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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHON JUCIIUIIJINHBI
OVY /.04 MaremaTuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
PabGouass mporpamMma y4eOHOW JWUCHUIUIMHBI —SIBISIETCSI YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanuctoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO mo cnmemmansHoctu 15.02.14  OCHAILEHUE CPEACTBAMU
ABTOMATU3ALIMNU TEXHOJIOTUYECKHUX IMTPOLECCOB U [MTPOU3BOJACTB
(ITO OTPACJIAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
VYueOHas nucHUIUIMHA BXOIUT B 001meo0pa3zoBatenbHbii muki [TTICC3.

1.3. Illesiu ¥ TpeOOBaHUA K pe3yJbTaTaM 0CBOEHHS YUeOHO TN CIUNINHBI
W3y4yenne quCIUIUIMHBI HAPaBIICHO Ha (DOPMUPOBAHKE OOITUX KOMIIETEHITHH,
BKJTIOUAOIIMX B c€0d CTOCOOHOCTH:

OK 02. OcymiecTBisTh NOWCK, aHAIM3 M HHTEpPIpETanuio HH(popManuu,
HE0OXOAMMOM 7Sl BBIMIOJHEHUS 3a/1a4 TPO(PECCUOHATILHOM ESITEIbHOCTH;

OK 03. [InanupoBarh U peayn30BbIBaTh COOCTBEHHOE MPO(EecCHOHATBLHOE U
JMYHOCTHOE PA3BUTHE;

OK 06. IIposABaATH IPa)XJaHCKO-TTATPUOTUYECKYIO MTO3ULHIO,
JNEMOHCTPUPOBAaTh  OCO3HAHHOE  IIOBEJEHHME HAa  OCHOBE  TPaJMIMOHHBIX
OOIIEUEIOBEYECKUX LIEHHOCTEH, MPUMEHATh CTAaHJApThl AHTUKOPPYMLIHMOHHOTO
NOBEJICHMUS,

OK 09. Hcnonb3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATBHOMN
NEeSATENbHOCTH.

B pesynbraTe OCBOEHMS Y4E€OHOM MAMCIUIUIMHBI OOYYAIOIIMICA JTOJKEH
JOCTUYb CIIEAYIOIINE PE3YIbTATHI:

JIMYHOCTHbIE!

— c(hOpMHUPOBAHHOCTD MPE/ICTABICHU O MATEMATHKE KaK YHUBEPCAIbLHOM
A3BIKE€ HAYKH, CPEICTBE MOJIEIHMPOBAHUS SIBIICHHA W IIPOLIECCOB, MAEAX M METOAAX
MaTeMaTHKH;

— IIOHMMAaHHE€ 3HAYMMOCTH MATEMAaTHKH JUIsl HAYYHO-TEXHHUYECKOIO Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIECHHS K MaTeMaTHKE KaK K 4YacTh O0O0IedyesoBEeYeCcKOu
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEN pa3BUTHS MaTEMaTUKH, 3BOJIOLHEH
MaTEMaTHYECCKUX UOCH;

— Ppa3BUTHE JIOTMYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpaxeHus,
AITOPUTMHYECKON KYyJIbTYPbl, KPUTUYHOCTH MBIILJIEHUS Ha YPOBHE, HEOOXOJUMOM
Uit Oynymie mpoecCUOHAIBHON e TeIbHOCTH, JUIsl POIOJKEHUS] 00pa30BaHUs U
caM0o00pa30oBaHuS;

— OBJIQJICHUE MATEeMATHMYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOJUMBIMU B
NOBCEAHEBHOM JKU3HM, JIJIsl OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCUUIUIMH U
JUCLMIUTUH MPOo(ecCHOHANBHOTO LUKJIIA, Ui TOMydyeHus: oOpa3oBaHMs B O0IACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKOM MOATrOTOBKHY;



— TOTOBHOCTb W CHOCOOHOCTP K 00pa3oBaHUIO, B TOM 4YHCIE
caMO0Opa30BaHUIO0, HA MNPOTSKEHUM BCEH JKU3HM;, CO3HATENIbHOE OTHOLIEHHE K
HENPEpPhIBHOMY OOpa30BaHUIO KakK YCJIOBHIO YCHEIIHON MpodecCHOHAIbHON U
OOLIECTBEHHOH 1€ATENbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTP K CAMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOM JIEATEIILHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTEIbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIEA0BATEIBLCKOM, TPOSKTHOM
U APYTHX BUJAX IEATEIbHOCTH;

— OTHOIIIEHUE K MPO(EeCcCCHOHANBHON ACSITENFHOCTH KaK BO3MOXHOCTH y4aCTus
B pEHICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0dJieM;

MeTanpeIMeTHbIe:

- YMEHHUE CAMOCTOSATEIBHO ONPENEIATh LENN AEATENBHOCTH U COCTABIIATH
IUTAaHBl  JICSITEIBHOCTH;  CaMOCTOATEIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH JIEATEIbHOCT;

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  PECypcbl Il JOCTHIKEHUS
MOCTAaBJICHHBIX LEJEH M peanu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEUIHBIC
CTPATETuu B Pa3IUYHbIX CUTYaLUSX;

- YMEHUE MPOAYKTHUBHO OOIIAThCS W B3aUMOJEWCTBOBATH B IMPOILIECCE
COBMECTHOM AEATENBHOCTH, YUUTHIBATh NO3ULUN IPYTUX YYaCTHUKOB JEATEIBHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

— BJa/ICHUE HAaBBIKAMU TO3HABATENIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
MIPOCKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelieHus Npo0ieM; CIocoOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY MOMCKY METOJOB PELICHHs MPAKTHYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHNUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATEIbHONH HH(POPMAIIMOHHO-
[IO3HABATEJILHON JEATENBHOCTH, BKJIKOYAs YMEHHUE OPUEHTHUPOBATHCS B Pa3IMUYHBIX
UCTOYHMKAX HMH(OpPMAIMM, KPUTUYECKH OLIEHUBaTh U  HMHTEPHPETUPOBATH
MH(POpPMaIUIO, IOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
M3JlaraTh CBOIO TOYKY 3pPEHHSI, UCIOJIb30BaTh aJIEKBATHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBbIKAMHU I1O3HABATENBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEpPUIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, I'PAHULL
CBOEr0 3HAHMSI W HE3HAHMS, HOBBIX IIO3HABATEJBHBIX 337a4 U CPEACTB IS MX
JTOCTHXKEHUS,

— HENCYCTPEMJIICHHOCTh B TOMCKAX M OPUHATHU  PEIICHHH,
CO00pa3UTEIBHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMH;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTy M TaApPMOHHUIO MUPA;

npeaMeTHbIE!

— c(OpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MUPOBOM
KyJbTYpPhl U MECT€ MaTEMATUKU B COBPEMEHHOW LMBUIM3ALMHU, CIOCO0AX OMUCAHUSA
SBJICHUH peajbHOI0 MUPAa Ha MAaTEMaTUYECKOM SI3bIKE;



— c(hOPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYEeCKHX TOHATUAX Kak
BOKHEHIINX MAaTEMAaTHYECKUX MOJEIAX, I03BOJSIOIIMX OIKCHIBAaTh W H3ydarTb
pa3Hble MPOLECCHl M SIBICHUS; I[OHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

— BJAJCHHE METOJAMM JOKa3aTeJIbCTB M AJITOPUTMOB DPEIICHMS, YMEHUE HX
IPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BIAQJACHUE CTAHJAPTHBIMM IIPUEMAMHU PpEIUIEHUS PALMOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIIEHUS W WUIIOCTPAlUWK pPEUICHUs YPaBHEHUM U
HEPABEHCTB;

—  c(hOpMHPOBAHHOCTh  MPEJCTAaBIEHUH OO0  OCHOBHBIX  MOHSATHUAX
MAaTeMaTUYECKOTO aHaju3a M MX CBOMCTBAX, BIIAJICHNE YMEHHUEM XapaKTEPU30BaTh
noBesieHue (PYHKIUH, UCIOIb30BAaHUE MOTYUCHHBIX 3HAHUH AJI ONMCAHUS U aHaIu3a
peanbHbIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IIOHATHSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, MX OCHOBHBIX CBOMICTBax; C(POPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpudeckue (Urypsl Ha YepTekax, MOJEISIX U B PEAIbHOM MUPE;
NPUMEHEHUE U3YUYEHHBIX CBOWCTB r€OMETpPHUUECKUX (Uryp u (Hopmyn Ijs pelieHus
F€OMETPUYECKUX 3a/1a4 U 3a7a4 C [PAKTUYECKUM CONECPKAHUEM;

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MpOIECCaX U SBJICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTHUYECKHUX
CUTyalUsAX U OCHOBHBIE XapaAKTEPUCTUKU CITyYalHbBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
IIPU PELLIECHUH 3a]1a4.

1.4. KosimuecTBO 4aCOB HA OCBOEHHUE MPOrPaAMMbI Y4€O0HOI JTHCUMILIUHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0ydaronierocsi 252 4ac, B TOM 4HCIIe:
00s13aTeIHHOM ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocs: 234 yaca.



2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUTLIVHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCUUIINHBI) 252
KOHCYJIbTAITUH 6
IIPOMEXKYTOUYHAsl aTTECTALIUS 12
Oo6s13aTe/ibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234

B TOM YHCIIE:

JIEKIUU, YPOKHU 214
MIPAKTUYECKHUE 3aHATHS 20

[TpomexxyTouHast arrectanus B popme:
| cemectp -ADK (cpennuii 6a mo TEKyIUM OLIEHKaM YCIIeBaeMOCTH )
Il cemectp - sk3ameHa




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY 1.04 MatemaTuka

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb Koani
pa3/ieJioB M TeM 3aHATHS, CAMOCTOSATEbLHAsA padoTa 00yyalouerocs, Kypcopasi padora OCBOEHMS | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢opmupoBanuio
COOTBETCTBUM C Y4eOHBIM MJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpamMMbl
1 2 3 4 5
BBenenue Coaep:xanue yue0HOro MaTepHaJia 2
MaremaTika B  Hayke, TEXHUKE, OKOHOMHKE, HH(POPMALIMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOW nesTenbHOCTH. llenu u 3amaun u3yueHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.
Paznea 1. AJITEGPA 112 OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
yucse Llenpie 1 parmoHaAIbHBIC YUCIIA. 2 1,2
[TpuOn>KeHHbIe BHIYMCICHUS. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 24
KopHun, crenenn n CreneHu ¢ JeHCTBUTENLHLIMHY TTOKa3aTenaMu. CBONWCTBA CTEMEHHU C 2 1,2
Jorapugmsl JIEHCTBUTENBbHBIM MMOKa3aTeJIeM.
CreneHu ¢ pallMOHaJIbHBIMU TOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HatypanbHOH cTENeHM U3 YMCHIa U UX CBOMCTBA. 2 1,2
[TpeoOpa3zoBanue pallOHAIBHBIX, UPPALIMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKAa3aTeIbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm gucna. OcCHOBHOE JorapuMUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHble U HATYpallbHBIE TOTaPU(MBIL.
[TpaBuiia neiictBuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHUIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Pa3putue noustus o yncie. Kopuu, crenenu u jorapumsl.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJia 8




DyHKIHUHU, UX Oynkiuu. OO6nacTh ompeneneHuss M MHOXKECTBO 3HAueHUH; rpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, [OCTpOeHHE TIpauKoB (QYHKUUH, 3aJaHHBIX pa3IUYHBIMU
CIOCOOAMHU.
CaoiicTBa byHKIMH. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPHOANYHOCTD. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIlIee W HAUMCEHBIIECEe 3HAYCHHS, TOYKU IKCTpemyMa. I 'paduueckas
UHTEpIpeTays.
[Ipumepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B pEATbHBIX IIpolleccax u 2 1,2
ABNeHUAX. Apudmerndyeckue onepauuu Hax QyHKuusmu.  CloxxHas
byaknus (kommno3uius). [loHsTre 0 HENMPEPHIBHOCTH (HYHKIIHH.
Oo6patubie pyHkmuu. O61IacTh ONpeaencHus U 00JacTh 3HAYCHUH 00paTHON 2 1,2
dbyukun. ['paduk obpatHoit pyHKIMN.
Tema 1.4. Coaep:xanue yueOHOTr0o MaTepHaJia 18
OcCHOBBI Pannannas mepa yrna. BpamatenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC ¥ KOTAaHI€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HaKH, YUCIIOBBIC 3HAYCHUS M CBOMCTBA TPUTOHOMETPUIECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IESCTBA. 2 1,2
Dopmynbl puBeAeHUsA. MexcecCHOHHAs aTTeCTaIusl. 2 1,2
CuHyc, KOCUHYC ¥ TAHT'€HC CYMMBI M pa3HOCTH JIBYX yrJIoB. DopmyIisl 2 1,2
CIIO’KEHHUSI.
CHHYC ¥ KOCHHYC JBOMHOIO yrija. 2 1,2
®Popmynsl ynBoeHus. @opmyibl HOJOBUHHOIO yria. 2 1,2
IIpakTuyeckoe 3ansitue Ne2 2 1,2
OcCHOBHBIE IOHATHUS TPUTOHOMETPUH. OCHOBHBIE TPUTOHOMETPUYECKHE
TOXJAecTBa. Penenne 3agau
Tema 1.5. Copepxanue yueOHOIro MaTepuaJa 10
IIpeodpa3oBanus [TpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE. 2 1,2
npocTedmux [TpeoOpa3oBaHue NPOU3BEICHHS TPUTOHOMETPUYECKUX (QYHKIIUH B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TPUTOHOMETPUIECKUX (PYHKIMI Yepe3 TAHTeHC TOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPUYECKHE YPAaBHEHHUS.
[Ipocreiimne TpUroHOMeTpUYECKHE HEPABEHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3zoBaHus MPOCTEHIIINX TPUTOHOMETPUIECKUX BhIpakeHUil. Pemenne
MPOCTEHIINX TPUTOHOMETPUUECKIX YPAaBHEHUIN 1 HEPABEHCTB.

9




Tema 1.6. Copnepxxanue y4eOHOIo MaTepuaJa 10
CrenenHsie, CreneHHbBIE, TTOKa3aTeNIbHBIC U JloraprudMudeckue GyHkuu. OnpeneneHus, 2 1,2
NoKa3aTeJIbHbIe, UX CBOMCTBA M IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkimu. OnpenencHus, X CBOUCTBA U rpadHKH. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamiensHblil mepeHOC, CHUMMETPHS 2 1,2
¢ynkuun. OOpaTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETPUSI OTHOCHUTEIILHO Hadaia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTENIBHO NPSAMOMN Y = X, PACTSKECHUE U CIKATHE
byHkuun BJI0JIb OCEH KOOPJMHAT.
OO6patHble TPUTOHOMETpUYECKHE (QYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuuu. [loctpoenne u nmpeodpa3zoBanus rpadukoB
(GYHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHuM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEPaBEHCTBA ypaBHEHM, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(pa3noxeHue Ha MHOXKMTEJIH, BBEIEHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKUii METO.).
Hcnonp3oBaHue CBOMCTB U IpauKoB (PyHKUUI IpU PELLIEHUU YpaBHEHUH U 2 1,2
HEpaBeHCTB. MeToy MHTEpBaJIOB.
PannonanbHble, HppallnOHAIbHBIE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI. 2 1,2
IToxazarenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCcKrue ypaBHEHHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PeIlleHH 2 1,2
YpaBHEHU U HEPABEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM.
IpakTHyeckoe 3ansitue NeS 2 12
VYpaBHeHus u cuctemsl ypaBHeHu. HepaBencTsa. Vcrionbs30BaHne CBOWCTB
U rpadukoB GyHKIMN NPU pelieHUN YPaBHEHUI U HEPABEHCTB.
IToBTOpEHUE [ToBTOpEHHE TEM: KOpHH, CTeNeHU U JorapudmMbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUECKHE TOKIECTBA.
IIpomeskyrounas arrecrauus — IPK (cpeanuii 6aji1 no TeKymmuM OleHKaM yCIeBaeMOCTH)
Paznea 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A 42
Tema 2.1. Copnepxxanue yueOHOro MaTepuaJa 4 0K 02,03,06,09
IMocaenoBaTeapHocTH | CriocoOBI 3aMaHMs ¥ CBOMCTBA YMCIIOBBIX ITociaenoBarenbuaocTeil. [lorsarue o 2 1,2
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npejene nocienosareabHocTy. CyliecTBOBaHUE MPEesia MOHOTOHHOMN
OrpaHUYEHHON NOCIEI0BATEIBHOCTH.

CymmupoBaHue noceioBaTeIbHOCTEH. beckoHeuHo yObIBaromas 2 1,2
reoMeTpHUECcKas MPOrpeccus U ee cymma.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasa 20
IIpousBoanasn [TonsiTHe 0 MPOM3BOIHOM (YHKIIUU, €€ TEOMETPUICCKUNA U (PU3NICCKUIA 2 1,2
CMBICIL.
[Tpou3BoIHBIE CYMMBI, pPAa3HOCTH, POU3BEACHHUSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIA. 2 1,2
YpaBHeHUe KacaTelbHOW K rpaduKy () YHKIIHH. 2 1,2
[TpousBoaubie 00paTHON QYHKITMN ¥ KOMITO3UITUN (YHKIIHH. 2 1,2
[TpousBoiHAS CIIOKHON (QYHKITHH. 2 1,2
Bropas npousBoaHas, €€ reoMeTpHICCKUN U GU3HYECKUI CMBICIT. 2 1,2
HaxoxxeHre ckopocTu Ist mporecca, 3a1aHHoro GopMynon U rpadukom.
[TpumeHeHre TPOU3BOJHON K UCCIIEeIOBAaHUIO (DYHKIUI U TOCTPOCHUIO 2 1,2
rpaduKoB.
[TprMepsI UCIIONIB30BAHUS TPOU3BOTHOM ISl HAXOXKACHUS HAWTYYILEro 2 1,2
pelIeHus B MPUKJIAAHBIX 3a1a4ax.
IIpakTuyeckoe 3ansitue Ne6 2 1,2
ITocnenoBarensHocTu. [IponsBoaHasl.
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 18
ITepBooGpa3nas u ITepBooOpazHas 1 HHTErpasl. 2 1,2
HHTerpaJj Tabauna nepBooOpa3HbIX. 2 1,2
HeonpenenenHslii HHTErpall. 4 1,2
Omnpenenennsiii uaTerpain. ®opmyna Herotona—Jleitbauna. 4 1,2
[IpumeneHue onpeneneHHOTo HHTErpajia A HaX0XKICHUsI TUIOIaIN 2 1,2
KPHUBOJIMHEHHOMN TpaIlelAH.
[Tpumepsl IpUMeHeHMsI UHTerpaia B (pU3UKE U T€OMETPUH. 2 1,2
IpakTHueckoe 3ausitue Ne7 2 12
ITepBoobOpaznas u unterpain. ®opmyna Herotona-Jlelbuuna.
Pazpen 3. TEOMETPUSA 64
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 16 OK 02,03,06,09
Koopaunatel u [TpsimoyronbHast (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI dopmyna pacCTOSHUS MEXAY IBYMs TOUYKaMHU.
YpaBHeHus cepbl, IOCKOCTH U MPSIMOH. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTsl BeKTOpa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOXEHHE BEKTOpa Ha YKCII0. PaznojkeHne BEKTOpa 1Mo HanpaBiICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekius BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT W BEKTOPOB IPHU PEIICHHMH MAaTeMaTHYECKUX H 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasa 22

IIpsimMble 1 m1ockocTH | B3anmHoe pacnonoxenne IByX NpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IPOCTPAHCTBE ITapajuieIbHOCTB IPSIMOM U INTOCKOCTH. 1lapaiebHOCTb IIOCKOCTEN. 2 1,2
[leprieH IUKyYIIPHOCTD MPSIMOM U TJIOCKOCTH. 2 1,2
[lepnienuKyIsip ¥ HaKIOHHAsE. MeKCeCCHOHHAsI aTTeCTAIHS. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpaHHbiil yroja. Yroa Mex1y MIOCKOCTSMH. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomerpuueckue nmpeodpa3zoBaHus NPOCTPAHCTBA: MapalIeIbHbIN IEPEHOC, 2
CHMMETpPHS OTHOCHTEJIBHO IJIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomane opTOroHabHONW NPOEKIHH. 2 1,2
M300paxeHne NpocTpaHCTBEHHBIX (PUTYp. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! 1 BeKTOpsLIIpsIMBIE U TUIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Diepa.
[Tpusma. Ilpsimast u HaknoHHas pu3Ma. [IpaBunbHas npusMma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [IpaBuiibHas nupamuaa. Y ceyenHas nupamuna. Terpasap. 2 1,2
CummeTpun B KyOe, B mapajuiesienuIiesie, B mpu3Me u nupamuae. CedeHuns 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUILHBIX MHOTOTPAHHUKAX (TE€Tpa’ap, KyO, OKTasap, 2 1,2
JOICKA’AP U UKOCADIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

Teaa n nosepxnocrn | [lwmnap. OcHoBaHue, BEICOTa, OOKOBasi MIOBEPXHOCTh, 00pa3yroIas, 2 1,2

BpallleHus pa3BepTKa.
Konyc. OcHoBaHue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 0Opasyrorasi, 2 1.2
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pa3BepTKa. Y CEUECHHBIN KOHYC.

OceBble CeYeHMsI U CeUEHHUs], TapaJuleNIbHbIe OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHas TNIOCKOCTH K cdepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOTro MaTepHaJia 8 OK 02,03,06,09
HN3mepenus B O06nem u ero usmepenue. Materpanbaas popmyna oobema. opmyiibt 2 1,2
reoMeTpuM o0beMa Ky0a, MPsIMOYTOJIBLHOTO MapaJuleNenuIeaa, IPU3MBbI, IMIINHApPA.
®opmynsl 00beMa nupaMubl U KoHyca. opmysibl IUIOHIaaM NOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa mapa ¥ iomaay chepsl.
[Togo6ue Ten. OTHOIIEHHS TTONIAIeH TOBEPXHOCTEH M 00BEMOB MOJ00HBIX 2 1,2
TEJL
IIpakTHyeckoe 3aHsiTHe Ne9 2 1,2
MHororpansuky. Tena v MoBepXHOCTH BpaieHus. M3mepenus B
TEOMETPHH.
Paznea 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPHSI BEPOSITHOCTEMN 20
Tema 4.1. Coaep:xanue yueOHOTr0o MaTepHaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE TOHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYETaHUsI.
3aaun Ha MOJICYET YKCIia pa3MEeIleHUi, IepecTaHOBOK, COUCTaHHIA. 2 1,2
Pemenue 3a1a4 Ha mepe®op BapUaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa GMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronpnauk Ilackais.
Tema 4.2. Copepxanue yueOHOro MaTepuaa 6
DJIeMeHTbI TeOpHHU Co0blITHE, BEPOSITHOCTh COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSATHOCTEH. 2 1,2
BEPOATHOCTEH [ToHsiTHE O HE3aBUCUMOCTH COOBITHH.
JluckpeTHas ciydaiiHasi BEIMUMHA, 3aKOH ee pacupezeneHus. Yucnonsie 2 1,2
XapaKTEPUCTUKH TUCKPETHOM CilydailHOW BenM4unHbl. [IoHATHE O 3aKOHE
OOJIBIINX YHCE.
Penrenune npakTHuecKux 3a7ad Ha HAXOXKJICHHE BEPOSTHOCTH COOBITHUS H 2 1,2
YHCIIOBBIX XaPaKTEPUCTUK JUCKPETHOMN CIydyailHOM BETMYHHEIL.
Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia 8
9JIeMEeHTBhI [TpencraBnenue qaHHBIX (TAOMUIBI, AHATPAMMBbI, TpaQUKN) 2 1,2
MaTeMaTH4eCKOM ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apu(PMETHUECKOe, MeaHa. 2 1,2
CTATUCTHKHU [TonsiTHE 0 33/1a4ax MaTeMaTUYECKON CTaTUCTUKH. PeleHne mpakTHyecKux 2 1,2
3aj1a4 C MPUMEHEHHEM BEPOSTHOCTHBIX METOIOB.
IlpakTuyeckoe 3ansitue Nel( 2 1,2
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DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M MaTEMAaTHIECKOM
CTAaTUCTUKH.

IloBTOpPEHME [ToBTOopenue Tem: OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIeCTBA. Penienue 6 1,2 OK 02,03,06,09
yYpaBHEHHIA, CHCTEM YpaBHEHUI U HepaBeHCTB. [Ipon3BoiHas,
nepBOOOpa3Hasi M HHTErpadl.

KoncyabTanum 6

IIpomexyTOUHASI ATTECTALMA - IK3AMEH 12

HToro no gucuuijinue: 252
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3.YCJIOBMS PEAJIN3ALIMUA IPOTPAMMBI YUEBHO
TV CHUILIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzanus nporpaMmbl JUCHUIUIMHBI TpeOyeT Halu4usi y4eOHOro kabuHera
MaTeMaTUKU [JIs TPOBEJIEHUS 3aHSATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaI|H.
O6opynoBanue:

- pabouee MecTo MperoaaBaTes;
- CIIELMAJIM3UPOBaHHAsA MeOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarOuXcsl);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIMISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HATJsiAHBIE  MOcoOus,
oOecleynBaOIINe TEeMaTUYECKUE WLIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

Kommbprotep wuMeeT J0CTyll K JJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM,
BBIXOJl B TJI00aibHYIO ceTh MHTEpHeT, OCHAIlleH JUIIEH3UOHHBIM MPOTPaMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI
OcHoBHbIE YueOHbIe U31aHUSI
1. bammakoB, M. M. Martematuka: ydyeOnuk /M.U. bammakos.- 2-e u3m., crep.-
M.: KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromosnos, H.B., Camoiinenko, I1.11. Marematuka: yue6nuk mis CITO /H.B.
boromonos, IL.M.  Camoiinenko.- M.:  HOpaiir, 2019.-  40lc.-
(ITpodeccronanpHOE 0Opa3oBanme) https://urait.ru
3. boromomnos, H.B. Ilpaktuueckue 3aganust mo marematuke. B 2-x 1. Y.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 326¢.- (ITpodeccuonanpsuoe obpa3zoBanue). https://urait.ru
4. boromouos, H.B. [lpaktuueckue 3aganust mo matematuke. B 2-x u. Y.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3zz., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITlpodeccuonansHOe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpus: y4yeOHOe mocoOMe 1  CpPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 c. — (ITpodeccuonanbHoe oopazoBanue) https://urait.ru
JlonoiHUTeIbHbIE YUeOHbIe U3IaHus

15


https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromono, H.B. Anrebpa u Hauana ananuza: ydeOHOe mocoOue s
cpeadero TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonoB, H. B. Maremaruka. 3agauu ¢ pemeHusmMud B 2 4. Yactp 1 :
yueOHOe  mocoOmMe I cpeaHero  npodeccHoHaiabHOro  oOpa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanmproe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu c¢ pemenusimu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : U3narenscTBo IOpaidr,
2020. — 320 c. — (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Maremaruka: ainreOpa U Havalla MaTeMaTUYECKOr0 aHallh3a, TeOMETPUS JJIs
npodeccuil ¥ cnenualbHOCTEN COoIMaIbHO-dKOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcsl
10. www.fcior.edu.ru (denepanbHbIii IeHTP HHPOPMAITMOHHO-00pa30BaATEIHHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnas KoJIeKIus ugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (Ob6pa3zoBarenbHbIi opTan «Yueba»: « YPOKm» (WWW.
uroki. ru)

Metoauyeckue ykazaHus AJ1s1 00y4ar0IuXcsl 110 OCBOCHUIO JMCIHIIIHHbI
13. Meroanueckre yka3zaHus JJi1 00y4aroluXcsl 110 BBIMOJIHEHUIO TPAKTUYECKUX PaldoT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM

TACHATITAHBI

4.1. ®opMbI U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHH sl

DopMbI U METOAbI
KOHTPOJISl

Pe3yabTarnl 00yyeHus OLIEHKH
pe3yJabTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 02. OcymiecTBasaTh MOWUCK, aHAIW3 U HHTEPIPETAINi0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMO TSI BBITIOJTHEHUS 337129 TPO(HEeCCHOHATTLHOM IS TSIIEHOCTH. - OMIPOC YCTHBIM
OK 03. IInanupoBaTh U peaau3oBbIBaTh cOOCTBEHHOE MpodeccroHanbHoe U | (hpOHTaTbHBIN);
JTUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXk1aHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPATUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKuX [EHHOCTEH, MIPUMEHSITh CTaHJapThl | paboTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. HUcnonps3oBaTe HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeATEIbHOCTH. paboThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyalbHA

- c(OPMUPOBAHHOCTh TMPEJACTABICHHA O MaTEeMaTHKE KaK 4YacTH
MHUPOBOW KYJIbTYpPbl U MECT€ MATEMAaTUKM B COBPEMEHHON LIMBWIM3ALIWH,
crocobax omucaHus SBICHUI pealbHOr0 MUpPa HA MATEMaTHYECKOM

- c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN O MATEMATHYECKUX MOHSITHUIX
KaK BOKHEHMIIMX MaTEMaTHUYECKUX MOJEISIX, MO3BOJISIIOIIUX OMHUCHIBATH U
U3ydaTb pasHblE IMPOLECCHl W SBJIEHUS; IIOHMMAHUE BO3MOXHOCTHU
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPU;

— BJIAJICHUE METOJAMH JIOKA3aTEJIIbCTB W AITOPUTMOB PELICHUS,
YMEHHME HUX NPUMEHSATH, NPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJIE
pelIeHHs 3a/1a4;

— BJIAJICHUE CTAaHJAPTHBIMU IPUEMAMU PELIEHUs] PAaLMOHAIBHBIX WU
WppalOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUHM M  HEPABEHCTB, UX CHUCTEM; MCIOJB30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTpaMM, B TOM YHCIIE JJISI MO- MCKA MYTH PEIICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

- c(hOPMHUPOBAHHOCTh  TIPEACTABICHU 00 OCHOBHBIX TOHSTHIX
MaTeMaTUYeCKOr0 aHajiu3a W WX CBOWCTBax, BIAJCHHE YMEHUEM
XapaKTepu30BaTh TMOBeACHHE (YHKIMMA, HCIOIb30BAHUE TOTYYEHHBIX
3HAHUU JIJI1 ONTMCAHUS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMM IOHATHSAMH O IJIOCKMX M ITPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUTypax, MX OCHOBHBIX CBOMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPHUECKUE (PUTYPHI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOMCTB reoMeTpudeckux Quryp u GopMmyIn JUisl perieHHs] TeOMETPUIECKUX
3a/1a4 U 3aJ1a4 C TPaAKTHYECKUM COJICPKAHUEM;

- c(OPMUPOBAHHOCTh TPEJCTABICHUH O TIpoOIeccax U SBICHUSX,
MMEIOLNUX BEPOSTHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJTbHOM MUPE, OCHOBHBIX MOHATHUSX JIEMEHTAPHOW TEOPUU BEPOSITHOCTEN;

s (hopma paboTHI)

[Ipomexyrounas
aTTecTanus B
dbopwme:

1 cemectp — IOK
(cpenuuii 6amt mo
TEKYIIUM OLICHKaM
yCIIEBa€MOCTH )

2 ceMecTp -
9K3aMeEH.

Meron
IIPOBEICHUS
MIPOMEXKYTOUHON
aTrTecTauuu -
BBIIIOJIHEHHE
9K3aMEHALIMOHHOT O
KOMILJIEKCHOTO
3a1aHUsA
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YMEHMM HaxOIuTh M OICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B
MPOCTEUIINX TPAKTUYECKUX CUTYyallUsIX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4aifHbIX BEJTUYMH;

— BJIAJICHUE HABbIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IpU PEIIEHUH 3ajay.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsI MPOBeAeHHs MPOMEKYTOUHOMH aTTecTAlNH
o0y4yaromuxcs Mo JHCUUILIHHE

IHoka3zaren U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
Ilokaszarenn W KpPUTEPUM OLECHUBAHHUS KOMIIETECHLHMM, ONMMCAHHE IIKAJ
OLICHMBAHUS CoJIepkKaTcs B MpuiioxeHuu 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KoHTposbHbIE 3a/1aHus COIepKATCS B IpHIIOKeHUH 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAOINAE IMPOLEAYyPbl OLECHUBAHUSA
3HAHMM, YMEHUH, XapaKTepU3yOIuX (OpMUPOBAHUE KOMIIETCHIIUM, COAEpKaTCA
B MpHJIOKeHuu 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHbIE CpeIcTBA
JJIS1 MPOBe/IeHUsI MPOMEKYTOUYHOI aTTEeCTALMHU 1O JUCIHUIINHE
OV /.04 MaremaTuka

1.1. ®opma NpoMeKYTOUYHON aTTecTAIMU: dK3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BBINOJIHEHUS 3aJaHU I

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
MMPAKTUYCCKOI'O OHHTa,06HHD(HﬁHpO@@CCHOHaHBHHX,KOMDBT@HHHﬁ,HpOﬂCMOHCTpHpOBaHHHX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aﬂaHHﬁﬁ AOJDKHAa HPOBOJUTHECS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Jaaarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHUS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCHUMOIl OT ocoOeHHocTell NpodecCHOHaNbHOM OpHEHTalMM WM  NPeANoYTeHHH
IpenojiaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METOJ], pacueTa CBOJIHBIX OallIOB;

Pe3ynbTaThl BBINONHEHUS 3aaHUN OLIEHMBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBoa nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U MPAKTHYeCKOIo
3ajaHusl, CPeJHUH 0aJJ1 M0 UTOraM aTTecCTALMHU

O1eHKa 5 «OTIINYHO) 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BOIpoca).

2. BemmonuuTk npaktuyeckoe 3ananue (1 3aganue).

IIpuMepHbIe BONpoCHI IS codeceJOBaAHUS
1. Ilenble u pannoOHANbHBIC YUCTA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsle uucna.
KopHu u crenenu.
KopHu HaTypaJIbHOM CTENEHU U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ parioHaIbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENBbHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm yncna. OcHOBHOE JoTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunble U HATypaabHbIE JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. IIpaBuna nerictBuii ¢ morapudmamu.

13. Jlorapudm. OcuoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U MTOKA3aTEIbHBIX BHIPAKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPU(PMHUUECKUX BBIPAKEHUH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKHUX (PYHKIUH.

21. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHHUE.

27. Tlpeobpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUUYECKUX QYHKLIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBHIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (QYHKLUI dYepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. Tpocreiimye TPUTOHOMETPUYECKIE YPABHEHHMS.

32. IIpocreiiye TPUTOHOMETPUYECKHE HEPABEHCTBA.

33. Oynkuuu. OcHoBHBIE TOHATHSA. OOnacTe ONpeneneHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CBoiicTBa PyHKIUH.

37. Oyakuuu. MOHOTOHHOCTh, YE€THOCTh, HEUETHOCTh, OTPAaHMYCHHOCTb,
NEPUOIUNIHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUeCKHe Olepamud  HaJ
byHKIUAME.

40. ®Oysakumu. [ToHsATHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKiuu. O6MacTh onpeneneHuss U o01acTh 3HaUYCHUH 0OpaTHON
GyHKIHH.

42. O6patuble pyHkuuu. Coiicta. I'padux o6paTHO# QyHKIHH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPAaBEHCTBA.

45. TlokazarenpHas GyHKIHS, €€ CBOMCTBA U rpaduK.

46. TlokazaTenpHbIE YpaBHEHUS M HEPABEHCTBA.

BOO~NOGOR~W
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47. CrenennHast QpyHKIMs, ee cBOiicTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (DYHKITHH.

49. OO0nacTh ompeJeleHuss 1 MHOXKECTBO 3HaYCHUI (yHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHnss 1 MHOKECTBO 3HaYeHHUH (DyHKIIMHU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUi QyHkImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp omnpeneneHns 1 MHOXECTBO 3HAUEHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB ¢yHknwmii. CHUMMETpHsT OTHOCHUTENBHO OCel
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeobpazoBanus rpadukoB ¢(yHkuud. CUMMETpUsS OTHOCHUTEIBHO Hauaia
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCHUTEIBHO MPSIMOI
y=X.

57. IlpeoOpa3oBanus rpadukoB (yHKiui. PacTsokeHue W ckaTUe BIONIb Ocei
KOOp/MHAT.

58. VpaBHenus. PaBHOCHIIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cucremsl ypaBHeHUH. PaBHOCUIIBHOCTH CUCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHUH. OCHOBHBIEC TPUEMBI UX PEILICHHS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB M TpagukoB (YHKIMH MpPU pEIIEHUH YpAaBHEHUH U
HEPaBEHCTB.

65. Meroa HTEPBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3o0paxeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATENBLHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKHIIT CMBICII.

71. ITonsATHE 0 MPOU3BOAHON QYHKIUH, €€ PU3MUECKUIT CMBICI.

72. VYpaBHeHUe KacaTeIbHOW U HOpMaJIU K rpaduKy DyHKIIHH.

73. [Tpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

74.  Ilpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

75. [IpuMeHeHHe NPOU3BOAHON K HCCIeNOBaHUI0 (YHKUUH U TOCTPOCHUIO
rpaduxosB.

76. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
pelleHus B MPUKIAIHBIX 3aauax.

77.  Bropas nmpous3BojHas, ee reoMeTpruuecKuil cmbici. Haxoxxaenue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (popmyIioit u rpaduxom.

78. Bropas nmpousBogHas, ee ¢uzmueckuii cmpicia. HaxoxkneHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasnas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUYECKHIM

cMmbicit. @opmyna Herorona—JleliOHuna.
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82. [IpuMeHeHne OMNpeaeNeHHOro WHTErpaja Il HaXOXACHHS IUIOLIAIU
KPUBOJIMHEHHOW TpaIeiuu.

83. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaud Ha TMOJCYET YHUCJIAa pa3MELIEHUN, TMEpPEeCTaHOBOK, COYETaHUHU.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIINEHTOB.

86. Tpeyronsuuk Ilackars.

87. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

88. [Ipencrarnenne naHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH)

89. B3aumHoe pacronoxeHue IByX MpsIMbIX B IIPOCTPAHCTBE.

90. [TapamiensHOCTh TPSIMON M IIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92. [lepnieHIUKYISIPHOCTD MPSMOM U TIIIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYroa Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYIAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APATUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

101. IIpusma. [Ipsimas u HakinoHHas npusMa. [IpaBunbpHas npusma.

102.  Mmuororpannuku. [lapamnenenumnen. Kyo0.

103. IIupamupa. [IpaBunbHas nupaMuaa. Y cedeHHas nupamuia. TeTpasap.

104. Cummerpuu B KyOe, B apajuiesenumnese, B Ipu3Me U upamue.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

106. IIpencraBieHwe O MPABHILHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’p,
JIOICKA’AP U UKOCADIP).

107. Hwuwmuaap. OcHoBaHWe, BhICOTa, OOKOBas IMOBEPXHOCTh, OOpasyrorias,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennslii konyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHME, BBICOTA, OOKOBas TMOBEPXHOCTbD,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHuUs1 KOHYCa U CEUEHHsI, TapajiesibHble OCHOBAHUIO.

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHasi TUIOCKOCTb K cdepe.

114.  O6wem u ero uzmepenue. arerpanbHas popmyna oobema.

115. OO6wem Tema. Dopmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  dopmyssl IIIOMAAN TOBEPXHOCTEH IMIMH]PA U KOHYCA.

119. TIlomoOume Tten. OTHOImEHHWS TUIOMIANEH TOBEpXHOCTEH W 00BEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXIYy ABYMs TOUYKaMHU. Y paBHEHHE CQEpHI.

122.  Bexktopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCJIO.
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124.  Bextopsl. Koopannatsl. Pa3nosxenue BeKTOpa 10 HapaBJICHUSIM.

125.  VYron mexay nByMmsa BekTopamu. IIpoekiusi BeKTopa Ha OCb.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127. Hcnonp3oBaHHE KOOPAMHAT U BEKTOPOB IIPHU PELICHUH MAaTeMaTHUECKUX U
NPUKIIAJIHBIX 3a/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

1. Boraucnurs:
(1+i)°
2. Haiiti MOy b M apryMEHT KOMILJIEKCHOT'O YHCiIa
z=-5i
3. JlaHbI ynca:
= 2+5
z,=1-1

. -
Haitogure: <1 “2
4 Janbl yncna:

AN

2, =+

Haiiure: “1 ™ %2

KopHu, crenenu u jorapugpmsi

1. Boruncnure |0g5|0g2|0g3|092512
2°.11°

2. Brerunciure %

1 1
3. Breruncaure > |og 47 + |0g 432 ~3 |Og 428

4. Bermcmre |0g 12 —% log 32 +% log.6

OCHOBBI TPUTOHOMETPHH
si 37T
. n— .
1. Haiitu 3Hak yncna 3 . OtBer o0OocHYiiTE.
Haiitu 3nak uncna Ctg28() . Otser obocHyiire.
37T

o Cos— .

3. Haiinure 3nak yncna ®76 . Otser obocHyiiTE.
4, Jlokaxure, yro LY *d —Sin*a =1g*a - sin*a
DyHKIUH, UX CBOICTBA H IPaUKH
1. [Toctpouts rpadux GyHKIMH
y=x3
2. [Toctpouts rpadux GyHKIMH

1
y=x 4+1

ix
y= :
3. Mana ¢pyHkims x+2 | Haiiti 3HaueHns GyHKIMH B TOUKAX -
1,310
— T _

4. HaiiTi 06macTh onpenenenus QyHKuy * In{x” — &2 +10)
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YpaBHeHNS U HEPABEHCTBA

1. Pemnte ypaBHeHue COS ( X+ %) =1

2 Pemure ypaBHeHue 3tg (3X + %) = —\/§
3. Pemmre ypaBHeHne 1—tg2x = 2tgx

4 Pewmnre ypasnenne 0s(1—x)=1

Havaja MmaTeMaTH4eCKOIo aHAJIM3a

1. Brranciaure
linél[:x: —5x+3)
x—

. 3x-2
2. Breruncnure: lim—
x—25xT+4
3. HaiinuTe npou3BoIHYIO (yHKITHIA:

a)f(x) =5x*+3x+7

0) f(x) == —2/x +7

4. Haiitu  ypaBHeHue kacatenpHOM K Tpaduky (yHKUUU
y=2x"+1

5. Haiiure nponsBoaHyio QyHKImu ¥ = vX*+3x +4
6. Uccnenyiite (QYHKIMIO HAa MOHOTOHHOCTH M OKCTPEMYMBI
f(X) =—2x3+21x* = 72x+9

7. Haifnure nponssoanyio GyHKuun Y =Ssin(x’ +2)-cos(x —2)

8. Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH
sxetpemyma Y = X° + 6X* +ox +8
9. Haiinute TOoukM nepernba ¥ MpOMEXYTKU BBIIYKJIOCTH Ipaduka

bysxmm Y = X' - 6X7 + 4
10. Haiizute TPOMEXYTKM MOHOTOHHOCTH (YHKIMHM W  TOYKH
skerpemyma V' = X7~ 6X7 + 9X
11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpa3HOW 11 (GYHKUIUU
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>—4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.BprunicnuTe  WHTErpa I (X* +4x+1)dx BplumcouTe ImIIOmAgb

durypsI, orpanmdeHHOi rpadukoM QyHKIMH Y =3X°, IpAMBIMH X =2,X=4 U
oCbl0 abcuuce
2xdx
3+x°

14.Beruucnure miomans GUrypsl, OrpaHHYCHHOW TIpapuKOM (YHKIIUH
y =16—x* u ockro abermce

13.Bprarcnure uHTErpan I

15.Bprancaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y=1—x* u ockro abeumce

KoMmOuHaTopuka, CTAaTHCTHKA M TEOPHUS BEPOATHOCTEH

1. B rpymne 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMupoBaTh KOMaHIy M3 4 d4enoBeK JUId ydacThs B MaTeMaTU4YecKOil
onumnuazae?

2. Boraucints: A7 +Ag +As
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3
P7—_6+A9

n
3. Haiitu ClO
4, CKOJIbKO Pa3IMYHBIX MIECTH3HAYHBIX YUCEII MOKHO 3aIHCATh C TIOMOIIBIO (P
2,3,4,5, 6,7 Takum 00pa3om, 4TOOBI Bce IUPPHI B YUCIIaX OBLIN PA3TMIHbI?
5. HIudp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B UUCIe MOTYT MMOBTOPATHCA). BTOpoe, Tpex3HauyHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IMnIHBIX MTUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMeTnieckoe, pa3max,
MOJTy U MEJTAHY.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemuneckoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3TOi BRIOOPKH.

9. Onpenensisi CTENEHb 3aCOPEHHOCTH IBETOYHBIX CEMSH, BBISICHSIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kaxk10M U3 100 mpou3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4MCJIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeTon

Haiitu cpeanee apudmeTrueckoe U MOAYy.
10.  Tloacuuranmu obveM mpomax maraswHa B TedueHue 10 muel (B ThIC. pyo.): 45, 39,
33,37,31, 29, 41, 41. Haiitu cpennee apudmMeTndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHe KOHyca — IMpaBWIbHBIA TPEYTOJbHUK CO CTOPOHOM 12 cMm.
Haiinute muiomanp ceyeHus, NMPOBEJCHHOIO depe3 [Be oOpas3yrolue KOHyca, Yrol MEXIy

koropsiMu  paBeH 3() .Otpesok AD mHepHeHIMKYISPEH K IUIOCKOCTH pPaBHOOEIPEHHOrO

tpeyroiapbauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoHIoB oTpe3ka AD no npsimoii BC.

2. Pacctosnue ot Touku M 1m0 KaxKAoW M3 BEPIIMH MPABUIBHOTO TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoct ABC, eciiu AB=6 cwm.

3. B rtpeyronsunke ABC nano: ZC=Q()°, AC=6 cm, BC=8 cM, CM — menuana.
Uepes sepummny C mposefeHa npamas CK, meprneHaukynspHas K IJIOCKOCTH TPEyrojbHHKA

ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosinue ot Touku B no miaockoctu ADM paBHo 43

5. Cymma miomazeil Tpex rpaHedl IpsMOYroJbHOTO MapaliesienuIea, UMEIOIIX
oburyro BepunHy, paBHa 404 om®, a ero pedpa IponopuHoHanbHbI uncnam 3, 7 u 8. Haiiaure
JMaroHaJlb Napajulejenunena.

6. N3Mepennss npsiMOyroibHOTO Tapasuiesenunena paBHel 8 cMm, 12 cm u 18 cm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [ITap pagnyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOAIIEHCS Ha pacCTOSIHUU 9 M
oT ueHTpa. Haliaure miomanes ceyeHusl.

8. B xonyce nnuna oOpasyroriei paBHa 5, a paguyc ocHOBaHMs paBeH 4. Haiinure
00BbEeM KOHYCA.

9. Haiitn xocunyc yria mexay Bekropamu: @(2,—1,1) u b(4,-3,5)
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1.3.2 Kpurepuu onieHKH

Kputepuu oneHku pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
o0a1 — 1 6aa

- JEMOHCTpUpYeT TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMaHHe
IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3JIaraeT MaTepuai;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, 1€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUJIBHO U OOCTOSATEIBHO OTBEUYAET HA COIMYTCTBYIOIINE BOIPOCHI.

1

- JIEMOHCTpPUpPYET TIJI1y0OKOe, IIOJHOE€ 3HaHWE€ U IOHUMaHHE
IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IPaBUJIbHO, O€3 U3MEHEHHs] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3J1aracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUH H
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUMH;

- IpU OTBETE JEMOHCTPHUPYET CaMOCTOATEIBHOCTh CYXKJICHHI,
IPUBOJIUT BEpPHBIE AapPryMEHTHl, BEPHO, HO C HE3HAYUTEIbHBIMU
oLIMOKaMU JieJaeT BbIBO/IBI,

- MpaBWIbHO, HO COBEpIIAsi HE3HAYUTEJbHBbIE OIIMOKH, OTBEYAeT Ha
COILyTCTBYIOIIME BOIPOCHI.

0,6

-pacKpbIBaeT OCHOBHOE COJAEp)KaHHE y4yeOHOro Marepuana, HO
0OHApYKUBAIOTCSI CYLIECTBEHHBIE poOeTbI B IMOHUMaHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepuanl;

- JIOMyCKaeT OIIMOKM B OMPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JEMOHCTPUPYET CaMOCTOSATENBHOCTh CYXKICHUH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPyJAHEHUs, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,3

- HE 3HAET 3HAYUTEIBHOM YaCTH NMPOrPAMMHOIO MaTepuana, JONyCKaeT
CYIIIECTBEHHBIC OIIHOKY;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHUE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIAECT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA CONYTCTBYIOLIME BONPOCHI.

UTOI'o
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Kpurepun oueHKH NPaAKTHYECKOI0 3aJaHUA 110 ajredpe banabl 3a
KPHUTEPHH OLCHKHU
XoJl pelieHusl BepHBIH, NMPUBEIEHO BEpHOE OOOCHOBAHHOE pEILEHHE, 15
IIOJIY4E€H BEPHBIN OTBET ’
XoJ1 pelleHns: BEPHBIH, HO JOIYIEHA 0/1HA OLIMOKA BEIYUCIUTEILHOTO 1
Xapaxkrepa,
Pemienne HayaTo JIOTMYECKH BEPHO, MJOMYILIEHA BBIYMCIUTEIbHAS 05
olMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEIIEHUs 0
UTOro 15
Ne Kpurepun onieHkM NpakTH4ecKOro 3aJiaHus 10 reoMeTPpHH Banusl 3a

KPHUTEPHUH OlleHKH

Haii/IeH BEepHBII CIIOCO0 peleHHs;

IpUBEIEHa BepHasl MOCJIEJ0BATEIbHOCTh BCEX IIarOB PEIIEHUsS; BEPHO
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUYEHbl Ha YepTeX e CBOMCTBa BCEX INPEACTABICHHBIX B 1,5
yCIOBHH (DUTYP U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCe MPE0Opa3oBaHMsl U BEIYUCICHMS;
IIOJIy4E€H BEPHBIN OTBET

HalJIeH BEPHBIN CIIOCO0 peIeHus;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIEHOCTD BCEX IIar0OB PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBbl Ha YEPTEKE CBOMCTBA IMPEJICTABICHHBIX B YCIOBUHU 1
¢uUryp m uX 3JEMEHTOB, KOTOPBIE UTPAIOT BAXKHYIO POJb B PEUICHUU
3a]auu;

JIOTTYIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIIMOKA, HE BIUSIONINE HA
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;

JIOTIYIIEHbl OTCYTCTBUSL M (WJIM) HErpyOble OMMOKH B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;

JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD X0OJia PEIICHNUS;

B PE3yJIbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET

4 HCBCPHOC PCUICHUC, HeBepHBIfI OTBCT WJIM OTCYTCTBUC PCHICHUSA 0

MTOT'O 1,5

1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
aTTecTaluu

ATTecTanu NpoBOAUTCS B yueOHOM KaOMHETe MaTEeMaTHKH.

1.5 Y4eOHOo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredyeHUe ISl NPOBeIeHUS
NPOMEKYTOYHOM aTTeCTALUM

OcHoOBHbIE y4eOHbIe H3TAHUA

1. Bammakos, M. M. Marematuka: yueonuk /M.U. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (ITpodeccuonanbroe oOpa3oBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CIIO /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo maremaruke. B 2-x 4. Y.2: yue0.
nocooue ans CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue s CpenHero NpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIp. U JOI. —
MockBa: WzpatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanproe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpearero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHussMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anreOpa W Hayaja MaTEeMaTHYECKOTO aHaliu3a, TeOMETpUs JJis
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akanemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (deaepanbHblil IEHTp HH(OPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enqunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3oBatenbHbIii moptan «Yueba»: «Ypokm» (WWw. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIUIIJIHHBI

13. Meroanueckue yka3zaHus AJis1 00ydaroluXcsl M0 BRIMOJIHEHUIO TPAKTUYECKUX PadoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

