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—  @enepa’dbHOrO TOCYIAapCTBEHHOTO 00pPa30BaTENBHOTO CTaHAApTa CPEIHEro OOmIero
oOpa3oBaHMs, YTBEPKICHHOTO NpHKa3oM MuHHCTEpCTBA 00pa3oBaHUS W HAYKU
Poccutickoit ®eneparnuu ot 17.05.2012 N 413 (3aperucrpupoBano B Munrocte Poccun
07.06.2012 N 24480);

C YU4ETOM:
— IpoduIiIs MOIy4aeMoro oOpa3oBaHHUs.
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Pa3paboruuk:
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOI'O IIPEIMETA

Pabouas mporpamma o6GiieodpazoBarensHoro yueoHoro npeamera OYI1In.05 Marematuka
npenHa3HaueHa Uil W3YYCHHS MaTeMAaTHKU TPH pealu3alii 00pa30BaTeIbHOW MPOTpPaMMBbl
cpenHero odmiero oOpa3zoBaHus B Mpejeaax OCBOSHHUS IMPOrpaMMbl MOATOTOBKU CHEIHAINCTOB
cpeanero 3BeHa 09.02.07 MadopmaimoHHbIe CUCTEMBI U IPOTPaMMHUPOBAHHE.

VYyeOHblii npeaAMeT MartemaThka MPUHAUICKAT MPEAMETHOM oOiiactTh MareMmaTtuka u
undopmaruka GI'OC cpeanero oodimero oopazoBaHusl.

Matematuka —  U3y4aeTci B COCTaBe
0011100pa30BaTEIILHOTO IUKJIA.

[Ipeamer sBasieTcs npodUIBLHEIM IpeaMeToM obmeoopazoBatenpHoro nukiaa IIICC3 u
usydaercst Ha yriryosienHoM ypoBHe OI'OC cpemnero obIero 06pa3oBaHus ¢ y4eTOM Crielu(PUKU
OCBaMBaeMOM CHEIUAIBHOCTH.

o0mux  y4eOHBIX  MPEAMETOB

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA:

OcBoenne COOCPIKaHU S y‘IC6HOFO npeamMeTa MaremaTika o0OecreYruBaeT JOCTHIXXCHHUC
06y‘~IaIOHH/IMI/ICH CICAYOINUX pPe3yJbTaTOB!

JINYHOCTHBIE pe3yabTaTbl OCBOCHUA NMPpEAMETA:

B coorBercTBMHM ¢ TpeOOBAaHMSAMM | YTOYHEHHbIE JUYHOCTHBIE Pe3y/IbTAThI

drocC Coo

JIP7 HaBbIKM COTpYAHHMYECTBA CO —  pas3BuUTHE KOMIICTCHIINI COTpYAHUYECTBA co
CBEPCTHHKAMHM, JIETbMH  MJIAJIICIO | CBEpPCTHUKAMH, B3POCIBIMU B 00pa30BATEIBHON NEATEIHHOCTH;
BO3pacTa, B3pOCJIBIMU B — yYMEHHE BBICTpauBaTh KOHCTPYKTUBHBIE
00pa30BaTeNIbHOM, OOIIECTBEHHO | B3aMOOTHOIICHHS B KOMAHIHON paboTe MO pemeHHI0 OO0IIUX
M10JIE3HOM, y4ebHO- | 3amau

HCCIIEIOBATEIIbCKOM, IPOEKTHOM U

JIPYTUX BUAAX ACSTEIbHOCTH;

JIP 8 HpaBCTBEHHOE CO3HaHHWE U — HpPaBCTBEHHOE CO3HAHHE U TIOBEJIEHUE HA OCHOBE YCBOCHHUS

O6U_Ie'~IeJ'IOBe‘~IeCKI/IX IleHHOCTefI, TOJICPAHTHOTO CO3HAHUA U
MOBEACHU B MMOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CII0COOHOCTH
BECTU Juajor ¢ JApyrumMud JrOJAbMH, JOCTUTaTb B HEM
B3aMMOIIOHUMAaHUA, HAXOOUTh O6H_II/IC oejian U COTpyAHUYaATh JJId
HUX TJOCTHIXCHUSA,

JIP9 roToBHOCTH U CIOCOOHOCTH K — TFOTOBHOCTH U CIIOCOOHOCTH K O6paSOBaHI/IIO, B TOM YHCJIC
06pa3OBaHI/IIO, B TOM YHUCJIC CaMOO6paSOBaHI/IIO, Ha HOPOTIKCHUU BCel JKHU3HH; CO3HATCIBHOC
CaM006p330BaHI/I}O, Ha TIPOTSAKCHHUU | OTHOIICHUEC K HCHOPCPBIBHOMY O6p330BaHI/IIO Kak YCJOBUIO

MOBEJICHUE Ha OCHOBE YCBOCHHS
00IIIeYeTOBEUSCKUX [ICHHOCTEH;

BCeil )KU3HH; CO3HATEILHOE OTHOIICHHUE
K HEMpEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIELHOM
poeCCHOHATIBHON U OOIIECTBEHHOMN
JIeATENBbHOCTH;

ycriemHoi npodeccnoHanbHOH M OOIIECTBEHHOH HeATeNbHOCTH;
YMEHHE OpHEHTHPOBAThCS B IOTOKE HH(GOPMAIMH, BBHIOUPATH
Ka4eCTBEHHYIO U IOCTOBEPHYIO HH(POpPMAITHIO;

— yMeHHe YIpaBIATh cBoeH MT03HABATEIBHON
JIESITENTbHOCTBIO, NTPOBOJUTH CAMOOIICHKY YpPOBHS COOCTBEHHOTO

HMHTCJJICKTYAJIbHOT'O Pa3BUTHUS.

MertanpeamMeTHble pe3yJabTaThl OCBOCHHUS NpPeIMeTa:

B cooTBeTCcTBHM C YTouHeHHBIe MeTanmpeIMeTHbIe | YHHBepcalbHble y4eOHbIe AeicTBHS
TpeOOBaHUSIMH pe3yabTaThl (02211
eroc coo

MP 1 ymeHme caMOCTOSITEIBHO -
ONpPEAENATh LEeNH eSTeIbHOCTH

YMEHHUE ONpPEeesTh LelH, — VYV Pl - camocToaTensHO
COCTABIIATH IUIAHBI IEATEIBHOCTH U | ONpPENEssTh LeH, 3aaBaTh apaMeTphl
U COCTaBIISATh TUIAHBI OTIPENIENATh CPENCTBA, U KpPUTEpUH, TIO0 KOTOPHIM MOXKHO
JEATCIIBHOCTH, CAMOCTOSATEIBHO | HEOOXOIUMBIE JUISl UX pealu3aluu; | OMPEAETUTh, YTO LEIb JOCTUTHYTA,
OCYLIECTBIISITh, KOHTPOJIMPOBATH - YYAP3 - CTaBUTh "
U KOPPEKTUPOBATh (dhopmMmynupoBaTh COOCTBEHHBIE 3aaadu
JIeSITEIbHOCTD; UCTIOh30BATh B 00pa3oBaTeNbHOW MAESITEILHOCTH U
BCE BO3MOYKHBIE PECYPCHI TS YKU3HEHHBIX CUTYaIUsX;

4



JIOCTHKEHUSI OCTaBICHHBIX -
nenen U peann3aluu IaHOB
JeSITeIbHOCTH; BRIOMPATh
YCIEUTHBIE CTPAaTETH! B
Pa3IHYHBIX CUTYaIHsAX;

YV]I P4 - OIICHUBATh
pecypchl, B TOM 9HCIIE BPEMSI U IpyTHE
HEMaTepHaIbHbIE pecypcsl,
HEOOXoAnMMBIE Ui JOCTHIKEHHSA
IOCTaBJICHHOH IIENH;

—  VYVYAPS - BwelOmpare myTh
JOCTHKEHUSI ~ LeNW,  IUIaHUPOBAaThH
peuieHue MOCTABJICHHBIX 3ajad,
ONTHUMU3UPYS MaTepualibHbIe u
HeMaTepHaJbHbIE 3aTPaThl;

—  VYVYIAP6 - opranu3oBbIBaTh
5QQEeKTUBHBI  TOUCK  PECypcoB,
HEOOXOAUMBIX AL JOCTHIKEHHS
IOCTaBJICHHOH IIENH;

— VYA P7 -  comocTaBisiTh
MOJTYYCHHBIH PE3YNbTaT AESTEIbHOCTH
C TTOCTABJICHHOH 3apaHee LEeIbIO.

MP 3 BrajeHne HaBBIKAMH —  HUCIOJB30BaHUE —  VVYAII3 - w#cnoip3oBaTh
MTO3HABATENHHON, Y4e0HO- Pa3JIMYHBIX BUIOB II03HABATEIBHOM | PA3IMYHBIE MOJENbHO-CXEMATHYECKHE
HCCIIeIOBATEIILCKON U JIeATEBHOCTH JIJIsl pELICHUS cpencraa NIt MIPEICTABICHUS

IIPOEKTHOH JEATENLHOCTH, HH(POPMALMOHHBIX 32124, CYIIECTBEHHBIX CBA3EH U OTHOLICHUH, a

HaBBIKAMU pa3peuicHus
pobJIeM; CrioCOOHOCTh U
TOTOBHOCTbH K
CaMOCTOSTEILHOMY MTOUCKY

MPUMEHEHNE OCHOBHBIX METOJIOB
no3HaHUs (HaOMI0ACHNS,
OTIMICaHUs1, U3MEPEHHSI,
IKCIIEPUMEHTA) JIJIsl OpraHU3aIiu

TaKXKE HpOTHBOpe‘IHﬁ, BBISIBJICHHBIX B
HH(POPMAIMOHHBIX HCTOYHHKAX;

— YV II5 - BBIXOAUTH 332 PAMKH
y4eOHOrO TpeaMeTa M OCYIIECTBISTh

MCETOZOB PCHICHUA yqe6H0-Hccne;[0BaTenLCKoix’1 u ueneHaHpaBneHHHﬁ TIOUCK
MIPAKTHYECKHX 3a/a4, MPOEKTHOM JEeATENEHOCTH C BO3MOYKHOCTEH JUIs LIMPOKOTO
MIPUMEHEHHIO PA3IUYHBIX HCIIONIE30BaHUEM IepeHoca  CpeacTB M Ccroco0oB
METOJIOB IIO3HAHUS; HH(POPMAITHOHHO- JIeHCTBHS;

KOMMYHHUKAIIMOHHBIX TEXHOIOTHH;

—  HCIIOJIb30BAHUE

Pa3IUYHBIX HHPOPMAITHOHHBIX

00BEKTOB, C KOTOPHIMH BO3HUKAET

HEOOXONMOCTb CTAIKHBATHCS B

npodeccrnoHanbHO chepe B

M3Y4YECHUH SIBJIEHUH U IIPOLIECCOB
MP9  BnajgeHue  HaBBIKAMH —  BIAJCHUE HaBbIKAMU — VYYAII6 -  BeIcTpaWBaTh
M03HABATENHLHON pedIIeKCHU KaK | MO3HaBaTeIbHOW pe(UieKCUM Kak | MHIAMBUAYaJIbHYIO  00pa3oBaTelIbHYIO
OCO3HaHMs COBEPIIAEMBIX | OCO3HAHUSA COBEPIIAEMBIX | TPAEKTOPHIO, YUMUTBIBAsi OIPAHUYCHMS
JEUCTBUIL U MBICIUTENIBHBIX | JEHCTBUI u MBICIIUTENBHBIX | CO CTOPOHBI IPYIHX YYaCTHUKOB U
IIPOLIECCOB, UX PpE3YyJNbTAaTOB U | IIPOLIECCOB, HUX PpE3YyJIbTaTOB U | PECYPCHBbIE OIPAaHUYCHUS;
OCHOBaHMW, TpaHUIl CBOEr0 | OCHOBaHUM, 'PaHUIl CBOErO 3HAHUS - YyalI - MEHSATH U
3HaHUS M HE3HaHMSA, HOBBIX | U HE3HaHMUA, HOBBIX | yI€pXKHUBAaTb pa3Hble MO3MLIUU B
MTO3HABATENBHBIX 3a1a4 U | TIO3HABaTENbHBIX 3a/a4 M CPEACTB | MO3HABATEIbHOM IEATEILHOCTH.

CPCACTB UX NJOCTUIKCHUI. X DOCTHXXCHMUA.

IIpenmerHbie pe3yJabTaThbl 0CBOCHHUS M CIHMILIMHbI:

1. chpopmMupoBaHHOCTH MpEACTABICHUI O MaTeMaTUKE KaK 4aCTH MUPOBOM KyJIbTYpHl U O
MecTe MaTeMaTUKU B COBPEMEHHOHM IMBHIIM3AILMM, O CIIOCO0AaX ONMHUCAHHUS Ha MAaTEMAaTUYECKOM
A3BIKE SBJICHUH PEAIbHOTO MUPA;

2. c(OpMHUPOBAHHOCTh IMPEACTABICHUNA O MAaTEMAaTUYECKUX MOHATUSAX KaK O BAXKHEUIIMX
MaTEMaTHYECKUX MOJEISX, MO3BOJISIOIIMX OMKUCHIBATh M M3y4aTh PA3HBIE MPOLIECCHI U SIBJICHUS,
MIOHMMAHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOECHUS MaTEMaTUUECKUX TEOPHIL;

3. BJaJieHHE METOJaMH JIOKA3aTeNIbCTB U ITOPUTMOB PEIICHUS; YMEHHE UX TMPUMEHSTH,
IIPOBOAMTD JOKA3aTENbHBIE PACCYKACHUS B X0/I€ PELLIEHUS 3a1a4;

4. BrnaJieHWe CTAaHJAPTHBIMH IPUEMaMHU pPEIIeHUs PAlUOHAIBHBIX W HPPaLUOHAIBHBIX,
NIOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YpPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
WCITOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHUCJE JUIS IOMCKA IIyTH PEIIECHUs U

5



WJUTIOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

5. chopMUPOBAaHHOCTH TPEACTABICHUN 00 OCHOBHBIX TOHATHSX, HJAESIX M METOAax
MaTEeMaTUYeCKOro aHaJln3a;

6. BIasieHWe OCHOBHBIMU MOHATUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; C(hOPMHPOBAHHOCTh YMEHUS PACIIO3HABATH HA YepPTEXKaX,
MOJIETISIX U B PEAJTbHOM MHpE TeoMeTpuyeckue (Uryphl; MPUMEHEHHE H3YyYEHHBIX CBOICTB
reoMeTpuueckux Guryp u Gopmys A pereHus TeOMETPUISCKUX 33124 U 33124 C MPAKTUICCKUM
coJiep:KaHueM;

7. chOpMUPOBAHHOCTh  MPEJACTABICHUN O TMpoleccax W SBICHHUSX, HMEIOIIUX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEalIbHOM MUpPE, 00 OCHOBHBIX
MOHSATHUSAX AJIEMEHTAPHON TEOPHUH BEPOSITHOCTEW; YMEHUM HAaXOAUTh U OIICHUBATh BEPOSTHOCTHU
HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAlMsIX U OCHOBHBIE XapaKTEPUCTUKH
CIIyYaHBIX BEJIUYMH;

8. BlajieHHe HaBBIKAMH MCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM IPU PELICHUH
3az1ay;

9. chopMUPOBAHHOCTh  MPEJCTABICHUA O HEOOXOAMMOCTH  JOKa3aTelNbCTB  IPH
000CHOBAaHUM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B MPOBEJICHUU JCTYKTUBHBIX
pacCyXIEHUM;

10. chopmmupoBaHHOCTH TOHITHIHOTO amnmapara II0 OCHOBHBIM pa3zzeliaM Kypca
MaTeMaTUKH; 3HaHUN OCHOBHBIX TeOpeM, POpMyYI M YMEHUS UX MPUMEHSITh; YMEHUS JOKA3bIBaTh
TEOPEMBI U HAXOJUTh HECTaHAPTHBIC CIIOCOOBI PEIICHHUS 3a/1a4;

11. chopmupoBaHHOCT, YMEHUH MOJIECIUPOBATH pealbHbIE CHTYaI[H, HUCCIEI0BATh
MOCTPOEHHBIE MOJIETTH, HHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT;

12. chopmupoBaHHOCTH MPENCTaBICHUNH 00 OCHOBHBIX TMOHSATHSX MaTeMaTHYeCKOTro
aHajgM3a M WX CBOMCTBax, BIIQJICHUE YMEHHUEM XapaKTepu30BaTh IMOBEJACHUE (DYHKIIUH,
UCIIOJIb30BaHNE TIOJTYYCHHBIX 3HAHUM JIJIs1 ONMCAHUS M aHaJIN3a pealbHbIX 3aBUCUMOCTEH;

13. BrmajcHWE YMCHHSIMH COCTABIICHUS BEPOSTHOCTHBIX MOJICJICH IO YCIOBHIO 3aa4dl U
BBIUMCJICHHUS] BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM 4YHUCIE C NpUMEHEHHeM (opmyin
KOMOWHATOPHUKH U OCHOBHBIX TEOPEM TCOPUHU BEPOSITHOCTEN; MCCIICIOBAHUS CITYIalHBIX BEJIMUYUH
M0 X pacipeeseHUIO.

14. nns cnensix U c1aOOBUIAIINX O0YUAIOIIUXCS:

— OBJQJICHHWE TMpaBWJIAMH 3allMCH MaTeMaTH4eCKHX (OpMYNl U CIHEIUANbHBIX 3HAKOB
penbedHO-ToYeuHOM cucTteMbl 0603HaueHwuit JI. bpaiins;

— OBJIaJICHHE TAKTWJIBHO-OCS3aTEIbHBIM CIIOCOOOM OOCHEOBaHUS W  BOCIIPUSTHS
penbedHBIX H300paKEeHUI MpPeaMETOB, KOHTYPHBIX H300pakeHUN TeoMETpUYecKux Quryp u
Apyroe;

— HaJIMYKUE YMEHMS BBINOJHATH T€OMETPUUYECKUE MOCTPOEHHUS C MOMOLIBI0 LUPKYIS U
JTUHENKH, YuTaTh penbedHbie rpa@uKu dMeMeHTapHbIX (QYHKIUI Ha KOOPAMHATHOM MIIOCKOCTH,
MPUMEHATh CHEIHalIbHBIC Tpucrnocodsenus misi  penbedroro uepueHus ("padrcemen",
"[lxonbHUK");

— OBJIaJICHUE OCHOBHBIM (YHKIIMOHAJIOM TIPOTrpaMMbl HEBU3YaJTbHOTO JIOCTyMa K
nH(pOpMaIMM Ha PKpaHE MEePCOHATLHOTO KOMIIBIOTEPA, YMEHHE HCIOJIb30BaTh MEPCOHAIbHBIC
TU(DITOTEeXHUYECKHE CpeACTBa HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHOTO JIOCTYNa  CIEHBbIMU
00yJaronMMucs;

15. st 0OyJaromumxcst ¢ HapyIIEHUSIMHU OITOPHO-/IBUTATEILHOTO afmapara:

— OBJIAJICHUE CIICIHAIBHBIMA KOMITBIOTEPHBIMH CPEICTBAMHU TIPEACTABICHHUS W aHaIu3a
JAHHBIX W YMEHHUE HCIOJb30BaTh MEPCOHAIBHBIE CPEACTBA JOCTyNA C y4E€TOM JIBUTATEIbHBIX,
peUeIBUTaTeNbHbBIX U CEHCOPHBIX HAPYLICHUH;

— HaJIMYME YMEHUS UCIOJIH30BATh MEPCOHAIIbHBIE CPEJICTBA TOCTYIIA.



3. OFBbEM YYEBHOI'O ITPEJIMETA W BUJIbl YYEBHOM PABOTHI

Buna yueOHoii padoThl O0bem B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 254

B TOM YHCIJIE:
Teopernueckoe o0yueHne 118
[TpakTrueckue 3aHATUS 120
CamocTosTenpHas pabora 10
Koncynbranus (Bcero) 2

[TpomexyTouHas arrectanus B popme:

QG epeHIMPOBaHHOTO 3a4eTa (IIePBbIi ceMecTp),

9K3aMeHa (BTOPOM ceMecTp) 4

4. COAEP’KAHUE YYEBHOI'O ITPEJIMETA

Pa3zgen 1. Pa3BurHe NOHATHS 0 YHCJIE
Tema 1. 1 PazButue noHATHs 0 YUCIE.

1. Beenenue. MaremaTtuka B Hayke, TEXHUKE M MpaKTHU4YeCKOW nesTenbHOCTH. Llenu u
33249 M3y4CHHUsS MATEeMAaTUKU B YUYPEXKIEHHUSIX HAYAIBHOTO U CPEIHETO MPOoQeCcCCHOHATHLHOTO
obOpazoBaHwUs.

2. llenpie u panoHaNbHBIE YuCIa. [lefiCTBUTENBHBIC YHCIA.

3. [Ipubnuxennsle BerunuciaeHus. [IpubimxeHHoe 3HaYCHUE BEIMUYUHBI U MOTPELIHOCTH
IpUOIMKEHUH.

4. OmnpeneneHve KoMIUIEKCHOro uucia. CBoiicTBa omepaluyd HaJl KOMIUIEKCHBIMU
YHUCJIaMHU.

IIpakTH4yeckue 3aHATHS

5. «PaboTa ¢ 1enbIMu ¥ palliOHATIbHBIMU YUCJIaMU, IPOCTbIE alireOpandecKkue JeHCTBUS»

6. «HaxoxeHre cyMMBbl, pa3HOCTH, IPOU3BEIEHUS U YACTHOI'O KOMILJICKCHBIX YHCEI.
Pa3nes 2. Kopuu u crenenu, u Jiorapugmbl
Tema 2.1 KopHu, cTeneny, nppalioHaIbHbIE YPaBHEHUS

7. Apudmernueckuil KOpeHb HaTypaJIbHOM CTETIEHU

8. Kopuu u crenenu. KopHu HaTypalibHOM CTETIEHU U3 YUCIIA M UX CBOMCTBA.

9. Crenenn ¢ panMOHAIGHBIMHA TIOKa3aTesiIMM W WX cBoiictBa. CTemeHu c
JENCTBUTENBHBIMY NTOKa3aTesiMU. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM [TOKA3aTEIIEM.

10. IIpeoOpa3oBanme BEIpAKESHUH, COACPKAMNUX CTCIICHU U KOPHU

11. Onpenenenue creneHHOW ¢GyHKUMH, €€ cBoilicTBa M Trpaduk. MppanuoHanbHbIE
YpaBHEHUS U HEPABEHCTBA.

IIpakTH4eckne 3aHATHA

12. «IIpeoOpa3zoBaHMe BBIPAKEHUI, COEPKAITUX CTETIEHU H KOPHI;

13. «IIpeobpazoBanue anreOpandeckux BhIPAKECHHI»;

14. «IIpeobpazoBanue pallOHAIBHBIX U UPPALlMOHAIBHBIX BHIPAKEHUI;

15. «MppanuoHanbHble ypaBHEHUS

16. «KopHH, CTeTIeHH, UppaIlMOHATBLHBIC YpaBHEHUD (K/P)

Tema 2.2 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble ypaBHEHHS 1 HEpAaBEHCTBA

17. Omnpenenenue mnokazarenbHOM (QyHKUMH, €€ cBoiicTBa M rpaduk. Yucno e.
[ToxazarenbHble ypaBHeHMs. OCHOBHbBIE IpUEMBI HMX peUIEHUS (IPUBOAUMBIE K OJHOMY
OCHOBaHUIO, Pa3I0’KEHUE HA MHOXKUTEIH, BBEJICHHE HOBBIX NIEPEMEHHBIX, IpaUuecKuil METoN).
Hcnonb3oBanue cBOMCTB (DYHKIMM MIPU PELLICHUN YpaBHEHUH.

18. TlokazarenbHbIe HepaBeHCTBa. VIcronb30BaHME CBOWCTB (YHKIWW TPH PEIICHUH
HepaBeHCTB. MeTo nHTepBanoB. CucTEMBbI OKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.
[IpakTnyeckue 3aHATHS



19. «Pemenne nokas3aTenbHBIX ypaBHEHUIY, «Pellenne mokazaTeibHbIX HEPAaBEHCTBY»

20. «Penienrie cuCTEM MOKa3aTEIbHBIX YPAaBHEHU)

21. «Pemenne cucTeM MOKa3aTeIbHBIX YPABHEHUN H HEPABEHCTBY
Tema 2.3 Jlorapudmuyeckas Gynkius. Jlorapupmudeckue ypaBHEHUS U HEPABEHCTBA

22. Jlorapupm yncna. OcHOBHOE JorapumMuueckoe ToxaecTBo. CBoiicTBa J0rapupmMoB.
[TpeoOpa3oBanus jorapu(pMUYECKUX BblpakeHUH. JlecATUUHbIE M HaTypajbHbIE JIOTapU(MBI.
ITepexos K HOBOMY OCHOBAHHUIO.

23. Jlorapudmuueckas GyHKIwus, e€ CBOMCTBA, TpaduK.

24. Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE IPHEMBI HX pemeHus. Jlorapugmmuueckue
HepaBeHCTBa. Vcronp30BaHue CBOMCTB (DYHKIMU IPU PELIEHUH JIorapu(PMUUECKUX YPAaBHEHUN U
HepaBeHCTB. M300pakeHre Ha KOOPJMHATHON MPSMON MHOXECTBA PEIICHU HEPaBEHCTB.
I[IpakTnyeckue 3aHATHS

25. «IIpeobpazoBanust JOrapuPMHUUECKUX BBIPAKECHUI

26. «/lecaTuunble U HaTypabHbIE JIorapudMel. [lepexon kK HOBOMY OCHOBaHHIO»

27. «Pemenne norapupMUUECKUX yPaBHEHUI

28. «Pemienue morapupMuUIECKUX HEPABEHCTBY»

29. «Pemenne noka3areiabHBIX U JIOTapU(MUIECKUX YPAaBHEHHIA, HEPABEHCTBY»

Pa3znea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
Tema 3.1 IIpsiMble ¥ MJIOCKOCTU B IPOCTPAHCTBE

30. [InanumeTpus, GUrypbl Ha MJIOCKOCTH, OCHOBHBIE (POPMYIIbI. AKCHOMBI CTEPEOMETPHUH.
B3aumHoe pacnonioskeHue IByX NpsMbIX B IpocTpancTse. [lapaiienbHOCTh NPsIMON U TNIOCKOCTH.
CkpemuBaroniyecss npsMble, Yroia MexXIy IByMs HOpsMbIMH. IlapannenbHocTh MIIOCKOCTEH.
Terpasap, napajenenuren.

31. IlepneHAUKYIAPHOCTh HPSAMBIX B IPOCTPAHCTBE, NEPHEHIUKYIAPHOCTh HPSAMOH U
10cKOCTH. IleprienIuKyIsp 1 HaKJIOHHAs! K INIOCKOCTH, €€ MPOEKIMS Ha IIJIOCKOCTh. YTOI MEXY
HpSAMOM U TIOCKOCTBIO. TeopeMa o TpEX NneprneHauKyspax.

32. JIByrpaHHBId yroi. YTol MEXIy IUIOCKOCTAMHU. [lepneHauKyIspHOCTh ABYX
IUIOCKOCTEH. I'eomerpuueckue npeoOpa3oBaHus IPOCTPaHCTBA. N300pakenue
MPOCTPAHCTBEHHBIX (PUTYD.

IIpakTH4eckne 3aHATHA

33. «Pemenwne 3a7a4d Ha MApaIEIBHOCTD B IPOCTPAHCTBE;

34. «Pemenue 3a7ay Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIEHIUKYIIAPAX»

35. «Pemenne 3a7a4d Ha MEPIIEHAUKYIISIPHOCTD B IPOCTPAHCTBEY.

36. «llapannenbHOCT MPSMBIX M IUIOCKOCTEW», «llepneHIuKyIApHOCTh NPSAMBIX H
TJI0CKOCTEM» (K/p)

Pa3nen 4. KomOunaropuka
Tema 4.1 DnemMeHTbH KOMOWHATOPUKH

37. OcHOBHbIE NOHATUS KOMOMHATOPUKHM. 3aJaud Ha IMOJCYET YWClIa pa3MELIeHUH,
MEePECTAHOBOK, COYETAHUM.

38. Pemienue 3aqau Ha iepeOOp BapHUaHTOB.

39. @opmyma Ouwnoma HproToHa. CBoiicTBa OMHOMHHAJIBHBIX KOI()(DUIIUEHTOB.
Tpeyronbuuk Iackais.

IIpakTHYeckue 3aHATHSA

40. «Pemenue 3aa4 0 MpUMEHEHHE OCHOBHBIX MOHATUI KOMOMHATOPHKI
Paszpnen S. KoopauHaTsl 4 BEKTOpPBI B IPOCTPAHCTBE
Tema 5.1 KoopauHats! 1 BEKTOPBI B IPOCTPAHCTBE

41. IlpsmoyronbHasi (ZIekapToBa) cHUCTeMa KOOpAWMHAT B mpocTpaHcTBe. Dopmyia
paccTOsTHUS MEXY IBYMSI TOUKAMHU.

42. Bexropsl. KoopanHaTe! BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHUE BEKTOPOB.

43. YMHOXeHue BekTopa Ha yucio. CKansgpHOe MPOU3BEACHUE BEKTOPOB. YTOI MEXAY
BEKTOPaMH.

IIpakTH4eckne 3aHATHA



44, «Pemenue 3a1a4 c IPUMEHEHUEM MTOHATUI BEKTOPOB M KOOPIMHAT B IPOCTPAHCTBE
45. «KoopauHaThl B IPOCTPaHCTBE», BEKTOPHI B MpocTpaHCcTBE» (K/P)

Pa3nes 6. OcHOBBI TPUTOHOMETPHH

Tema 6.1 OcHoBHBIE (GOPMYITBI TPUTOHOMETPHHI

46. Paguannas mepa yria. [IoBopoT Touku BOKpyr Havaia KoopauHat. CHHYC, KOCHHYC,
TAQHI€HC M KOTaHIeHC 4Huclla. 3HaueHUs M 3HaKu 3HaueHU. OCHOBHBIE TPUIOHOMETPHUYECKHE
TOXKAecTBa. YUeTHOCTh, HEYETHOCTh TPUTOHOMETPUIECKUX (PYHKITHIA.

47. ®opMynbl JBOWHOrO M MOJOBUHHOrO yria. CHHYC, KOCHHYC U TaHIT€HC CYyMMBbI U
pazHocTH JBYX yrioB. CymMma M pa3sHOCTb CHHYCOB U KOCHHYCOB. ©@OpMyJibl NpPUBEICHUS.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

IIpakTH4eckue 3aHATHSA

48. «Pemienue ynpaxHeHU Ha OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

49. «IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH C MCIOJIB30BAHUEM OCHOBHBIX
TPUTOHOMETPUUYECKHX TOXKJIECTBY

50. «IIpeobpa3oBaHusi TPUTOHOMETPHUUECKUX BBIPAKEHHH C HMCIIOJIB30BaHUEM (OPMYIT
IPUBEICHUS

51. «IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHHHA C HCIOIB30BaHUEM (HOPMYI
TPUTOHOMETPHUMY.

52. «Tpuronomerpuueckue GopMybny
Tema 6.2 TpuroHomeTpuieckue ypaBHEHUsI U HEPABEHCTBA

53. ApKCHHYC, apKKOCHHYC, apKTaHTeHC uucia. [Ipocreifme TpUTOHOMETpPHUYECKHUE
ypaBHeHUs. TpuroHomerpuueckue ypaBHeHus. CiocoObl perieHui.

54. Ilpocreiilue TPUrOHOMETPUUECKIE HEPABEHCTBA.

IIpakTHyeckue 3aHATHS

95. «Pemienne npocTeNIUX TPUTOHOMETPUYECKUX YPABHEHUI»

56. «PeleHre TpUroHOMETPUYECKUX YPaBHEHUI»

57. «PemeHyre TPUrOHOMETPUUECKUX YPABHEHUM U HEPABEHCTBY.

58. «TpuroHomeTpuyecKrue ypaBHEHUS, TPUTOHOMETpHUecKue pyHKIum» (K/p)

Pa3zpnen 7. ®yHKUMH, HX CBOMCTBA M rPap UK, TPUTOHOMETPHYECKHE (PYHKIUH
Tema 7.1 ®yHk1uH, X CBOICTBA U rpaduKu

59. ®yskmum. OO6nacTh OmpeneNeHus: ¥ MHOXECTBO 3HaueHWid; rpaduk QyHKIWH,
CpoiicTBa (PyHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb. [IpOMEXYyTKH BO3pacTaHusi M
yObIBaHUs, HarOoJbllIee M HaUMEeHblee 3HaueHus. OOpaTHble pyHkunU. O6acTh ONpeaeeHus
U 0051acTh 3HaYeHUi oOpaTHOM GyHKIMU. ['paduk oOpaTHON yHKIMH.

60. UteHne cBOWCTB (yHKIMHU IO TpapuKy W TMOCTpOCHHE TpadUKOB (DYHKIHHA 1O HX
CBOMCTBAM.
IIpakTHYeckue 3aHATHSA:

61. «Yrenue cBOMCTB (yHKIMHU MO TpaduKy M MOCTpOoeHHE rpadukoB QyHKIUN MO UX
CBOMCTBaM»

Tema 7.2 Tpuronomerpudeckue GyHKIUU

62. OOmacTh OmpenesreHNus] ¥ MHOXXECTBO 3HAYCHHUH TPUTOHOMETPUYECKHUX (PYHKIUH.
YéTHOCTh, HEUETHOCTH, NIEPUOUYHOCTh TPUTOHOMETpHUECKUX (yHKIMN. CBONCTBA (QYHKIMHU Y
= cosx U e€ rpaduk. CoiictBa pyHKINHU y = sinX U €€ rpaduk. CBoiicTBa PyHKINHU y = tgX U €€
rpapuk. IlpeoOpasoBanus rpacpukon. [lapannenbHblii mepeHoOC, pacTsHDKEHUE M CHKaTHE BIOJb
0Ceil KOOpJMHAT.

IIpakTH4eckne 3aHATHA

63. «Iloctpoenne rpadukoB TpUTOHOMETpUUecKMX GyHKIMA. [IpeoOpasoBaHus
rpauKoB»

Pa3pnen 8. MHoOrorpaHHukHn
Tema 8.1 MHororpanHuku

64. Bepmmubl, peOpa, TpaHW MHOTOTpaHHHMKA. BEImykible MHOTOTpaHHUKH. Teopema

Oinepa. [lpusma. Ilpsimas u HaknoHHas npusma. IlpaBunbHas npusma. [lapamenenunen. Kyo6.
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IToBepxHocTh mpu3Mel. [Tupamuga. OcHoBHBIE 2neMeHThI. [IpaBunbHas nupamuaa. IloBepxHocTsb
nupaMubl. Y ceueHHas NUpaMuaa.

65. Ceuenuss kyba, mnpusMbl u nHpamuasl. llpencraBieHue o0 NPaBHIBHBIX
MHOI'OIpaHHMKaXx (TeTpa’zp, KyO, OKTasap, JOAEKadIp, UKOCASP).
IIpakTH4eckue 3aHATHSA

66. «Pemenue 3aau Ha HaX0XKJICHUE HJIEMEHTOB IIPU3M»»

67. «Pemenne 3aa4 Ha HAXOXKJICHUE IIEMEHTOB M TOBEPXHOCTH TIPU3M»

68. «Pemenne 3a1ay Ha HAX0XKJICHUE JIEMEHTOB M MOBEPXHOCTU ITUPAMUI»

69. «Pemenne 3a7a4 Ha BEIYMCIICHUE TIOBEPXHOCTH MHOTOTPAaHHUKOBY

70. «MHuororpanHukn» (K/p)
Tema 8.2 Tena Bpaienus

71. Hununap. OcHoBaHMe, BbICOTa, oOpasyromias, pasBeprka. Ilnomans nmoBepxHocTH
muwnHapa. CedeHMs] IWUIMHApPA: OCEBOE U mapajienbHoe ocHoBaHMio. Konyc. OcHOBHbIE
aneMeHThl. CeueHMs KOHyca: OCEBOE U MapajulebHOe OCHOBaHUIO. Pa3BepTka.

72. Tlnomaas MOBEPXHOCTH KOHyca. YcedeHHbI konyc. Illap m cdepa, ux cedenws.
[Tnomans nosepxHoctu. KacarenbHas 10cKocTh K chepe
IIpakTH4eckue 3aHATHSA

73. «PemeHue 3a7ay Ha HaxXOXJIEHHE OHIIEMEHTOB TeJ BpalleHHUs U IUIOMIAIH
MIOBEPXHOCTU».
Tema 8.3 l3mepeHus B reoMeTpun

74. O6bem u ero uzmepenue. urerpansnas popmyia oobema.

75. ®opmyinbl 06beMa Kyba, IPSIMOYTOIbHOIO MapajulesenuIea, IPU3MBl, UIUHAPA

76. ®opmyibl 00beMa MUPaMHIBI U KOHYCA.

77. ®opmynbl 0o0beMa mapa.
IIpakTH4eckue 3aHATHSA

78. «Pemienue 3aau Ha HaxOXkJIeHHE 00bEMa Ky0Oa, MPsIMOYTOJIbHOTO Mapajulesenumnesna,
IPU3MBI U WIKHIPA»

79. «Pemenue 3a7au Ha HaXOXKJIeHUE 00BbEMA IIMIIMH/IPA U KOHYCa»

80. «Pemenne 3a1ay Ha HaXOXKJIeHHE 00BEMA TMPAMHJIBI U KOHYCa»

81. «Pemenume 3a7ady  Ha HaxoxJIeHHE OOBEMOB U IUIOMIAJAM IOBEPXHOCTH
IPOCTPAHCTBEHHBIX QUTYDPY.
Pasznen 9. Hauana MmaTeMaTH4ecKoro aHajm3a
Tema 9.1 [IpousBogHas u €€ npUMEHEHNE

82. IlpoumsBosnnas. Ilonsatue o mnpou3BOJHOW GYHKUUH, €€ (UIUUYECKUH CMBICI.
[Ipou3BogHBIE CYMMBI, pPa3HOCTH, NPOU3BEIEHUS, YacTHOro. I[Ipou3BOAHBIE OCHOBHBIX
3lIeMeHTapHbIX QyHKIUH. [Ipon3BoJHBIE KOMIIO3UIIUN (YHKIIUH.

83. T'eomerpuyeckuii CMBICT TPOM3BOMHOW. YTJIOBOH Kodddumment. VYpaBHeHue
KacaTeJIbHOU K Tpaguky QyHKINUN

84. Bozpacranue u yobiBaHue (QyHKIHHA. DKCTpeMyMbl GyHKIMH. BTOpast mpou3BoaHasi,
€e reoOMeTpUYecKUi U PU3NUECKUI CMBICIT.

85. IIpuMeHeHue MPOU3BOIHOMN K UCCIICOBAHUIO (DYHKIIMIA U IOCTPOCHUIO TPa(UKOB.

86. HauOonpmee u HauMeHbllee 3HaueHHs ¢QyHKUMU. [IpuMepsl HCMOIB30BaHMS
MPOU3BOIHON JUI HAXO0XACHNS HAaWIY4Ilero peleHus: B IPUKIIaJHbIX 3a7a4ax.
IIpakTHyeckue 3aHATHA

87. «HaxoxeHnne mpon3BOAHBIX (YHKIIMH, UCIIONB3YS MpaBwiia 1ugdHepeHITnpOBaHIS

88. «Haxoxaenue yrioBoro kKodgphuimeHTa kacareabHol K rpaduky GyHKIUH.

89. CocraBneHne ypaBHEHHS KacaTelbHON K TpauKy QyHKIIUNY

90. «MccnenoBanue GyHKIMI IPU ITOMOIIH TPOU3BOIHON U IIOCTPOCHUE UX TPAYUKOBY

91. «Haxoxnenne HanOOIBIIETO U HAMMEHBIIIETO 3HAYCHUH (DYHKITHI

92. «IIpousBoanas», «IIpon3BoHas U ee NIpUMEHEHHE, U €€ TPUMEHEHUE
Tema 9.2 Unrterpan

93. [lepBooOpa3Hasi, mpaBuiIa HAXOXKJAECHUS, OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.
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94. KpuBonuHeitHast Tparnenust U e€ miIomaib.

95. Unrerpan. ®opmyna Hetorona—JleliOauma. Berancienue nHTErpaios.

96. [IpuMeHeHre ONpeIeICHHOT0 HHTETpajla U HaX0XKICHHS IO KPUBOJINHEHHOM
Tparnenuu.
IIpakTHyecKue 3aHATHSA

97. «HaxoxaeHue Tionaan KpUBOJIUHEHHON TPAIICIHI

98. «BpruncineHne HHTETPaIoBy.

99. «IlepBoobOpa3zHast u uHTErpa» (K/p)
Paznes 10. DiieMeHTHI TeOPHH BEPOATHOCTE 1 MATEMATHYeCKOM CTATUCTUKH
Tema 10.1 D1eMeHTbI TEOPUU BEPOSITHOCTEN

100. CobbiTHE, BEpOSITHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTCH.

101. ITonsiTve 0 HE3aBUCUMOCTH COOBITUH.

102. luckpeTrHas ciydaiiHas BETUYHHA, 3aKOH €€ PaCpe/IeIICHUS.

103. YucnoBble XapaKTEPUCTHKN JUCKPETHOMN CIIy9aifHONW BEIMYHHBI.

104. TTonsiTue o 3aKkoHE OOJBIIUX YHCEN.
I[IpakTnyeckue 3aHATHS

105. «Pemenue 3agaq Ha COOBITHS, BEPOSITHOCTH COOBITHSI.
Tema 10.2 DneMeHTh MaTEMATUUECKOW CTATUCTUKHU

106. IlpeacraBieHue MAaHHBIX (TaONWIBL, AWArpaMMbl, TpauKH), TeHEepaTbHas
COBOKYITHOCTb, BBIOOPKA, CpeHee apudMeTHIecKoe, MeIuaHa.

107. TTonsiTe o 3a7auax MaTEMaTHYECKON CTATHCTUKH.

108. Pemenne npakTHYECKUX 3a/1a4 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB
IIpakTH4eckue 3aHATHSA

109. «Pemenune npocTedMx 3a1a4 MaTeMaTHYECKON CTaTUCTUKUY.
Pa3nes 11. YpaBHeHHsl 1 HepaBeHCTBa
Tema 11.1 YpaBHeHUS U HEPABEHCTBA

110. PaBHOCHIBHOCTS YpaBHEHUH. OCHOBHBIC TIPUEMBI PEIICHUH YpaBHEHUI.

111. Cucremsl ypaBHeHUH. PaBHOCHIIBHOCTh CHCTEM YpaBHEHHMA

112. HepaBenctBa. OO0nacTh OMYCTUMBIX 3HAYCHUH HEPABEHCTB, METOABI PEIICHHS
HEPaBEHCTB
IIpakTH4eckue 3aHATUSA

113. «Pemenne ypaBHEHUH U HEPABEHCTBY.
Pa3nes 12. UToroBoe noBropeHne Kypca MaTeMaTuKH
Tema 12.1 MtoroBoe noBropeHne Kypca MaTeMaTHKU

114. Pemenue ypaBHEHUN U HEPABEHCTB.

115. ToxnecTBeHHbIE npeoOpa3oBaHuUs UPPaLMOHAIIBHBIX, CTEIICHHBIX,
Jorapu(pMHUUECKUX, TPUTOHOMETPHUUECKHUX BbIPAXKEHU.

116. MHOTOrpaHHUKH, UX TIOBEPXHOCTH U OOBEMBI.

117. Tena BpaiieHusi, UX NOBEPXHOCTU U OOBEMBI.

118. TIpoGHast muchbMeHHas 3K3aMeHallMOHHas paboTa
IIpakTHYeckue 3aHATHSA

119. «IToBTOpenue n3yueHHoro marepuainay. «MToropas KOHTpoIbHAs paboTay
KoncyabTauus
CamocrosiTeibHass padora
1. PabGora ¢ koHcmekTamu, y4eOHOM M creunuaibHOW HSKOHOMHUYECKON JUTepaTrypoil (1o
naparpadgam, riaaBaM yueOHbIX TOCOOUH, yKa3aHHBIM MPETIOIaBaTENIEM ).
2. IloaroroBka K MPaKTUYECKUM 3aHATHSAM C HCIIOJIb30BAHUEM METOJUYECKHX PEKOMEHaluil
IPEero/IaBaTess, BHIIOIHEHUE U 0POPMIICHHE TPAKTUYECKUX paboT.
3. BeinosiHEHUE TOMAITHUX 3aJaHUM 110 pa3eny.
[TpumepHas TeMaTHKa TOMALIHUX 3a/1aHUH 110 pa3aeny:
Pemenne 3amau  Ha  HaXxOXKJIEHUE  MPOU3ZBOJAHBIX  (DPYHKUMHA  HCMONB3ysd  MpaBuiia
muddepenpoBanus. Pemenne 3a1a4 Ha HAXOXKACHNUE IPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.
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Pemenne 3amau Ha HaxOXJAEHUE YrIIOBOro ko3 duuueHta kacareiabHON K rpaduky QyHKIuM.
Pemenue 3ama4 Ha cocTaBlieHHE ypaBHEHHS KacaTelbHOUW K rpaduky pyHkiuu. Pemenne 3amau
Ha HaX0XJIEHHE MTPOMEKYTKOB MOHOTOHHOCTH (DYHKITHIA.
Pemennie 3amau Ha HaxoXkJIEHUE SKCTPEMYMOB (yHKUMH. PemieHue 3amay Ha HaxXOXIEHUE
HanOOJBIIET0 M HAMMEHBIIEro 3HaYeHWd ¢yHkuuu. McciemoBanue (QYHKUMN HpU MOMOIIU
MIPOM3BOJHON U MOCTpOoeHHe HX rpadukoB. PemieHue 3amau Ha HaXOXKICHHE MEPBOOOPA3HBIX
¢dbyHK1M. Beraucinenue naterpanos. Pemenne 3a1a4 Ha HAXOKACHHUE IUTOMAACH KPHBOJIUHEHHBIX
Tparneuu.

—  TIOMCK MH(OPMALIUH 110 TEME C UCTIOIB30BAHUEM PA3IMYHBIX TEXHOJIOTHH MOUCKA;

— cbop, cucremaTu3anus, u3yuyeHue u ohopMiIeHHE MaTepHana;

— BBIOOp (OPMBI IPEACTABICHUS MaTepuala: KOHCIIEKT, JOKIaJ, pedepaT, razera, jcce,

npe3eHTanus, OyKJeT, IakaT, cxema, Tabiuia, CaiT u T.1.
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5. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IPEAMETA

HaumenoBanue Copep:xaHue y4edOHOTr0o MaTepuaJia, Ja0opaTopHble padoThl H MPAKTHYECKUE 3aHATHUS, CAMOCTOATEIbHASA O0beM yacoB Koap! TMYHOCTHBIX
pa3iesioB U TeM padora o0y4aromuxcst MeTanpeAMeTHbIX,
npeIMeTHBIX
pe3yabTaToB,
¢opmupoBanurio
KOTOPBIX
Croco0CTBYET 3JIEeMEHT
MPOrPaMMBbI
1 2 3 4
Pa3nen 1. PazBurne noHsTus o unciie 12=81+4n IIP 01, ITP 02, ITP 03,
Tema 1.1 ConeprkaHue y4eOHOr0 MaTepHraa: 8 IIP 04, ITP 05,
Pa3Burue nousAtuss o | 1. | Beenenue. MaTeMarnka B HayKe, TEXHUKE U IIPAKTHIECKOM feaTeabHoCTH. I{enu 1 3a1auu H3ydeHus MaTeMaTUKH MP 03, MP 01, MP 04,
qmCIe. B YUPEKICHHAX HAYATHLHOTO M CPEIHETO MPO(ECCHOHATBLHOTO 06Pa30BaHuUs. MP 05
2 | Leunble u paroHanbHble yKcia. JlelicTBUTENbHbIE YNCTIA.
3 | pubmmwxenHsle BerancieHus. [IpuOnmkeHHoe 3HaYeHNE BEIIYUHBI M TOTPEITHOCTH TPUOIIKESHIH.
4 | OnpexneneHre KOMIDICKCHOTO guciia. CBOIMCTBa orepanuyl HaJl KOMIUIEKCHBIMU YHCIIaMHU.
IIpakTHueckue 3aHATHS: 4

1

«Paborta ¢ 1eBIMU ¥ pallMOHATIBHBIME YHCIIAMHU, POCTHIC areOpanuecKue IeHCTBU

2

«Haxonc;[eHMe CYMMBI, pa3HOCTH, HPOU3BCACHNA U YaCTHOT'O KOMIIJICKCHBIX YHUCECID).

Pa3gen 2. KopHu M cTenenu, u Jorapugmsl.

42=181+22n+2k

Tema 2.1 Copepxanre yueOHOr0 MaTepuana; 8
KopHhu, creneny, 1 | Apudmernyeckuii KOpeHb HATYpaJIbHOM CTENEHU
HppalrdOHaIbHBIC 2 | Kopuu u crenenn. KopHu HaTypaJibHO# CTETIeHH M3 YHCIa M UX CBOICTBA.
YpaBHCHUA CreneHu C palMoOHaJIbHBIMU IMOKa3aTelsIMH M WX cBoWcTBa. CTemeHW ¢ JEHCTBUTENHHBIMH IMOKA3aTEISIMHU.
3 | CoiicTBa cTeneHH ¢ JeHCTBUTENBHBIM T0Ka3areneM. [IpeoOpa3oBaHue BbIPaKEHHH, COAEPIKALIMX CTEHECHU M
KOpHHU
4 | Onpenenenue cTeneHHON QyHKIMH, e€ cBoWicTBa U rpaduk. VppalmoHanbHble YpaBHEHHUS M HEPABEHCTBA.
IIpaKTHYECKHUE 3aHATHS: 6
1 | «IIpeobpazoBaHue BBIpaXKEHUM, COJIEPKAIINX CTETICHH U KOPHNY;
2 | «IIpeoOpazoBaHue airedpandeckux BbIPAKECHHUI;
3 | «IIpeoOpazoBanue palMOHAIbHBIX U HPPAIIMOHAIBHBIX BBIPAXKEHHUI;
«MppanyoHaabpHbIe YpaBHEHUS
KonrposnbHas pabora: 2
1 | «KopHu, cTeneHy, HppauHOHAIbHbIEC YPABHEHHS
Tema 2.2 Cojneprxanue yueOHOro Marepuaia: 4
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IToka3aTenbHas

Onpenenenue nokasarenbHoi GyHkIuH, e€ cBoiicTBa u rpaduk. Yucio e. [lokasarenbHble ypaBHEHHUSI.

GbyHKIHS. 1 | OcHoBHBIE IPHEMBI HX pelIeHus (IIPUBOUMBIEC K OJJHOMY OCHOBAaHHIO, Pa3JI0KEHNE HA MHOXHTEIH, BBEICHHE
Iloka3zarenbHble HOBBIX IEPEMEHHBIX, rpadudecknii meron). Vicronp30BaHNe CBOMCTB GYHKINH NIPH PEIICHUH YPaBHEHHH.
YpaBHEHHUS U 2 | Iloka3arenbHBIE HEpaBEHCTBAa. VICHOIBb30BaHME CBOMCTB (YHKIMH TIPH pEIICHHWH HEPaBeHCTB. MeTox
HEpaBEHCTBA nuHTepBanoB. CHCTEMBI NOKA3aTEIbHBIX YPABHEHUH 1 HEPABEHCTB.
[IpakTrdeckue 3aHATHSA: 6
1 | «PemeHne moka3aTeNpHBIX YPaBHEHHUI», «PelIeHne NOKa3aTeIbHBIX HEPABEHCTB»
2 | «PemeHne cucTeM MOKa3aTeNbHBIX YPaBHEHUID)
3 | «Pemenue cucteM NOKa3aTeNbHBIX YPABHCHHI M HEPABEHCTBY
Tema 2.3 Copneprxanne yqeOHOrO MaTepHuaia: 6
Jlorapupmuaeckas 1 | Jlorapupm wumcna. OcHoBHOe morapudpmmgeckoe ToxaectBo. CoiictBa norapudmon. IIpeodpazoBanus
GyHxumsL. sorapu()MHUIECKHAX BRIpAKECHUH. JlecsITHUHBIC N HaTypanbHbIe Jorapumsl. [lepexos K HOBOMY OCHOBAaHHIO.
Jlorapumuueckne | 2 | Jlorapudmuueckas GpyHKIHs, e cBOHCTBa, rpaduK.
YPaBHCHH:A U 3 | Jlorapupmudeckne ypaBHeHus. OCHOBHblE @puUeMbl UX pemieHus. Jlorapupmudeckue HepaBeHCTBa.
HCpaBCHCTBA Hcnonb3oBaHue CBOMCTB (DYHKIMH IIPH PEILICHUH JOTapu(pMUIECKUX YpaBHEHUI U HepaBeHCTB. M300paxeHue
Ha KOOPAMHATHOM NPSIMOM MHO>KECTBA PELLICHUI HEPABEHCTB.
IIpakTuyeckue 3aHATHSA: 10

1 | «IIpeobpazoBanust JorapupMUIECKUX BHIPAKESHHUIN)
2 | «/lecaruunble u HaTYypanbHble Jorapumsl. [lepexos kK HOBOMY OCHOBaHHIO»
3 | «Pemienue norapuMu4ecKiX ypaBHEHUI»
4 | «Pemenue gorapupMUIeCKUX HEPABEHCTBY
5 | «Peurenue nokasaTeibHBIX U JOrapu(MUYECKUX YPABHEHUH, HEPABEHCTBY
Pa3gen 3. IIpsiMble M II0CKOCTH B POCTPAHCTBE 14 =6T+6m+2K I1P 01, ITP 02, ITP 03,
Tema 3.1 CojiepkaHue yqeOHOTO MaTepuana: 6 I1P 04, ITP 05,
[psmele v ockocty | 1 | Tlnanumerpusi, GUTYphl Ha IUIOCKOCTH, OCHOBHBIC (OPMYJbl. AKCHOMBI CTEpeOMETpHH. B3lanmuoe MP 03, MP 01, MP 04,
B IIPOCTPAHCTBE pacIiojokeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamiensHocTh HpsiMoil M miiockocTH. CKpeniuBaroIumecs MP 05
TIpsIMBIE, YroJI MeXAy AByMsl npsiMbIMH. [TapannensHocTh mtockocteil. Terpasap, mapanienenunes.
2 | IlepneHAMKYJIAPHOCTD NPSIMBIX B IPOCTPAHCTBE, MEPIEHNKYJIIPHOCTD IPSIMOIT U TUIoCcKOCTH. [leprnenauKymnsp u
HaKJIOHHAs K IJIOCKOCTH, €€ NMPOEKIHs Ha IUIOCKOCTh. YTOJ MEXIy HpsAMOI M IIocKocThio. Teopema o Tpéx
NepIeHANKYJIIsIpax.
3 | JByrpaHHBIA yroi. YTol MeXIy IUIOCKOCTSAMH. [lepneHIuKYyIspHOCTh JABYX IUTOCKOCTEH. ['eoMeTpudeckue
npeoOpa3oBaHys MpocTpaHcTBa. M300paskeHHe MPOCTPaHCTBEHHBIX (QUTYP.
[TpakTHyeckne 3aHATHS: 6
1 | «PemeHue 3a/1a4 HAa MAPAIUICIBLHOCTD B IPOCTPAHCTBEY;
2 | «Pemenue 3a1a4 Ha NPUMEHEHHE TEOPEMBI O TPEX MEPIESHANKYJIISIPAX»
3 | «Pemenue 3a1a4 Ha NepHEHANKYISIPHOCTD B IIPOCTPAHCTBE.
KonrposnbHas padora: 2
1 | «IlapamnensHOCTh OPAMBIX H IIOCKOCTE», «[lepHeHIMKyIAPHOCT NPAMBIX H IIOCKOCTEI
Pasnea 4. KomOunaropuka 8 =61+2n TIP 01, TTP 02, ITP 03,
Tema 4.1 | Cojneprxanue yueOHOr0 MaTepuaia: 6 1P 04, ITP 05,
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OneMeHTsI
KOMOMHATOPUKHU

1 | OcHoBHBIE TOHATHUSI KOMOMHATOPUKH. 3371241 Ha NOACYET YUCIIa Pa3MEICHUH, NepecTaHOBOK, COYETAaHHH.
2 | Pemenue 3a1a4 Ha Hepe0Op BapUAHTOB.
3 | ®opmyna 6mHoma Herotona. CoiicTBa OMHOMUHANIBHEIX KOddduimenTo. Tpeyroapauk [lackans.

HpaKTI/I‘{eCKI/Ie 3aHATHA:

1 | «Pemenue 3ama4 o MPUMCHCHUC OCHOBHBIX MOHITUI KOM6I/IHaT0pI/IKI/I)>

MP 03, MP 01, MP 04,
MP 05

Pa3gen S. KoopauHaTel M BeKTOPEI B IPOCTPAHCTBE

10 =6T+2n+2k

Tema 5.1
Koopaunats! n
BEKTOPHI B
MIPOCTPAHCTBE

Coneprxaane yq4eOHOTO MaTepHraja: 6
1 | IIpsmoyromnbHas (nekapToBa) CHCTEMa KOOPAMHAT B pocTpaHcTBe. DopMyrna pacCTOSHUS MEXIY IBYMS
TOYKaMH.
2 | Bekropsl. KoopamaaTs! BekTopa. PaBeHcTBO BekTOpoB. CllojKeHIE BEKTOPOB.
3 | YmHOXeHHe BeKTopa Ha uncyio. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB. YTOI MEXIY BEKTOPaMHU.
ITpakTHYecKHe 3aHATHSA: 2
1 | «Pemenne 3a1a4 ¢ NpUMEHEHHEM IOHATHH BEKTOPOB M KOOPJMHAT B IPOCTPAHCTBE
KontponpHas padora: 2

1 ‘ «KoopauHaThl B IPOCTpaHCTBE», BEKTOPHI B IpOCTpaHCTBE»

TIP 01, IIP 02, IIP 03,
TIP 04, TIP 05,
MP 03, MP 01, MP 04,
MP 05

Pa3gen 6. OCHOBBI TPUTOHOMETPUHM

30=121+14n+4x

Tema 6.1 ConeprkaHue y4eOHOr0 MaTepHuaa: 8
OcHoBHbIe popMynsl | 1 | Paguannas mepa yria. [I0BOpOT TOUYKH BOKPYT Hauasia kKoopauHat. CHHYC, KOCHHYC, TAHTEHC M KOTAHTEHC YHCIA.
TPUTOHOMETPUHU 3Ha4yeHus ¥ 3HaKHU 3HAUYCHUIL.
2 | OcHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA. YeTHOCTh, HEYETHOCTh TPUTOHOMETPUUECKHX (DYHKIMIL.
3 | ®opmyiibl IBOMHOTO U MOJIOBUHHOTO yriia. CHHYC, KOCHHYC M TAHT€HC CYMMBI U Pa3HOCTH ABYX yrioB. Cymma u
Pa3HOCTh CHHYCOB U KOCHHYCOB.
4 | ®opmynsl npusenenus. [IpeodpazoBanust HPOCTEUIINX TPUTOHOMETPHYECKUX BBIPAKEHHI.
IIpaKTHYECKUE 3aHATHS: 8
1 | «PemeHue ynpaxxHeHHH Ha OCHOBHBIE TPUTOHOMETPUYIECKHE TOXKIECTBA»
2 | «lIpeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHHUH C UCIIOJIb30BAaHUEM OCHOBHBIX TPUTOHOMETPHYECKUX
TOXKAECTBY
3 | «IIpeobpa3oBaHusi TPUTOHOMETPHYECKUX BBIP@KEHHI C UCIIOIb30BaHHEM (DOPMYII IPHUBECHUS
4 | «IIpeoOpa3oBaHye TPUTOHOMETPHUIECKHUX BBIPAXKEHUH C HCIIONIB30BaHHEM (OPMYI TPUTOHOMETPHUI.
KoHTposbHas paboTa: 2
1 | «Tpuronomerpudaeckre Gopmysb»
Tema 6.2 Copepxanne yueOHOro MaTepuana; 4
Tpuronomerpuueckue | 1 | ApKCHHYC,  apKKOCHHYC,  apKTaHIeHC  4ucia.  [IpocTellnne  TPUTOHOMETPUYECKHE  YPaBHEHHUSL.
YpaBHEHUs U Tpuronomerpuueckue ypaBHeHHs. Cr1ocoObI pereHHH.
HCPaBEHCTBA 2 | Ilpocreiile TpPUrOHOMETPHUYECKHE HEPABCHCTBA.
[IpakTHyecKkue 3aHATHS: 6
1 | «Pemenue npocTeHInX TPUrOHOMETPUUECKUX YPaBHEHHUI)
2 | «PemeHne TpUrOHOMETPUYECKUX YPAaBHEHUI»
3 | «PemeHne TpUroHOMETPUYECKUX YPaBHEHUH U HEPABEHCTBY.
KonrponbHas pabora: 2

TIP 01, IIP 02, IIP 03,
TIP 04, TIP 05,
MP 03, MP 01, MP 04,
MP 05
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| 1 | «Tpuronomerpuueckue ypaBHEHHs, TPUTOHOMETPHYECKHE (YHKIIHI

Pa3gen 7. @yHKnuM, UX CBOICTBA U rpad KM, TPHTOHOMeTpHYecKHe GyHKIUHA 8=41+4n
Tema 7.1 Coneprxanue y4eOHOrO MaTepuaa: 2
Oynkuuy, uX | 1 | @yskunn. OOnacTh ompenelieHWss W MHOXECTBO 3HaueHWH; rpaduk ¢yHkuum, CoiictBa (yHKUMU:

CBOMCTBA U TpauKu MOHOTOHHOCTB, YETHOCTb, HEUETHOCTh. [IpoMexyTKkH Bo3pacTaHus W yObIBaHMS, HAUOOJbIIEE U HaUMEHBIIIES

3HadeHns1. OOpartHple QyHKnuu. OOMacTb ompeneneHus M 00JacTh 3HaUYeHUH obOpatHOM (yHKIMH. ['paduk
oOpaTHO! (PYHKINH.
UreHne CBOWCTB QYHKINH 10 TpaduKy W HOCTpOCHHE rpadpuKoB (GYHKIUH 1O X CBOICTBAM.
ITpakTHYecKHe 3aHATHSA: 2
1 | «Utenue cBOMCTB GYHKINH 1O TpaUKy U MOCTpOeHHE TPapuKOB PYHKINH IO HX CBOMCTBAM)
Tema 7.2 Coneprxaane yq4eOHOTO MaTepHuaja:
Tpuronomerpudeckne | 1 | O6nacts onpeneneHus: © MHOXKECTBO 3HAUCHHUH TPUTOHOMETpUu4ecKux GyHnkuunii. Y€THOCTh, HEUETHOCTS, 2
GbyHKIMN MEPHOANYHOCTD TPUTOHOMETpHUecKuX (yHKIMH. CBolicTBa QyHKINHU Y = COSX 1 € rpaduk. CBoiicTBa
¢bynkuum Y = SinxX u e€ rpaduk. Coiicta GpyHkuuu Yy = tgX u e€ rpaduk. [IpeodbpazoBanus rpadhuKos.
[TapannenbHbIi IEpEHOC, PACTKEHUE U CKATUE BJIOJIb OCEW KOOpAUHAT.
ITpaKkTHYECKHE 3aHATHS: 2

1 | «[loctpoenue rpadukoB TpuroHoMeTprydeckux GpyHkiui. [IpeodpasoBanus rpaguKoB»

TIP 01, IIP 02, IIP 03,
TIP 04, TIP 05,
MP 03, MP 01, MP 04,
MP 05
OK1 — OK 06

KonTtposbHble paboThI:

Pa3gen 8. MHOrorpaHHuku

36=141+20n+2k

Tema 8.1 ConeprkaHue y4eOHOrO MaTepHuaa: 4
MHororpaHHuKu 1 | Bepumnsl, peOpa, rpaHu MHOTOrpaHHUKa. Beimykibie MHOrorpanHuku. Teopema Diinepa. [Ipusma. Ilpsimas u
HakJIoHHas mpusMa. [IpaBuibHas npusma. [apamienenunen. Ky6. [ToBepxHocTs npu3mel. [Tupamuna. OcHOBHbIE
anemeHThl. [IpaBunbHas nupamuga. [ToBepxHOCTh mHpaMusl. Y cedeHHast MHPaMUAa.
2 | Ceuenus Ky0a, mpU3MbI U TUpaMu kL. [IpecTaBiieHue O MPaBHIBLHBIX MHOTOTPAHHUKAX (TETpa’ap, Ky0, OKTasip,
JIOAEKadIp, UKOCadap).
[MpakTHyeckne 3aHATHA: 8
1 | «Pemenue 3a/1a4 Ha HAX0XK/JICHUE HIICMEHTOB IPU3M»
2 | «Pemenue 3a1a4 Ha HAXOX/ICHHUE 3JIEMEHTOB U TOBEPXHOCTH ITPU3M)
3 | «Pemenue 3a1a4 Ha HAXOX/ICHNE JIIEMEHTOB M TOBEPXHOCTH MTUPaMUI»
4 | «PemuieHue 3a1a4 Ha BBIYHCICHNE TIOBEPXHOCTH MHOTOI'PAaHHUKOBY
KonTponbHas paboTa 1o paszaeny: 2
1 | «MHOTrOrpaHHUKH»
Tema 8.2 Copepxanne yaeOHOTO MaTepuana; 4
Tena Bpamenns 1 | Oumuuap. OcHoBaHMe, BbICOTa, oOpasyoluas, pasBepTka. llimomans mHoBepxHocTH wLunuHapa. CedeHus
IIIMHIPA: OCeBOE M TapajuiedbHOoe ocHoBaHMIO. Konyc. OcHOBHbIe 31eMeHTH. CedeHus KOHyca: OCEBOE H
napajielbHoe OCHOBaHUI0. Pa3BepTka.
2 | IInomane moBepxHOCTH KOHyca. YcedeHHbIH koHyc. Illap u cdepa, ux cedenus. Ilnomans moBepxHOCTH.
KacarenbHas mirockocTs K cdepe
[IpaxkTryeckue 3aHATUS: 4

TIP 01, IIP 02, IIP 03,
TIP 04, TIP 05,
MP 03, MP 01, MP 04,
MP 05
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1 | «Pemenue 3a1a4 Ha HAXOKJACHUC 3JICMCHTOB TCJI BpalllCHU S U TUIOMAAN ITOBEPXHOCTUY.

Tema 8.3 Coneprxanue y4eOHOrO MaTepuaa: 6
W3mepenus B 1 | O6bem u ero usmepenue. MurerpansHas GpopMyna oobema.
TeOMETPHUH 2 | ®opmynsl 00beMa Kyba, MPSIMOYTOIBHOTO MapaJuIeICUIe [a, IPU3MBI, IMIHHAPA
3 | ®opmynsl 00beMa EpamMuIBl U KoHyca. DopMysisl 00beMa mapa
[pakTUyeckue 3aHATHS: 8

1 «PemeHue 3a1a4 Ha HAX0XKACHUE 00BéMa Ky6a, MPpAMOYTOJIBHOI'O Mapajuiejenuneaa, npusmMbl 1 HAJITUHIAPaA»
2 «PemieHue 3a1a4 Ha HAX0XKICHUE 00BéMa HUJIMHIAPA U KOHYCa»

3 «PemeHue 3a1a4 Ha HAX0XKACHUE 00BéMa MnUupaMuabl 1 KOHYyCa»

4 «PemeHue 3a1a4 Ha HAX0XKACHUE 00BEMOB 1 1omaan MOBEPXHOCTU NPOCTPAHCTBCHHBIX (bI/Ipr».

Pa3nen 9. Hauana MmaTeMaTH4ecKoOro aHajam3a 32=181+12n+4x | IIP 01, ITP 02, ITP 03,
Tema 9.1 Cojneprxanue yueOHOro MaTepuaia: 10 1P 04, TIP 05,
IpousBo/Has u eé 1 | lpoussoauas. [loustue o mpousBoaHON (GyHKIMH, €& QU3NUEeCKUH cMbICH. [IpOU3BOIHBIE CyMMBI, Pa3HOCTH, MP 03, MP 01, MP 04,
NpUMCHCHUE NPOU3BEICHHS, YacTHOro. [IpOHM3BOJHBIC OCHOBHBIX 3JIEMEHTApHBIX (QYHKUIMHA. IIpOM3BOIHEIE KOMITO3HLIMH MP 05
(hyHKIHN.

I'eomeTpuyecKkuii CMBICT MPOU3BOIHON. YTIIOBOH KO OUIMECHT. Y paBHEHIE KacaTeIbHON K rpaduky QyHKIUH

Bospacranune u yObiBanue (yHKIHMH. DKCTpeMyMbl (YHKIUU. BTopas mpou3BoJHAs, € TCOMETPHUCCKUI U
(hM3MIeCKUd CMBICIL.
[TpuMeHEeHUE TPOU3BOIHOM K UCCIICAOBAHHIO (DYHKIIHIA U MOCTPOCHHUIO rPpadhuKOB.

2

3

4

5 HawubGonbree n HanMeHbIee 3HaueHUs QyHKIHU. [IprMeps! HCHIOTB30BaHUS IPOU3BOAHON TS HAXO0XKICHUS

HAWIY4IlIEro pelleHus B IPUKIAAHbIX 3a1a4ax.

IIpakTudeckue 3aHITUSL:
1

2

«HaxoxieHne npou3BoJHbIX QyHKIMIL, HCcnosb3ys mpaBuiia TuddepeHImpoBaHus» 8
«Haxoxnenue yrioBoro kodgduuueHta kacatenbHoi Kk rpaduky ¢yHkuun. CocTaBieHHE YpaBHEHUS
KacartelibHO# K rpaduky QyHKIUI»

3 | «MccnenoBanue (QyHKIUIA IPU MOMOIIM POU3BOJIHOM U MOCTPOCHUE UX IPadUKOB

4 | «HaxoxaeHue HauOOJBIIEro M HAMMEHBIIEro 3HauUeHUH QyHKIUU»

KOHTpOJILHBIE PabOTHI: 2
1 | «IIpousBonHasy», «IIpon3BojiHas U €€ IPUMEHEHHUE, U €€ IPUMEHEHUE»
Tema 9.2 Copepxanre yueOHOro MaTepuaa; 8
WuTerpan 1 | TlepBooOpa3Has, mpaBma HAX0XKJICHHsI, OCHOBHOE CBOMCTBO NEPBOOOPA3HOM.

2 | KpuBonuHeitHas Tpanenus 1 e€ IIomaib.

3

WNuterpan. @opmyna Herorona—JleiiOnnma. Berancnenne uarerpanos. [lpumeHenne onpeaeneHHoro
MHTETpaJIa [l HaX0XACHUs IJIOUal KPUBOJIMHEHHON TpanelyH.

IIpakTHueckue 3aHsITHS: 4
1 | «HaxoxaeHue miomaar KpUBOJIMHEHHON TpameIimy
2 | «BblunciieHne HHTETpaIoBy.

KonTponbHas pabora: 2
1 | «I[lepBooOpa3Has U HHTETPAI
Pasnea 10. D1eMeHTHI TEOPHH BEPOSITHOCTEN 1 MATEMATHYECKOI CTATHCTUKH 16=121+4n
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Tema 10.1
DIIeMEHTBI
TEOpUU BEPOATHOCTEH

Coneprxanue yd4eOHOrO MaTepuaia:

1 | CobbITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHE BEepOSTHOCTEH. [IOHITHE O HE3aBUCUMOCTH
COOBITHH.

2 Z[I/ICerTHaH cnyqaﬁﬂaﬁ BCJIMYMHA, 3aKOH €€ paclipCACJICHU .

3 UucnoBslie XapaKTCPUCTUKU HHCerTHOﬁ cnyqaﬁHoﬁ BeIMUMHEL [ToHsATHE 0 3aKOHE OOJILIINX YKCEIL.

TIP 01, TIP 02, TIP 03,
TIP 04, TIP 05,
MP 03, MP 01, MP 04,
MP 05

IIpakTHyeckue 3aHATHS: 2
1 | «Pemenne 3a1a4 Ha COOBITHSI, BEPOSITHOCTH COOBITHSY.
Tema 10.2 Cojneprxkanue yueOHOro Marepuaia: 6
OneMeHTHI [IpencraBnenne qaHHBIX (TAOIMLBI, JUAarpaMMBI, IpaMKH), FeHepalIbHAsE COBOKYITHOCTh, BBIOOpPKA, CpEaHee
MaTeMaTHYECKOH 1 | apudmernueckoe, Mmeauana. [loHsTHE 0 3aa4aX MaTeMaTHYECKOM CTATUCTUKY. PeleHre npakTHueckux 3aaay ¢
CTaTUCTUKHU IPUMEHEHUEM BEPOSITHOCTHBIX METOAOB
IIpakTHyeckue 3aHATHS: 2
1 | «PemeHue npocTednux 3a1a4 MaTEMAaTUYECKOU CTATUCTUKUY.
Pasznen 11. YpaBHeHHs U HEPABEHCTBA 10 =6T1+4m IIP 01, ITP 02, ITP 03,
Tema 11.1 Cogep:xanue yueGHOTO MaTepuana: 6 ITP 04, TIP 05,
VpasHeHus 1 1 | PaBHOCHIIEHOCTb YpaBHeHHUH. OCHOBHBIE PMEMBI PELIEHHUH YPaBHEHHIA. MP 03, MP 01, MP 04,
HEpPaBECHCTBA 2 | Cuctemsl ypaBHeHHI. PaBHOCHJIBHOCTD CHCTEM ypaBHEHHH MP 05
3 | HepasencrBa. O6nacTh 10MyCTUMBIX 3HaUEHHI HEPABEHCTB, METO/BI PEIICHHS HEPABEHCTB OK1 - 0K 06
[IpakTHYecKHe 3aHATHSA: 4

1 | «Pemenne ypaBHeHHii 1 HEPABEHCTBY.

Paznen 12. Utorosoe n

OBTOpeHHE Kypca MaTeMaTHKH

18=81+8nm+2K

I1P 01, ITP 02, ITP 03,

Tema 12.1 Coneprxanne yd4eOHOTO MaTepHraa: 8 I1P 04, ITP 05,
HUrorosoe nosropenne | 1 | Penlenue ypaBHEHUH ¥ HEPABEHCTB. MP 03, MP 01, MP 04,
Kypca MaTeMaTHKH 2 | ToxxnecTBeHHBIE TPEOOPA30BaHNS HPPALMOHAIBHBIX, CTETICHHBIX, JIOTAPH(PMUIECKIX, TPUTOHOMETPHUYECKUX MP 05
BBIPAKEHUH.
3 | MHororpaHHyKH, X TIOBEPXHOCTH M 00bEMBI. Terna BpaleHus, X MOBEPXHOCTH H 00BEMBI.
4 | IIpoOHas muCEMEHHAs IK3aMEHAIIMOHHAs paboTa
[TpakTHyeckne 3aHATHS: 8
1 | «IloBTOpeHHEe H3ydeHHOrO MaTepHaay
KonTtponsHEIe paboTHL: 2
1 | «Mroroas koHTpoIBHAS paGoOTaY
Koncynpranus 2
CamocTositensHast paboTa 10

1. Pabota ¢ koHCTIeKTaMu, y4eOHO! 1 criennalibHOI 95KOHOMHYECKOH JIMTepaTypoi (1o nmaparpadam, riaasaM ydeOHbIX
MOCOOMH, YKa3aHHBIM ITPENoaBaTeIeM).

2. TloaroroBka K MPaKTHYECKUM 3aHITUSAM C HCIOJIb30BAaHMEM METOAMYECKMX PEKOMEHJAlMN IpenojaBaTes,
BBITIOJTHEHHE U 0(OpMIIEHHE TPAKTUIECKUX padoT.

3. BrlmosHeHNE TOMANTHUX 3aIaHUi TI0 pas3zeny.

[IpumepHas TeMaTHKa JOMAIITHUAX 3aJaHAHN 110 pa3aeny:

Pemenne 3a1a4 Ha HAXOXK/IEHUE MPON3BOIHBIX (PYHKITHIT HCTIONIB3YS MpaBwia quddepeHnupoBanus. Pemenne 3anaq
Ha HaXOKICHHE NMPOM3BOIHBIX 3JIEMEHTApHBIX (QYHKIMH. Pemenne 3a1a4 Ha HaX0XJIEHHE YTII0BOTO K03 duimenta
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KacaresbHOH K rpaduky QyHkunu. Pemienue 3amad Ha cocTaBlieHUE ypaBHEHMs KacaTelIbHOW K rpaduky GyHKIMH.
Pewenve 3a1a4 Ha HaX0KAEHHE TPOMEKYTKOB MOHOTOHHOCTH (DYHKIMIA.

Pemenne 3amad Ha HaxOXKICHHE SKCTpeMyMoB (yHKumil. Pemenne 3amad Ha HaxOXICHHE HAMOOJBLIETO H
HaMMEHBIIIero 3HaueHni GpyHKmn. MccnenoBanme GyHKINH MPH IIOMOIIX IPOU3BOTHON M TIOCTPOCHHUE MX IPauKOB.
Pemenne 3amad Ha HaxXOXKACHWE IEepBOOOpa3HBIX (yHKIUI. Beraucinenwe wuHTerpamoB. PemeHme 3amad Ha
HaxXO0XACHHE IUIoNIaiel KpUBOJIMHENHBIX Tpanenuil.

—  TIOMCK MH(OPMAINH TI0 TEME C HCTIOJIb30BAHNEM Pa3IMIHBIX TEXHOJIOTHH IOUCKA;
—  cbop, cucremarun3zanus, n3ydeHue u ohpopMIICHHE MaTepraa;

—  BBIOOp OPMEI IIpECTAaBICHUS MaTepHaia: KOHCIIEKT, JOKIad, pedepaT, ra3era, 3cce, Ipe3eHTanus, OyKIeT,
IUIAKAT, CXeMa, TabJHIa, caiiT u T.A.

IIpomesxyrounas arrecrauus B popme auddepeHunajibHOro 3a4era (mepBblii cemecTp)

IIpomesxxyrounas arrecraums B gopme Ik3aMeHa (BTOpOii ceMecTp)

Bcero:

254
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6. YCJIOBUSA PEAJIMBALINU YYEBHOTI'O INIPEJIMETA

6.1. TpeOboBaHUs K MUHMMAJIbLHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceueHUuIo

[Iporpamma peanuszyercst B yueOHOM KabuHeTe MaTeMaTuKu

O6opynoBanue yaeOHOTo KabUHeTA!
— Paboune mecta Ha 25 oOyyarommxcs
— ABTOMAaTH3MPOBAHHOE PaboYee MECTO MPETIOAABATEINS;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMneH3noHHOE MPOTrpaMMHOE 00eCTIeueHUE 00IIEero Ha3HAYCHMS;
— BbIXoa B M100abHYIO CETh;
— MarnutHo-MapKepHas J0CKa;
— Craruyeckue, IMHAMHUYECKHUE, JEMOHCTPALIMOHHBIE U Pa3IaTOYHbIE MOJICIIH;
— KommiekT TexHnueckoil TOKyMeHTalluu, B TOM YHUCIIEe TaclopTa Ha CpeAcTBa
00y4eHHs, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
— KommuiekT yueOHO-MeTOANYECKOM TOKYyMEHTallu;
— DoHJI OLIEHOYHBIX CPEJCTB IO MPEIMETY;
—  Komnekuus nudpoBex 00pa3oBaTebHBIX PECYPCOB;
— DIIeKTpOHHBIE METOINYECKHE TIOCOOUS 110 MAaTEMATHKE;
— bubmmoreunsrit o,
— KommiekT yueOHO-MeTOAUYECKOM TOKyMEHTAIUN;
— @OH/J OLIEHOYHBIX CPEJCTB MO YUeOHOMY MPEAMETY.

Texumdyeckne cpeacTBa O6y‘-IeHI/I$II KOMIIBIOTECP C JIMINCH3HMOHHBIM ITPOrpaMMHBIM
obecreyeHneM 1 MYJbTUMECAHA ITPOCKTOP.

B 6ubnuoreunsiit GoHA BXOAAT yueOHUKHU, yueOHO-MeToanyeckue KoMiiekTol (Y MK),
o0OecrieunBaroIMe OCBOCHHE Y4YyeOHOro mpeaMera Maremaruka, pEKOMEHJIOBaHHbIE WU
JIOMYLIIEHHbIE Ul HWCMOJb30BaHUS B MPO(ECCHOHANIBHBIX O0O0pa30BaTEeNbHBIX OpPraHU3ALUSAX,
peanu3ylomux 00pa30BaTeNIbHYI0 TPOrpaMMy CpeaHero ooOimiero oOpa3oBaHUs B TMpejaeniax
ocsoerus OITOII CITIO Ha 6Ga3ze 0CHOBHOTO 0011er0 00pa3oBaHusl.

bubnuoreunsiii GoHA MOXKET OBITH JONOJHEH SHUUKJIONEIUSMHU, CIPaBOYHHKAMH,
Hay4HOH, HAYYHO-TIONYJISAPHOU U APYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B mpouecce ocBoeHus nporpamMmbl ydeOHOTo mpeamera «MareMaTtuka» CTYAEHTHI
JOJKHBI TOTYYUTh BO3MOXKHOCTH JOCTYMa K OJJIEKTPOHHBIM YYE€OHBIM MaTepuaiaM Io
MaTeMaTHKe, UMEIOLUIMMCSI B CBOOOAHOM JOCTyIe B ceTu VHTepHeT (3JIEKTPOHHBIM KHHIaM,
MpakTUKyMaM, TecTam, Matepuanam EI'D u np.).

6.2. UudopmanuonHoe odecrnieueHue 00ydeHust

IlepeyeHp pekoMeHAyeMbIX Y4e€OHBIX M3/1aHui, VHTepHEeT-pecypcoB, IOMOIHUTEIBHON
JUTEpPaTyphbl

OcHOBHBIE TIEYaTHBIE NCTOYHUKH:

1. Amumon HI.A. u ap. MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYECKOIO aHalIM3a,
T€OMETPHSL.

2. Anrebpa ¥ Hayajga MareMaThdyeckoro aHanusa (0a30BbI W yriyOJIeHHBIN
ypoBHH).10—11 kimaccer. — M., 2021.

3. Aranacsn JI.C., byry3oB B. ®@., Kagomues C.b. u 1p. Maremaruka: anredpa u Hadana
MaTeMaTHueckoro axanusa. [eomerpus. ['eomerpus (0a30BbIi U yriyOJaeHHBIN
ypoBHH). 10—11 knaccer. — M., 2020.
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10.
11.

12.

13.

14.

15.

bammvakoB M.M. Maremaruka: y4eOHHK il CTyH. YYpEeKIeHUH cpena. mpod.
obpazoBanus. — M., 2021.

bammvakoB M.1. Matematuka. COOpHUK 337124 MPOPHIBHON HANIPABIEHHOCTHU: y4eO.
nocobue IS CTy/. YUpekaeHu cpea. mpod. oopazoBanus. — M., 2019.

bammakoB M.U. Matemaruka. 3ajayHuk: y4ed. mocoOue A CTyH. YYpEeKICHUN
cpen. mpod. oopazoanus. — M., 2019.

bammvakoB M.M. Maremaruka. DJIEKTPOHHBIA Yy4e0.-METOJl. KOMIUICKC ISl CTY/I.
yUpeKIeHU cpe. mpod. odpaszoBanus. — M., 2020.

bammvakoB M.U. Maremartuka (6a30Bb1ii ypoBens). 10 kinace. — M., 2021.
bammvakos M.J. MaremaTuka (6a30Bbiii ypoBenb). 11 kimacc. — M., 2018.
bammvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. — M., 2019.
bammvakos M.M. Matematuka (6a30Bbiid ypoBeHs). 10 kinacc. COopHHK 3aaad: y4eo.
mocobue. — M., 2021.

bammvakos M.M. MaTtematuka (0a30BbIid ypoBeHs). 11 kinacc. COopHHK 3aaad: y4eo.
mocooue. — M., 2020.

I'yces B.A., I'puroppre C.I'., MBonruna C.B. Marematuka mis npodeccuid u
CTIEIUANTBHOCTEH  COIMATBHO-DKOHOMUYECKOTO Mpoduist: y4eOHHUK I CTYI.
yupexaeHuit cpen. nmpod. oobpazosanus. — M., 2021.

Komsirun }F0.M., TkaueBa M.B, ®eneposa H.E. u n1p. MaTtemaTuka: anredpa u Havyaia
MaTeMaTHYeCKOro aHaiusa. Ajredpa u Hauana MaTeMaTHYeCKOro aHaiu3a (6a30BbIi
u yriyonennsid ypoBan). 10 ximace / mox pen. A. b. XKmxaenko. — M., 20109.
Komsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Matemaruka: anrebpa u Hayana
MaTeMaTHYeCKOro aHanu3a. Anredpa M Hayaja MaTeMaTHYeCKOTO aHanu3a (0a30BbIi
u yrinyonenusiit ypoBun). 11 knace / mog pen. A. b. XKwkuenko. — M., 2019.

I[OHOJIHI/ITCJII)HI)IG HUCTOYHUKU:

=

wn

N Ok

Sxosnes I'.H. — Maremartuka. B 2-x kaurax. 2009. U1 «OHuKC»

boromonos H.B., Camoiinenko I[1.1. — Matemaruka. 2009. U] OOO «Ipoda»
boromonos H.B., Cepruenko JL.IO. — qunaktuueckue 3amanus. 2009. U OO0
«poda»

Bboromonor H.B. — Coopnuxk 3anau nmo matematuke. 2009. U1 OO0 «/Ipodar»
I'puropses C.I'., 3agynuna C.B. — Martemaruka. 2009. OUL] «Akanemus»
OcrtpetikoBckuii B.A. — Marematuka. 2010. M3garenbctBo «OHUKCY

bepesuna H.A., Mokcuna I'.I1. — Marematuka. 2007. /I «Puop»

bammvakos .M. — 2010. OUL] «Axkagemusi».

[Tepuoanueckue n3gaHus:

1.

«MatemaTuka»

2. Marematuka (IIpuIoKeHHE K ra3ere | ceHTsaops)

Meroanueckoe odecrieueHe

KommiekT TecToB 1o BceM TeMaM MpOorpaMMBbl.

KomMruiexT 3aganuii 1uiss KOHTPOJIbHBIX pabOT MO TEMaM MIPOTrPAMMBI.
KommiekT HHAUBUAYyaTbHBIX KapTOUYEeK-3a1aHui.

KommiexT Tabnui o anredpe v HavyajgaM aHajlu3a U 10 TEOMETPUH.
KommiekT crepeoMeTpruuecKkux Tei

AR A

HNHTEepHET pecypcehl:

www. fcior. edu. ru (MHdopmannoHHbIE, TPEHHUPOBOYHBIE U KOHTPOJbHBIE
MaTepuabl).
www. school-collection.edu.ru (Equnas xomutekiuu nupoBbIX 00pa30BaTEIbHBIX

pecypcoB)
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2. www. fcior. edu. ru (®denepanbHblii LEHTP HH(GOPMAIIMOHHO-00Pa30BATEIBHBIX

pECypCoB).

DenepanbHbIil 00pa3oBaTenbHbIi mopTai: http:/www.edu.ru

http://siblec.ru - CripaBounuk mo Beicieii MmaTemMaTnke

http://matclub.ru - Beiciias MaTemaTHKa, JEKIMU, KYpCOBbIC, IPUMEPBI PEIICHHS

3a7a4, MHTETpajdbl W TPOU3BOJHBIC, IU(GPEPEeHIUPOBAHUE, TPOU3BOIHAS |

nepBooOpaznas, TOKII, snekrponHbie yaeOHUKN

6. http://www.exponenta.ru/educat/links/l_educ.asp#0 — ITose3Hble CCHUIKHA Ha CafThI
MaTeMaTHYeCKOM M 00pa3oBaTeNbHON HANpaBIEHHOCTH: Y4eOHbIe MaTepHalIbl,
TECTBHI

7. http://www.fxyz.ru/ - HWHTepakTUBHBII CHpaBOYHUK (GOPMYI M CBEICHHS I10
anredpe, TPUTOHOMETPUH, TEOMETPUH, (PU3HUKE.

8. http://maths.yfal.ru - CnpaBoYyHHMK COXCPKUT MaTepHal [0 MaTeMaTHKE
(apudmeruka, anredpa, reoMeTpHs, TPUTOHOMETPHS).

How

o

6.3. KagpoBoe o0ecnieuenune 00pa3oBaTeLHOIO Mpoiecca

Peanuzamust mporpamMmbl  yueOHOTO mpeaMera OOeCneYrMBaeTCsl IeIarormueCKuMu
paboTHMKaMu 00pa30BaTENbLHON OpraHu3allny, a TAKKe JUIAMH, IPUBJICKAEMBIMU K pealiu3aluu
00pa3zoBaTebHON MPOrpaMMBbl Ha YCIIOBHSIX TPaXIaHCKO-TIPABOBOTO JIOTOBOPA.

KBanuduxanus nemarorudeckux paOOTHUKOB JOJKHA OTBEYATh KBaTU(UKALMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBATM()UKAIIMOHHBIX CIIPABOYHUKAX.

TpeboBanus K KBaJTM(DUKAIIMH MeAaroru4eckux pabOTHUKOB. Bricmiee
npodeccuoHaIbHOe O00pa3oBaHWE WM cpenHee mnpodeccrHoHaibHOEe 00pa3oBaHUE TIO
HaAIpaBlIeHUIO MOAroToBKH "OOpazoBaHue W TeAaroruka’ wid B 00JIaCTH, COOTBETCTBYIOIEH
MIPENoIaBaeMOMYy MIPEAMETY, 03 MPEeAbsIBICHUS TPEOOBAHMIM K CTaXy PabOTHI.

[legarornyeckue paOOTHHMKHM, TpPUBJICKAaEMble K peanu3alud  o0pa3oBaTeIbHOU
OpOTPaMMBbl, JOJDKHBI IOJy4YaTh JOIMOJHUTEIbHOE TpodeccHoHanbHOe 00pa3oBaHUE TI0
porpaMMam MOBBIIICHUS  KBaJIM(UKAINK, B TOM YKclie B (popme cTaKupoBKH, HE pexe 1 pasza
B 3 TO/1a C Y4ETOM pacUuIMpeHus CIIeKTpa IpOoPecCHOHATBHBIX KOMITETECHITHA.
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