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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6Horo npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

(denepasbHOTO TrOCYJapCTBEHHOrO OOpa30BATEIbHOTO CTAaHAAPTA CPEIHEro
obmero odpazopanusi(naiee — ®I'OC COO);

OPUMEPHONH OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl CpPEIHEro OOIIEro
obpazoBanus (naiee — [IOOII COO);
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHAAPTA CPETHETO
npodeccuonanbHoro oopaszosanus (nanee — GI'OC CII0) 43.02.16 Typuszm u
rOCTEIPUUMCTBO

npuMepHol  paboueil  mporpammbl  00mIeoOpa3oBaTeabHON  yueOHOMU
TUCHUIUIMHBL ~ «MatemaTukay  COIlMaJIbHO-DKOHOMHUYECKoro  mnpodwuias (s
npodeccroHaIbHBIX 00Pa30BaTEILHBIX OPraHU3aIINi);
yueOHoro 1iana no cnenuaibHoctu 43.02.16 TypusMm u rocTenpuuMCTBO

paboueil mporpamMmbl BOCHHUTaHUA 1Mo crnenuanbHocTH 43.02.16 Typusm wu

TrOCTETPUUMCTBO

[Iporpamma yueOHoro npeamera «Marematukay pazpaboTaHa B COOTBETCTBUU
¢ Konnenmueit mnpemnomaBaHus o00Ie00pa30BaTEIbHBIX JTHUCIUINIMH C YYETOM
npodeccuoHaIbHOM HAMpPaBIEHHOCTH TMPOrPaMM CPEIHEro MPOPECCHOHATBHOTO
oOpa3oBaHus, pealu3yeMblx Ha 0a3e OCHOBHOro oOmero oOpa3oBaHus,
YTBEPKICHHOM  pacnopspkeHueM  MuHucTepcTBa  mpocsemieHus:  Poccuiickoit
Oenepanmu ot 30.04.2021 Ne P-98, Ha ocHoBaHum nucbMa JlemaprameHTa
roOCy/IapCTBEHHON TMOJUTUKU B cdepe CpeaHero npopeccuoHalIbHOr0 00pa3oBaHus U
npodeccuoHaibHOr0  o0ydeHus MwuHHCTepcTBa  MpocBelieHus  Poccuiickoit
®enepanuu oT 30.08.2021 Ne 05-1136 «O HanpaBiIeHUU METOJIMK MPETIOIaBAHUS».

Conepsxanue pabodeil mporpamMel 1o npeaMery «Marematukay pa3zpaboTaHo
Ha OCHOBE:

cuHXpoHHu3anuu oOpazoBaTenbHbIX pe3yiabTaToB @I'OC COO (JIUYHOCTHBIX,
npenMetHbix, Metanpeametnoix) U GI'OC CIIO (OK, TIK) ¢ ydyerom mpodunbHOR
HAIPaBJICHHOCTHU TTpodeccun/ CeuaibHOCTH;

UHTErpallii U IPEEeMCTBEHHOCTH COJIEpKaHus Mo npeaMery «MareMaTthka» u
coliep KaHus Y4eOHBIX TUCIUILINH, Tpodeccronansubix Moayieit ®I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

VYueOnpiii mpenmer «MaTemaTukay H3ydaeTcs B O00IIE00pa3oBaTEIIBHOM IIHUKIIE
OCHOBHOW  00pa3oBaTeNbHOM  NPOTPaMMBI  CPEIHETO  MPOo(ecCHOHATHLHOTO
obpazopanus (manee — OOII CIIO) mo cmnemumanmpHOCTH43.02.16 Typusm w
roCTeNPUUMCTBO
Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHHMS C TIOJIYYCHHEM CPEIHEro OOIIero
00pa3oBaHUS.

[IporpaMmma COIEPKUT TEMATUUECKHUN IUIAH, OTPAXKAIOIMINN KOJINYECTBO YaCOB,
BBIJICJISIEMOE Ha U3yUCHHE Pa3/IesiOB U TEM B paMKax npeamMera «MaTeMaTuka.



KonTpone kauecTtBa ocBoeHusi mnpeamera «MareMaTtuka» TNpPOBOAUTCS B
IIPOLIECCE TEKYIIEr0 KOHTPOJIS U POMEXYTOUYHOM aTTECTALINH.

Texyimuii KOHTPOJIb IPOBOAUTCS B MpeAesiax yueOHOTO BpEMEHHU, OTBEAEHHOTO
Ha MpEeAMET, KaK TPaJAULMOHHBIMHU, TaK U WHHOBALMOHHBIMM METOJAMH, BKJOYas
KOMIIBIOTEPHOE  TECTUpOBaHWE. Pe3yiabTaTbl KOHTPOJIS  YUYUTHIBAIOTCA  IpHU
MOJIBEICHUH UTOTOB I10 IPEIMETY.

[IpoMesxyTouHass aTrecTalusi MPOBOAUTCA B (opMmMe 3K3aMeHa IO HUToraM
U3Yy4YEeHUS TpeIMETa.

1.2. Hean u3agaum yueOHOro nmpeaMeTa

B cootBerctBHu ¢ [IOOII COO coaepxaHue nporpaMMbl HalpaBji€HO Ha
JTOCTIKEHUE CIICAYIONINX 3a/1a4:

— «IPEAOCTaBIATh KAKIOMY OOyYaIOIMIEMyCsl BO3MOXHOCTHh JTOCTHIKCHHS
YPOBHS MaTeMaTHYEeCKUX 3HAHWM, HEOOXOJAMMOTrO JUI JaJbHEHINCH YCIENTHOM
’KM3HHU B OOIIIECTBEY;

—  «o0ecrieuynMBaTh  HEOOXOJUMOE  CTpaHE  YHUCJIO  BBIMTYCKHHUKOB,
MaTeMaTUYeCKas MOJArOTOBKA KOTOPBIX JOCTaTOYHA JIJIS MPOJIOJDKCHUS 00pa30BaHUs
B Ppa3IMYHBIX HAMpaBJICHUSAX M JUJII TPAKTHYCCKOW JIEITCILHOCTH, BKJIIOYAs
NpernojaBaHue MaTeMaTHUKHU, MaTeMaTH4YecKue HccleoBaHusi, pabotry B cdepe
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U JIp.»

— «B OCHOBHOM O0IIeM H cpeaHeM o0meM oOpa3oBaHUU HEOOXOIUMO
PEeyCMOTPETh MOJATOTOBKY OOYYaIOIUXCS B COOTBETCTBHHM C KX 3alpPOCAMH K
YPOBHIO MOJATOTOBKH B CPepe MATEMATUUECKOTO0 00OPa30BaHU».

B mpomecce ocBoenust mpenmera «Marematuka» |y — 00y4aromuxcs
[IEJICHANPABIEHHO (OPMUPYIOTCS YHUBEpCalibHbIEe Yy4eOHbIE NEWUCTBHS (manee —
YY), Brmoyas  (opMUpOBaHHME ~ KOMIIETEHIIMA B oOmactu  ydeOHO-
UCCJICIOBATEIbCKON M TIPOEKTHOM JIESITENIbHOCTH, KOTOpbIE B CBOIO OuYepelb
o0ecreynBalOT MPEEeMCTBEHHOCTh (opmupoBanus oOmmx komrereHuuii OI'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHaabHOe
CaMOOIIpeICIICHNE 00YyJaIoNIuXCsl, pa3BUTHE 0A30BBIX YMPABICHYECKUX YMEHHH IO
TUTAHUPOBAHUIO M IPOSKTUPOBAHUIO CBOETO MPOPECCHOHAIBHOTO Oy IYIIIETO.

1.3. OOmas XapakTepuCcTHKA y4eOHOI0 MpeMeTa

[Ipenmer «MaremaTkay HMEET MEXIUCIUIUIMHAPHYIO CBSI3b C  Y4eOHOM
muctiIinHON  «OO0Impe  KOMITeTeHIMH  TIpod)ecCHoHaNa»  00menpohecCHOHAITEHOTO
[IUKJIa B YaCTH Pa3BUTHS MaTeMaTHUYECKOW, (PMHAHCOBOM, YATATEIBCKOM, €CTECTBEHHO-
HAy4YHOU 'PaMOTHOCTH, a Takxke (POpMUPOBAHUS OOIIMX KOMIIETEHIINH B cpepe paboThI ¢
nH(pOopMalKeil, caMOOpraHu3aluy U CaMOYTIPaBJICHUS, KOMMYHHUKAIIUH.

CopepxaHue  TpeaMeTa  HAmpaBlIeHO  HAa  JIOCTHXKEHHE  JIMYHOCTHBIX,

METanpeAMETHBIX U MPEIMETHBIX pe3yJIbTaTOB 00yueHus, periaMmeHTHpoBaHHbIX OI'OC
COO.



B mpodunbHYI0 COCTaBISIONIYIO TO TPEAMETY BXOIUT MPOQECCHOHATHHO
OPUEHTUPOBAHHOE COJIEpKaHKUE, HEOOXOAMMOe sl (POPMHPOBAaHUS Yy OOyYaroIIUXCS
001X 1 Mpo(heCCHOHATBHBIX KOMIIETEHIIU.

B umensx mnoaroroBku oOywarounuxcss K Oyaymied npodeccruoHanbHOM
AeSTeNFHOCTH MPU M3YYEHUH ydeOHOro mpeameTa «MaremaTika» 0co00e BHIMAHHE
yaesieTcs pa3BUTHIO KOMMYHHUKATHBHBIX YMEHUU (bopmymnupoBaTs,
apryMEHTHUPOBATh M KPUTHUKOBATH), (HOPMHUPOBAHUIO OCHOB JIOTUYECKOTO MBIILICHUS
B YaCTH MPOBEPKU UCTUHHOCTHU U JIOKHOCTH YTBEPKICHHUH, TOCTPOCHUS IPHUMEPOB H
KOHTPIIPUMEPOB, IETOYEK YTBEPXKIACHUH, (QOPMYITUPOBKH OTpPUIAHUH, a TakkKe
HEOOXOAMMBIX U JOCTATOYHBIX YCIOBHIA.

B mporpamme mo mpeamery «MareMaTukay, peaM3yeMoOil MpH IOITOTOBKE
o0ydJarommxcss 1O CHEUAIBHOCTIM/TpodeccusiM, TPOoPUIHHO-OPUEHTHPOBAHHOE
coZiep’KaHWEe HaXOJUT OTpakeHUE B pas3zenax: TeoMeTpus, anreOpa MW Hayaia
aHalm3a, KOMOMHATOPUKA, TEOPHS BEPOSITHOCTEH U CTATUCTHUKA.

1.4. Tlnanupyemble pe3yabTAaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa
1.5.

KO}II)I HJ’[aHpreMble pe3yabTaThbl OCBOCHHUS TUCHHUIIIMHBI BKJIIOYAKI0T

JInyHocTHBIE pe3yabTatsl (JIP)

JIP 04 copMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY y POBHIO Pa3BHUTHA
HAayKU U OOLIECTBEHHON NPAKTUKH, OCHOBAHHOI'O Ha JTUAJIOre KYJIBTYp, a TAKKe Pa3IN4HBIX (HOpM
OOLIIECTBEHHOT'O CO3HAHMSA, OCO3HAHHE CBOET'O MECTa B MOJIHMKYIBTYPHOM MHUpE

JIP 05 COpMHPOBAHHOCTh ~ OCHOB  CaMOpa3BUTHS WM  CAMOBOCIHMTAHHS B  COOTBETCTBHH  C
O0II[eUeNIOBEYECKMMU LIEHHOCTSIMM M HJeallaMH  TPaXJIAHCKOro OOIIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSATEIEHON, TBOPYECKOM M OTBETCTBEHHOU JESITENbHOCTH

JIP 07 HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIEr0 BO3pPacra, B3pOCIBIMH B
00pa3oBaTeIbHON, OOIIECTBEHHO MOJNE3HOW, Y4eOHO-HCCIIEOBATEILCKON, MPOSKTHON U JPYrux
BUJAX JEATEILHOCTH

MeTtanpeameTHsble pe3yabTaTthbl (MP)

MP 01 YMEHHUE CAMOCTOATEIIBHO OIPEACIIATh HEIU ACATCIBHOCTH W COCTABJIATH IUIAHBI ACATEIBHOCTH,
CaMOCTOATCIIbHO OCYIIECTBJIATD, KOHTPOJIMPOBATH n KOPPEKTHUPOBATH JCATCIIBHOCTD,
HCIIOJIB30BaTh BCE€ BO3MOXKHBIE PECYPCHI I JOCTIDKECHUS ITOCTAaBJICHHBIX nene u peanmsanun
IJIaHOB JCATCIIBHOCTH, BBI6I/IpaTB YCHOEIIHBIE CTPATETHUU B PA3JIMYHBIX CUTYallHAX;

MP 02 YMEHHE MPONYKTUBHO OOINATHCS W B3aWMOJCHCTBOBATH B IPOIECCE COBMECTHOHM IESTEIhHOCTH,
YYUTHIBATH MMO3UIMU APYIUX YIaCTHUKOB JAEATENBHOCTH, 3(p(PekTHBHO pa3pernaTts KOH(IUKTEI,
MP 03 BIIaJICHUE HABBIKAMH ITO3HABATENHHOW, YI€OHO-MCCIEIOBATENhCKON U MPOEKTHOW NeATEIFHOCTH,

HaBBIKAMH pa3pemlIeHnusl MpoOeM; CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEBHOMY MOWCKY
METOJIOB PEHICHNS NPAaKTHIECKUX 33134, IPIMEHEHHIO PAa3JIMIHBIX METO/IOB MTO3HAHMS;

MP 04 TOTOBHOCTB U CLIOCOOHOCTH K CAaMOCTOSITENNFHON WH(POPMAIIMOHHO-TIO3HABATENFHOMN IeSTeNFHOCTH,
BJIa/ICHUE HABBIKAMU MONY4CHHs HEOOXOAMMON HH(OPMAIIMU U3 CIOBApei pa3HbIX THIIOB, YMEHUE
OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWH(DOPMAIMHU, KPUTHYECKH OICHHBATH U
HMHTEPIPETUPOBATh HHOOPMAIIUIO, ONYIAEMYIO M3 Pa3INYHbIX HCTOYHUKOB;

MP 05 YMEHHE HCIIONB30BaTh CPEACTBA MH(DOPMAMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOIIOTHH (manee —
UKT) B perieHnn KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHU3AaMOHHBIX 337ad C COOJI0/ICHIEM
TpeOOBaHMI SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THTHEHBI, pecypcocOepesKeHns], MPaBoOBhIX U
STHYECKUX HOPM, HOPM MH()OPMAITMOHHON O€30MacHOCTH;

MP 07 YMEHHE CaMOCTOSATENLHO OLEHHBATh W NPUHUMATH PELICHUS, ONPECISAIONINE CTPATErHIo
MOBEJICHMS, C YUE€TOM I'PaKJAHCKUX M HPABCTBEHHBIX LICHHOCTEH;

MP 08 BIIQJICHUE SI3BIKOBBIMU CPEACTBAMHM — YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHMs], UCTIONIb30BATh aJICKBATHBIE SI3BIKOBBIE CPEJCTBA;

MP 09 BJIaJICHUE HABBIKAMH II03HABATEIHbHON peQIIEeKCHH KaK OCO3HAHHs COBEPUIAEMBIX NEHCTBHH M
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MBICIIUTCIIBHBIX TPOLECCOB, UX PE3YJIbTATOB U OCHOBaHl/If/'I, I'paHull CBOCro 3HAaHWSA W HE3HAHUA,
HOBBIX IMO3HABATCJIIbHBIX 3aJa4 U CPCACTB UX JOCTUIKCHHA.

IIpenmeTHBIe pe3yabTaThl yriyo/iaeHHblii yposens (IIP/y)

I1P601

C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MAaTEMATHUKEC KaK 4aCTH MI/IpOBOﬁ KYJIBbTYPBI U MECTC
MaTCMaTUuKu B COBpeMeHHOﬁ HUBHUJIN3a1IH, crioco0ax OmuMcaHus SBJICHUN pCajibHOro MHpa Ha
MaTEMaTHYCCKOM S3BIKEC,

I1P602

C(bOpMHpOBaHHOCTB HpeZ[CTaBJ'IeHI/Iﬁ 0 MaTEMAaTHYECKHUX MOHATHIX KaK BaXKHEHITNX
MaTEMAaTUICCKUX MOACIIAX, MMO3BOJIAIOIINX OIMUCHIBATDL U U3YYaTh Pa3HbIC MMPOLUECCHI U SIBJICHUA
MMOHMMAaHHNC BO3MOXHOCTH AKCUOMATHYCCKOI'0 ITOCTPOCHUA MAaTCMATUYCCKUX TeOpHﬁ;

I1P603

BJIAICHUEC METOJAaMU JOKA3aTCIbCTB U aJITOPUTMOB PCHICHUA, YMCHUC UX ITPUMCHATDH, ITPOBOJAUTH
JIOKa3aTCJIbHBIC PACCYKACHUA B XOJIC PCIICHUA 3a/1a4;

I1P604

BJIaJICHUE CTAHJAPTHBIMU NIPHEMaMU pelIeHHUs PAlMOHATIbHBIX U UPPALIOHATIBHBIX,
MOKA3aTEeNbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U HEPaBEHCTB, UX CUCTEM;
UCTIOJIb30BaHHE TOTOBBIX KOMITBIOTEPHBIX NMPOrpamMM, B TOM UHCIIE JUTsl TOUCKA ITyTH peIleHus U
WITIOCTPAIMHU PelIeHNUs] YpaBHEHUH U HEPABEHCTB,

I1P605

C(l)OpMI/IpOBaHHOCTL Hpe[[CTaBJ'IeHI/Iﬁ 00 OCHOBHEIX IIOHATHUAX, UJCAX U MCTOAaX MAaTEMAaTHUUYCCKOI'O
aHalik3a,

I1P606

BJIaJICHHE OCHOBHBIMH MOHATHSIMH O TUIOCKMX M MPOCTPAHCTBEHHBIX FEOMETPHUUCCKUX (QUTYpaX, UX
OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH TCOMETPHUYCCKUE (PUTYphI Ha
yepTexkax, MOAESIX U B pealbHOM MHpE; IPUMEHEHNE H3yIeHHBIX CBOMHCTB F€OMETPHYECKUX
¢buryp u GpopmyIn 1uis pelieHusi TeOMETPHUYECKHX 3a/1a4 M 33124 C MPAKTHYECKUM COJICPIKaHHEM;

I1P607

c(OpMHUPOBAHHOCTH MPECTABICHHUI O MPOLIECCAaX U SBICHUSIX, UMEIOIINX BEPOSTHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE, OCHOBHBIX MOHATHAX
3JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUI HAXOIUTh U OLICHUBATH BEPOSTHOCTH HACTYILICHUS
COOBITHI B IPOCTEHIIINX NPAKTHYECKUX CHTYAIUSX U OCHOBHBIC XapaKTEPUCTHKU CIydaliHBIX
BEJIMYMH;

I1P608

BJIaJICHUC HAaBBIKaMU HMCII0JIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPpH PEIICHUN 3a1a4;

1Py 01

copMUPOBaHHOCTB MPEACTABICHUI 0 HEOOXOAUMOCTH J0KA3aTeIbCTB PH 00OCHOBAHUH
MaTEMAaTHYECKUX YTBEPXKJICHUI U POJIM AKCHOMATHKH B IPOBEICHUH JIElyKTUBHBIX PACCYKACHUH;

1Py 02

copMUPOBaHHOCTB MMOHATUIHOIO allllapaTa 10 OCHOBHBIM pa3feiaM Kypca MaTeMaTHKH; 3HAHUI
OCHOBHBIX TeopeM, (HOpMyI U YMEHHS HX IPUMEHATH; YMEHHS JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJAPTHbIE CIOCOOBI PEIICHUs 3a1a4;

1Py 03

copMUPOBaHHOCTH YMEHHUH MOJEIUPOBATH PEajIbHbIE CHTYALUH, HCCIEA0BAaTh OCTPOCHHBIE
MOJIEIM, HHTEPIIPETUPOBATH NTOJIYIEHHBIH PE3yIbTaT;

1Py 04

copMHUPOBaHHOCTB MPEACTABICHHUI 00 OCHOBHBIX MOHATHUSIX MaTEMAaTHYECKOTO aHAIIN3a U UX
CBOWCTBaX, BJIaJCHHE YMEHUEM XapaKTepH30BaTh MOBeeHIE (QYHKIMH, HCIIOIB30BaHUE
TIOJTYYEHHBIX 3HaHUH AJIs1 ONMMCAHKs U aHAJIN3a peabHbIX 3aBUCUMOCTEH];

TPy 05

BIIaJICHUE YMEHUSAMH COCTABIICHUS BEPOATHOCTHBIX MOJIENEH MO YCIOBUIO 33/1a41 1 BBIYHUCIICHUS
BEPOSATHOCTU HACTYIUICHUS COOBITHH, B TOM YHCIIE C IPUMEHEHHEM (GopMyiT KOMOMHATOPHKH
OCHOBHBIX TEOPEM TEOPHHU BEPOATHOCTEH; UCCIEIOBaHUS CIy4YaifHbIX BEJIMYMH 110 UX
PpacIIpe/ieNICHHIO.

2. OFbEM YYEBHOI'O ITIPEJMETA U BUJbl YYEFHOM PABOThI

Bupa yueO6Ho# padoThl O0beM B yacax
O0beM 00pa3oBaTeIbHONM MPOrpaMMbl YU4eOHOT0 peaMeTa 264
OcHoBHOE conepxaHue 248

BT. 4.

TEOpEeTUIEeCKOe O0yUeHHE 140
MPAaKTUYECKHUE PAOOTHI 100
IIpodeccnoHabHO OPUEHTUPOBAHHOE COACPKAHME 8




BT. 4.

TEOpeTHYeCcKoe 00ydyeHne 2
IIpaKTH4ecKue paboThl 1
IIpoMe:kyTouHasi aTTecTALUSA IK3aMeH




3. COIEP KAHUE U TEMATUYECKOE INIAHUPOBAHUE YUEBHOW JUCHUILIMHbI«MaTtemaTukay»

Obnem Kon Kon Hanpagienn
HaumenoBanue Conep:xanne yuyeoHoro Mmarepuasna u ¢GopMsl OpraHu3anuu o0pa3oBaTe/jibH | 00pa3oBaTeJLHOT 1
Pa3aesioB U TeEM JesITeJILHOCTH 00y4aoLIHXCsl B Hacax 0ro pesyJabrara 0 pe3yJabTaTa BOCIHMTATEIb
D1oC COO DI'OoC C110 HOJ#i padoThI
Paznea 1. [loBTopenne Kypca MAaTeMaTHKHM OCHOBHOM IIKOJIBI 15
Temal.l Conep:xkanue y4eOHOro MaTepuaia
IloBTOpenue Maremarnka B HayKe, TEXHHKE, B HH)OPMAIIMOHHBIX 1 Ip6 01
Kypca TEXHOJIOTUSIX U B MPAKTHYECKON JeITENFHOCTH
MAaTEeMaTHKH Ilenu u 3agaum U3y4eHUs] MaTEMaTUKU ITPH OCBOCHUU 1
OCHOBHOM IIKOJIBI crnernaabHoct CITO
Yucna v BIYUCIECHUS 1 [1p603 IIK 1.4.
Bripaxkenns u nx npeoOpa3oBaHUs 1 [1p604
YpaBHEHUsI U HEPABEHCTBA 1
Cucrembl ypaBHEHHIA 1
IIpakTnyeckasi padora Nel BxoaHol KOHTpOIH 1
IIpodeccnoHaAIBLHO-OPHEHTUPOBAHHOE COlep:KaHHe
IIpakTHyeckasi padora Ne2 1 [Tp601 IIK 1.4.
Hauncnenne 1 mepepacyeT NeHCHH [1p608
IIpakTHyeckasi padora Ne3
Hauucnenue komieHcaiuu 1
IMpakTyeckas padora Ned
Hauncnenne neHeXHBIX BHIILIAT 1
CamocrosTenbHast paboTa 00yJIaroInuXcs: 5

- momoOpate WHGOPMAIMIO WHTEPHET pPECYypcoB Ha TEMY:
«[Iponcxoxnenne HaTypaJbHBIX YHUCel U apuUPMETHUECKHX
JICUCTBHUH HaJl HUMHU;

- U3YYUTHb METONYECKUE PEKOMEHJAIINH 110 O(OPMIICHHIO
Mpe3eHTalNY;

- BBIIMCATh OCHOBHBIE TE3UCHI;

- IOATOTOBUTH MpE3eHTaLnIo Ha TeMy: «lIpoucxoxkaenune
HATYpPaJbHBIX YUCEN U apu(METHUECKHX JCHCTBUH HaJl HUMI.




Paznea 2.

IIpsiMBble ¥ NJI0CKOCTH B MPOCTPAHCTBE

Tema2.1
IIpsimble 1
IUIOCKOCTH B
NPOCTPAHCTBE

Cozepxanue yaeOHOr0 MaTepraia

21

OCHOBHBIE TIOHSTHSI CTEPEOMETPHH

[TapasuienbHOCTE ABYX HNPSAMBIX B IPOCTPAHCTBE.

[TapainenbHOCTh NPSAMON U TIOCKOCTH

ITapaienbHOCTB MIOCKOCTEN.

ITapasurenbHOE POEKTUPOBAHUE

Ilepnen AUKyIIPHOCTD NPSAMBIX

IlepnienAMKYIAPHOCTD NPSIMOHN U IIJIOCKOCTH

Teopema o0 Tpex nepneHauKyIspax

IleprieH IUKYJISIPHOCTD TJIOCKOCTEN

IIpakTH4yeckas padora Ne 5
Breaucnenune pacCToOAHUA OT TOYKU OO0 HpHMOﬁ 1 OT TOYKHU
710 TUTOCKOCTH

e L I e I e e

IIpakTyeckas padora Ne 6
Pemrenwne 3a1au ¢ UCTIONBE30BaHUEM TEOPEMBI O TPEX
MepIeHTUKYIISIpax

IIpakTHyeckasi padora Ne 7
Haxoxnenue BeTHUMHBI IBYTPAHHOTO yTiia

IIpakTyeckas padora Ne 8
Koutpoabnas padora Nel

I1p602,
ITp603

IIpod

CCCHOHAIBHO-OPUCHTHPOBAHHOE COACPKAHUEC

IIpakTyeckas padora Ne 9

CocraBneHue CpaBHUTEIbHBIX ITPAQUKOB OKa3aHUS
MaTepHaIbHOM MOJIEPKKH U COLUATBLHOr0 o0ecTedeHns
OTIENBHBIX KATErOpHil Tpak/iaH (MHBAIN/IOB, JETEH,
MHOTOZIETHBIX CEMeH U T. I.).
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CamocrosTenbHasi paboTa 00yJaroIInuXCs 7
- moxo0paTh MH(OPMAIUIO HHTEPHET PECYPCOB HA TEMY:
«AKCcHOMAaTHKa B MATEMAaTHKE U B TIOBCCTHEBHOMN YKU3HI;

- U3YYUTh METOJMYECKUE PEKOMEH AU 110 0(hOPMIICHHIO
COOOIIEHNUI;

- HamucaTh COOOIICHUE Ha TeMY: «AKCHOMAaTHKa B MAaTEMaTHUKE U B
TTOBCEIHEBHOM KU3HNY;

- mo00paTh MH(POPMAIIHIO HHTEPHET PECYPCOB HA TEMY:
«EBKIn10Ba reomMerpusi U reomeTpus JIobaueBCcKoroy;

- IPOBECTH aHAJIU3 M COCTABUTh CPABHUTEILHYIO TAOIMUKY HA TEMY
«EBKinjioBa reomerpus u reomeTpus JIobaueBcKoroy.

(=Y
oo

Pazpnen 3 KoopanHaTtbl 1 BEKTOPHI B MPOCTPAHCTBE

Tema3.1 Conepxanue yaeOHOT0O MaTepraa

Koopaunate! u JexapToBBl KOOPAMHATHI B IPOCTPAHCTBE
BEKTOpbLI B PaccrosiHue Mmexny AByMs TOUKaMu
NpoCTpaHCTBE Bekrtopsl B mpocTpaHCTBE

JelicTBus HaJl BEKTOpaMu

Yron Mexy BeKTopaMmu

CkaJsipHOE IPOU3BEICHUE BEKTOPOB
PasnoxeHue BekTopa 110 HalpaBJICHUSIM
IIpakTnyeckas padora NelQ

CrnoxxeHne 1 YMHO)KEHHE BEKTOPOB

I1p603
[1p601,
I1p608

I I I i

IIpakTnyeckasi padora Nell 1
Haxoxaenue paccTosTHAS MEXKAY TBYMS TOYKAMHU

IMpakTu4yeckas padora Nel2 1
Brrancrienne ckaiaspHOro MPOU3BECHIS BEKTOPOB

IMpakTuyeckas padora Nel3 1
Paznokenue BeKTOpa 1o HaIpaBICHUSAM

IIpakTnyeckas padora Nel4 1
KonTtpoabnas pabora Ne2
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CamocrosTenbHasi paboTa 00yJaroIInuXCs 6
- momoOparh WHGOPMAIMI0 HMHTEPHET PECYpPCOB Ha TEMY:
«[TonsipHas cucTema KOOpAWHAT Ha IIOCKOCTHY;
- BBIITMCAaTh OCHOBHBIC TC3HCHI,
- TOATOTOBUTH cooOmieHne Ha Temy: «llomspHas cucrema
KOOp/IMHAT Ha TUIOCKOCTHY;
- BBICTYIIUTB NEpPE IPYIIIOi.
Paznen 4 OcHoBbl TpUronoMerpun. Tpuronomerpuyeckue GpyHKIHHA 42
Temad.1 ConepxaHue yueOHOro MaTepuaia
OcHoBBI
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YHCIIa. 1 [Tp603, [p604
TPUTOHOMETPHH.
TpI/IFOHOMeTpI/I‘[e rpaZIYCHaH Mepa yria 1
cKkHMe PYyHKIHMHU
Pajmannast Mmepa yria 1
OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA. 1
DopMyIThl IPUBEICHUS 1
CuHyc, KOCUHYC, TAHI'€HC CYMMBI U Pa3HOCTH JBYX YIJIOB 1
CuHyc ¥ KOCHHYC JBOWHOTO yTia 1
@DopMyJIbl TIOJIOBUHHOIO YIjia 1
Tpuronomerpuyeckie QyHKIIUNA CHHYC ¥ KOCHHYC, FX 1
CBOMCTBA
Tpuronomerpuueckue pyHKINN TAHT'€HC U KOTAHT€HC, UX 1
CBOMCTBA
I'padviku TpuroHomMerpudeckux QyHKIINH 1
OO0paTHbIE TPUTOHOMETPUYECKHE (DYHKITUH 1
[Ipocrelimme TpPUTOHOMETPUUECKUE YPABHEHUS 1
[Ipocreiimme TpUroHOMETpHUYECKHE HEPABEHCTBA 1
TpUroHOMETPUUECKUX YPaBHEHUI 1
CucTeMBbl TPUTOHOMETPUIECKUX YPaBHEHUI 1
IMpakTuyeckas padora Ne 15 1
[IpeoOpa3oBanre TPUTOHOMETPUUECKUX BBIPAKEHUN
IMpakTuyeckas padora Ne 16 1

Hcnonp3oBanue ¢GopMys IpUBEIEHHS K BEIYMCICHUIO YTIIOB
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IIpakTnyeckas padora Nel7
[IpeoOpazoBanue rpag kOB TPUTOHOMETPHUYECKUX (HYHKIIUI

IIpakTnyeckas padora Nel8
Haxoxxaenue o0paTHBIX TPUTOHOMETPHUYECKUX (PYHKITHIN

IIpakTnyeckas padora Nel9
Pemenune npocTeiyx TPUrOHOMETPUYECKUX YPABHEHU I

IIpakTnyeckas padora Ne2(0
Pemenune npocTeimx TpUroHOMETPUYECKUX HEPABEHCTB

IIpakTHyeckas padora Ne 21
Pemenune TpUroHOMETpUYECKUX YPaBHEHUI

IIpakTuyeckas padora Ne 22
Pemenue TpUroHOMETpUUECKUX YPaBHEHUI

IIpakTuyeckas padora Ne 23
Pemenue cucteM TpUrOHOMETPUYECKUX YPABHEHMI

IIpakTyeckas padora Ne 24
Perienue cucteM TPUrOHOMETPUUECKUX YPaBHEHUN

IIpakTyeckas padora Ne25
Koutpoabnas padora Ne 3

IIpakTyeckas padora Ne 26
Koutpoabnasi padora Ne 3

CamocrosTensHast paboTa 00yJIaroInXxcs:

- mpopaboTaTh CTpaHUIIBl yIeOHO! JTUTEPATYPHI
«Tpuronomerpuieckue GyHKIum», MTHTEpHET pecypcea;

- coOpaTh HEOOXOAMMYIO WH(OPMAITHIO;

- U3YYUTHh METOANYECKUE PEKOMEHAIINH 110 CO3AaHUIO IIPOEKTa;

- BBITIOJTHUTH MTpeoOpa3oBaHue rpadrka 3aJaHHON (PYHKIINH;

- IOATOTOBUTH NPOEKT Ha TeMy: « T puronomerpuueckue GpyHKINNY;
- IOATOTOBUTHCS K 3aIIUTE IPOEKTA Ha TEMY:
«TpuroHomerpuueckue GyHKIUNY;

- 3aIUTUTH [TPOEKT.

14

Paznen 5

IpousBoanas pyHK UM, ee IPUMEHEHUE

54

Tema 5.1
IIpounsBoanas
¢ynknumn, ee
NpUMeHeHHne

Conep:xanue yueOHOro MaTepuaa

IlonsTue o npeacic nocjiaca0BaTCiIbHOCTH

JnuHa OKpYXHOCTH M IJIOIIAb KPYTra KaK Mpeiesbl
[IOCIIE0BATENBHOCTH

T1p605

IIK 1.4.
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[TonsiTue mpou3BoAHOIM

[IpousBoanbie QyHKINT

IIpousBonHbBIE CyMMBI, PA3HOCTH

HpOI/I3B OIHBIC ITPOU3BCACHU A

IIpousBomHbBIE YACTHOTO

[Ipon3BoAHbIE TPUTOHOMETPUUYECKUX QYHKIUI

[IponsBoaHas CIIOKHON QYHKINH

[NousiTre 0 HEPepBIBHOCTH (QYHKIIMN

Meron uHTEpBAJIOB

I'eoMerpuueckuii CMbICI IPOU3BOIHON

DU3NYECKU CMBICI NIEPBOM U BTOPOU TPOU3BOIHOM

Haxoxaenue cKopocTH IS TIpoliecca, 3aJaHHoro (Gopmyinoi
1 TpauKoM.

L R

MOHOTOHHOCTB (PYHKIUU

Touku dKCTpeMyMa

I'paduku qpoOHO-THHEWHBIX (YHKITHI

Haubonbiee 1 HanMeHbliee 3HaUCHUST QYHKITUU

IIpakTHyeckasi padora Ne 27
Brruucnenve npon3BoHON TaONMUIHBIX QYHKIMN

e e L L

IIpakTyeckas padora Ne 28
Brrancnenve mpon3BonHoON QyHKINN

IIpakTyeckas padora Ne 29
Brrancnenve mpon3BonHON QPyHKINN

IIpakTnyeckas padora Ne 30
Brrancnenre mpon3BoIHOM CI0KHON (yHKITHH

IIpakTnyeckas padora Ne 31
Brrancnenre mpon3BOIHON CIOXKHON (DYHKITHH

IIpakTnyeckas padora Ne 32
Haxoxxnenue yriioBoro ko3¢ ¢uimenTa kacarenbHON

IIpakTnyeckas padora Ne 33
Brruucnenre TaHreHca HaKkJIOHa KacaTeIbHOH K rpaduKy

hyHKIIH

IIpakTn4yeckas padora Ne 34
CocraBieHue ypaBHEHHUS KacaTeJIbHOH K rpaduKy QyHKIUN
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IIpakTnyeckas padora Ne 35
Brruucnenre ckopocT MaTepruaibHOM TOUKH

IIpakTnyeckas padora Ne 36
Beluncienne yCKOpeHHs MaTeEpUaIbHON TOUKH

IIpakTnyeckas padora Ne 37
Uccnenosanue GyHKIIMKA HA MOHOTOHHOCTh

IIpakTnyeckas padora Ne 38
UccnenoBanne QpyHKIMK HA TOYKH SKCTPEMyMa

IIpakTHyeckas padora Ne 39
Breraucnenune HaI/I6OHBHIeFO 1 HAUMCHBIICT O 3HAYCHUA

(dyHKIMH

IIpakTuyeckas padora Ne 40
Bremaucnenune HaI/I6OHLHIeI'O 1 HAUMCHBUICT O 3HAYCHUA

dhyHKIHIH

IIpakTH4yeckas padora Ne 41
HccnenoBanne pyHKIMM U IOCTPOCHUE €€ Tpaduka

IIpakTyeckas: padora Ne 42
HccnenoBanne pyHKIMM U TOCTPOCHUE €€ rpadhuka

IIpakTyeckas: padora Ne 43
KoutpoabHas padora Ne 4

IIpakTyeckas padora Ne 44
KoutpoabHas padora Ne 4

CamocrosTenpHast paboTa 00yJIaroInXxcs:

- mopoOpaTh MaTepual ¢ HTepHeT-pecypca 0 BEIUKUX
MaTeMaTHKax, UMEHa KOTOPBIX CBSA3aHBI C TPYAAMH O IPOU3BOIHOU
(dhyHKIIH;

- U3y4YHUTh METOJMYECKUE PEKOMEHIAIINU O CO3JaHUH MPE3CHTALNY;
- CO3/1aTh Mpe3eHTannio «BKiag ydeHsIX B pa3BUTHE

1 hepeHIIaTbHOTO HCUUCTICHUS »;

18

Paznen 6

MHOTrOorpaHHUKHM M TeJla BpalleHust

66

Tema 6.1
MHororpaHHuKH
U TeJIa BpalleHus!

Conep:xanue yueOHOro MaTepuaa

Muororpannuku. Bepimnel, pedpa, rpaHun MHOTOTpaHHUKA

I/I306pa>KeHHe MHOTI'OI'PAaHHUKOB

T1p603

IIK 1.4.
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ITpusma, ee COCTaBISIONINE, CCUCHUS

[IpsimMas u mpaBUiIbHAS IPU3Ma

[Mapannenenunen. Kyo.

Ceuenus ky0a U napajuienenunena

ITupamuna, ee cocrapisromue. CeueHue.

IIpaBunbHas nupamuaa. Y ce4eHHAs TUPaMUIa

bokoBast 1 onHast NOBEPXHOCTH IPU3MBI

bokoBas u monHas MMOBEPXHOCTH NMPaMHIbL

Cummerpus B KyOe, apaienenumnene

CumMMeTpus B IpU3Me U B THpaMHIE

HpaBI/UIBHBIe MHOT'OT'paHHUKH.

CBoiicTBa MpaBUIIBHBIX MHOTOIPAHHUKOB

unuHap, ero cocTaBIAIOIINE

Ceuenus uImHApPa

Konyc, ero cocrasisronue

Ceuenue KoHyca

YceueHHbIN KOHYC.

Ceuenmne ycedeHHOTO KOHYyCa

IIap u cdhepa

Ceuenus mapa u chepsl

IToustre 06 0ObeMe Tena

OtHotreHne 00beEMOB MOAOOHBIX TEI

OOBbeMbl MHOTOIPaHHUKOB

OObemMBl Ten BpaleHus

[Inommaae MOBEpXHOCTH IIMITHHPA

[Inomraae MOBEpXHOCTH KOHYCA

[Tnomans cdepsr

IIpakTnyeckas padora Ne 45
Beruucnenre cocTaBIisSIOMUX MPU3MBI

I I I I R L R e e R R

IIpakTnyeckas padora Ne 46 1
BerunciieHre OCHOBHBIX 3JIEMEHTOB NapasuleNenumesa, Kyoa
IMpakTuyeckas padora Ne 47 1

Brruncienne 0oCHOBHBIX 3JIEMEHTOB MUupamMuabl
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IIpakTnyeckas padora Ne 48
[ocTpoeHue ceueHnit MHOTOrPaHHUKOB

IIpakTnyeckas padora Ne 49
Beruncnenuve miomaan 60KOBOM MTOBEPXHOCTH
MHOT'OI'PaHHUKOB

IIpakTnyeckas padora Ne 50
Brlunciienue miomaam nojHoH MOBEPXHOCTU
MHOTOI'PaHHUKOB

IIpakTH4yeckas padora Ne 51
Briunciienne cocTaBisOMMX UJIAHIPA

IIpakTHyeckas padora Ne 52
Brruucnenre cocTaBisoMX KOHyca

IIpakTuyeckas padora Ne 53
ITocTpoenue ceueHnii Ten BpaleHUs

IIpakTHyeckas padora Ne 54
Berancrenne o6bemMa MHOTOrpaHHUKOB

IIpakTiyeckas padora Ne 55
Brruncnenve o0bema Tenn BparieHus

IIpakTyeckas padora Ne 56
Brruucnenre miomnaay moBepxXHOCTH TN BpaIICHYSI

IIpakTyeckas padora Ne 57
Brruucnenure miomaay moBepxXHOCTH TN BPaIICHUsI

IIpakTyeckas padora Ne 58
Konrpoabhas padora NeS

IIpakTnyeckas padora Ne 59
Kounrpoabhas padora NeS
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CamocrosTenbHast paboTa 00yJaroIInuXcs :

- moo0paTh y4eOHBIN MaTEpUa IO MHOTOIPaHHUKAM;

- MOATOTOBUTH Mpe3eHTanuu Ha Tembl: «[lapamnenenunen. Kyo6.
ITnpamupa. Ipuzmar;

- moao0paTh yueOHBI MaTepual Mo TeJaM BpaIleHus;

- IOATOTOBUTH Ipe3eHTanuu Ha TeMbl: « {umuuap. Konyc. [lapy;
- OTBETUTH HA BOIIPOCHI CAMOKOHTPOJIS;

- TIOJTOTOBUTH BHICTYIUICHHE T10 MPE3CHTAITHISIM;

- BBITIOJHUTH JIOMAITHIOI0 KOHTPOJIBHYIO paboTy Ha TEMBI:
«MHororpanHuku. Tena BpalieHus».

-COCTaBUTh TabNuILy « [T101many 1 00beMbl MHOT'OIPaHHUKOBY;

- cocTaBHUTh Ta0IUILy « [T101mamu 1 00beMbI TeT BpaILICHUS,;

- U3rOTOBUTH MaKeThl MHOTOTPAHHUKOB TI0 33JaHHBIM TTapaMeTpam;
- M3rOTOBUTH MAKEThI TEJ BPAIICHHUS 10 3aJaHHBIM ITapaMeTpam;

22

Paznen 7

IlepBooOpa3Has ¢pyHKIMH, ee IPUMEHEHNe

(WY
©

Tema 7.1
IlepBooOpa3nasi
¢yukumn, ee
NnpuMeHeHne

Cozeprxanue yqaeOHOTO MaTepraia

ITepBoobpa3zHast hyHKITHI

[IpaBuita HaxXOXeHUA MTEPBOOOPA3HBIX

Heonpenenenupiii uHTErpa

OrnpeneneHHBIA HHTETPAIT

®opmyna Herorona-JleliGauia

[Ipumeps! MprMeHEeH sI HHTErpajia B TEOMETPHH.

[Tpumeps! mpuMeHeHnst HHTerpasia B GU3nKe

IIpakTyeckas padora Ne 60
Haxoxnenune mepBoodpa3HbIX HyHKIHH

I e

IIpakTHuyeckas padora Ne 61
Beruucnenve HeonpeneneHHoro nHTerpana

IIpakTnuyeckas padora Ne 62
Brruucnenve onpeneaeHHOro HHTErpana

IIpakTnyeckas padora Ne 63
[Tpumenenue onpeneneHHOro MHTErpaia Jyisl BEIYACICHUS
IUIOIIAAM KPUBOJIMHEHHOM Tpanenun

IIpakTnyeckas padora Ne 64
[Iprmenenne onpeneneHHoro MHTErpaa Jyisi BEIYACIEHUS
00BEMOB Tel

IIpakTnyeckas padora Ne 65
KonTtpoabnas padora Ne6

[Ip605,11p603

IIK 1.4.
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CamocrosTenbHasi paboTa 00yJaroIInuXCs 6
- moxo0paTh MH(OPMAIUIO HHTEPHET PECYPCOB HA TEMY:
«DU3nUeCcKU U TEOMETPUUECKUN CMBICI ONIPENETEHHOIO
HUHTErpasa,

- U3YYUTh METOJMYECKUEC PEKOMEHIAIIUU 110 0(hOPMIICHHIO
COOOIIEHNUI;

- HamucaTh cooOuieHue Ha Temy: «DU3MUECKUI U TeOMETPHYCCKHH
CMBICIT OTIPEICIIEHHOT O HHTErpaja;

- YMETh OTBETHTH Ha BOIIPOCHI CAMOKOHTPOJIS;

- BBITIOJTHUTH JIOMAIITHIOI0 KOHTPOJIBHYIO padoTy.

Pa3znen 8 CreneHu U KOpPHHU 12

Tema 8.1 ConepxaHue yueOHOro MaTepuaia

CreneHu 1 KOpHH OnpezeneHue CTENSHHON QPYHKIINU, €€ CBOWCTBRA [Ip602, I1p604
I'paduik crenennoit GpyHKIMN

CBOIiCcTBa CTEIIEHHU C PAIMOHATHHBIM MTOKA3aTeIeM
CBOIiCTBa CTENEHH C ACHCTBUTEILHBIM IOKa3aTEIeM

IIpakTHyeckasi padora Ne 66
IIpeoOpazoBaHue BRIPa)KEHUN C KOPHSIMH I1-O CTCIICHH

I L

IIpakTHyeckasi padora Ne 67
[IpeoOpazoBaHue BEIpa)KEHUH ¢ KOPHSIMH I1-OH CTEIICHH

IIpakTyeckas padora Ne 68 1
Pemenue uppanroHanbHbIX YpaBHEHUN

IIpakTyeckas padora Ne 69 1
Pemenue uppanuroHaibHbIX YpaBHEHUI

I[IpakTuyeckas padora Ne 70 1
Kounrpoabnas padora Ne 7

CamocrosTenbHast paboTa 00yJIaroInuXcs: 4
- mo100paTh U3 OCHOBHOW Y4e€OHOH JInTepaTypsl HH(HOPMAITHIO O
CBOICTBAX CTENEHEH;

- COCTaBHTbH CPaBHUTEILHYIO TAOIIHILY;

- BBITIOJTHUTH JIOMAITHIOI KOHTPOJIBHYIO padoTy;

Paznen 9 Moxka3zaTeabHas GpyHKIUA 20

Tema 9.1 Conep:xanue yaeOHOro MaTepuasa

Ioka3zareabHast Omnpenenenre nokas3areabHoOl QyHKINH, €€ CBOIUCTBA 1 [1p602, IIp604
GynKumus ['paduk mokazaTenbHOM QYHKINH 1
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[IpeoOpazoBanue rpaduka mokazaTenbHOU QYHKIIUU
( mapasienpHbIH MepeHoc)

[IpeoOpazoranue rpaduka nmokazaTeIbHOU (HYHKITHH
( cummeTpus)

Knaccugukanms nokazaTenbHbIX ypaBHEHHHA

IIpakTHyeckas padora Ne 71
[IpeoOpazoranue rpaduka nmokazaTeIbHOU (HYHKITHH

IIpakTnyeckas padora Ne 72
Pemenune npocTeimmx noka3aTeabHbIX YPaBHEHUMN

IIpakTuyeckas padora Ne 73
Pemenune nokasarenbHbIX ypaBHEHUN

IIpakTuuyeckas padora Ne 74
Pemienue mpocTerimx nmoka3aTeabHbIX HEPABEHCTB

IIpakTuyeckas padora Ne 75
Pemenue mmoka3zaTenbHBIX HEPABCHCTB

IIpakTyeckas padora Ne 76
Pemienue cucreM noka3aTeiabHbIX YpaBHEHUN

IIpakTyeckasi pabora Ne 77
Koutpoabnas padora Ne 8

CamocrosTensHast paboTa 00yJIaroImnuXxcs:

- mooOpaTh U3 OCHOBHOW y4eOHO JInTepaTypsl HH(OPMAITHIO O
CBOWCTBAaxX MOKa3aTeIbHON (QYHKIIHN;

- COCTaBUTb KOHCIIEKT;

- BBIIOJIHUTH JOMAIIHIOK KOHTPOJIBHYIO padoTy;

Paznea 10

Jlorapu¢msbl. Jorapupmuyeckass GpyHkuus

27

Tema 10.1
Jlorapu¢msi.
Jlorapupmuyeck
asi pyHKuMs

Coxneprxanne yaeOGHOT0 MaTepraa

Onpenenenne norapudmudeckoit (HyHKIIHH, €€ CBOHCTBa

I'paduk norapudmudeckoit pyHKIUN

Jlorapudm uncia

CgoiicTBa orapugpmoB

JecsaTHUHBIN 1 HATYpaIbHBIN JIOraprupMbI

Yucno e

Omnepauus norapupMUpOBaHUS

i i i

TIp602, TIp604

20




OOpatHas QyHKIUs, ee TpaduK

CuMMeTpys OTHOCUTENBHO NPSAMON y=X

Knaccugukanms norapupMudeckux ypaBHEeHUN

IIpakTnyeckas padora Ne79
Brruncnenue norapugma ducia

S

IIpakTnyeckas padora Ne 80
Pemenne npocreiimmx sorapu(pMUUECKUX ypaBHEHHN

IIpakTH4yeckas padora Ne 81
Pemenne norapudMuvecknx ypaBHEHHH

IIpakTnyeckas padora Ne 82
Pemenne npocreimumx Jiorapu(pMUUECKUX HEPABEHCTB

IIpakTuyeckas padora Ne 83
Pemenne norapudMuveckinx HepaBeHCTB

IIpakTHyeckas padora Ne 84
Pemrenne cucrem norapuMuyecKux ypaBHEHUH

IIpakTyeckas padora Ne 85
Koutpoabnas padora Ne 9

IIpakTyeckas padora Ne 86
KoutpoabHas padoTa Ne 9

CamocrosTensHast paboTa 00yJIaroInuXxcs:

- momo6paTh nH(popmManmio HTEpHET pecypca o Jucie €
- HaIMCaTh OCHOBHBIE TE3HCHI;

- COCTaBUTbH CPaBHUTENBHYIO Tabiuity «lloka3arensHas u
morapudmmdeckas GyHKIIAN

- BBIITOJHUTH JOMAIIHIOIO KOHTPOJIBHYIO paboTy;

Paznen 11

DJ1eMeHThl KOMOMHATOPUKH, CTATUCTHKHU U TEOPUH
BepPOsITHOCTEM

21

Tema 11.1
JJeMeHThbI
KOMOMHATOPUKH,
CTATHCTHKH U
TeOpuH
BEpPOSATHOCTE

Conep:xaHue yueOHOro MaTepuaa

OCHOBHBIE IOHATHS KOM6I/IHaTOpHKI/I.

[IpaBuina KOMOMHATOPHKH

CoOrITHE.

BepostHOCTE cOOBITHI

CrnoxeHue BeposiTHOCTEH

YMHOXKEHHE BEpOsITHOCTEH

JuckperHas ciryyaiiHasi BETMYMHA

I I i

TIp607
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3aKoH pacrnpeeneHus AMCKPETHOM cliydyaifHONH BENHYUHBI

IIpakTnyeckas padora Ne 87
Beluncnenue pa3MenieHuil, IepeMeLeHU U COUeTaHuN

IIpakTnyeckas padora Ne88
Beluncnenue BeposTHOCTER

IIpakTnyeckas padora Ne89
Beluncnenne qUCKpeTHON Ci1y4aiiHOM BEIMYNHBL

IIpakTnyeckas padora Ne9(
HccnenoBanue 3akoHa pacrnpeneneHns JUCKPEeTHON
CIy4alHOW BEJIIMYMHBI

HpO(l)eCCHOHaJII)HO-Opl/leHTHPOBaHHOQ coaepkaHue

IIpakTuyeckas padora Ne9l
CocrasiieHre TaOIUIBI 3HAYEHUI CTATUCTUYECKUX BETUYUH
JUIsl TUaTHOCTHKHU PE3YJIbTAaTOB.

IIpakTHyeckasi padora Ne92
HaxokaeHue BEpOSTHOCTHBIX — XapaKTEPHCTHK — CHCTEMBI
o0CITyXMBaHHS TICHCHOHHOTO (hOHa

CamocrosTensHast paboTa 00yJIaroImnXxcs:

- mogo6paTh HH(POPMAIIHIO HHTEPHET PECYPCOB HA TEMY:

«Bxman B passutre komOuHaTopuku S. bepuymmm, I'. JleiiOnuna, JI.
Diinepay;

- COCTaBHTbH TAOIHITY O BKIIAJIe KXKIOro MaTeMaTHKa B pa3BUTHE
KOMOWHATOPUKH U TEOPUH BEPOSITHOCTH,

- cocTaBUTh Te3uchl Ha TeMy: «Tpeyronpuuk Ilackans. ®opmyna
ouroma HproToHa»

- COCTaBHTb W PEIINTh MPUKIIAIHBIE 33/Ia4H 10 CIIEIHATLHOCTH
[IpaBo n opranu3zamus couaIbHOro 00ecriedeH s B KOIIMYECTBE 5
3a/ad.

[Ip607, IIp601
ITp608

Paznea 12

YpaBHeHHS M HEPABEHCTBA

36

Tema 12.1
YpaBHeHnus u
HEpPaBeHCTBAa

Conep:xanue yueOHOro MaTepuasa

PaBHOCHIIBHOCTD YpaBHEHHH.

[IpeoOpa3oBanne ypaBHEHHI U HEPABEHCTB

T1p604

IIK 1.4.
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OcCHOBHBIE TPUEMBI PEIIEHUS YPABHEHUH U HEPABEHCTB
(pa3nokeHre Ha MHOMKHUTEIH )

OcHOBHBIE TPUEMBI pelIeHUs] ypaBHEHHI 1 HEPaBEHCTB
(BBeeHUE HOBBIX NTEPEMEHHBIX )

I'paduueckuii MmeTon pelieHus ypaBHeHUH

I'paduueckuii MeTos pemieHns HEPaBEHCTB

YpaBHEHUs ¢ MOYJIEM

Hepasencrsa ¢ Monysem

YpaBHEHUs ¢ napamMeTpoM

HepaBencrsa ¢ mapamerpom

Cucrembl ypaBHEHHIA

CucreMbl ypaBHEHHH, peliaeMble rpaduiecKu

Cucrembl HEpaBEHCTB

CucTeMbl HEpaBEHCTB, peniaeMbie TpaQuuecKku

IIpakTyeckas: padora Ne 93
[IpeoOpazoBaHre ypaBHCHUI U HEPABEHCTB

IIpakTHyeckas padora Ne 94
Peliennie ypaBHEHUN 1 HEPABEHCTB METOAOM Pa3jI0KEHHUS Ha
MHOXUTEIN

IIpakTyeckas padora Ne 95
Pemenue ypaBHeHU U HEPABEHCTB METOAOM BBEICHUS
HOBBIX TIEPEMEHHBIX

IIpakTyeckas padora Ne 96
[Ipumenenue rpaduaeckoro MeTo/a Ipu pPelIeHun
YpaBHEHUI U HEPABEHCTB

IIpakTnyeckas padora Ne 97
Pemenue ypaBHeHuU, coaepkaliux MOIYJb

IIpakTnyeckas padora Ne98
Pemenune ypaBHeHuil ¢ napamerpaMmu

IIpakTn4yeckas padora Ne 99
KonTtpoabnas padora Ne 11

IIpakTnyeckas padora Ne 100
KonTtpoabnas padora Ne 11

IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COAEPKAHME

23
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MartemMaTu4ecKue MCTOJbI PCIICHUA S9KOHOMUYCCKUX 3a1a4

MaremaTu4decKkue MCTO/IbI PCIICHUA SKOHOMHUYCCKUX 3a1a4

CamocrosTenbHasi paboTa 00yJaroIInuXCs:

- moo0paTh HH(POPMALINIO HHTEPHET PECYPCOB HA TEMY:
«KoMIIekcHbIe ynciay;

- U3YYUTh METOJIMYECKUE PEKOMEH AU 10 0(hOPMIICHHIO
COOOIIEHNI;

- HarMcaTh cooOIeHue Ha TeMy: «KoMIUIeKCHBIE Yuciiay;
- BBIIIOJIHUTH JIOMAITHIOK KOHTPOJIBHYIO pa0oTYy.

12

TIp604,1Tp601

Bcero:

264
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4. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

Tpe6oBaHusl K MUHUMAJbHOMY MATePUAJIbHO-TEXHUYECKOMY O0ecredeHUuIo
Peanuzanus nporpammel yueOHOTo mipeaMeTa TpedyeT Hanu4us yueOHOoro kabuHeTa
«Mamemamukuy.
O6opynoBaHue yueOHOTO KaOUHETa!

- I0CAJI0YHbIE MECTA 10 KOJIMYECTBY O0yHarOINXCS;
- pabodee MeCTO IIPENoAaBaTes;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUIA;

- KOMILIEKT 3J€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPOPECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepUasbl HIK3aMEHa.

Texnuueckue cpeacTa oOydeHUs:
- IEPCOHAJIbHBIN KOMIIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;
- IPOEKTOP C DKPAHOM.

3aJinl;
bubnuoreka, YMTAIBHBIN 3471 C BEIXOJI0OM B ceTh MHTEpHET.

Nudopmanunonnoe odecnevyeHue o0yueHust
(nepeuenv pexomenoyemvix yuebnvix uz0anuil Co2NACHO HedepaibHOMY NePeyHio
yuebnukos https://fpu.edu.ru, MutepHeT-pecypcoB, JOMOIHUTEILHON TUTEPATYPHI)

OcHOBHBIE HCTOYHUKH

Oobs13aTennbHAA:
1. AnexcanapoB, A.J[. Marematuka: anreOpa W Hayajga MaTeMaTHYECKOTO

aHanmmsa, reomerpus. ['eomerpus. 10-11 xmaccwl : yuebnuk / A.J[. Anexcanapos, JLA.
Bepuep, B.W. Pepkuk. — M. : UznarensctBo «lIpocsemenue», 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBCHHBIM

2. Mopakosuy, A.I'. AnreOpa u Hauasia maTeMatuueckoro ananusa. 10 kmacc: B
2 4. Y. 1. Yuebnuk mayg ydamuxcsi o0mieo0pa3oBaTeIbHbIX yUpeKaeHun (TpoduiibHbBIN
ypoBeHb) / A.I'. Mopakosuu, I1.B. Cemenos. - M. : Muemo3una, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT : HEMOCPEACTBECHHBIM

3. Mopakosuy, A.I'. AnreOpa u Havasia MmaTematuyeckoro ananuza. 11 kiacc: B
2 4. Y. 1. YueOHuK s ydammxcs o01eo0pa3oBaTeIbHbIX YUPEXKIACHUN (MpodUIbHBIMN
ypoBeHb) / A.I'. Mopakosud, I1.B. CemenoB. - M. : Maemo3una, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT : HEMOCPEACTBEHHBIH
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4. Mopakosuu, A.I'. Anrebpa u Hadana matematudeckoro aHanusza. 10 kmacc: B
2 4. Y. 2. 3agavyHuK JUIs ydalquxcs 0011eo0pa3oBaTeNIbHbIX yUpexAeHUN (MpoduabHbIN
ypoBeHb) /A.I'. Mopakosuu, JI.O. enumena, JI.LU. 3BaBuu [u ap.] - M. : MHemo3uHa,
2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEICTBECHHBIH

5. Mopnakosuu, A.I'. AnreOpa u Hadana MmaTemMaTHdeckoro ananusa. 11 knacc: B
2 4. Y. 2. 3agauHuK 1Js yqauxcs 001eo0pa3oBaTebHbIX yUpexaeHu (MpoUIIbHbIN
ypoBeHb) / A.I'. Mopakosuy, JI.O. lenumesa, JI.W. 3BaBuu [u ap.],- M. : MHemo3uHa,
2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - TekcT : HEMOCPEICTBCHHBIH

6. Anumos 1. A. u np. MaTemaTuka: anredpa u Hauajga MaTeMaTHYECKOTO
aHanu3za, reomerpus. 10-11 xkmacesl. — M.: IIpocsemenue, 2019.

7. [ToropenoB A.B. 'eomerpusi. 10-11xki. — M.: Ilpocsemnienue, 2020. — 128c.

8. I'eometpus. 10 (11) kin./ Aranacsin JI.C. u qp.— M.: Ilpoceemenue, 2019. —
224 c.

JIOHO.TIHI/ITCJ'IBHBIE HCTOYHHUKH

Jlna mpenoiaBarenen
1. http://skiv.instrao.ru/bank-zadaniy/
2. https://cposo.ru/komplekty-kos-po-top-50

g ctyneHToB
1. Enunas komeknus mudpoBeIXx oOpazoBaTeabHBIX pecypcoB. - URL: http://school-

collection.edu.ru/  Uudopmarnmonnas  cucrema  «EmmHOE  OKHO  JOCTyma K
obpasoBareabHBIM pecypcamy». - URL: http://window.edu.ru/

2. KubepJlennnka. - URL: http://cyberleninka.ru/

3. MunucTepcTBO 00Opa3oBanuss W Hayku Poccwmiickoit ®enmepanmmn. - URL:
https://minobrnauki.gov.ru/ Hayunas osnexktponnas Oubnuorexka (HOB). - URL:
http://www.elibrary.ru

4. OTkpeIThIN KOJUTeK. MaTematuka. - URL: https://mathematics.ru/

5. IloBropum MatemaTuky. - URL: http://www.mathteachers.narod.ru

6. CripaBOYHUK 1o MaTeMaTHKe TUTST IIKOJILHUKOB.
https://www.resolventa.ru/demo/demomath.htm

7. CpenHsiss MaTeMaTHUeCKass MHTepHET 1mkoia. - URL: http://www.bymath.net/

8. ®enepanbHbiii mopran «Poccuiickoe obpazosanue». - URL: http://www.edu.ru

URL:

9. ®enepanbHbld LIEHTp WHGOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru/

10. Poccwiickuii 00pazoBaTenbHbIi mopTan «Bcem, kTo yautcs» Www.alleng.ru

11. Bcepoccuiickue naTepHer-omumnuansl. - URL: https://online-olympiad.ru/
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWSA YYEBHOI'O
HPEIMETA

HaumeHnoBanue o0pa3oBaTe/IbHbIX
pesyabTatoB ®I'OC COO
(mpeametHsble pe3yabTathl — [IP0 1
IIPy)

D®opMbI U METOAbI KOHTPOJIS U
OLICHKU Pe3yJibTATOB 00y4eHUsI

I1P6 01
1Py 01

- BBIIIOJIHCHHUEC ITPOCKTA
BBIIIOJIHCHHUC U 3alllUTa IIPC3CHTAIINH,
HoATrOTOBKA COO6IJ.[€HHI>1

11P602
1Py 02

BBITIOJIHCHUC ITPOCKTA
BBIIIOJIHCHHC U 3alllUTa IIPC3CHTAIINH,
HoATrOTOBKA COO6H.I€HI/II‘/’I

I1P6 03
Py 03

- BBITIOJIHEHHE NMPAKTHUECKON paboThI,
- BBIIIOJIHEHHUE CAMOCTOSITEIIbHON
paboTHI,

- BBITIOJIHEHHE KOHTPOJIbHON PaboThI,
- YCTHBIMN O1IpOC,

- TECTUPOBAHUE

I1P6 04
Py 04

- BBITIOJIHEHHE MPAKTHUECKON paboThI,
- BBIIIOJIHEHHE CaMOCTOSITENIbHOM
paboTHI,

- BBITIOJIHEHHE KOHTPOJIbHON PaboThI,
- YCTHBIN OMpoC,

- TECTUPOBAHUE

1P 05
Py 05

- YCTHBIN OMpoC,
- TECTHPOBAHHUE,
- HOJITrOTOBKA COOOIIECHUM

ITP0 06

- BBIITOJTHEHHE TIPAKTUYECKON pabOThI,
- BBITIOJIHEHHE CAMOCTOSTEILHOM
paboTHI,

- BBIIIOJTHEHHE KOHTPOJIBbHOU PabOTHI,

- YCTHBIN OMIpoc,

- TECTHPOBAHHUE,

- BBIITOJTHEHHUE TIPOSKTA

- BBINIOJTHEHHUE U 3aIUTa IPE3CHTAIINH,
- TOATOTOBKA COOOIIECHMM

I1P6 07

- BBIMIOJTHEHHUE MPAKTUYECKOU PabOTHI,
- BBIIIOJIHEHUE CAMOCTOATENbHON
paboThI,

- BBIIIOJIHEHHE KOHTPOJbHOU pabOThI,
- YCTHBIHN Ompoc,

- TECTUPOBAHUE
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I1P6 08

- BBITIOJIHCHHE MPAKTHUECKON PabOThI,
- BBITIOJIHEHHE CAMOCTOSATEILHOM
paboTHlI,

- TECTUPOBAHMUE,

- BBITIOJIHCHHE M 3aIMTA MMPE3CHTAIINH,
- IIOJITOTOBKA COOOIICHUI
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