHBIH pe3yibTar.

7.4.2.3. ®yHkuuu u rpaduKu:

CTPOUTH TpaUKU KOMIO3MIMU (PYHKIHMI C MOMOIIBIO 3JIEMEHTAPHOIO HCCIIEAOBAHUS U CBOWMCTB
KOMITO3UIIUH JIBYX (YHKIINH;

CTPOUTH TeoMeTpHueckue 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: TPAUKN TPUTOHOMETPHUIECKUX (DYHKITHIA;

NPUMEHATHh QYHKIMU 111 MOACTUPOBAHUS U UCCIEIOBAHUS PEAbHBIX MPOLIECCOB.

7.4.2.4. Hauana MaTeMaTH4YeCKOTO aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOHYIO JUISl UCCIIEO0BAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHNs (DYHKITMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO JJIs1 HAXOXKAECHUS HAWIYYIIEro pelleHus B MPUKIATHBIX, B TOM YHCIE
COITMANIbHO-9)KOHOMHYECKUX, 3a/ladax, JJIsl ONpENeNeHUs] CKOPOCTH M YCKOpPEHHS Mpolecca, 3aJaHHOTO
bopmynoit uimm rpadukom;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: IE€pBOOOpa3Hasi, OINpPENeNEHHBIH HWHTErpal, HaXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMNA U BBIYUCIATH HHTErpa o popmyine Hetorona—JleiiGuuna;

HAXOJUTh IJIONIAIN TNIOCKUX QHUTYP 1 00BEMBI TEJT ¢ TIOMOIIBI0 HHTETPaa;

UMETh TPEACTAaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUM HAa TPUMEpPE COCTaBICHUSA
mudpepeHIMaTbHBIX YPaBHEHUI;

pelaTh NpUKIAJHbIE 33a4H, B TOM YHCJIe COLUATbHO-3KOHOMUYECKOTO U (PU3NYECKOTO XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHATN3a.

8. PaGouas nporpamma yue6HOro Kypca «I'eomeTpusi».

8.1. IosicHuTETHHAS 3aMUCKA.

8.1.1. 'eomeTrpus ABISETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro oOIero oopa3oBaHMs,
TaK Kak 00eCHeunBaeT BO3MOXXHOCTh HW3YUEHHs JMCHUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH H
IPEeIMETOB I'YMaHUTApPHOTO IUKiIa. Jlornueckoe MplluieHue, GopMUpyeMoe MPU U3YUYEHUH 00YJaroIUMHCS
MOHATUHHBIX OCHOB TEOMETPWH, TIPU JIOKA3aTEIbCTBE TEOPEM M MOCTPOSHHH IEMNOYKH JIOTHYECKUX



YTBEP)KICHUH TIPU PEIICHUH T'eOMETPUYECKUX 3a/a4, YMEHHE BBIABHIaTh W ONpPOBEPraTb T'HIIOTE3bI
HEMOCPEACTBEHHO HCIOJIB3YIOTCS TPU PEIIEHUH 3a/lad EeCTECTBEHHO-HAyYyHOro IMKJIa, B YacTHOCTH
¢bu3nveckux 3a1ad.

8.1.2. llens ocBoeHUs TMporpamMMbl ydeOHOTO Kypca «l'eomeTpus» Ha YIIIyOJIEHHOM YpPOBHE —
pa3BUTHE MHIUBUAYAJIBHBIX CIIOCOOHOCTEH OOYYaOLIMXCS MPH U3YYCHHH T€OMETPUH, KaK COCTABISIOMICH
npeaMeTHoi obnactu «Matemaruka u uH(OpMaTrKa» depe3 obecredeHre BO3MOKHOCTU MPUOOPETeHUS U
UCTOJIBb30BaHUsl Ooyiee TIIyOOKMX T€OMETPHUUYECKUX 3HAHMM M JEHCTBUH, CHEHU(PUUHBIX T€OMETPHH, H
HEOOXOMUMBIX Uil YCHEIIHOTO Mpo(ecCHOHATbHOTO O0Opa3oBaHMs, CBSI3aHHOTO C HCIOJIb30BaHHEM
MaTEMaTHKHU.

8.1.3. [IpuopuTeTHBIMU 3aJja4aMy Kypca T€OMEeTpUH Ha YIIIyOJEHHOM YpOBHE, PACIIUPSIOUIUMHU U
YCUJIMBAIOIIUMU Kypc 0a30BOT0O YPOBHSI, SBIISIOTCS:

pacluiupeHre MpPEeJICTaBICHUsT O TeOMETPUM KaK YacTH MHUPOBOH KyJIbTyphl M (opmupoBaHue
OCO3HAaHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIIMX MAaTeMaTHYECKUX
MOJIETISIX, TO3BOJISIIOIINX OIUCHIBATh U M3Y4aTh pa3HbIE SIBJICHUS OKPY)KAIOIIEr0 MUpa, 3HAaHUE MOHATHIHOTIO
anmaparta 1o pazzaeny «CrtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

¢dopMHpOBaHHWE yMEHUS BJIAJETh OCHOBHBIMH TOHSATHSAMH O IMPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOMCTBaMHM, 3HAHUE TE€OpeM, (POPMYIT U YMEHHE UX MPUMEHSATh, YMEHHS JOKA3bIBaTh TEOPEMBI
Y HaXOJMUTh HECTaHIApPTHbBIE CIIOCOOBI pEIIeHUS 33/1a4;

dbopMupoOBaHHE YMEHHS PACIIO3HABATh HA YepTekaxX, MOJIEISIX U B peallbHOM MUPE MHOTOTPAHHUKH U
Teja BpalleHUs], KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJIEIIN;

dbopMupoBaHHE TOHUMAHHS BO3MOXXHOCTH aKCHOMATUYECKOTO TMOCTPOCHUS MaTeMaTHYeCKUX
TeopHii, GOpMUPOBaHKHE TOHUMAHHS POJIH AKCHOMATHKH TIPH MPOBEICHUN PACCYKIICHHI;

dbopMupoBaHHE yMEHHUS BIAJeTh METOJAAMU JO0KAa3aTeNbCTB M aJrOPUTMOB PEIICHUS, YMEHUS HUX
IIPUMEHSITh, IPOBOAUTD JJOKA3aTEJIbHbIE PACCYKICHUS B X0/1€ PELLICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3314 C
MPAKTUYECKUM COJIepKaHueM, (OpMHUpPOBAHUE MPEJCTaBICHUS O HEOOXOJUMOCTH JI0Ka3aTelIbCTB MPH
O00OCHOBAaHMM MAaTEMaTHUYECKUX YTBEP)KICHHM W POJIM AKCHOMAaTHKHM B TPOBENCHUH JICAYKTHBHBIX
paccykJIeHUH;

pa3BUTHE M COBEPIIECHCTBOBAHME MHTEUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEW OOydJaromIuxcs,
MO3HABATEIbHON aKTMBHOCTH, HCCIIEJIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIILJICHUS, HWHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBaHre (hYHKIMOHAIBHONW I'PAaMOTHOCTH, PEIEBAHTHONW I'€OMETPUHM: YMEHHs pPaclO3HABATh
MIPOSIBJIEHUS] TEOMETPUUECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B peaJIbHbIX )KU3HEHHBIX CUTYaLUAX
U TOpU U3YYEHUM [JPYTUX Y4eOHBIX MPEIMETOB, NPOSIBIECHUS 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PEAIbHBIX CUTYallUui, UCCIIEIOBAaHUS TOCTPOCHHBIX MOJIeNIel, HHTEPIIPETALUN MTOJTYyYEHHbIX
pE3yJIbTaTOB.

8.1.4. OCHOBHBIMHU COJIEpXKATEIBHBIMHU JIMHUSAMH ydeOHoro Kypca «I'eomerpusi» B 10—11 kmaccax
aBIsOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tena BpamieHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

8.1.5. CpopmynupoBannoe B PI'OC COO TpeGoBaHHE «yMETh OINEPUPOBATH TOHATUIMUNY,
peNeBaHTHBIX TEOMETpUM Ha yriayOon€HHoMm ypoBHe oOydenuss B 10—11 kiaccax, OTHOCHUTCS KO BCEM
COJIepKaTeNIbHBIM JIMHUSM y4eOHOro Kypca, a (popMHpOBaHHE JIOIMYECKMX YMEHHUH pachpenernsercs He
TOJIBKO IO COJEpKaTeNIbHBIM JIMHUSAM, HO U 1o TrodaMm oOydenus. ConepkaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE  IPEIMETHBIM  pe3yinbTaraM ocBoeHHs  DenepanbHOH  pabodeid  Mporpammsl,
pacnpeienéHHBIM [0 rojiaM O0y4YeHUs, CTPYKTYPHUPOBAHO TakUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpocaM oOydaromuecss oOpamaiuch HEOJHOKPATHO, YTO IO3BOJISIET OPraHU30BaTh
OBJIaJICHME TEOMETPUYECKMMM TMOHSATHSMH U HaBbIKAMHU IOCJIENOBAaTEIbHO M  IOCTYHAaTelIbHO, C
COONIIOJICHHEM TMpPHUHLUIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIOYaThb B OOLIYI0 CHCTEMY
reOMETPUYECKUX TMPEACTaBIEHUN oOOydaroumxcs, pacumpsas U yrayomsist e€, oOpa3ys MpOuHbIe
MHO’KECTBEHHBIE CBS3H.

8.1.6. Ilepexo Kk M3yUEHUIO TEOMETPHH Ha YIIIYOJIEHHOM YPOBHE TI03BOJISET:

co3nath  ycioBus it auddepeHumanuu  00ydeHUs, HOCTPOCHHUS  MHIUBUAYaJIbHBIX
00pa3oBaTeNbHBIX MPOTpamMM, OOECHEYUTh YIUIYOJIEHHOEC U3YYEeHHE TEeOMETPHH KaK COCTaBIISIOIICH
yueOHoro npenmera «MaTemMaTukay;

MOJATOTOBUTh OOYyYarOMMXCsA K MPOAODKEHUIO M3YYEHHsS MaTEeMaTHKU C Yy4€TOM BbIOOpa Oymyriei



npodeccun, odbecreurnBas IPeeMCTBEHHOCTh MEKAY OOIIUM U MPO(heCCHOHATBEHBIM 00pa30BaHHEM.

8.1.7. Obmiee uncaO0 4acoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs ydeOHOro kypca «Ieomerpus» Ha
yriryonenHom ypoBue — 204 daca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3
yaca B HEJICJIO).

8.2. Coneprxanue ooydyenus B 10 kimacce.

8.2.1. IlpsiMbIe U TIIIOCKOCTH B TIPOCTPAHCTBE.

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTne 06
aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonokeHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOUIMECs, MapajUIeIbHBIE H
cKpelmuBaomuecss npsAMble. [IpusHaku ckpemmBaromMXcss NpsAMbIX. llapamensHocTs NpAMBIX |
IUIOCKOCTEN B MPOCTPAHCTBE: MAPAJJICNIBbHBIE INPSMbIE B MPOCTPAHCTBE, NMAPAJUIEIBHOCTh TPEX HPSMBIX,
napajyieNIbHOCTh HPAMONW U MIIocKOCTH. llapanmienbHoe M LEHTpallbHOE MPOEKTHPOBAHUE, HM300pakeHue
¢uryp. OCHOBHBIE CBOWCTBa MapaUICIBHOIO NPOEKTUpOBaHUA. M300pakeHue ¢Guryp B mHapajuielbHOM
IIPOEKIMH. YINIBI C COHANPaBICHHBIMU CTOPOHAMH, YIOJ MEXKIAYy INPAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh TUIOCKOCTEM: MapaJUieJbHbIE IUIOCKOCTH, CBOWCTBA MMAPAJUIEIBHBIX IIJIOCKOCTEH.
IIpocrelime npocTpaHCTBEHHBbIE (GUIYyphl Ha IUIOCKOCTH: TETpajJp, Napajelienune], NOCTPOECHUe
CCUYCHMUI.

[lepnieHAUKYIAPHOCTD NPSAMOM U MJIOCKOCTHU: NEPIEHIUKYIIIPHBIE NIPSMBIE B IPOCTPAHCTBE, NPSMBIE
napajuleJibHble U NMEPIEHANKYIISIPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH NPSIMON U IJIOCKOCTH,
TeopeMa O MPsMON NEPIEHIUKYJIIPHON IUIOCKOCTH. OpTOroHaqbHOE NMpoeKkTHpoBaHue. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYPHI
Ha IIOCKOCThb. [lepneHIuKyNsApHOCTh IUIOCKOCTEW: NPHU3HAK MNEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEX neprneHANKyIIpax.

VYTl B IPOCTPAHCTBE: Yrojl MEXIY NPSMOM M INIOCKOCTBIO, NBYTPaHHBINA YIroJl, JIMHEUHBIM Yroi
IBYrpaHHOro yria. TpéxrpaHHblil U1 MHOrorpaHsble yribl. CBONHCTBA INIOCKUX YIJI0B MHOTOTPAHHOIO yrija.
CpolicTBa IUIOCKMX M [JBYIPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CHUHYCOB JUIS
TPEXTPAHHOIO YIJIA.

8.2.2. MHOTOrpaHHHUKH.

Bunpl MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. Ilpusma: n-yronpHas npusma, mnpsmas u
HaKJIOHHas TNpHU3MBbI, OOKOBas M TNOJHAs IOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, HpSMOYTOJIbHBIN
napajuieJienune]] U ero cBoiicrea. Kparyaiiimme nmyT Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema Ditnepa.
ITpoctpanctBenHass Teopema [ludaropa. [lupamuma: n-yroiapHas mupamuia, NpaBUiIbHAsg M yceuEHHas
nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHel mpaBUIbHONW mupaMujbl. [IpaBuiibHbIE MHOTOIpaHHUKHU:
IIpaBWIbHAs NpU3Ma W TpaBWiIbHAs NHpaMHUAa, INpaBWIbHAs TPEyroibHass NUpaMHIa W IPABHIBHBIN
TeTpa’ap, Kyo. [IpencraBineHue o NpaBUIBHBIX MHOIOIPAHHUKAX: OKTa3Jp, JOJAEKa3Ap U UKOCAdIP.

Bbruucnenne 3€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHanu, yrisl. [lnomans GokoBoid
MIOBEPXHOCTH M IOJHOM NOBEPXHOCTH MPSMOMl MPHU3MBI, IUIOIIAJb OCHOBAaHMH, Teopema O OOKOBOIl
MOBEPXHOCTU IpAMOM mpu3mbl. [lnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHOW MUPAMUJBI,
Teopema O IIOMAU YCEUEHHON TUpaMU/Ibl.

CuMMeTpHs B IPOCTPAHCTBE. DJIIEMEHTHl CHMMETPHUH NPaBUIIbHBIX MHOIOIpaHHUKOB. CHMMeETpHs B
MIPaBWJIBHOM MHOTOTPAHHUKE: CUMMETpPHS Mapajieenunena, CHMMETPUs MPaBUIbHBIX MPU3M, CUMMETPUS
IIPaBWJIBHON MUPaMUJBbI.

8.2.3. BekTopsl 1 KOOPIUHATHI B TPOCTPAHCTBE.

[TonsiTHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIEHHBIE W MPOTHUBOIOJOKHO HAlpaBJIeHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeficTBHsI C BEKTOpaMH: CIOXKEHHE M BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha 4uciio. CBONMCTBA CIOKEHHS BEKTOpOB. CBOMCTBA YMHOXEHUs BEKTOpa Ha uucio. [loHsTue
KOMIUTaHapHble BEKTOpPHI. [Ipn3Hak komIutanapHocTH TpEX BekTopoB. IIpaBuino napamnenenunena. Teopema
0 pa3JoKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. lIpsiMoyrosbHas cuctema KOOpPAMHAT B
npoctpancTse. KoopanHaTel BekTopa. CBs3b MEXy KOOpAMHATAMU BEKTOPAa U KOOPAUHATAMM TOYEK. YTOJ
Mexay BekTopaMu. CKansipHOE IPOU3BEICHUE BEKTOPOB.

8.3. Coneprxanue oOyuenus B 11 kiacce.

8.3.1. Tena BparmieHus.

[ToHsATHS: UMIMHApPUYECKAs: MMOBEPXHOCTb, KOHMYECKasi MOBEPXHOCTb, cpepruecKkasi MOBEPXHOCTb,
oOpa3yromue nopepxHoctei. Tena BpalieHus: TUIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe



pacrionioskeHue chepbl M IIIOCKOCTH, KacaTelbHas MJIOCKOCTh K chepe. M300paxkeHne Ten BpamleHHs Ha
wiockocT. Pa3BépTka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

O6BéM. OcHoBHBIE CBOHCTBA 00bEMOB Tel. Teopema 00 00bEME PSIMOYTOIBHOTO HapaljieNenueaa
U cieactus u3 He€. OOBEM PSIMON ¥ HAKJIOHHOW TTPU3MBI, IIWIHMHIPA, TUPaMHIbl U KoHyca. O0BEM mapa u
[IIAPOBOTO CEIMEHTA.

KomOunanuu ten BpaiieHus 1 MHOrOrpaHHuKoB. [Ipu3ma, BnucanHasi B HUIMHIIP, OMMCAHHAS OKOJIO
mwmHapa. [lepeceuenne cdepsl U mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockoctero. [lonstue
MHOTOTpaHHHUKA, OMTMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHONW B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

[Tnomane MOBEPXHOCTH LUJIMHJIPA, KOHYCa, Iomanb cepsl u e€ gacreid. [lomobue B mpocTpaHCTBE.
OtHomeHre 00bEMOB, TUIOIIAACH MTOBEPXHOCTEH MoM00HBIX puryp. IIpeoOpazoBanue mog00us, TOMOTETHS.
Pemienue 3a1a4 Ha MIIOCKOCTH € MCIIOJIb30BAaHHEM CTEPEOMETPUIECKUX METO/IOB.

[TocTpoeHne ceueHU MHOTOTPAHHUKOB M TeNl BpAIICHMs: CEUEHUS INUIMHIpA (MapasieibHO U
NEPIEHANKYIIIPHO OCH), CeUeHHs] KOHyca (MapajuleIbHOe OCHOBAaHMIO W TPOXOJIIEe uYepe3 BEpIIUHY),
CeueHUs 1Iapa, METOAbI MIOCTPOCHUS CEUCHUI: METOJ CJIEI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOT
IIEPEHOCA CEKYIIEH MIIOCKOCTH.

8.3.2. BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTRBE.

Bekrops! B npoctpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHOe yMHOKEeHHE BEKTOpOB. CBOMCTBa
BEKTOpHOro yMHOXxeHHs. [IpsMoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHATHI BeKTOpa.
Paznoxenne BexTopa 1o 6asucy. KoopamHaTHO-BEKTOPHBIA METO/ IPY PEIICHUU T€OMETPUYECKHX 3a/1a4.

8.3.3. JIBmkeHus B MPOCTPAHCTRE.

Jsuxenust mpoctpancTBa. OrtoOpaxkenws. [[BmwkeHus W paBeHCTBO ¢uryp. OOmme CBOHCTBa
IBUKEHU. Buabl IBMKEHUN: NapajulenbHbIA MepeHoc, IeHTpalbHas CUMMETPHS, 3epKalbHasi CUMMETPHS,
IOBOPOT BOKpYT npsMoii. [IpeoOpazoBanus nogodus. [psmas u cepa Ditnepa.

8.4. [IpenmeTHbIe pe3ynbTaThl MO OTAEIBHBIM TeMaM y4deOHoro kypca «Ieomerpusi». K konmy 10
KJ1acca 00y4aromuicss HAydUTCS:

CBOOOJHO ONEpPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPHUU MPHU PEHICHUH 33]1a4 U TPOBEACHUU
MaTeMaTHYECKUX PaCCYKICHHIA;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4;

KJacCH(UIUPOBATh B3aMMHOE PACIOIOKEHHWE NPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH TOHATHIMHM, CBSI3aHHBIMH C YIJIAaMH B NPOCTPAHCTBE: MEXKIY IMPSIMBIMH B
IIPOCTPAHCTBE, MEXAY MPSMOHN U MIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJTHO pacIio3HaBaTh OCHOBHBIE BHUJ/bI MHOTOTPAHHUKOB (TpH3Ma, MUpaMUAA, HMPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBaHUS s KilaccupHUKaIim;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB TUIOCKOCTBIO;

BBINOJIHATH NapalljielIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE NMPOEKTUPOBAHHE (PUTYp HA IIIOCKOCTb,
BBITNIOJHATH U300pakeHus (PUTyp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHUKOB pAa3JIMYHBIMU METOJAMM, BBINOJIHATH (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IJIOLIAIU MTOBEPXHOCTEH MHOTOIPaHHUKOB (IIpH3Ma, MHpaMKJIa), TEOMETPUUYECKUX Tel ¢
npuMeHeHueM Gopmyi;

CBOOOJTHO ONEpUpPOBATh MOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTb
CHMMETpPHH, IIEHTP, OCh ¥ IIIOCKOCTh CUMMETPHHU (PUTYPHI;

CBOOOJTHO  ONEpUpPOBaTh TMOHATHSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJIMHATaM B
MIPOCTPAHCTBE;

BBITIOJHSATH ICHCTBUS HA/I BEKTOPaMU;

pemarp 3a7a4l Ha J0Ka3aTelbCTBO MAaTEMaTHYECKHUX OTHONICHHHA W HAXOXKJICHUE T€OMETPHUECKUX
BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI MPU PEIIEHUH MAaTEeMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIOKHOCTH;

OPUMEHSATH MPOCTEHIINE MTPOrpaMMHbIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MIPH
PEIICHUH CTEPEOMETPUICCKUX 3a/1aY;

U3BJIEKaTh, MPEOOpa30OBbIBATH W  HMHTEPIPETUPOBATh HMH(POpPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;



MPUMEHSTH TMOJyYEHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATH peajbHbIE CUTYaIlUH,
MPUMEHSTh W3YYCHHBIE TOHATHS B IpOLIECCE TOMCKA pEIIeHUs MaTeMaTH4ecku c(opMyIMpoBaHHON
POOJIEMBI, MOJICIUPOBATH peabHbIC CUTYAllUU Ha SI3BIKE TEOMETPUHU, UCCIICOBATh TTOCTPOSHHBIE MOJIEIHU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapaTa aareOpshl, pelaTh MpakTHUYeCKHUe 3a/1adH,
CBSI3aHHBIEC C HAXOXK/ICHHUEM I'€OMETPUUECKUX BEJIIMYUUH;

UMETh MpPEeJCTaBlIeHUs 00 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPUU KaK COCTAaBHOM 4acTH (yHIaMeHTa
Pa3BUTHUS TEXHOJIOTHM.

8.5. [IpenMeTHbIe pe3ysbTaThl MO OTACIBHBIM TeMaM yueOHoro kypca «I'eomerpus». K konmy 11
KJ1acca 00y4aroImuicsl HAyYUTCS:

CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMH C IIMJIMHIPUYECKOM, KOHUYECKOW U chepuyecKoit
MMOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMOTYICHHUS,

ONEpUPOBATh TMOHATUSMH, CBS3aHHBIMH C TEJIaMHU BpALICHHS: HUIMHIPOM, KOHYCOM, cdepoil u
apom;

pacro3HaBaTh Tejla BpalleHus (LUIMHAP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI MOTYYSHHS
TEJ BpalllCHMUS,

KJIaCCU(UIIMPOBATh B3aUMHOE PACMOI0kKeHUe cephl U MIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI DJICMEHTOB MHOTOTPAHHUKOB U TEN BpaIICHHS, OOBEMBI M  TUIOIIATU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYIT;

CBOOOJIHO ONEPHUPOBATH TOHATUSIMHU, CBA3AHHBIMH C KOMOWHALMSIMH Tel BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy U OMHCAHHBIN OKOJO cdephl, cepa, BIUCAHHAS B
MHOT'OTPaHHUK WJIU TEJIO BPAIlICHHUS;

BBIUHCIISTH COOTHOIICHHS MEXY TUIOIMIAIIMU TOBEPXHOCTEH 1 00bEMaMHU MOI0OHBIX TeET,

n300paxarb u3ydyaeMble (PUTYpbl, BHIIOJIHATH (BHIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BJIICKaTh, MHTEPIPETUPOBATh M MNpeoOpa3oBbBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalK HaJ BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAMHAT;

pelaTte TeOMETPHYECKHE 3aJauyd Ha BBIYHCICHUE YIJIOB MEXIY MPSMBIMH U IUIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH, B 1I€JIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPIAMHATHOIO
METO/ia NMPY PEIICHHH;

CBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUJKEHHEM B NPOCTPAHCTBE, 3HATh CBOMICTBA
JIBUOKCHHH;

BBIMOJHATh M300pakK€HHWs MHOTOIPAaHHUKOM M TeJl BpallleHus MpH MapajjielbHOM MepeHoce,
[EHTPATbHOW CHUMMETPHH, 3€pKalbHOM CHMMETPUU, MPU IOBOPOTE BOKPYT MPSMOM, MNpeoOpa3oBaHUS
Mog00MS;

CTPOUTh CEUYEHUS MHOTOTPAHHUKOB U TeN BpalICHHS: CEUEHHUS NWIWHApA (MapalieNnbHO H
MEPIEHIUKYIISIPHO OCH), CEUEHHUs KOHyca (MapajjieibHOE OCHOBAHUIO M TPOXOIIEE 4Yepe3 BEPIIUHY),
CeueHus 11apa;

MCIIOJIb30BaTh METObl IIOCTPOEHUSI CEUEHUMN: METOJ] CIIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS,
METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHNUS,

MPUMEHSTh T€OMETpUYeCKrue (PAKThl ISl PEIICHHs] CTEPEOMETPUUYECKUX 3a]ad, MpPeroararoiux
HECKOJIBKO LIIaroB PELIeHHUs, €CIH YCJIOBUS IPUMEHEHHUS 3aJJaHbl B IBHOM U HEABHOU (opMme;

pemath 3aJaud Ha JI0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIICHMM M HaXOXJACHUE F€OMETPUUYECKHUX
BEJINYWH;

MPUMEHATh MPOTPAaMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI MPHU PELICHUU
CTEepEOMETPUUECKHX 3a]1aY;

MPUMEHSTDH MOJTYYEHHbIE 3HAHUSI HA MPAKTHKE: CPAaBHUBATh, AaHAJIM3UPOBATH U OLIEHUBATH pEabHBIC
CUTyallM¥, TPUMEHSATh W3yYEHHBIE TIOHSATHSA, TEOPEMBbI, CBOWCTBA B TMPOIECCE IIOUCKA PEUICHUs
MaTeMaTH4ecKu chOpMYyIMPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAIbHBIE CUTYallUU Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENIM C MCIOJIb30BAaHMEM TI'€OMETPUUYECKMX MOHATUNH M TeOopeM, ammapara
anreOpsl, pemaTh IPaKTUYECKUE 3a]1a4H, CBI3aHHbIE C HAXOXKJICHUEM T€OMETPUUECKUX BEIUYHH;

UMETh MPEJCTaBIeHNs 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUU KaK COCTaBHOM yacTH QpyHIaMeHTa



Pa3BUTUS TEXHOJIOTHA.

9. PabGouas mporpamMma y4ebHOT0 Kypca «BeposiTHOCTh M CTATUCTUKA.

9.1. [NosicHuTENbHAS 3aITUCKA.

9.1.1. Yuebuslii Kypc «BeposITHOCTD U CTaTUCTHUKAY YTITYOJIEHHOTO YPOBHS SIBIISCTCS MPOJAOHKECHUEM
U pa3sBUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YriyOJIEHHOro YpOBHS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus. Y4eOHbIH Kypc MpenHa3HaueH A (opMHUpOBaHHS Yy OOYYaIOIIUXCS CTaTUCTHYECKOU
KYJIBTYpbl ¥ TMOHUMAHHS POJM TEOPUU BEPOSITHOCTEH KaK MaTEMAaTHYECKOI0 MHCTPYMEHTA Uil U3y4YeHHS
CIIy4aliHbIX COOBITHH, BeNWYMH M mpoueccoB. llpu wu3ydeHun Kypca oOoramarTcs MpeAcTaBIeHUs
o0yJaroImuxcs O METO/AaX HCCIECIOBaHUS W3MEHYMBOTO MHpa, Pa3BUBACTCA IMMOHMMAHUE 3HAUYUMOCTH H
OOIIHOCTH MaTeMaTHYEeCKHX METOJOB MO3HAHHSA KaK HEOTHEMJIEMOM 4acTH COBPEMEHHOI'O €CTECTBEHHO-
HAYYHOT'O MUPOBO33PEHHSL.

9.1.2. Conepkanue y4eOHOro Kypca HampaBiI€HO Ha 3aKperuieHWe 3HAHUM, MOJIYYeHHBIX IpH
M3YyYEHHUH Kypca Ha yPOBHE OCHOBHOTO O0IIEro o0pa3oBaHMs, U Ha pa3BUTUE MPEJCTABICHUNA O CITydaifHBIX
BEJIMYMHAX W B3aUMOCBS3SX MEXIYy HUMH Ha BaXKHBIX INPUMEpPAxX, CIOKEThl KOTOPBIX MMOYEPIHYTHI U3
OKpy>Karomiero Mupa. B pesynprare y o0y4aromuxcs 10KHO C(OPMHUPOBATHCS MPEACTaBICHHE 0 Hanboee
yHnoTpeOUTENbHBIX M OOIUX  MaTeMaTHYeCKHX  MOJENSIX,  HMCHOJb3YeMbIX  JUIsl  ONUCAHUS
AQHTPOIIOMETPUUYECKUX M JEeMOrpaUyecKuX BEJIMYMH, IOTPEIIHOCTEH B paszIMyYHBIE pOJia HM3MEPEHUsX,
JUINTEIBHOCTH O€30TKa3HONH paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SBJICHHUH U
MPOIIECCOB B O0IIeCTBE. YUeOHBIN Kypc sBIsIeTCS 0a30il N1 OCBOCHHSI BEPOATHOCTHO-CTATUCTUUYECKUX
METOJIOB, HEOOXOAMMBIX CIIELUATNCTaM HE TOJIbKO MHKEHEPHBIX CHEIHAIBHOCTEH, HO TaKXKe COIUAIBbHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKW B 3HAYUTEIHHOH MEpe HCIOJIB3YIOT
anmapaT aHanuza OOJbIIMX JaHHBIX. L{eHTpanbHyl0 YacTh yueOHOro Kypca 3aHHMaeT 00CYKIIEHUE 3aKOHa
OoNbIINX Yncel — QyHIAaMEHTAIBHOTO 3aKOHA MPUPO/IbI, UMEIOIIET0 MaTEMAaTUIECKYIO (hopMalTU3aIuIo.

9.1.3. B cooTBeTCTBUM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh H
CTaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIIEICHBI OCHOBHBIE coJepXKareibHble JHHUU: «CiydaliHble
COOBITUA U BepOATHOCTH» U «CiydyaiiHble BETMUMHBI U 3aKOH OOJBIIINX YHUCEI.

9.1.4. [ToMUMO OCHOBHBIX JIMHUM B Y4€OHBIN KypC BKJIIOUEHBI JIE€MEHTH TEOPHH I'pad)OB M TCOPHH
MHO’KECTB, HEOOXOUMBIE Ul MOJTHOIEHHOTO OCBOCHMSI MaTepualia JaHHOTO Yy4eOHOro Kypca M CMEKHBIX
MaTeMaTHYECKUX YU4EeOHBIX KypCOB.

9.15. Conepxkanne nuHuu «CiydaiiHble COOBITUS U BEPOSATHOCTH» CIYKHT OCHOBOM AJis
(dbopMHUpOBaHUS MPENICTABICHUI O paclpeie]IeHu! BEPOSITHOCTEH MEXK Ty 3HAUCHUSIMH CITyYailiHbIX BEITHYMH.
BaxHyto yacTe B 3TOH copep)kaTelbHONW JIMHUM 3aHUMAET M3y4eHHE I'e€OMETPHUUECKOro U OMHOMHUAIBHOTO
pacripesieieHuii ¥ 3HAaKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMH — IIOKA3aTeNbHBIM W HOPMaJIbHBIM
pacripe/ieIeHUSIMH.

9.1.6. Tembl, CBs3aHHBIE C HENPEPHIBHBIMUA CIIyYallHBIMH BEIMYMHAMH W PACHpPEICIICHHUSIMH,
aKIEHTUPYIOT BHUMaHHE OOYyYaIOlUXCS HAa OMMCAHMM M W3YYEHHM CIIy4alHBIX SBJICHHHA C IMOMOIIBIO
HernpepbBHBIX  (pyHKIUA. OCHOBHOE BHHMAaHHE YIEISIETCS TIOKAa3aTeIbHOMY U HOPMaJbHOMY
pacripeieleHusIM.

9.1.7.B y4eOHOM Kypce TMpeaycMaTpUBAeTCs O3HAKOMHUTEIBHOE W3YYCHHE CBSI3U  MEXIY
Clly4yallHBIMM BEJMYMHAMHM U ONHCAHHE STOM CBS3U C IOMOIIBIO KOA(pUIMEHTa KOPPEISLUU U €ro
BBEIOOPOYHOTO aHayora. OTH DJIEMEHTHl COJEpXKaHWs pPa3BUBAIOT TeMy «JlmarpaMmbl paccerBaHHIY,
M3YYEHHYIO Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHus, U BO MHOTOM OITUPAIOTCS HA CBEACHUS U3 KypCOB
anreOpel ¥ TEOMETPUH.

9.1.8. Emé onuH 31eMeHT coJepXaHus, KOTOPBIM IpeliaraeTcss Ha O3HAKOMHUTEIHHOM YpPOBHE —
MOCJICIOBATEIPHOCTh ~ CITyYaHBIX HE3aBHCUMBIX COOBITHH, HACTYNAIONIMX B EIWHUILY BpPEMEHHU.
O3HakoOMJICHHE C paclpesie]ieHHeM BEpOSTHOCTEH KOJIMYEeCTBAa TaKUX COOBITMI HOCHT pPa3BHBAOLIMMA
XapakTep W SBISAETCS AaKTYaJlIbHBIM JUIsl  OyJqymmx aOWUTYpPHEHTOB, TIOCTYHAOIIUX Ha YydeOHbIE
CIELUANBbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HayKaMU, ICUXOJIOTUEH U yIIPaBICHUEM.

9.1.9. O0mee umcIO YacoB, PEKOMEHAOBAHHBIX IS M3YYEHHUS y4eOHOTo Kypca «BeposTHOCTh u
CTaTUCTHKA» Ha yriayOseHHOM ypoBHe — 68 dacoB: B 10 kiacce — 34 ygaca (1 gac B Henenmo), B 11 knacce —
34 gaca (1 gyac B HezemO)

9.2. Conepxxanue oOyuenus B 10 kiacce.

I'pad, cBs3ubIil Tpad, mytu B rpade: mukiasl u nenu. CteneHb (BAJICHTHOCTH) BepmuHbL. ['padsl Ha
IUIOCKOCTH. JlepeBps.

CrnyyaliHble SKCIIEPUMEHTHI (OIBITHI) U cly4ailHble COOBITHS. DJIeMEHTapHbIEe COOBITUS (MCXObI).



BepositHOCTB cityqaiiHOTO CcOOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHHA. CiydaiiHbIE OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omneparnuu HaJ COOBITUSAME: TIepeceueHne, 00beAMHEHNE, IPOTUBOIIOIOKHBIE COObITHA. [lnarpaMMel
Ditnepa. ®opMmyiia CIOKEHHUST BEPOSATHOCTEM.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEN. [lepeBo cirydaiiHOro skcrepuMenta. @opmyiia
notHOU BepositHocTH. Dopmyra baiieca. HezaBucrumbie coObITHS.

bunaphelil ciydaliHbplil ONBIT (MCHbITaHUE), ycnex W Heynada. HesaBucumsble ucnbiTanus. Cepust
HE3aBUCHMbIX HCHBITAaHMH [0 1mepBoro ycmexa. IlepecranoBku u Qaxrtopuan. Yuciao coueraHuil.
Tpeyronpuauk [Tackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX McTibITaHni beprymm. Ciry4aitHbIi BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpenenenus. Onepanuu Haj
CIIy4alilHBIMM BEIWYMHAMU. buHapHas ciydaiiHasg BenuuuHa. [IpuMmepsl pacnpelencHuil, B TOM YHUCIIE
reOMEeTPHUECKOe U OMHOMHUAIBHOE.

9.3. Coneprxxanue obydyenus B 11 kmacce.

CoBMmecTHOE pacipeiesieHue IByX CIydaHbIX BelnnunH. He3aBucuMble citydailHble BEJIMUMHBI.

MaremaTtnueckoe OXuAaHUE CiydailHOM BenuuuHbl (pacnpenenenus). [Ipumepsl HpUMEHEHHs
MaTEMaTHYECKOTO OXKHJAHUs (CTpaxoBaHUE, JoTepes). MaTeMaTHUecKoe OKHUJaHUE OMHAPHOW CIydaitHOM
BEIMYMHBL. MaTemMaTnueckoe O0XKMJIAHUE CYMMBl CIIy4aliHbIX BEIUYMH. MareMaTudyeckoe OKUIaHHe
F€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PACIIPEICIICHHI.

Jucnepcuss U CTaHAApTHOE OTKJIOHEHHME CllydyailHOM BenumuuHbl (pacupeneneHus). Jucnepcus
OWHApHON Cly4allHOW BeMMYMHBI. MaTeMaTH4ecKoe OXXHIAaHWE IPOM3BEACHUS M JTUCIEPCHS CYMMBI
HE3aBUCHMBIX CIy4YalHbIX BelaMuuH. Jlucmepcuss u  CcTaHAApTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE N€OMETPUYECKOTO PaCIIpEACIICHHUS.

HepaBenctBo YeObiméBa. Teopema YeOniméBa. Teopema bepHymiu. 3akoH OOJBIIMX YHCEN.
Bribopounsiii Meron uccienoBanuid. Beidopounsie xapakrepucTuku. OLeHMBaHHE BEPOSITHOCTH COOBITHS
110 BEIOOPOUYHBIM J1aHHBIM. [IpoBepka npocTeiux runoTes3 ¢ MOMOILBIO U3YUYEHHBIX PaclpeesIeHU.

HenpepeiBHble ~ ciydaiiHble  BenMuuHBL.  IIpumepsl. @DyHKIOHMS  IUIOTHOCTH  BEPOSITHOCTH
pacnpezeneHus. PaBHoMepHOE pacnpeneneHue U ero CBOMCTBA. 3alayu, NIPUBOALIME K IOKA3aTEIbHOMY
pacnpeeneHuto. 3ajaud, MpPUBOJALIME K HOPMaIbHOMY pacnpeneieHuto. @OYyHKIMS IUIOTHOCTH
BEPOSTHOCTH IOKAa3aTEeJIbHOIO pachpeieieHus, (QYHKUUS IUIOTHOCTH BEPOSATHOCTH HOPMAJIBbHOTO
pacupeneneHns. @yHKIHS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPECIICHHUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3aauu, NPUBOAALINE K PACIPEIEICHHIO
Ilyaccona.

KoBapuanuss aByx ciyuailHbix BennuuH. KoadgduumeHnt nuneliHOW koppensunu. CoBMecCTHbIE
Ha0JI0/IeHUs ABYX BeNUYUH. BeIOOpOoUHbI K03 PuieHT koppensuun. Paznuuue Mexxay TUHEHHON CBA3BIO
Y IPUYMHHO-CJIEICTBEHHON CBA3BI0. JIMHENHas perpeccusi, METO HAMMEHbBIINX KBAJApaTOB.

9.4. IlpeameTHBIE PE3YNIBTATHI IO OTACIHHBIM TEMaM y4eOHOTO Kypca «BeposITHOCTD U CTaTHCTHKAY.
K koniy 10 knacca oOyuaromumiicss Hay4uTCs:

CBOOOJHO OMEpUPOBATh NOHIATUIMHU: rpad, MIOCKUM rpad, cBsI3HBIN rpad, myTh B rpade, Lemb, UK,
JIEPEBO, CTEIIEHb BEPILINHBI, IEPEBO CIY4allHOTO 3KCIIEPUMEHTA;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMHU: CIy4yalHBIM SKCHEPUMEHT (OMbIT), ciay4yailHOe coObITHE,
3JIEMEHTapHOE CcllyyailHoe COOBITHE (3J€MEHTapHBIH MCXOJ) CIy4yallHOrO OMNbITa, HAXOAWUTh BEPOSTHOCTH
COOBITHH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;

HaXoAuTh U (HOpPMyTUpPOBaTh COOBITHS: IepeceueHne, 0ObeAMHEHUE MAHHBIX COOBITHH, COOBITHE,
MIPOTUBOIMOJIOKHOE JTaHHOMY, HMCIIOJIb30BaTh AWAarpaMMbl Jijiepa, KOOPAUHATHYIO MPAMYIO Ul peIIeHUS
3ajay, IOJIb30BaThCsl (DOPMYJION CIIOKEHUS BEPOSATHOCTEH JUIsl BEPOSATHOCTEH NBYX M TpeX CIy4alHBIX
COOBITHI;

OIEpUpPOBATh IOHATHSAMM: YCJIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEW, HE3aBUCHMBIE
COOBITHS, JI€PEBO CIIY4aHOTO 3KCIIEpUMEHTa, HaXOAMTb BEPOSATHOCTH COOBITUH C TOMOIIbIO IpaBUIIa
YMHOKEHUSI, JIepeBa CIy4aiHOrO OMbITa, MCIIONB30BaTh (POpPMYIy HMOJIHOM BeposTHOCTH, hopmyny baiieca
MIPU PEIICHUU 3aJ]1ay, OMPEAeNATh He3aBUCUMOCTh COOBITHH 1O (hopmysie ¥ MO OpraHU3aIfu CIYIaiiHOTO
JKCIIEPUMEHTA;

IPUMEHSTh H3Y4YE€HHble KOMOMHATOpHBbIE (GOPMYIBI U MEPEUUCICHUs] SJIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUI CIy4allHOTO OMbBITA, PELICHHUS 3ajiay 110 TEOPUU BEPOSTHOCTEH;

CBOOOJHO ONEpUPOBATh MOHATUSMU: OMHAPHBIN CIlydallHbIM ONBIT (MCIBITAHKE), YCIIEX U Heyjada,



HE3aBHCHUMBIC HCIIBITAHUS, CEPHUsI UCIBITAHUN, HAXOJAUTHh BEPOSTHOCTH COOBITHI: B CEpUH HCIBITAHHNA IO
MEepPBOro yclexa, B CEpUM HUCHBITAaHUN bepHymnu, B OMbITE, CBA3AHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOHN COBOKYITHOCTH;

CBOOOZHO OINEpUpPOBaTH MOHATHUSMHU: ClydaiiHas BeJIMYMHA, paclpeiesieHue BepOSITHOCTEH,
auarpamMma  pacrpenelieHusi, OuHapHas Cciy4ailHas BEJIMYMHA, TE€OMETPHYECKOoe, OWHOMHUAIbHOE
pacrpeneneHue.

9.5. IlpeameTHBIE PE3YNBTATHI IO OTACIBHBIM TeMaM y4eOHOro Kypca «BeposiTHOCTD U CTaTUCTHKAY.
K koniy 11 kimacca o0ydaromuiics Hay4YnuTCs:

OIEpUPOBATh MOHATUSAMHU: COBMECTHOE PACHpEICIICHUE JBYX CIyYalHBIX BEJIMYMH, HCIIOJIb30BaTh
Ta0JIMIly COBMECTHOTO paclpeiesieHusl ABYX CIy4alHbIX BEIHUYWH JJIsl BBIJICICHUS paclpeaesieHus: Kaxa0i
BEJIMYMHBI, OIIPEIEICHNS HE3aBUCUMOCTH CITyYallHbIX BEIMYUH;

CBOOOJAHO  ONEpUpPOBATh IOHATHEM MATEMaTHYECKOIO OXUAAHUS  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus), TpUMEHATh CBONCTBA MAaTEMAaTHMYECKOIO OKHUJAHUS IPU PEIICHUU 3a]ay, BBIUUCISTH
MaTeMaTHYeCKOe OXKHUAaHNEe OMHOMUATIHLHOTO U T€OMETPUYECKOTO PacpeIeIeHU;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: JAHMCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE CIy4YailHOH BEJIWYHHBI,
MIPUMEHSTh CBOMCTBA IUCHEPCUU CIIy4allHOM BENUYMHBI (pacrlpeiiesieHus) Mpu pelIeHUH 3aa4, BEIYUCISATh
JHCTIEPCUIO U CTaHAAPTHOE OTKIIOHEHHE T€OMETPUIECKOT0 M OMHOMHAIILHOTO PaCIpeaeTICHHIA;

BBIUKCIISTH BBIOOPOUHBIE XapaKTEPUCTUKU MO JAaHHOW BBHIOOPKE M OLEHUBATh XapaKTEPUCTUKH
reHEepalbHOM COBOKYIHOCTM JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OILIeHHBAaTh BEPOATHOCTU
COOBITUI U TIPOBEPSITH MPOCTEUIIINE CTATUCTHUECKHUE THIIOTE3bI, MOJIb3YSACh U3YYEHHBIMH PACIPEICICHUSIMH.



