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1. MACHOPT PABOYEM MPOI'PAMMBI YUYEFHOHN JUCHOUILINHBI
OVY .04 MaTtemaTuka

1.1. ObsacTh npuMeHeHus pado4eil MporpaMMbl
Pabouast nmporpamma y4eOHON JUCUUIUIMHBI SIBISETCS YACThIO MPOrPaMMbl MOATOTOBKH
crenuauctoB cpeanero 3BeHa (nanee — IIICC3) B coorBerctBUM ¢ @I'OC CIIO mo
CHEUUAIbHOCTH 10.02.05 OBECITEYEHUE MH®OPMAIIMOHHOU
BE3OITACHOCTU ABTOMATU3MPOBAHHBIX CUCTEM.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:
N3yyeHue AUCHUIUIMHBI HAIpPaBIECHO HAa (OPMUpPOBAHUE OOIIUX KOMIETEHIUH,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymecTBisiTh MNOUCK, aHAIW3 W HWHTEPOpPETALMIO HH(pOpMaLuy,
HE0OXOAMMOM 7Sl BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATBHOMN 1€ATEIbHOCTH;

OK 03. [InanupoBaTh W peaJM30BBIBaTH COOCTBEHHOE MNPO(ECCHOHATBHOE W
JUYHOCTHOE Pa3BUTHE;

OK 06. ITposBIATE Ipak1aHCKO-NTATPUOTHYECKYIO IMMO3HIMIO, TEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE HA OCHOBE TPAJAMIMOHHBIX OOILIEUYETOBEUECKUX LEHHOCTEH,
NPUMEHSTh CTAaHJAAPThl AHTUKOPPYILIMOHHOTO TIOBEJCHNUS;

OK 09. Hcnonws3oBarh HMH(DOpPMAIMOHHBIE TEXHOJIOTUU B MPOGECCHOHATBHON
NEeATENBHOCTH.

B pesynbrate ocBoeHUs yueOHOUM MUCHUIIUHBI O0YYAIOIUNACA JOJIKEH JOCTUYb
CJIEIYIOILLME PE3YIIBTATHI:

JIMYHOCTHbIE!

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAyKH, CPEJCTBE MOJCIHUPOBAHUS SIBICHUUW U TPOLECCOB, HAESIX U METOJax
MaTeMaTUKH;

— MOHMMAaHWE 3HAYUMOCTH MAaTEMAaTHKHU sl HAy4HO-TEXHMYECKOIO Iporpecca,
c(OPMUPOBAHHOCTh OTHOLIEHHS K MaTeMaTHKe KaK K 4YacTH 0O0IledyesoBeYecKon
KyJIbTYphl Y€pe3 3HAaKOMCTBO C MCTOpUEH pAa3BUTHA MAaTEMATHKH, 3BOJIOLHEH
MaTeMaTHYECKHUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
AITOPUTMHYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM ISt
Oynymieid mpoecCHOHATIBHON JESITeNIbHOCTH, IJsi NPOJOJDKEHUsT oOpa3oBaHMs U
caM0o00pa30BaHMS;

— OBJAJCHHE MATEeMAaTHMYECKUMH 3HAHUSMHU W YMEHHUSIMHU, HEOOXOJUMBIMHU B
MOBCEAHEBHOM >KU3HU, ISl OCBOCHHSI CMEKHBIX €CTECTBEHHOHAYUYHBIX IUCLUMIUIMH U
JUCIUIUIMH MPOPECCHOHANBHOIO LUKIA, IS MOTydeHus: oOpa3oBaHUsl B 00JIacTAX, HE
TpeOyIOIUX YIIIyOJIEeHHOW MaTeMaTUYeCKON MOATOTOBKY;

— FOTOBHOCTb M CITIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpa30BaHUIO, HA
NPOTSHKEHUH BCEH JKM3HHU; CO3HATENIbHOE OTHOILIEHUE K HENPEPHIBHOMY 0Opa30BaHUIO
KaK yCIIOBHUIO YCIIENTHOM MPoeCcCHOHAIBHON 1 OOIIECTBEHHOM A TENbHOCTH;
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— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIHHONW TBOPUECKON M OTBETCTBEHHOM
NEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHMYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U
APYTUX BUIAX AEATEIbHOCTH,

— OTHOIIEHHE K MPOo(EeCCUOHATBHON JEATENBHOCTH KaK BO3MOXHOCTH y4acTus B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOATENIBHO ONPEAEISTh LENU JIEATEIIBHOCTH U COCTAaBIATH
IUIAHBl  JEATENIBHOCTH;  CaMOCTOATENIBHO  OCYLIECTBIIATb,  KOHTPOJIUPOBATH W
KOPPEKTUPOBATh ACATEIBbHOCTD;

- UCIIOJIB30BATh BCE BO3MOJKHBIE PECYPCHI Uil JOCTHMIKEHUS IOCTABJICHHBIX
Hesied M peanu3aluy IUJIAaHOB JESTENIbHOCTH; BbIOMpaTh YCIIEIIHBIE CTPAaTerud B
Pa3INYHbIX CUTYaALUSIX;

— YMEHHE MPOAYKTHUBHO OOMIAThCS M B3aUMOJEHCTBOBATb B IPOLIECCE
COBMECTHOM JEATEIBbHOCTH, YYUTHIBATH MO3WLHM APYTHX YYACTHUKOB AECATEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTb KOHPIUKTHL;

— BJIaJICHUEC HaBbIKAMU I[I03HABATEJIbHOM, Y4YEOHO-HCCIIEA0BATEIbCKOU U
IPOEKTHOM JIeATENbHOCTH, HABBIKAMU pa3peleHust IpodiieM; ClIoCOOHOCTh U TOTOBHOCTh
K CaMOCTOSATEJIIBHOMY IIOMCKY METOJOB PELICHMs MPAKTHUYECKUX 3aJay, INPUMEHEHHIO
PAa3IMYHbIX METOJ0B [IO3HAHUS,

- TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OpPMALMOHHO-
ITIO3HABATEIIbHOW JIESTENBHOCTH, BKJIIOYass YMEHUE OPHUEHTHPOBATBHCA B Pa3JIMYHBIX
MCTOYHHMKAX MH(QOpPMALUU, KPUTUUECKU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO,
MOJIYy4aeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIAJICHUE A3BIKOBBIMH CpPEIACTBAMHU: YMEHHUE SCHO, JIOTUYHO W TOYHO
U3JIaraTb CBOK) TOYKY 3pEHHS, MCIIOIb30BaTh AaJCKBAaTHBIE S3BIKOBBIE CpPEICTBA; —
BJa/ICHUE HaBbIKAMU T[I03HABaTEJIbHONW pe(IeKCUU KaK OCO3HAaHHS COBEpIIAaEMbIX
JNEUCTBUN U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUMW, I'PAHHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX II03HABATEIIbHBIX 33724 U CPEICTB ISl UX JOCTUKCHUS,

- LeJIEYyCTPEMIICHHOCTh B TOUCKAaX U MPUHATUHU PEIeHUH, COOOpPa3uTEIbHOCTh
M UHTYMUIMS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEACTABICHUH; CHOCOOHOCTH
BOCIIPUHAMATh KPAacoTy U TApMOHHIO MUPA;

NpeaMeTHbIE:

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKe KaK YacTh MHUPOBOMU
KyJbTYpbl U MECT€ MaTeMaTHKd B COBPEMEHHOHM IMBWJIM3ALMM, CHOCOOAX OMHUCaHUs
SIBJICHHM PEAJIbHOIO MUPA HA MATEMAaTUUYECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb NPEJACTABICHUA O MaTEeMAaTUYECKUX MOHATHIX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJEISX, MO3BOJISIOIIMX ONUCHIBATh U U3y4daTh Pa3HbIE
IPOLIECCHl W SIBJICHUS; NOHUMAHHE BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS
MaTeMaTU4YECKUX TEOPUIL;

— BJIAJICHHE METOJaMM JI0KA3aTEJIbCTB WM AJITOPUTMOB pPELICHHS, YMEHHE HX
IPUMEHSTh, IPOBOJIUTH T0KA3aTEIIbHBIE PACCYKIAEHUS B X0 PELIECHUS 3a/1aY;



— BJIAJICHME CTAHAAPTHBIMM  IIPUEMAaMU  PEIICHUS  pPALUOHAIBHBIX U
UPPALMOHAIBHBIX, I[MOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE TI'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
Yucie I [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELICHNs] YPaBHEHUN U HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMATHYECKOTO
aHaJIu3a U UX CBOWCTBAax, BJIAJICHUE YMEHUEM XapaKTEpHU30BaThb MOBEACHHUE (PYHKLUH,
YCIIOJIb30BaHME ITOJIYYEHHBIX 3HAHUM U1l ONIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHE OCHOBHBIMH IIOHATHUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpuYecKux (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpuieckue (Urypbl Ha 4YepTexax, MOJACISIX M B PEalbHOM MUDE;
NPUMEHEHHE W3YYCHHBIX CBOMCTB TeoMmeTpudeckux ¢Guryp u (GHopMmyn A pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUA O IMpoleccax W SBICHUSAX, HWMEIOIIHNX
BEPOSATHOCTHBIM XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MMUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHHUM HAXOIAUTh U
OLICHMBATh BEPOSATHOCTH HACTYMJICHUS COOBITUH B TPOCTEHIIUX MPAKTHYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIINYUH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs I'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIpU
pelLIeHnH 3a1a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHE MPOTPaAMMbl Y4eOHO# THCHUILIHHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0ydarorierocs: 258 4ac, B TOM 4HCIIE:
—  0o0s3aTenbHOM ayIUTOPHOU yueOHOM Harpy3ku oOyuatomierocs 234 Jaca.



1. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 258
KOHCYJIbTAIIUH 12
IIPOMEXYTOUHAs aTTECTALIUS 12
O6s13aTeJibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:
JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 20
[TpomexyTouHas arrecrauus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3ameH




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

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koani
pa3/iesioB U TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHId,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
MPOrpaMMbl
1 2 3 4 5
BBenenne Conep:xaHue yueOHOr0 MaTepUaa 2
Marematuka B  Hayke, TEXHUKE, JKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTUSIX W TPAKTUYECKOH aesTenbHOCTH. Llenm um 3amaum nM3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cneunansaocreit CI1O.
Paznen 1 AJITEBPA 112 0OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nonsitus 0 | /leficTBUTENbHBIE YKCTIA. 2 1,2
qucie Ilenble ¥ palOHATLHEIE YHCIIA. 2 12
[TpubnKkeHHbIe BBIYHCICHUS. 2 1,2
KommekcHble yncia. 2 1,2
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 24
Kopuu, crenenu u CreneHu ¢ 1eWCTBUTENBHBIMU TTOKa3aTesiMu. CBOMCTBA CTEIIEHHU C 2 1,2
JIorapumsbl JIeCTBUTENIbHBIM IOKA3aTEJIEM.
CreneHu ¢ palMoHaJIbHBIMU NOKA3aTENSIMH, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HaTypanbHOM CTENEHM U3 YMCIIA U UX CBOMCTBA. 2 1,2
[TpeoOpa3oBanue panMOHATBHBIX, UPPALIMOHATIBHBIX, CTEIIEHHBIX U 4 1,2
TIOKA3aTeJIbHBIX BHIPAKECHUH.
Jlorapudm. Jlorapudm yrcia. OCHOBHOE JOrapu(PpMHUECKOE TOKIECTBO. 2 1,2
JlecaTHYHBIE U HATYpAJIbHBIE JOTapU(PMBI.
[TpaBuna aeiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBaHHUIO. 2 1,2
[TpeobpazoBanue orapuMUIECKUX BHIPAKEHUH. 4 1,2
[TpeoOpa3oBanue aaredpandecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Pasputue nonstus o yncne. Kopuu, crenenu u jorapu@mel.
Tema 1.3. Copnepxxanue y4eOHOIro MaTepuaJia 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompefeneHuss M MHOXKECTBO 3HAueHUH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIUHU, TOCTpoeHHe TpaduKoB GYHKIUH, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOAMHU.
CsoiicTBa byHKIHH. MOHOTOHHOCTb, YEeTHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPUOANYHOCTD. [IpoMeXyTKkH Bo3pacTaHus U yObIBAHMUS,
HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUsS, TOYKU IKCTpemymMma. [ 'paduyeckas
UHTEpIpeTalys.
[Ipumepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B peaJbHBIX Ipoleccax | 2 1,2
sABNeHUAX. Apudmernyeckue onepanuu Han QyHKuusMu.  CroxxHas
dbynkus (kommnosunus). [ToHsiTHE 0 HEMPEPBHIBHOCTH (PYHKIIUU.
Oo6patubie pynkmuu. O61acTh OnpenecHus U 007JacTh 3HAYCHUI 00PATHOM 2 1,2
dbyukiun. ['paduk obpatHoit yHKIMN.
Tema 1.4. Coaep:xanue yueOHOTr0o MaTepHaJia 18
OcCHOBBI Panuannas mepa yrna. BpamarenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HaKH, YUCIIOBBIC 3HAYEHUS M CBOMCTBA TPUTOHOMETPHUYECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXK/IECTBA. 2 1,2
Dopmynbl IpuBeAeHUs. MexXcecCHOHHAs aTTECTaIusI. 2 1,2
CuHycC, KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIBYX yIJ10B. DOpPMYIIbI 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 TPUTOHOMETPUU. OCHOBHBIE TPUTOHOMETPUYECKHE
ToXxaecTBa. Pemenne 3axau
Tema 1.5. Copepxanue y4eOHOIo MaTepuaJa 10
IIpeodpazoBanus [Tpeobpa3zoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMN B IPOU3BE/ICHUE. 2 1,2
npocTedmux [TpeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUIECKUX (QYHKIIUHN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIIHIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPHYECKHE YPaBHEHUSI.
[Ipocreiimme TPUTOHOMETPHUYECKUE HEPABEHCTBRA. 2 1,2
IlpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKHIX BhIpaKEeHHM. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.
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Tema 1.6. Coaep:xaHue y4eOHOI0 MaTepuaJia 10 OK 02,03,06,09
CrenenHsie, CreneHHbIE, TTOKa3aTeNIbHBIC U lorapudMuyeckue GyHkiuu. OnpeneneHus, 2 1,2
NoKa3aTejbHble, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkiun. OnpenesneHns, X CBOWCTBA U rpadUKH. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamiensHblil mepeHOC, CUMMETPHS 2 1,2
¢ynkuun. O0paTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havaia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO MPAMON Yy = X, PACTSKCHUE U CHKATHE
byHkuun BJI0JIb OCEH KOOPJIMHAT.
OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuun. [loctpoenne u mpeodpa3oBanus rpagukoB
(GyHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHUM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEepPaBeHCTBa ypaBHEHMI, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(pa3nokeHue Ha MHOXKHTENH, BBEICHUE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA,
rpaduIeCKuil METO.).
Hcnonp3oBaHue CBOMCTB U IrpadUKoB (PYHKIIMH IIPU PEIIEHUN YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
ParnmonanbHbIe, MppallMOHATIBHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
Iloka3aTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbBIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs] U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCKrue ypaBHEHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUN 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IByMsI IEPEMEHHBIMH U X CHCTEM.
IpakTHyeckoe 3ansitue NeS 2 12
YpaBHeHus u cucteMbl ypaBHeHUH. HepaBeHcTBa. Mcnonb3oBaHue CBOMCTB
U rpadukoB (YHKIMN NPU pelIeHUN YpaBHEHHI U HEPaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
KoncyabTanumn 6
IIpoMeskyTouHasi aTTeCTALUS — IK3AMEH 6
Paznen 2HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. \ Conep:kanue y4eOHOT0 MaTepHuaJia 4 OK 02,03,06,09
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MocaenoBareabHocTu | CriocoObI 3aMaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [Toustue o 2 1,2
npenene nocienoareabHocT. CylllecTBOBaHUE Mpeziesia MOHOTOHHON
OTpaHUYEHHON TOCIIEJOBATEIBHOCTH.
CyMMHpOBaHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYECKasi POTPECCHS U €€ CYMMA.
Tema 2.2. Conep:xaHue yueOHOIro MaTepHaJia 20
IIpounsBonnas [Tonsatne o mpou3BOIHON PYHKIIUH, €€ TEOMETPUIECKUI U PU3NIECKUN 2 1,2
CMBICIL.
[Ipou3BoiHbIE CyMMBI, pa3HOCTH, IPOU3BEIAECHMSI, YACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHue KacateabHOU K rpaduky QyHKIUU. 2 1,2
[TpousBoaHbIe 00paTHON (GYHKIIMU ¥ KOMIO3UIUH (PYHKITHH. 2 1,2
[TpousBoHas CIIOKHON (QYHKIIHH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUEeCKU U (PU3NUECKUN CMBICIT. 2 1,2
HaxoxaeHue ckopocTH Juisl mpoiiecca, 3aJaHHoro (opMyIioi u rpaguxom.
[IpumeHeHre TPON3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpumMeps! HCTTOTE30BAHMS TPOU3BOIHON TSI HAXOXKICHUS HAUITYYIIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTHuyeckoe 3ausirue Ne6 2 12
ITocnenoBarenbHoCTH. [Ipon3BoaHAs.
Tema 2.3. Copepxanue y4eOHOro MaTepuasa 18
IlepBooGpa3znas n [lepBooOpa3Has u HHTErpal. 2 1,2
HHTErpaJ Tabnuia nepBooOpa3HBIX. 2 1,2
Heonpenenennsrit maTErpa. 4 1,2
Onpenenensblii uaTerpan. @opmyna Hetotona—Jlelibauna. 4 1,2
[IpumeneHue onpeneneHHOTO HHTErpajia A HaX0XKICHUsI TUIOIIa I 2 1,2
KPUBOJIMHEHHOMN TPAIleLIUH.
[TpumMepsl NpUMEHEHUs! HHTerpaia B U3UKE U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
IlepBooOpa3nas u unrerpain. @opmyna Hetorona-Jleltbuuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Coaep:xaHue y4eOHOI0 MaTepuaJia 16 OK 02,03,06,09
Koopaunartsl u [IpssMmoyrospHas (IekapTOBa) CUCTEMa KOOPJAUHAT B MPOCTPAHCTRE. 2 1,2
BEKTOPBI DopMyIia pacCTOSTHHS MEXy IBYMs TOUYKAMH.
VYpaBHeHust chepbl, TIOCKOCTH U TIPSIMOA. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopamHaTsl BeKTopa. 2 1,2
Clio)xeHuEe BEKTOPOB. 2 1,2
YMHOKE€HHE BEKTOpa Ha 4ncio. PaznojkeHue BEKTopa 10 HAIIPABJICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB NPH PELICHHH MAaTeMaTHYECKUX H 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasa 22

IIpsmMble 1 m1ockocTH | B3aumHoe pacnonoxeHne IByX NpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBE ITapajuteIbHOCTB NPSIMOM M INTIOCKOCTH. 1lapaiebHOCTh MIIOCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMON U TIOCKOCTH. 2 1,2
[lepnienuKyIsip ¥ HaKIOHHAsE. MeKCEeCCHOHHAs aTTeCTAIIHS. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MapajlieIbHbII epeHoc, 2
CHMMETpPHS OTHOCHTEIBHO IIIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomaae OpTOroHabHONH NPOEKIHH. 2 1,2
N3006paxeHne npocTpaHCTBEHHBIX (Uryp. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! n BekTOphL.IIpsMbIe ¥ NIOCKOCTH B POCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Ditepa.
[Tpusma. Ilpsimast u HaknoHHas pu3ma. [IpaBunbHas npusMma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [IpaBriibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
CummeTpun B Ky0Oe, B mapajuiesienuIiesie, B mpu3Me u nmupamuae. CedeHus 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUIbLHBIX MHOIOTPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap, 2 1,2
JIOICKA’AP U UKOCAIIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

Tena n nosepxnocTn | [lmmuap. OcHoBaHue, BHICOTa, OOKOBas MOBEPXHOCTh, 00pasyrolasi, 2 1,2

BpallleHHus pa3BepTKa.
Konyc. OcHoBaHue, BbICOTa, 00KOBasi IOBEPXHOCTh, 0Opasyrormiasi, 2 1,2
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pa3BepTKa. Y CEYEHHBIN KOHYC.

OceBble CEYEHHUs U CEYECHHUS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Conep:kanue y4eOHOT0 MaTepuaJia 8
HN3mepenns B O6mwem u ero msmepenne. Materpanbhas ¢popmyna oobema. @opmyIibl 2 1,2
reoMeTpuH o0beMa Ky0a, IpsIMOYrOJIbHOIO MapajuleenuIead, IPU3Mbl, IUINHAPA.
dopmyiiel 00beMa IHUpaMUAbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa 1mapa u iomaan chepsl.
[Togo6ue Ten. OTHOMIEHHS TTONIAIeH TOBEPXHOCTEH M 00BEMOB MMOJ0OHBIX 2 1,2
TEJ.
IIpakTHyeckoe 3aHsiTHe Ne9 2 1,2
MHororpansuky. Tena u MoBepXHOCTH BpaieHus. M3mepenus B
reOMETPUH.
Pasnea 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Coaep:xanue yueOHOIro MaTepHuaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TIO/ICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1au Ha nepeGop BapHaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO HUIIMEHTOB. 2 1,2
Tpeyronpnauk I[lackais.
Tema 4.2. Copepxanue y4eOHOro MaTepuasa 6
DJIeMeHTbI TeOpHHu Co0bblITHE, BEPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH. 2 1,2
BEPOATHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTH COOBITHH.
JuckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ pacnpeiesieHus. YucioBbie 2 1,2
XapaKTEpUCTUKHU AUCKPETHOU ciiy4yaiiHOM BenuuuHbl. [loHATHE O 3aKOHE
OOJIBIINX YHCEI.
Pemenune npakTHueckux 3ajjad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHUCJIOBBIX XaPAKTEPUCTHUK TUCKPETHON CIy4allHON BEJTUYMHBI.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 8
JIEeMEHTBI [IpencraBnenne qaHHbIX (TAOIUIIBI, JUArpaMMbl, TpapuKN) 2 1,2
MaTeMaTH4eCKOoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MENaHa. 2 1,2
CTAaTUCTHKH [TonsaTHe 0 3ajayaXx MaTEMAaTHYECKOW CTATUCTUKU. PellieHre npakTH4ecKux 2 1,2
3aJja4y ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/I0B.
IIpakTyeckoe 3anstue NelQ 2 1,2

DJIeMEHTHl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M MaTeMaTUYECKON
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CTaTUCTHUKH.

IloBTOpEHUE IToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA. Pemenue 6 1,2 OK 02,03,06,09
YpaBHEHUH, CUCTEM YpaBHEHUM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has U UHTErpall.

KoncyabTanuu 6

IIpome:xyTOUHAsI ATTEeCTALMA - IK3AMEH 6

HToro mo iucuuniinHe: 258
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3.YCJOBUS PEAJIU3ALIANU MMPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeGoBanuss K MHHHUMAJIBHOMY MAaTEPUAIbHO-TEXHUYECKOMY
o0ecne4eHNI0 y4eOHOM M CHUIINHBI:

Peanuzauus mporpamMmel AUCHUIUIMHBI TpeOyeT HaJIW4YUs y4yeOHOro kKaOWHeETa
MaTE€MaTUKH JJIs TPOBEACHUS 3aHATUN JEKIIMOHHOTO TUIIA, IPAKTUYECKUX 3aHATUN, B
TOM 4YHCJIE TPYNIOBBIX, WHIUBUAYAIbHBIX, TUCBbMEHHBIX, YCTHBIX KOHCYJIbTAllUH,
TEKYIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTallUU.

O6opynoBanue:

- pabouee MecTO MpenoaBaTelis;

- ClleMaIn3UpoBaHHas MeOEb (CTOJIbI, CTYJIbSl IO KOJMYECTBY O0YUarOUINXCs);

- IOCKa yYEHHYECKasl.

TexHuuecKue cpeacTBa 00yyeHus:

- KOMIIbIOTEp (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VY4ueOHo-HarIsI gHEIC TOCOOuS: TJIaKaThlI, y4eOHO-HATJIs THbIE rmocoowus,

0o0€eCleynBaOIINe TEMAaTHUYECKHEe WJUIIOCTpalMu 1o  pabodeil  mporpamme

JUCUUIUIMHBL, B TOM YHCIIE, BUE0-AYAUO0 MAaTepUasbl, KOMIIbIOTEPHBIEC TPE3CHTALIUN.
KommbroTep umeeT A0CTyN K 3JEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM, BBIXOJ B

rno0anpHyt0  ceTb  VIHTEepHET, OCHAllleH JMIEH3UOHHBIM  MPOTrpaMMHBIM

o0ecrieueHreM.

3.2. YueOHO-MeTOAU4YEeCKOe U MH(POPMAIIMOHHOE o0ecreyeHne peain3anum
Y4eOHOM TUCHMIIIMHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. bammvakos, M. . Marematuka: yuebnuk /M.U. bammakos.- 2-e u3m.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CITIO) https://www.book.ru

2. boromonor, H.B., Camoiinenko, II.M. Maremaruka: yueOHuk mis CITIO
/H.B.  boromonos, IL.N. Cawmoiinenko.- M.: IOpaiitr, 2019.- 40lc.-
(ITpodeccronanpHOe oOpa3oBanue) https://urait.ru

3. boromosios, H.B. Ilpaktuueckue 3ananus no marematuke. B 2-x u. Y.1:
yue0. nocodue qist CITO /H.B. boromonos.- 11-e uzn., nepepad. u nom.- M.: FOpaiir,
2019.- 326¢.- (ITpodeccuonanpsuoe obpa3zoBanue). https://urait.ru

4, boromonos, H.B. [Ipaktuueckue 3amanus no marematuke. B 2-x 4. U.2:
yuae0. mocodue st CITO /H.B. Boromornos.- 11-e u3n., nepepad. u norm.- M.: FOpaiir,
2019.- 251c.- (ITlpodeccuonansHOE 0Opa3zoBanue). https://urait.ru

5. TyceB, B.A. I'comerpusi: yueOHOEe T1OCcOOME JIE  CPEIHETO
1poheCCHOHAIBHOTO obpa3zoBaHus / B. A.T'yces, U. b. KoxyxoB,
A. A. IlpokodreB. — 2-¢ uzn., ucnp. u gomn. — Mocksa: MznarensctBo FOpaiir,
2020. — 280 c. — (ITpodeccuonanbHoe oopazoBanue) https://urait.ru

JlonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

6. boromonoB, H.B. Anrebpa u Hauana aHanu3a: ydyeOHOe mocoOue s
cpea”ero mpodeccuoHanbHoro oo6pazoBanusi/ H. B. boromonoB. — Mockaa:
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

NznarensctBo HOpaiit, 2020. — 240 c. — (IIpodeccuonanpHoe 00Opa3oBaHuUE). —
ISBN 978-5-534-09525-8. I'pud YMO CIIONttps://urait.ru

7. boromosioB, H. B. Maremaruka. 3agauu ¢ pemeHusiMa B 2 4. Yacte 1 :
yueOHOEe  mocoOue Uit cpeAaHero  npodeccHoHalbHOro  oOpa3oBaHms /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u gon. — Mocksa : M3gatenscTtBo OpaiiT,
2020. — 439 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09108-3.
I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusimu B 2 4. Yactp 2 :
yueOHOe  mocoOme Uil cpeaHero  npodeccroHanbHOrO  oOpa3oBaHUS /
H. B. boromosnoB. — 2-e u3zna., ucrp. u gon. — Mocksa : M3parensctBo HOpaiiT,
2020. — 320 c. — (IIpoeccuonansuoe odpazopanue). — ISBN 978-5-534-09135-9.
I'pud YMO CIIO https://urait.ru

9. Marematuka: anrebpa v Hadajia MAaTeMaTHIECKOTO aHaJIN3a, TEOMETPHUS IS
npodeccuil u crenuaaTbHOCTEN colMaabHO-3KOHOMHUYecKoro npoduist/ I'yceB B.A.
I'puropee C.I'. , UBonruna C.B. - 2-e usn. crep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

10.. www.fcior.edu.ru (DeaepaibHblii IEHTP HHOOPMAITHOHHO-
oOpazoBarenbHbIX pecypcoB (DIIOP)).

11. www.school-collection.edu.ru (Exunas xoyiekius 1iudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (Ob6pa3zoBaTenbHbIii TopTan «Ydueday: « YPOKm» (WwWWw.
uroki. ru)

MeToanyeckue yKa3aHusi JAJ1s1 00y4arIMXCs M0 OCBOEHH IO TUCITUTIJIMHBI

13. Meroauveckue yKazaHWs I OOYYArONIMXCS 1O  BBHITIOJHEHUIO
MPaKTUYECKUX palOT.
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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 M OHLEHKA PE3YJbBTATOB OCBOEHUA YYEBHOM
JUCIHUIIVINHBI

4.1. ®opMbl 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH S

@®opMbI U METOAbI
KOHTPOJISl U

Pe3yabTarnl 00yyeHus OLIEHKH
pe3yJabTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 02. OcymiecTBasaTh MOUCK, aHAIW3 U HHTEPIPETAIUi0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMOI JTSI BRITIOTHEHUS 3371249 TPO(EeCCUOHATLHOU e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. [InanupoBaTh ¥ peaiM30BbIBATH COOCTBEHHOE MpodeccuoHabHOE U | ((DpOHTAIBHBIN);
JUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATH rpaXkAaHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BBIIIOJTHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKuX [EHHOCTEH, MIPUMEHSITh CTaHIapThI | paboTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Mcnonps3oBaTe HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeSATEIbHOCTH. padoThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyalTbHA

- c(OPMHPOBAHHOCT, HPEJCTABIEHHH O MareMaTuke Kak uactu | 3 popma paborsr)
MHUPOBOM KYJIBTYpbl U MECTE MATEMAaTHUKH B COBPEMEHHOM IMBUJIM3ALNH,

croco0ax OMMcaHus SBJICHUN PEaIbHOTO MUPA Ha MaTEeMaTHYECKOM [Tpomexyrounast

- c(hOPMHUPOBAHHOCTH MPEACTABICHUHA O MAaTeMaTHYECKUX MOHATHsx | dTTCCTAlMA B

KAaK BaXKHEHIIMX MAaTeMaTHYECKHX MOJEINAX, MO3BOJIIIOIINX OIMCHIBATH U hopme:

W3y4aTh pasHbIE IPOLECCHl M SBICHWS; MOHWMAHMe BO3MOXKHOCTH | | CEMECTP -
AKCHOMATHYECKOTO MMOCTPOEHHS MATEMATHIECKUX TEOPHIA; OK3aMCH
2 cemectp -
- BIIAJICHHE METOJaMH JIOKA3aTeIbCTB M aJITOPUTMOB  pEIICHUS, p
3K3aMEH.
YMEHHE UX TIPUMEHATH, MPOBOIHUTH J0Ka3aTebHbIE PACCYKIECHUS B XOI€
ELICHUS 3a/1a4;
P ’ Meron
- BIIQJICHHE CTAHJAPTHBIMM NIPHEMAMH PEIICHHS PAUMOHATBHBIX H | oo
UPPALMOHANLHBIX, [OKA3aTebHbIX, CTENEHHbX, TPUTOHOMETPHUECKHX | 1 .
N IPOMEKYTOUHOM
YPABHCHHMI W HEPABEHCTB, HX CHCTCM; HCMONB3OBAHHE TOTOBBIX | oo o
KOMITBIOTEPHBIX MPOrPaMM, B TOM 4YHWCJIE IS [O- WUCKA MYTH PEIEHHs |
9 BBINOJIHEHHE
WUTIOCTPALIMK PEIEHHs YPABHEHU 1 HEPABEHCTE;
b . of 9K3aMEHAIIMOHHOTO
- c(hOPMHUPOBAHHOCTh ~ MPEICTABICHUHA 00 OCHOBHBIX MOHSTHAX
PMHD pel . KOMILIEKCHOTO
MATeMaTHUECKOTO ~AHATM3A M MX  CBOWCTBAX, BIAJCHHE ~YMCHHEM | ..o o

XapaKTepu30BaTh TMOBeACHUE (YHKIMN, HCIOIb30BAHUE TOTYYECHHBIX
3HAHUU [ ONTMCAHMS Y aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMM IMOHATHSAMH O IJIOCKMX M IPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (PUTYpPaX, HX OCHOBHBIX CBOWMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHHS PACIIO3HABATh T€OMETPHUECKUE (PUTYPBI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOMCTB reoMeTpudeckux Quryp u Gopmyn Ui peuieHus] TeOMETPUIECKUX
3a/1a4 1 3aJ1a4 C MPaAKTHYECKUM COJICPKAHUEM;

- c(hOPMUPOBAHHOCTh TPEJCTABICHUNA O TpoIeccax U SBICHUSX,
MMEIOINUX BEPOSTHOCTHBIM XapAKTEp, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MUPE, OCHOBHBIX MOHATHUSX AJIEMEHTAPHOW TEOPUH BEPOSTHOCTEM;
YMEHH HaxXOIUTh W OIICHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITHH B
MPOCTEUIINX NPAKTHYECKUX CUTyallUsIX W OCHOBHBIC XapaKTEPUCTUKH
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CJIly4aliHbIX BEJIMYUH;
- BJIaJICHUE HAaBBIKAMH HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIpU PEIIEHUH 3ajau.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsI POBeeHUs MPOMEKYTOUHOM aTTeCTAlMU
00y4aromuxcs no JMCUUIINHE

Ioxa3are/im U KpUTEPHHU OLICHMBAHUSA KOMIIETECHIMHI
[lokazarenn W KpUTEPUM OLECHHUBAHWUSA KOMIIETCHUMN, OINHWCAHUE IIKaJl
OLICHMBAHUS coJIepkKaTcs B MpuiioxkeHuu 1.

KoHTposbHbIE 1 TECTOBBIE 3aJaHUS
KoHTposnbHbIE 3a1aHus COIepKATCS B IpHIoxKeHUu 1.
MeToauyeckue MaTepHuaJibl

Meroanueckre MaTepuabl, ONPEACIISIIOIIIE MPOIeAyPhl OLICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux (HOPMHUPOBAHHE KOMIICTCHITHH, comepxarcs B
npuioxeHuu 1.
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IIpunoxenne 1
KoHTpoJIbHO-0LIeHOYHBIE CpeIcTBA
JJISl IPOBe/eHNUS POMEKYTOUYHOM aTTeCTAIMH M0 TUCHHUILINHE
OV /.04 MaremaTuka

1.1. ®opma npoMe;KyTOUYHOM aTTecTamum: 3K3aMeH (1, 2 ceMecTpsl).

@OH/I OLIEHOYHBIX CPENCTB COACPXKUT KOHTPOJIBHO-OLEHOYHBIE CPEJCTBA, HEOOXOIUMBIX

JUISl IPOBEJICHUS SK3aMEHa.

1.2. Cucrema onleHUBAHUA Pe3yJIbTATOB BbINOJHEHUS 3aJaHUH

OueHuBaHWE  pe3ylbTaTOB  BBIIOJHEHUS  33JaHUM  MPOMEXYTOYHOW  aTTECTalluu
00y4aroIUXCsl OCYLECTBIISIETCS HA OCHOBE CJIEIYIOIINX IPUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLIEHHUBAETCS YpOBEHb C(HOPMHPOBAHHOCTU 3HAHWM, YMEHH,
NPAaKTUYECKOTO OMbBITa, OOUIMX M NPO(EeCCHOHAIBHBIX KOMIIETECHIMH, MPOAEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBATHOCTHU OLICHKHU — OLICHKA BBIITOJIHEHMS 3aJaHUM JOJDKHA IPOBOJUTHCS B OTHOLIEHUU
TeX KOMIIETEHIUI, KOTOpble HeOOXOAUMBI [ 3(PPEKTUBHOTO BBHITOJIHEHUS 3aJaHHS;

HAJe)KHOCTH OLIEHKM — CHUCTEMa OIICHMBAHMS BBIIIOJHEHHUS 3aJaHuil JOJDKHA 00JaaaTh
BBICOKOM CTENEHBI0 YCTOWYMBOCTU TMPU HEOJHOKPATHBIX OILEHKAaX YpPOBHS C(HOPMHUPOBAHHOCTH
3HaHUH, YMEHHH, TPAKTHUYECKOTO OIbITa, OOMMX W MpO(ECCHOHATBHBIX KOMIIETCHIINN
o0y4aromuxcs;

KOMIUIEKCHOCTH OLIEHKM — CHCTEMAa OLICHHBAHUS BBIIIOJIHEHUS 3aJaHUN JOJDKHA ITO3BOJIATH
MHTETPaTUBHO OIICHUBATH 001KE U MPOPECCUOHANBHBIE KOMIIETEHIIUN 00y4YaloNInXCs;

OOBEKTHBHOCTH OIICHKM — OIIEHKA BBIMOJHEHUS KOHKYPCHBIX 33aHUN JOJDKHA OBITh
HE3aBHCUMON OT 0coOeHHOcTell mpodeccHOHANbHON  OpHUEHTAlMU WM  [PeIroYTeHUi
IIPEenogaBareiiel, OCYIECTBISIOIMUX KOHTPOJIb WIN aTTECTALMIO.

[Ipyn BBINONHEHHWHM MpOLENYP OLEHKH 3aJaHUl MCIOJB3YIOTCS CIEAYIOIINE OCHOBHBIE
METO/BL:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynpTaThl BBIMOJIHEHMS 33/laHUIl OLIEHUBAIOTCA B COOTBETCTBHM C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja s OLIEHUBAaHUS pe3yIbTaTOB 00yUEHUs:

IlepeBon nsiTi OanbHOM MIKAJIBI YY€Ta PE3yJbTaTOB B MATH OAJIbHYIO OLICHOYHYIO HIKATY:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYECKOI 0
3ajaHusl, CPeIHUH 0aJJ1 MO0 MTOraM aTTeCTALMHU

OreHKa 5 «OTIINYHO) 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Orenka 2 <29

«HCYHOBJICTBOPUTCIILHO»

1.3 . KOHTpOJIbHO-0LIEHOYHBIE CpeCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoOIpoca).

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

| cemecTp
IIpumepHbIe BONPOCHI ISl coDeceT0BAHUS
1. Ilensle u panoOHaAIbHBIE YHCIA.
2. JleWCTBUTEIBHBIC YNCIIA.
3. IIpuGnuxeHHbIE BHIYNCICHUS.
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RO0o~NOoOGA~

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

KommuiekcHsie yncna.

Kopnu u crenenu.

KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.

Crenenu ¢ palioHaJIbHBIMU [10KA3aTENIIMU, UX CBOMCTBA.

CreneHnu ¢ 1eHCTBUTENIBHBIMU I10KA3aTENsIMHU, UX CBOWCTBA.
Jlorapugm uncna. OCHOBHOE JIorapu(pMUIecKoe TOXKIECTBO.
Jlorapugmesl. CBolicTBa J0Tapu(pMOB.

Jlorapudm. JlecaTUuHbIE U HaTypallbHbIE JIOTapU(MBI.

Jlorapudm. Onpenenenne. [IpaBuna nelictBuii ¢ torapupmamu.
Jlorapugm. OcHoBHbIE nOHATUS. [lepexo K HOBOMY OCHOBaHHUIO.
[TpeoOpazoBanue anredpandecKux BHIPAKESHUH.

[TpeoOpa3oBaHue palOHAIBHBIX U UPPALIMOHATIBHBIX BEIPAXKEHUI.
[TpeoOpa3oBaHne CTENEHHBIX U IOKA3aTEIbHbBIX BHIPAKEHUI.
ITpeoOpa3oBaHue MOKa3aTENbHBIX U JOraApUPMUUECKIX BbIPAKEHHUH.
Pannannas mepa yria. BpamarenbsHoe JBUKEHUE.

Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC YHCIIa.

3HAaK¥, YWCJIOBbIE  3HAYEHMs] M CBOWMCTBA  YETHOCTH,  HEYETHOCTHU

TPUTOHOMETPUUECKUX (YHKITHIA.

21.
22.
23.
24,
25.
26.
27.
28.
29.
apryMeHTa.
30.
31.
32.
33.
34.
35.
36.
37.

Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO apryMEHTA.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

DopMynbl IPUBEIACHUS.

DopMyIIbl CIOKEHHUS.

CuHyC 1 KOCUHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOTO YIa.
[TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMIA B IPOU3BEIECHUE.
[TpeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPUIECKUX (QYHKIIUH B CyMMY.
[TpeoOpa3oBaHusl MPOCTEUIINX TPUTOHOMETPHUECKUX BBIPAKEHUII.

BelpakeHne TpPUTOHOMETPUYECKUX (GYHKIMH dYepe3 TaHIeHC ITOJOBUHHOTO

ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC YUCIIA.

[Tpocreiimre TPUroHOMETPUUECKUE YPABHEHUS.

[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.

Oynkiuu. OcHoBHBIE OHATUSA. O0NaCTh ONpeAeIeHU U MHOXKECTBO 3HaYECHUH.
Oyukuuu. ['padpuk yHkunu.

Oynkuuu. [Tocrpoenne rpadpukoB GyHKIMII, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.
@®ynknun. CoiicTBa QyHKIUU.

@®yHKIMM.  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,  OTPAHUYEHHOCTb,

NEPpUOANYIHOCTD.

38.

Oynkuuu. [IpoMexxyTku Bo3pacTaHus M yObIBaHMs, HauOoJbIIee M HaUMEHbIIIEe

3HaueHUs, TOUKHU dKcTpeMyMma. ['paduueckas nHTEpHpeTanms.

39.

Cnoxnass  Qynkuus (xkommosunus). ApudMeTHYEeCKHe OIepanud  Haj

GyHKIUSAMHU.

40.
41.
byHKINN.
42.
43.
44.
45.
46.
47.
48.

Oyuknun. [ToHsTHE 0 HEPEPHIBHOCTH (DYHKIIUU.
O6parsapie ¢yHkmuu. OOJacTh ONpeAesIeHHs] W 00JIacTh 3HAYCHHH OOpaTHOU

O6patnbie pynkuuu. CBoiictBa. ['padux o6patHoM PyHKINH.
Jlorapudmuueckas QyHKIUS, €€ CBOUCTBA U TpaduK.
Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA.
[Toka3zarenbHas (GyHKIHA, €€ CBOMCTBA U rpauK.
[ToxazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.

CrenenHas GyHKIINS, €€ CBOWCTBA U Ipad UK.

YpaBHEeHUs U HEPABEHCTBA CTENEHHON (QYHKIUU.
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49. OOnacTh onpejeeHsl © MHOXKECTBO 3HaueHHN (QyHKUIUH Y= SINX,e€ cBoiicTBa M
rpaduk.

50. Ob6nacte onpeneneHUs ¥ MHOXKECTBO 3HAUYECHUH (YHKIUHU Y= COSX, e€ CBOWCTBA U
rpaduk.

51. OO6nactp ompeneneHuss 1 MHOKECTBO 3HaYeHUH (yHKUIMU Y= tQX, e€ cBOMCTBa U
rpaduk.

52. OO6nacte onpeencHust 1 MHOXKECTBO 3HaYeHUN (PyHKIMH V= CtQX, e€ CBONCTBa U
rpaduk.

53. IlpeoOpa3oBanus rpadukoB ¢yHKIuH. CUMMETpUS OTHOCHUTEIBHO OCEH
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB ¢yHKIUA. CUMMETpUS OTHOCHUTEIBHO Hayasa
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB GyHKIUNH. CUMMETPHUS OTHOCUTEIBHO MPSIMON y=X.

57. IlpeobpazoBanusi rpadukoB ¢GyHKuMd. PacTspkeHMe © cxathe BIOIb OCei
KOOp/MHAT.

58. VYpaBHeHus. PaBHOCMIIBHOCTH ypaBHEHUH,

59. VpaBHeHus. OCHOBHBIE IPUEMBI UX PELICHUS.

60. Cucremsl ypaBHeHUH. PABHOCHIIBHOCT CHCTEM ypaBHEHHI.

61. Cucremsl ypaBHeHUI. OCHOBHBIE IPUEMBI UX PELICHHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIBHOCT HEPABEHCTB.

64. Vcnonp3oBaHue CBOWCTB M TpaduKOB (QYHKIUI TpU pElICHHWH YpPaBHEHUH U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPJMHATHOW IJIOCKOCTU MHOXKECTBA PEILEHHH YpaBHEHUH C
JBYMsI IEPEMEHHBIMH U MX CHCTEM.

67. N300pakeHne Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA PEIIEHUIl HEPABEHCTB C
JBYMsI TIEPEMEHHBIMH U MX CHCTEM.

HpuMeprle NMPaAKTUYICCKUE 3aJaHUA
PazBuTHe NOHATHS O YHCIE

1. Beruncnuts:
(1+i)°
2. Haiitn MOynie M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
3. Janel uyncna:
Z=2+5
z,=1-1

v Z1 - E.
Hatigure: “1 2

4. Jlanbl yucna:
£ = \‘IE - ‘JEI
4= \E +~.,I'r§i

o Z, =z
Hatigqure: “! “=
KopHu, crenenn u jorapupmbl

1. Brruucnute |0g5|092|093|092512

3 445
2. Beruuciire 2 131
22
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1 1
3. Beraucinure > |og J |0g 32 - |Og 28

4, Brruncnure |0g 12 —% |0g332 +% |Og 6

OCHOBBI TPUTOHOMETPHUH
37T

o Sln— .
1. Haiitu 3HaK yncia 3 . OTBer o0OocCHYiiTE.

Haiitu 3nak uncia Ctg28() . Otser obocHyiire.

37T
o Cogs— o

3. Haiizute sHak uncina - 6 . OTBer obocHyiiTe.

4, Jlokaxure, uro LJ* 0 — SN =1g*a - sin*a

DYyHKUNH, UX CBOMCTBA U TpaduKu

1. [Toctpouts rpaduk GyHKIUN

y=x73

2. [Toctpouts rpaduk GyHKIUN

1
y=x ++1
3x
F= :
_ 3. Jana ¢pynkuums x+2 | Haiity 3HAaueHus (yHKIMM B TOUKax -1,
- 10
— T
4. HaiiTi 06acTh onpenenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemure ypaBHeHue COS ( X+ %) =1

2 Pemure ypaBHeHue 3tg (3X + %) =3
3. Penmte ypasrenne 1—tg?x = 2tgx
4 Pemmre ypaBHeHne COS (1— X) =1

Il cemecTp
IIpumepHBbIe BONPOCHI 1715 co0ece 0BaHUSA

1. CrocoOBbl 3a1aH1s ¥ CBOMCTBA YHCIIOBBIX ITOCIIEN0BATEILHOCTEN.

2. CyMMupoBaHue NOCIEN0BATENBHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKHI CMBICII.

4. ITonsaTHe 0 Mpou3BOAHON QYHKIUH, €€ PU3MUECKUI CMBICI.

S, VYpaBHeHHEe KacaTelnbHONH U HOpMaIIU K rpaduKy GyHKIUH.

6. IIpon3BoHbEIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX () YHKITHA.

8. [IpumeHeHre TPOM3BOJHONM K HCCIEAOBAHUIO (YHKIUI U IOCTPOEHUIO
rpaduxosB.

9. IIpumepsl HCNONB30BaHUS NPOM3BOAHOM JUIS HAXOXKACHWUS HAWITYUIIEro
pelleHus B MPUKIAIHBIX 3ajauax.

10.  Bropas npousBojHas1, ee reoMeTpudeckuii cMbica. HaxoxaeHue cKopocTH JUIst
mpoiiecca, 3a1aHHoTo (PopMyIioi u rpaduKom.

11. Bropas mpousBoaHasi, ee gusnueckuii cMbica. HaxoxxaeHue yckopeHus s
mpoiiecca, 3a1aHHoTo (PopMyIioi u rpaduKom.

12. IlepBooOpasnas u unrerpan. CBoicTBa.

13. Tabmua mepBooOpa3HBIX.
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14. OmnpeneneHHbIl HMHTErpan, OCHOBHBIE CBOMCTBA M €ro I'€OMETPUUYECKHN
cMmbicit. @opmyna Herotrona—JleliOnuna.

15. [IpuMeHeHHne OIpeneNieHHOr0 HMHTerpajia Julsi HaXOXKICHHS — IUIOIIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHOBHBIE ~ TOHATUSA  KOoMOWHaTopuku.  Pasmemenus.  CoueraHus.
[TepecTanoBkw.

17. 3ajauy Ha MOJCYET YMCia pa3MElIeHUH, NMepPecTaHOBOK, coueTaHui. Pemenue
3ajja4 Ha epedop BapHaAHTOB.

18. ®opmyna 6unoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKCHHE BEPOSITHOCTEH.

21. [Ipencrarnenune naHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IIPOCTPAHCTBE.

23. [TapannenbHOCTh NPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus NIPOCTPAHCTBA: MapalIeIbHbIN IEPEeHOC.

32. ['eomerprueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: CUMMETPHSI OTHOCHUTEIBHO
IJIOCKOCTH.

33. MHuororpanauku. Bepiunel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpanauku. [Tapamnenenumnen. Kyo.

36. IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

37. CumMerpu B KyOe, B apaijiesienuIese, B Ipu3Me U NUpaMuje.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne O MpaBWIBHBIX MHOTOTPAaHHHUKAX (TeTpa’ap, KyO, OKTa’np,
JIOICKA’AP U UKOCADIP).

40. Hunuuaap. OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh,  OOpas3yromas,
pa3BepTKa.

41. OceBble ceUeHUs TUINHAPA U CEUCHHUS, TapauIeIbHbIe OCHOBAHUIO.

42. Konyc. VYceuennsiii konyc. OcHoBaHHE, BBICOTa, OOKOBas IMOBEPXHOCTb,
oOpasytoiasi, pa3BepTKa.

43.  Yceuennslii koHyc. OCHOBaHMe, BBICOTA, OOKOBas MOBEPXHOCTh, 00pazyroIas,
pa3BepTKa.

44.  OceBble CeUeHMsI KOHYCA M CEUYEHUs, TapaulebHble OCHOBAHMIO.

45. ap u cdepa, ux ceueHus.

46.  KacarenbHas MI0CKOCTh K cdepe.

47. O6nvem u ero uzmepenue. arerpansras Gopmyna oobema.

48. O6wem Tena. Popmynsl oObeMa KyOa, MPSIMOYTOJIBHOTO Mapajulesenunena,
TIPU3MBI, IWJIAHAPA.

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. ®opmyibl 00beMa 1apa U IiIomaan chepsl.

51. dopMyITbl TUIOIIAN TOBEPXHOCTEN IIMIIMH/IPa U KOHYCA.

52. [TogoOue Ten. OTHOIIEHUS TUIOMIAACH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX
TeJl.

53. [IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

54.  dopmynia pacCTOSHHS MEXKIY ABYMs TOYKaMHU. Y paBHEHHE CEpHI.
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95. Bexkropsl. Monyinb Bektopa. PaBeHCTBO BEKTOPOB.

56.  CnoxeHue BEKTOPOB. Y MHOKCHHE BEKTOPA HA YUCJIO.

o7, Bexropsl. KoopauHatsl. PaznoxeHne BEKTOpa 110 HaIIPaBICHUSAM.

58.  Vroun mexnay nByms BekTopamu. I[Ipoekius BeKTopa Ha OCb.

59. Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

60. Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB IPU PEIIEHUH MaTEeMATUYECKUX HU

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
HauyaJjia MaTeMaTHYeCKOro aHAJIN3a
1. Brrancnoure

lim{x?—5x+3)

x—+3

. 3x-2
2. Breruncnure: lim—
x—25x7
3. HaiinuTe npou3BoIHYIO (QyHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4. Haiiti ypaBHeHHe KacaTenbHOi K rpaduky pynxiun V = 257 1

5. Haiinure npomssoanyio ¢pyskmun Y = VA~ +3X + 4
6. Uccnenyiite  (QyHKIMIO HAa MOHOTOHHOCTh M DKCTPEMYMBI
f(X) =—2x+21x* = 72x+9

7. Haiiaure npousBoanyo dpynkimu Yy = Sin(x* +2)-cos(x — 2)

8. Haiinute npoMeXyTKH MOHOTOHHOCTH (YHKIMM UM TOYKH
skcrpemyma Y = X° T 6X° + 90X +8
9. Haiinute Touku mepernba M MPOMEXYTKH BBIIYKJIOCTH TIpaduka

bysxmm Y = X' - 6X7 + 4
10. Haiinure TNpPOMEXKYTKM MOHOTOHHOCTHM (PYHKUMHM M  TOYKHU
skcrpemyma Y = X7~ 6X° + 9%
11.  Jokaxwurte, yto pyHkuusa F sBisercs mnepBooOpa3sHON g (QYHKIMH
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>—4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncnure uHTErpan I(Xz +4x+1)dx Berumcnure ruromanb GUTYpHI,

orpanuueHHON rpaduxkoM (yEKmEE Y =3X’, OpAMBIMH X=2,X=4 U OCbIO
abcuucc
2xdx

3+x°
14.Berauciure miom@aas (Urypbl, OrpaHHYeHHOH rpadukoM (yHKIHH

y =16—x* u ockro abermce

13.Bpruncnure nHTErpa j

15.Bpuncnure muomanb (GUrypbl, OrpaHWYeHHONW TrpadukoM (QyHKUIUN
y=1—x* u ockro abeuuce

KoMmOuHaTopuka, CTAaTHCTHKA M TEOPHUS BEPOATHOCTEH

1. B rpymme 32 crynenta. CKOJNBKMMH — CIIOCOOAMH  MOXKHO
chopMupoBaTh KOMaHAy U3 4 4YeloBeK [UIsl ydacTus B MaTeMaTHYecKOi
onumnuazae?

2. BEIYHCHUTE: A73-|rA62-|rA53
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3. Haiitu ClO
4, CKOJIbKO pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aMKCcaTh ¢ TOMOIIBIO udp 2, 3,
4,5, 6, 7 Takum 00pa3om, 4ToOBI Bce ITU(MPHI B UUCIaX OBUIN Pa3IMYHbI?
5. [Mudp ceiida odbpazyercs u3 AByx uucen. [lepBoe, ABy3HAUHOE YUCIIO, O0Opa3yeTcs

u3 mudp 1, 2, 3, 4 (mudpsl B YUCiIe MOTYT MOBTOPATHCS ). BTOpoe, Tpex3HauHOE YHuCiio, 00pa3yeTcs
u3 dp 7 u 6. CKOIBKO pa3IMYHbIX NIM(PPOB MOKHO UCIOIB30BATH B TAKOM celide?

6. Han psix uucen 3.8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudpMeTnieckoe, pa3max,
MOJIy ¥ MEJIaHYy.

7. Ilpu kakux 3nauenusx x cpeonee apugpmemuuecxoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Be1bopka 2, 2, 3, 4,4, 7,7, 7,9. Halinure Meauany 3TOi BEIOOPKH.

9. Omnpenensisi cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISICHSIIH, CKOJIBKO CEMSTH

COPHBIX pacTEHUH COAEPKUTCS B Kak1oM U3 100 mpou3BOIbHBIX 00pa30M BEIOPAHHBIX MAKETOB C
OJIMHAKOBBIM 4MCIIOM ceMsiH. [lomyurinm:

Yuciio ceMsH COPHBIX PACTEHUU

Yuciio nakeToB

Haiitu cpennee apupmeTnueckoe 1 MOJY.
10.  TloacuuTanu oObeM mpoAak marasuHa B Tedenue 10 qHeil (B Thic. py0.): 45, 39, 33,
37,31, 29, 41, 41. Haiitu cpennee apudmeTndeckoe, MOy ¥ METUAHY.

I'eomerpus
1. OceBoe cedueHre KOHYyca — MPaBUJIbHBIN TPEYroJbHUK CO CTOpoHOM 12 cm. Halinure
IUIOLIA/lb CEUYEHHUs, IPOBEJCHHOIO Yepe3 JBe 00pa3yolirue KOHYca, Yrojl MeX1y KOTOPbIMU paBeH

30 .Otpesox AD mnepueHAMKYISpeH K IUIOCKOCTH pPaBHOGELpeHHOro TpeyronbHuka ABC.

U3BectHo, uro AB=AC=5cMm, BC=6cm, AD=12cm. Haiinure paccrosHue oT KOHIOB oTpe3ka AD
1o nipsimoii BC.

2. Paccrostane ot Toukn M 10 Kaxmoil W3 BepIIMH MpaBHIBLHOTO TpeyroiabHuka ABC
paBHo 4 cM. Haiinute paccrostaue ot Touku M g0 miockoctu ABC, eciiu AB=6 cm.

3. B tpeyronbauke ABC nano: ZC :900, AC=6 cm, BC=8 cMm, CM — menmana.

Uepes Bepmmny C nposenena npsmas CK, neprneHaukyssipHas K miockoctu TpeyroiabHuka ABC,
npuueM CK=12 cm. Haitnure KM.
4. UYepes cropony AB pomba ABCD mnposenmena mrockocte ADM  Ttak, uto

nByrpanseii yron BADM pasen @() . Haitaure cropony pomGa, ecin ¢BAD =45

paccrosHue ot Touku B no mnockoctu ADM paBho 43

5. Cymma mwiom@afend Tpex rpaHed NpsSMOYTOJbHOrO TMapajuiesienuIea, UMEIINX
obuiyro BepuuHy, paBHa 404 om®, a ero pebpa IpoNOpHHOHATLHBI unciam 3, 7 u 8. Haiimute
JMaroHaJlb napajuiesenumnena.

6. W3mepeHus npsMOYrojabHOrO Mapajuienenunena pasHel 8 cMm, 12 cm un 18 cwm.
Haiinure pedpo kyda, 00beM KOTOPOTO paBeH 00BEMY ITOTO Mapauieenunesa.

7. [Hap paguyca 41 qm nepecedeH IMIOCKOCTBIO, HAXOIAUIEHCS Ha pacCTOSHUU 9 M OT
nenrpa. Haitgure momanb ce4eHus.

8. B konyce mmHa oOpasyromell paBHa 5, a paauyc ocHoBaHus paBeH 4. Haiinure
00beM KoHYCa.

9. Haiitn kocunyc yrina mexay Bexropamu: @(2,—1,1) u b(4,—3,5)
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1.3.2 Kpurtepuu oneHkn

KpnTeplm OILICHKHU PE3YyJbTAaTOB BBINMOJIHCHUSA
TCOPETHYECCKOI0 3a/IaHUA

Baniel 3a
KPUTEPUU OIICHKU

MakcuMaJdbLHBII
o0a1 — 1 6aa

- JEMOHCTpPHpYET TIJIyOOKOe, TIOJHO€ 3HaHWEe ¢ I[MOHUMAaHHE
IPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIONIE, MOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
u3JlaraeT MaTepuai;

- Ia€T TOYHOE OIPEJIEICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSATHUH;

- TIpU OTBETE JEMOHCTPUPYET CaMOCTOATEIbHOCTh CYXKICHHH,
MPUBOAUT BEPHBIC aPTyYMEHTHI, JIeJaeT MPaBUIIbHBIC BEIBOBL,

- IPaBUJIBHO U OOCTOSATEIHHO OTBEUYAET HA COMMYTCTBYIOIIKE BOMPOCHI.

1

- JIEMOHCTpPHpPYET TIJIy0OKoe, TIOJHOE 3HaHHEe U [OHHUMaHHE
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM NPaBUIIbHO, 6€3 U3MEHEHHs] OCHOBHOW CYTH IPaMOTHO U
JIOTUYECKH BEPHO MU3JIaraeT MaTepual;

- JIOMYCKaeT HECYIIECTBEHHbIE HETOYHOCTH TMpPU OINpEACCHUN U
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- T1pU OTBET€ JEMOHCTPUPYET CaMOCTOATEIbHOCTh CYXKICHHH,
IPUBOJIUT BEpPHbIE apPryMEHTbl, BEPHO, HO C HE3HAYUTEIbHBIMHU
omMrOKaMu JIeJaeT BBIBOJIBI,

- MpaBWJIbHO, HO COBEpIIas HE3HAUUTETIbHbIC OIIMOKM, OTBEYaeT Ha
COITYTCTBYIOILIE BOIPOCHI.

0,6

-pacKpbIBaeT OCHOBHOE COJEp)KaHHWE Yy4eOHOro MaTepuana, Ho
00HapyKUBAIOTCS CYILIECTBEHHbBIE poOeJIbI B ITOHUMAaHUU
MPOTPAMMHOI0 MaTepuania

- HENIOJIHO, HapylIas MOCIEA0BaTEIbHOCTh U3JIaracT MaTepual,

- JIONyCKaeT OIIMOKM B OMNPEJCICHUU W HCTOJIKOBAHWU OCHOBHBIX
MOHSATHH;

- TIpU OTBETE JEMOHCTPUPYET CaMOCTOATEIbHOCTh CYXKICHHIA,
MPUBOJIUT YAaCTUYHO BEPHBIE apPTyYMEHTBI, OTIEJIbHBIE BBIBOJBI HEJb3S
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMU,

- CTYHEHT WCHBITHIBAET 3HAUMUTENIbHBIE 3aTPyAHEHUs, OTBEYas Ha
CONYTCTBYIOIINE BOMPOCHI.

0,3

- HE 3HAET 3HAYUTEIIbHON YaCTH MPOrPAMMHOI0 MaTepHaia, JOMyCKAeT
CYIIIECTBEHHBIE OLITHOKY;

- HE 3HaeT WIM JAaeT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTH BEPHBIE APTYMEHTHI, JEIACT HEMPaBHIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aaHUs MO ajredpe banabl 3a
KPHUTEPHH OLEHKHU
Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHUE, 15
IIOJIY4E€H BEPHBIN OTBET ’
Xoj pelieHrs BepHbIN, HO TOMYIIeHa OHa OIIMOKa BRIYUCIUTEIHHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKHM BEPHO, JOMYLIEHA BbIYHUCIUTEIbHAS 05
omnOKa; WIK peleHne He JOBEJIEHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PELICHUS 0
UTOro 15
Ne Kpurepun onieHKkr NpakTH4ecKOro 3aJaHusi 0 reOMeTpUu Banusl 3a

KPHUTEPHUH OlleHKH

Haii/IeH BEepHBIN CIIOCO0 pelIeHMs;

IPUBEJIEHa BepHasl MOCJIEJ0BATEIBHOCTh BCEX IIarOB PEIIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAaHHOTO crioco0a pemieHus;
BEPHO OTMEYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEJCTABICHHBIX B 1,5
yCIOBHH (UTYP U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCE MPe0Opa3oBaHMsl U BEIYMCICHMUS;
IIOJIY4E€H BEPHBIN OTBET

HalJIeH BEPHBIN CIIOCO0 peIIeHUs;

NPUBEJICHA BEPHAs TIOCIIE0BATEIEHOCTD BCEX IarOB PEUICHHUS;
JOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OMIMOKUM B OOOCHOBAHMSIX
KITFOYEBBIX MOMEHTOB;

BEPHO OTMEUYEHBbl Ha YEPTEKE CBOICTBA INMpPEJCTABICHHBIX B YCIOBUHU 1
¢uUryp m ux 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PELICHUH
3ajiauy;

JIOTyIIIeHa OJJHa Herpy0Oas BBIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
PaBUWIBHOCTb JAbHEHIIEro Xo1a pereHus

XOJI pELICHUS BEPHBI;

peleHne, BO3MOXKHO, HE 3aBEPILEHO;

JOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIMOKHM B OOOCHOBAHMSX
KIIFOUEBBIX MOMEHTOB;

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

JIOTYIIEHbI HETPYObIe OMIMOKK B BBIYUCICHHUSX U B MPEOOpPa30OBAHUSX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHNUS;

B PE3YyJIbTaTe STUX OMIMOOK MOXET OBbITh IOJIY4E€H HEBEPHBIN OTBET

4 HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT WNJIM OTCYTCTBUC PCHICHUSA 0

MTOT'O 1,5

1.4. MaTepuajbHO-TeXHHYECKOe o0ecnevyeHne I NPOBeIeHNs TPOMEKYTOYHOM
aTTecTaluu

ATTecTanuy NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4yeOHo-MeToaum4yeckoe u uHPopMAUMOHHOe o0ecnedyeHHe JIs1 TPOBeACHUS
NPOMEKYTOYHOM aTTeCTAUM

OcHoOBHbIE y4eOHbIe H3TAHUSA

1. Bbammakos, M. 1. Marematuka: yuebuuxk /M.U. Bammakos.- 2-e u3f., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, IL.M. Marematuka: yueonuk mis CIIO /H.B.
boromonog, I1.LU. Camoitnenko.- M.: FOpaiir, 2019.- 401c.- (IlpodeccrnonanbHoe oOpa3zoBaHue)

https://urait.ru
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3. Boromonos, H.B. Ilpaktnueckue 3amanus mo maremaruke. B 2-x u. YU.1: yue®.
nocobue mns CIIO /H.B. Boromomnos.- 11-e uza., mepepad. u gom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe odpazoBanue). https://urait.ru

4, boromonor, H.B. IlpakTuueckue 3amanus mo martematuke. B 2-x 4. Y.2: yueO.
nocobue mns CIIO /H.B. boromomnos.- 11-e u3n., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. T'yce, B.A. I'eomerpust: yueOHOe moOcoOMe sl CpelHEro NpoQecCHOHATBHOTO
obpaszoBanusi/ B. A.T'yceB, U.b. Koxyxos, A. A.IIpokodbeB. — 2-¢ u3d., UCIOp. W JOM. —
MockBa: WsnmarensctBo HOpaiit, 2020.— 280c.— (IlpodeccuonansHoe o00pazoBaHue)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H.B. Anrebpa u Havama aHanu3a: y4eOHOE IOCOOHME IJIsi CPEIHETO
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: H3zmatensctBo HOpaiit,
2020. — 240 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-09525-8. I'pudp YMO
CIIOhttps://urait.ru

7. boromonos, H. B. Martematuka. 3agauu ¢ pemenusmu B 2 4. Yacte 1 : yuebHOoe mocobue
Ut cpeHero npodeccruoHabHOro obpasosanwus / H. B. boromonos. — 2-e¢ u3a., ucnp. u gom. —
MockBa : MzparensctBo HOpaiit, 2020. — 439 c. — (IIpodeccuonanbHoe ob6pazoBaHue). —
ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Matemaruka. 3agauu ¢ pemenusimu B 2 4. Yacts 2 : yueOHoe mocobue
Ut cpeHero npodeccruoHanbHOro obpasosanwus / H. B. boromonos. — 2-¢ u3a., ucnp. u gom. —
MockBa : MzparensctBo HOpaiit, 2020. — 320 c. — (IIpodeccuonanbHoe obpazoBaHue). —
ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Matemaruka: anrebpa v Hayalla MAaTeMaTUYECKOTO aHalln3a, TeOMETpUs Il mpodeccuii u
CHeNHATBHOCTEN conManbHO-3KoHOMUYeckoro npoduis/ ['yces B.A. , I'puropses C.I'. , UBonruHa
C.B. - 2-e u3g. ctep.— M.: Akanemus, 2018.- 416 c. https://academia-library.ru

HNuTepHeT-pecypcsl

10.. www.fcior.edu.ru (denepanbHblii IEHTP HHHOPMAITTOHHO-00Pa30BATENBHBIX PECYPCOB
(®OUOP)).

11. www.school-collection.edu.ru (Exunast kosutekiius mudpoBbIX 00pa30BaTEIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3zoBarenbHBIN TOpTAT «Yueday: «Ypokumy (Www. uroki. ru)

MeTtoauyeckue peKoMeHAANNHU /sl 00y4AIOIIUXCS 110 OCBOEHUIO THCIUILTHHBI

13. Meroanueckue ykazaHusi 1Jisi 00YJarOIINXCsl IO BBHITTOJTHEHUIO MTPAKTUYECKUX 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/

