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MACIIOPT PABOYEM IMPOT'PAMMBI YUEBHOI'O ITIPEJMETA

1.1. O0siacTh NPpUMEHEHUsI NPOTrPAMMbI

[Iporpamma yuyednoro npeamera COO.01.03 «MaTtemaTuka» (yriyOJeHHbIN
YPOBEHb) 00111€00pa30BaTEIBHOIO UK MpeIHa3HAuYCHA VIS peau3aiuu Tpedo-
BaHuii denepaibHOrO rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEAHETO
o011ero 00pa3oBaHUs U SIBISIETCS YaCThI0 00pa30BaTEIbHON MPOTPAMMBI CPETHErO
po(hecCHOHANBFHOTO 00pPa30BaHUS TEXHOJOTUYECKOTO MPOQHIIA - MPOTrpamMMbl
MOJATOTOBKHU CHELHAIMCTOB CPETHErO 3BEHA, peain3yeMoi Ha 0a3e OCHOBHOIO 00-
1iero 00pa3oBaHus, C MOJYYEHUEM CPETHETO O0IIEero 0Opa3oBaHusl.

PaGouast mporpamma yue6HOro mpenmera COO0O.01.03 «Maremarukay (yriryo-
JIEHHBI YPOBEHb) COCTaBJIEHA B COOTBETCTBUHU: C MIPUKA30M MMUHHUCTEPCTBA MPO-
ceemienss PO or 28 asrycra 2020 r. Ne 441 "O BHeceHMM U3MEHEHMM B TOPSAOK
OpraHM3alMd U OCYILECTBICHHUs] 00pa30BaTEIbHON JEATEIbHOCTU MO 00pa3oBa-
TEJbHBIM MPOrpaMMaM CPEAHET0 NPOPECCHOHATBLHOIO 00pa30BaHUsA, YTBEPKICH-
HBIM npukazoM MuHuctepcTBa oOpazoBanusi U Hayku P® ot 14 urons 2013 r.Ne
464" ¢ mnpukazoMm Munobpuayku Poccum ot 17.05.2012 1. N0 413
«O06 yTBepxkieHnH (heaepasbHOro Tocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHap-
Ta cpeaHero obmero oOpa3oBaHus» (3apeructpupoBaH B MuHiocte Poccun
07.06.2012 r. Ne 24480); Cc METOOUYECKUMH PEKOMEHAALMIMH M0 pealn3aluu
cpeaHero oOiero oOpa3oBaHMsI B TpejeiaX OCBOEHHS 00pa30BaTEIbHOW MPO-
rpaMMbl CpeAHEro NMpodeCcCUOHATBLHOr0 00pa3oBaHus Ha 0a3€¢ OCHOBHOI'O OOIIEro
oOpa3oBanus, onyOnukoBaHHble Munnpocsemenuss Poccun 14 ampens 2021
(https://docs.edu.gov.ru/document/e2f7e224620a8aec7814ff53e623379b/).

Pabouas mporpamma ydeOHoro npeamera «MareMaTukay sBIsSETCS 4a-
CTBIO MIPUMEPHON OCHOBHOM MpodeccruoHaIbHON 00pa30oBaTeIbHON MPOrPaMMbl B
cootBeTcTBHM ¢ PI'OC 1o crienmansHOCTH 02.08.01 — CTpouTeIbCTBO 31aHUI U
COOPYKEHU .

1.2. Mectro Yy4eOHOro mpeaMera B CTPYKType OCHOBHOIl
npo¢eccuoHaAIbHOI 00pa30BaTeIbHOM POTPAMMBI:

VYuebnsiii npenMer «MaremaTukay SBISETCS Y4€OHBIM MPEIMETOM 00s-
3aTenpHON TpeaMeTHon obmactu «Maremaruka»y @I'OC cpeanero obiero odpa-
30BaHMS.

1.3. lesan u 3agaum y4eOHOr0 npeaMeTa - Tpe00BaHNUs K pe3yJibTaTam
O0CBOCHMS Y4eOHOI0 mpeaMeTa:

VYyeOnslii npeaMer «MaremaTuka» B paMKax BOCIUTATENbHON padOTHhI
HarpasJjeH Ha (OPMUPOBAHUE CIECIYIONINX JUYHOCTHBIX Pe3yJIbTATOB:

JI1. chopMUpOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM NMPAKTUKU, OCHOBAHHOI'O Ha JUAJIO-
re KyJbTyp, a TAaKXKe pa3Iu4HbIX (POpM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBO-
€ro MecTa B IOJIUKYJbTYPHOM MUPE;

JI2. chopMupOBaHHOCTH OCHOB CAMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOT-
BETCTBUU C 00II€YEIOBEUECKMMH LIEHHOCTSIMH U HeallaMu TPaklaHCKOTo o011ie-
CTBa; TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENIbHOM, TBOPYECKON U OTBETCTBEH-
HOU JIeSITEILHOCTH,



JI3. HpaBCTBEHHOE CO3HAHUE U MOBEJIEHWE HA OCHOBE YCBOECHMS OO0IIeUeno-
BEUYECKHUX [IEHHOCTEH;

JI4. TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOO0Opa3o-
BaHUIO, HA MPOTSHKEHUH BCEW JKU3HU; CO3HATEIIBHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHUIO KAaK YCIOBUIO YCHEIIHON MPOodhecCHOHANBHONU 1 OOIIECTBEHHOM Jes-
TEJIbHOCTH;

JI5. oco3naHHBIM BEIOOP Oyayie mpoecCuu U BOZMOKHOCTEH pean3aium
COOCTBEHHBIX >KM3HEHHBIX TUIAHOB; OTHOLIEHUE K MPO(PECCHOHATBHON eATeIbHO-
CTU KaK BO3MOXXHOCTHM y4YacTHsi B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, rOCyaap-
CTBEHHBIX, OOIIIEHAI[MOHATIBHBIX MTPOOJIEM;

MeTanpeaMeTHBIX pe3yJbTATOB:

MI1. yMeHue caMOCTOATEIBHO ONPEAEIATH LETU AECATEIBHOCTH U COCTABIISITh
IUIaHbl JIEATEIbHOCTH; CAMOCTOSITEIBHO OCYIECTBIISATh, KOHTPOJIUPOBATh U KOP-
PEKTUPOBATh NIESITEIBHOCTD; MUCIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JJISI JOCTHU-
JKEHUsI TOCTaBJICHHBIX II€JIE M pead3allii IJIaHOB JESTEIbHOCTH; BBHIOMPATH
YCIELIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUsX;

M?2. yMeHue MPOAYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B IpOIlECCE
COBMECTHOM JI€SITENBHOCTH, YUYUTHIBATh MO3ULINH JIPYTHX YYACTHUKOB JEATEIbHO-
CTH, 9P PeKTUBHO pa3peniaTh KOHPIUKTHI;

M3. BnaseHHe HaBbIKAMHU IO3HABATENIbHOM, y4E€OHO-HCCIIEOBATENbCKON U
IIPOEKTHOM AESATENbHOCTH, HABBIKAMHU pa3pelIeHus Ipo0sieM; CIoCOOHOCTh U To-
TOBHOCTh K CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHMS MPAKTUYECKHX 3aiad,
MPUMEHEHUIO Pa3JIMUYHBIX METOJO0B MO3HAHMUS;

M4. TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHONW WH(POPMAIIMOHHO-
MO3HABATEJIbHON JI€ATEIbHOCTH, BIAJCHUE HaBbIKAMHU IOIYYEHHUS HEOOXOIMMOMN
nH(pOpMaIKU U3 CIOBapeil pa3HbIX TUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3TMUHBIX
MCTOYHHUKAX WH(GOPMAINK, KPUTHUECKH OIIEHUBATh U MHTEPIPETHPOBATH UHPOP-
MallrIo, TOJIy4aeMyl0 U3 Pa3IMuHbIX UCTOUYHUKOB;(B pen. [Ipukaza MunobpHayku
Poccum ot 29.12.2014 N 1645)

MS5. BiajieHre HaBbIKaMH TIO3HABATEIBLHOM pedieKCHH Kak 0CO3HAHUS CO-
BEpIIAEMbIX JEHCTBUI U MBICIUTEIIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBA-
HUI, TPAaHUIl CBOETO 3HAHMS U HE3HAHUS, HOBBIX MIO3HABATEIbHBIX 3a7a4 U CPEJICTB
WX JTOCTHXKCHUS.

IIpeaMeTHBIX pe3y/ibTATOB:

[11. chopmMupoBaHHOCTh MPENICTABICHUNA O MaTEMaTUKE KaK 4acTH MUPOBOMU
KyJbTYPBl 1 O MECTE€ MaTEMAaTUKH B COBPEMEHHOM LUBHIIM3AIMH, O CIIOCO0axX OIu-
CaHUsl HA MaTEMATUYECKOM SI3bIKE SBJICHUM peaIbHOTO MUPA;

I12. chopmMupOBaHHOCTH MPEACTABICHUN O MaTEMAaTUYECKUX MOHATHUAX KakK O
BOKHEHIIMX MaTEeMaTUUYECKUX MOJIEIISIX, IMO3BOJIAIONIMX OINKHCHhIBAaTh W HU3Yy4yaTb
pa3HbI€ MPOLIECCHI U SIBJICHUS; TIOHUMAaHUE BO3MOMXHOCTU aKCHOMATHYECKOTO TO-
CTPOCHHSI MATEMATUYECKUX TEOPHIl;

[13. BnageHne MeToaMu 10Ka3aTEIbCTB M aJITOPUTMOB PEIICHUS; YMEHHUE UX
MPUMEHSITh, IPOBOJIUTH J1I0KA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a/aY;

[14. Bnafenyrie cTaHIapTHBIMU MPUEMaMHU PELICHUS PAllMOHAIIBHBIX U Uppaliu-
OHAJIbHBIX, MTOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U He-
PABEHCTB, UX CHUCTEM; UCIOJIb30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM
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YUCIJIE IS MTOMCKA IyTH PELICHUS W WIUIFOCTPALMM PELICHUs YPaBHEHHMU W Hepa-
BEHCTB;

I15. chopmMupoBaHHOCTH NpEACTAaBICHUI 00 OCHOBHBIX IMOHSTHAX, UICSIX U
METO/aX MaTeMaTUYECKOIO aHaJIN3a;

I16. BnaneHrne OCHOBHBIMU MOHATUSMH O INIOCKUX M MPOCTPAHCTBEHHBIX I'€0-
METPUYECKUX (UTYpax, UX OCHOBHBIX CBOWCTBAX; C(HOPMHUPOBAHHOCTb YMEHUS
pacro3HaBaTh Ha 4epTekax, MOJICNSAX U B PEalbHOM MUpPE TeoMeTpudeckue pury-
pBI; IPUMEHEHUE U3yYEHHBIX CBOWCTB TreoMeTpuyeckux uryp u dopmyn mis pe-
LIEHUS T€OMETPUYECKUX 3a7a4 U 3a71a4 C IPAKTHYECKUM COAEPKAHUEM;

[17. copmMupoBaHHOCTH MPEACTABICHUI O MPOLIECCaX U SIBICHUSAX, HMEIOIINUX
BEPOSTHOCTHBIN XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MH-
pe, 00 OCHOBHBIX MOHATHAX AJIEMEHTAPHON TEOPUU BEPOSITHOCTEW; YMEHUN HaAXO-
JUTh U OLICHUBATh BEPOATHOCTH HACTYIUIEHUS! COOBITUI B MPOCTEHIINX MpaKTHYE-
CKMX CUTyallMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEIUYMH;

I18. BnageHne HaBbIKaMU UCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM
IIPU PEILIECHUH 3a/1a4Y;

I19. chopMHUpOBaHHOCTH MPEACTABIECHUH O HEOOXOAMMOCTH JI0KA3aTEIbCTB
npu 00OCHOBAHUU MATEMAaTUYECKUX YTBEPKACHUN U POJIM aKCUOMATHKHU B IIPOBE-
JICHUH IEIYKTUBHBIX PACCYKICHUN;

I110. copmupoBaHHOCTH MOHATUHHOTO ammapara MO OCHOBHBIM pasjeiam
Kypca MaT€MaTHKH; 3HAaHUI OCHOBHBIX T€OPEM, (GOPMYJI U YMEHHUS UX TPUMEHSTH;
YMEHUS J0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHU 3a-
nad;

[111. chopMHUPOBAaHHOCTH YMEHUN MOEIUPOBATH pEaIbHbIE CUTYyallUH, HC-
CJIEI0BATh MOCTPOECHHBIE MOJIENIN, MHTEPIIPETUPOBATD IMOJTYyUYECHHBIN PE3yJIbTAT;

[112. cpopmMupoBaHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHSTHSX MaTema-
TAYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XAPAKTEPU30BaTh IOBE-
neHue (QyHKIUH, UCIOIb30BaHUE MOJIyYEHHBIX 3HAHUM JJI ONMUCAaHUS W aHajau3a
pEaJIbHBIX 3aBUCUMOCTEN;

I113. BnageHUe yMEHUAMH COCTABJIEHUS BEPOATHOCTHBIX MOJEIEH IO yCIIO-
BUIO 33714l U BBIYHMCIIEHUS BEPOSITHOCTH HACTYIUICHHUS COOBITUH, B TOM YHCIE C
npUMeHeHneM (opMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHO-
CTEW; UCCIIEIOBAHUSA CIIyYalHBIX BEJIUYHMH 110 UX PACTIPEACIECHUIO.

1.4 B npenogaBanuu yueOHoro npeamMera «Matematuka» 29 yacoB peaiu-
3yeTcsi B (hopMe MPAKTU4YECKON MOATOTOBKHM, HAIIPABJIECHHBIX HA pEIICHUE NpH-
KJIQJIHBIX 33]1a4 C MPOU3BOJICTBEHHBIM COJICPKAHUEM.

1.5.PexomenyeMoe KOJMYECTBO YaCOB HA OCBOEHHME NPOrpaMMbl
npeaMera:

- MaKCUMaJIbHOM yueOHOM Harpy3ku oOydaromerocs - 234 4acoB, B TOM
qHCIIe:

- 00s13aTeNFHOM ayTUTOPHON yueOHOM Harpy3ku obydaromerocs - 220 ga-
COB;

- CaMOCTOSITEIBbHOU PabOTHI O0yUaromerocss -6 4acos;

- KOHCYJIbTalui -44acoB.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHUTIJITAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Bup yueOHo# paboThI O0BeM yacoB

MaxkcumanbHas yueOHasi Harpyska (BCero) 270
OO0s3atenpHas ayIUTOpHAs yueOHast Harpy3Ka (BCETo) 238

B TOM YHCIIE:

Jlexuu, ypoku 234
13 Hux B popme nmpakTUIeCcKoi MOATOTOBKU 29
CamocrosTenpHas paboTa 00ydaromerocs (BCero) 24
B TOM YHCJIE:
MOATOTOBKA K dK3aMEeHaM 12
KoncynbTammm, u3 HIX 4
B [IEPBOM CEMECTPE, 2
BO BTOPOM CEMECTpE 2

[IpomexyTouHas arTecTaluus B IEPBOM U BTOpOM ceMecTpax B popme DK3A-

MEH




2.2 TemaTtuyeckuil miaH U coAepxKaHue yaeOHOM TUCIUIUTMHBI «MatemaTtrukay(yriryOJIeHHbIH YPOBEHB)

OOneMm, akan. | Kogpl koM-
HaumenoBanue pa3- | CouepkaHue y4eOHOro Matepuaa, 1adopaTopHbie pabOThl U MTPAKTUYECKUE a/BTOM | meremmumii
JIEJIOB U TEM 3aHSTHS, CAMOCTOSITENbHAs paboTa 00ydaroImxcs - .
¢dopme mpak- | BaHMIO KO-
TUYECKOU TOPBIX CIIO-
MOJATOTOBKH, | COOCTBYET
aKkaa 4 JJICEMCHT
IIPOrpamMMBl
Pa3znen 1 BBenenne 2
BBenenne MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, MHPOPMAIIUOHHBIX TEXHOJIOTH- 2 JILJ12,J17,
X M MPaKTHUYECKOU nesTeabHoCcTH. Llenn u 3amaun u3ydeHus: MaTeMaTHKA 111,112
npu ocBoeHuu crenuanbHocTei CI10
Pasznea 2 Pa3Butne noHsiTus 0 4nucae 10
Tema 2.1 Cooepoicanue yuebHo20 mamepuaia 4 J13,J14,J16M
JlelicTBUTEIBHBIE MHOXeCTBa YKCENT: HATYPAIbHBIX, LIENbIX, PALMOHATBHEIX, HPPALHOHATb- 1,M2,I1,IT
2,IT110

yucjaa. OCHOBHBIE
3aKOHBI JefCTBUM

HBIX, IEUCTBUTENbHBIX. ApuMeTruecKue AeUCcTBUS Hajl palliOHAIbHBIMU
YHCJIaMH, 3aKOHBI apudmMeTnueckux aeictBuid. [Ipouentsl. [lepemennsie u
NOCTOSTHHBIE BEJIMUMHBL. YNCIOBBIE BBIPAXKEHUS C IEPEMEHHOM (1enble U
NpoOHbIe). YpaBHEHMsI, KOPHU ypaBHEHUs. MHOTOUJIEH; CII0’KEHUE, BBIYUTA-
HUE, YMHOKEHUE MHOTOWICHOB; CIIOCOOBI pa3iio’KEHUsI MHOTOUJICHOB Ha
MHOHTEINHU, (POPMYJIIbl COKpALIEHHOTO YMHOXeHUs. KBapaTHbie ypaBHe-
HUS, UX BUIbI, GOPMYJIbl JUCKPUMUHAHTA U KOPHEH KBaJpaTHOrO ypaBHeE-
Hus. KBagpatHele HepaBeHCTBa. OnpeieIeHne 1 CBOWCTBA JUHEWHOW U
KBaJIpaTUYHOU QPYHKIUH.




[TpumeHeHne 3aKOHOB apu(PMETUUECKUX AEHCTBUI K YIPOILIEHHUIO BHIYHUCIIE-
Huil. BelunciieHne nporeHToB. YIpoIeHNE YUCIOBBIX BBIPAKEHUH C repe-
MEHHOM (1IeJIbIX U APOOHBIX) B X0J1€ TOKAECTBEHHBIX MTpeoOpa3oBanuii. Pe-
IIEHHE JIUHEWHBIX YPAaBHEHUH, CHCTEM ypaBHEHUH U HepaBeHCTB. [Ipumene-
HUE GOpMyYJI COKPAILIECHHOT'O YMHOEHHUS K pa3I0KEHUI0 MHOTOUJIEHOB Ha
MHOKUTENU. Penenre kBapaTHbIX ypaBHEHUM. PelieHrie kBaapaTHbIX He-
paBeHcTB. [locTpoeHue rpaguKoB TUHEHHON U KBaAPATUYHON (HYHKITUH.
[IpeoOpa3zoBanue anreOpanvyeckux BeIpaK€HUN. PereHune npukiiaHbIX 3a-
J1a4 C MPOU3BOACTBEHHBIM COJEPKAHUEM.

Tema 2.2 Kom- Cooeporcanue yuebno2o mamepuana 3 JI3,J14,J16M
IUIEKCHbIE YU CJIA [ToHsiITHE O MHUMBIX M KOMIUIEKCHBIX YHCIIax. ['eomeTpuueckas HHTepIpeTa- 1,M2, 111
11s1 KOMIUIEKCHBIX 4ncesl. Moysib KOMIUIEKCHOTO yncia. CloeHue, BbIUM- 21110
TaHUE, YMHOKEHUE U JIEJICHHE KOMIUIEKCHBIX YHCEll, 3aJJaHHbIX B ajareopau-
yeckou popme.
Tema 2.3 Cooeporcanue yuebno2co mamepuand 4 JI3,J14,JI6M
IpudauxeHHbIe [ToHsiTHE aOCOMOTHON M OTHOCUTENBHOU MOTPEIIHOCTH. AOCOIIOTHAS TIO- 1,M2,IT1,11
Bbluncenus. Io- IPELIHOCTh U IpaHula aDCOTOTHOM MOTrPEIIHOCTH NPUOIMKEHHBIX 3HAYEHU N 2,110
rPelIHOCTH NPH- yucen. BepHble u 3Hayamnye nuudpsl yrcia. OTHOCUTENIbHAS OTPEIIHOCTh
OJIMSKEeHHBIX 3HaYe- | MPUOIMXKEHHOTro 3HaueHUs yncia. OKpYyTrieHue U MOrPeIHOCTh OKPYTJICHUS.
HMI Ynces JleiicTBus HaJ NpUOIMKEHHBIMHU 3HAYEHUSMU YHCEIl C yYE€TOM TPaHull MO-
rpemHocTeil. Berunciaenus ¢ Hanepen 3alaHHON TOYHOCThIO. [TpubnnxeH-
HbI€ BBIYMCIICHUS U PELICHUs NPUKIAIHBIX 3a1a4. KonTponbsHas padota Nel
Pasien 3 KopHuu, crenenu u jorapumbl 23




Cooeporcarnue yueonoco mamepuana

Tema 3.1 JI13,J]14,J16M
KopHu HaTypalibHOM CTEMEHH U3 YKCcia U UX cBoicTBa. OnpeeneHue KoOpHs 1. M2.I01.10
Kopenn n-oi crene- | n-oii crenenu. OCHOBHBIE CBONCTBA kopHeil. [lonsTie 00 uppaloHaTbHOM 2:111(’) ’
HHU U €ro CBOICTBA. | ypaBHCHHH.
Hppannonanbubie | BerunciieHne U cpaBHEHUE KOpHEH. BhInoHeHne pacueToB ¢ paluKalaMH.
YPaBHeHUs [IpeoOpa3zoBaHue palmOHAIBHBIX U UPPAIIMOHANIBHBIX BhIpaxeHUi. Pemienue
VppalMOHAIbHBIX YPaBHEHUH. PelieHne NpuKiaaHbIX 3a/1a4.
Tema 3.2 Cooepoicanue yqe@itoeo mamepuana } T3 J14,J16M
BBeneHue creneHel ¢ pamoHaIbHBIMU MTOKA3aTeNsIMU U UX CBOMCTB. CTe- 1,M2.1T1,I1
CreneHn ¢ pamMo- | pepy ¢ nelicTBUTENLHBIMHE MOKa3aTensMu. CBOMCTBA CTENEHH C AEiCTBY- 2,I110
HAJBHBIMH IIOKA3a- | tenpHBIM NTOKa3aTeneM. [IpeoOpazoBaHue parmoHaIbHbBIX, CTETIEHHBIX, TOKa-
TeJISIMH M MX CBOH- | 3a1empHbIX BbIpakeHHnU. [IoHATHE O NTOKA3aTEILHOM YPaBHECHUH.
CcTBa HaxoxaeHue 3HaueHui CTENEeHEeN ¢ pallMOHAIbHBIMY Moka3zaTensimMu. Cpas-
HeHue creneHei. [IpeoOpazoBanust BEIpAKEHUM, COIEPKAIIMX CTENeHu. Pe-
HICHHWE TTOKA3aTeNbHBIX YpaBHEHUN. Penienne npukiaaubix 3agad. [Ipume-
HEHHE KOPHEH U CTENEHEeH NMpU BRIYUCICHUH CPEIHUX, JEJICHUN OTpe3Ka B
«30JIOTOM CEUYCHUM.
Tema 3.3 Cooeporcanue yuebnoco mamepuana 1
Jlorapudmel. Jlora- | Jlorapudm. Jlorapudm ynciaa. OcHOBHOE JIorapupMUIECKOE TOKIECTBO. Jle-
pupMHuUecKue CATUYHBIC U HaTypaibHbIe orapudmel. [IpaBuna neiictBuii ¢ orapudmamu.
ypaBHeHHsI [lepexon k HOBoMy ocHOBaHuio. [IpeobpazoBanue morapupMuuecKux BbIpa-
xenuil. [Torstue o sorapudMuyeckoM ypaBHEHUH.
Ipaxmuueckas paboma 716,717

Haxoxaenue 3HaueHut jorapudma mo nporusBoILHOMY OCHOBaHU1O. [lepe-
XO0Jl OT OJJHOTO OCHOBaHMUSI K ApyroMy. Beiuncnenue u cpaBHeHUE Jiorapud-
MOB. JlorapudmupoBanue U MOTEHIMPOBAHUE BbIPAKEHUM.
[TpubnukeHHbIE BRIUMCICHUS U PEIICHUS MPUKIIAIHBIX 3a1a4. Penenwne mo-
rapupMUYECKUX ypaBHeHH. Pemenre nmpukinaaHsix 3a1ad. KoaTponbpHas
pabota Ne2 1o teme «KopHu, crenenn u sorapudMbi»
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Pa3znen 4

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

27
Tema 4.1 Cooeporcanue yuebno2co mamepuand 9 JI3,714, 16,
IToBTOpeHUEe 0CHOB- | TPEYroJIbHUK, €r0 AIEMEHTBI; BUJIbI TPEYTOJIbHUKOB, PABEHCTBO TPEYTOJIb- M1,M2,I11
HOI'0 ILIAHHUMETPH- | HUKOB, Teopema [Tudaropa, perieHne npsmMoyroyibHbIX TPEYTOJIbHUKOB, T€O- ’OH2 116,111
YeCcKOro MaTepHajia | peMbl KOCUHYCOB M CHHYCOB. [lapamienorpamm, npsMOyTroJbHHUK, POMO,
KBajpart, Tpanenus. OKPYKHOCTh, JJIMHA OKPYKHOCTH, KPYT, IUIOIIAb KPY-
ra. Pemenue 3amau mo temam «TpeyroiabHUKI», «HeThIPEXYTOIBHUKI,
«OKpYKHOCTb U KPYI».
Tema 4.2 Cooeporcanue yuebno2o mamepuand 3 JI3,J14,]16,
Omnpenenenre CTepeOMETPUH, OCHOBHBIE TIOHATHs. CIIeICTBUS aKCHOM CTe- MI1,M2,I11
IIpsiMble U II0CKO- peoMetpun. OnpeeneHne MapaieabHbIX, IEPECEKAIOIINXCS, CKPEITUBAIO- ggg‘;’(}m
CTH B POCTPaH- IIUXCS IPSIMBIX B IPOCTPAaHCTBE. Teopema O CyIEeCTBOBAHUH M €INHCTBEH- T
CTBE. HOCTH NPSIMOM, MapauIebHoi qanHoi. TeopeMa o MpH3HaKe napamielbHo-
[apanneannocts CTH JBYX NpAMBIX. ONpeieeHne napauieabHOCTH IPSIMOM U IIOCKOCTH.
MPAMBIX H IIOCKO- | Teopema 0 mpu3HaKe MapaIebHOCTH NPSIMOM U II0cKkocTH. OmpeeneHue
¢Ten B NpocTpaH- HapaienbHbIX m10ckocTeil. TeopeMa o mpu3HaKe napaielbHOCTH IBYX
CTBE IJIOCKOCTEN. Teopema O CyIeCTBOBAaHUH €IMHCTBEHHOM IJIOCKOCTH, Mapall-
nenpbHOM naHHoM. CBOMCTBA MapasuIeNIbHBIX IIIOCKOCTEN. B3anmHoe pacmo-
JIOYKEHUE MPSMBIX M TIOCKOCTEH.
[Ipu3Haku B3aMMHOTO PACIHOJIOKEHHS MPAMBIX. YTOJI MEXKIYy MPSIMBIMH. JI3,714,J16,
TeopeMbl 0 B3aMMHOM PAacCIOJIOKEHUHU HPSMOUW M IUIOCKOCTH. Ilpu3Haku u M1 M2,I11
CBOMCTBA MapajuIeNIbHBIX IJIOCKOCTEN. PaccTossHME OT TOYKHM A0 MIIOCKOCTH, ggg?orm

OT MPSIMOM A0 IUIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSIMHU, MEXKIY CKpe-
MIUBAIOIIUMHUCS TPSIMBIMUA, MEXKY MPOU3BOJILHBIMHU (PUTYpaMU B MPOCTPAH-
cTBe. PelnreHue BBIYMCIMTENBHBIX 3a7a4 U 3aJa4 Ha JI0KA3aTelIbCTBO C HC-
MOJIb30BAHUEM AKCHUOM CTEPEOMETPUM U UX CIIEACTBUW, ONPEACICHUN M
TeopeM u3 naparpada «llapamieabHOCTh NPSAMBIX U IJIOCKOCTEN B MPOCTPaH-
CTBEM.
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Cooeporcanue yuebno2co mamepuand

JI3,J14,]16,

Tema 4.3 10

Onpenenenue NepreHINKyISIpHBIX MPsAMBIX. Teopema 0 MpU3HAKe MEPIICH- M1 M2,I11
IlepnienauKyisp- JTUKYJISPHOCTU ABYX MPSAMBIX (2 CiIydasi — Ha TJIOCKOCTH U B MPOCTPAHCTBE). gggi}w
HOCTDb NPSAMBIX H Omnpenenenre IpsSMOH, MEPIEHANKYISIPHON TIIOCKOCTH. Teopema o mpu3Ha- T
IJIOCKOCTeH B MPO- | e NEePIECHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTU. Teopema o nmeprneHaAuKyIsap-
CTpPaHcTBe HOCTH OJJHOM M3 JIBYX MapalIeIbHbIX NMPsIMbIX. Teopema 0 2-X NpsIMbIX, Mep-

MEHIUKYJISPHBIX MIOCKOCTH. OmpeneneHue NMEeprneHUKyapa U3 TOYKUA Ha

IJI0OCKOCTh, OCHOBAaHUE MEPNEHANKYISIPA, PACCTOSSHUE OT TOYKH JI0 IJIOCKO-

CTH, HAKJIOHHON OT TOYKHU JO IJIOCKOCTH, OCHOBAHUE HAKJIOHHOW, MIPOCKIIUU

HakJIoOHHOU. Teopema o 3-x mepneHauKyjspax. ['eomerpuueckue mpeobpa-

30BaHMSI MPOCTPAHCTBA: MAPAJUICIbHBINA NEPEHOC, CAMMETPHSI OTHOCUTEIBHO

mrockoctu. [lapamnenbHoe mnpoekTtupoBanue. Ilnomans oOpTOrOHANBHOU

npoekiuu. M300pakeHre mpocTpaHCTBEHHBIX PUTYD.

PelieHrie BBIYMCIUTENBHBIX 33/1a4 M 33/1a4 HA JOKAa3aTEIbCTBO C MCIIOIb30-

BAHMEM aKCHOM CTEPEOMETPUHU U UX CIEIACTBHI, OMNPENEICHUN U TEOPEM M3

TeMmbl «llepneHANKYISIPHOCTh MPSMBIX M IJIOCKOCTEA B IMPOCTPAHCTBEM.

KoHnTtposbHasg padora Ne3 1o teme «IIpsiMble U IIIOCKOCTH B TPOCTPAHCTBEY.

Pazgen 5 KomOunaropuka 15

Tema 5.1 Cooeporcarue yuebnoco mamepuana 4 JI3,J14,]16,

[TonsiTue MHOXXECTBa, AJIEMEHT MHOXKECTBA, CIOCOOBI 3aJaHHsI MHOXKECTB, MI1,M2,IT1
OcHoBHbIE NOHATHS | KaccH(UKALMA MHOKECTB 10 KOJUYECTBY 2JIEMEHTOB, TTOJMHOMKECTBO, PaB- 12,1110
KOMOWHATOPUKH HbIC MHOX>KECTBA, OINEpallMy HaJl MHOXECTBaMH, IIpaBuUla CYMMbI, IIPaBUIIO

YMHOXKEHHUsI, n3o0pakeHne MHoxkecTB. [lonsaTue dakTopuana.
Hctopus pa3BuTHsS KOMOMHATOPUKH, €€ POJIb B PA3IUUYHBIX cepax delloBe-
YECKOM XKU3HEAEeATeNbHOCTH. [[puKitagHbie 3a1a4um.
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Cooeporcanue yuebno2co mamepuand

JI3,J14,]16,

Tema 5.2 11
Bunbl coenuHeHuii - coueTanus, pa3MeIleHUs, IEPECTAHOBKU, CBI3b MEXKIY M1, M2,I11
Bunbl coennnenni NpeICTaBICHHBIME BuAaMHu coequHennii. dopmyna OuHomMa HproTOHA. 12,1110
CpoiicTBa OMHOMUHAIBHBIX KOd(huimenToB. Tpeyronpauk [lackans.
[TpaBuna xkomOuHaTopuku. PemieHne KOMOMHATOPHBIX 3a4ay. 3adadd Ha
MOJICUET YMCiia pa3MENIeHH, TepecTaHOBOK, coueTanuil. Pemenue 3aqau Ha
nepebop BapuanToB. bunom Herorona u tpeyronpHuk I[lackans. Ilpukman-
Hble 3a71aun. KontponbHas padora Ne 4 o teme «KomOuHaTopuka.
Pa3znes 6 KoopauHaThl 1 BEKTOPBI 23
Tema 6.1 Cooeporcanue yuebno2co mamepuand 10 JI3,J14, 16,
[IpsMoyronbHas (IE€KapToBa) CHCTEMA KOOPAMHAT B IIPOCTpaHCcTBe. DopMy- MI1,M2,IT1
JlexapToBa CHCTEMA | 3 pacCTOSHMS MEKTYy JBYyMsS TOYKAMH. YPaBHEHHS c(epbl, MIOCKOCTH H gggi’(}m
KOOpPAHHAT B IIPO- HpHMOﬁ. T
CTPaHCTBE JlekapToBa cucTteMa KOOpAMHAT B mpocTpaHcTBe. COCTaBIICHHE YpaBHEHUU
OKPY>KHOCTH, Cephl, IIOCKOCTU. BhIUunCIIeHNE pacCTOSIHUS MEKTy TOUKAMU.
Tema 6.2 Cooepoicanue yuebHno2o mamepuana 13 JI3,J14,J16,
Bekropel. Monynb Bektopa. PaBeHCTBO BeKTOpOB. CIOKEHHE BEKTOPOB. M1 M2,I11
BexTopnl YMHOXCHHE BEKTOpa Ha 4MCiI0. Pas3iokeHue BeKTOpa MO HAmpaBICHUSIM. ggg?orm
Yron mexay nBymsa Bekropamu. IIpoeknus Bektopa Ha ocb. KoopauHatsl T
BekTopa. CkansipHOE MPOU3BEAEHUE BEKTOPOB. Vcnoib30BaHUE KOOPAUHAT U
BEKTOPOB MPU PEIICHUH MAaTEMATUUECKUX U MPUKIIAIHBIX 3a7a4.
Bekropsl. [leiicTBus ¢ BekTopaMu. J[eMCTBUS C BEKTOpaMHU, 3aIaHHBIMH KO-
opauHatamu. CKaJlsipHOE MPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE
npsimoit u Tiockoctu. Kortponbras padora Ne 5 mo teme «KoopauHats! u
BEKTOPBD.
JI5,M3,M4,
BreaynuTopHasi caMocCToOsITeNbHAS paboTa. MOATOTOBKA K 9K3aMEHY M5
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Paznen 7 OCHOBBI TPUTOHOMETPHUU 28

Tema 7.1 Cooeporcanue yuebno2co mamepuand 3 JI3,714,]16,
OcHoBHbIe onsTusi | Paquannas Mepa yria. Bpamarensnoe asmkenne. CHHYC, KOCHHYC, TAHI€HC MIM2,I11,

¥ KOTaHT'eHC 4uciia.PaguaHHbIii METO U3MEPEHUS YIJIOB BPAICHUS U CBA3b 1121110

C TPaJyCHON MEPOH.
Tema 7.2 Cooepoicanue yuebH020 mamepuana 4 JI3,J14,J16,
OcunoBHble Tpuro- | OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA BbINONIHEHNE ynpakHEHUH Ha 1;{’[211_1}’1120“1
HOMeTpHYeCKHe IPUMEHEHNE OCHOBHBIX TPUTOHOMETPUIECKHIX TOXKICCTB. ’
TOXKIECTBA
Tema 7.3 Cooeporcanue yuebnoco mamepuand 8 JI3,J14,J16,
IIpeoOpa3oBanus ®opmynsl npuseneHus. Gopmynsl crnoxenus. Popmyisl yaBoeHus Dopmy- MI,M2,1T1
npocTelmx TpH- JBI TOJIOBUHHOTO yriia. IIpeoOpa3oBaHHWe CyMMBI TPHUTOHOMETPHUCCKHX 12,1110
roHoMerpuyecknx | QYHKIM B IPOM3BENEHUE U TIPOM3BENECHUS B CyMMY. BhIpaxkenue Tpurono-
BBIpAKeHMii METPHYECKUX (PYHKIIMIA Yepe3 TAHTCHC IMOJIOBUHHOTO apryMEHTAa.

BhInosHeHHe yrpa)kHEHWH Ha MPUMEHEHHE Pa3IUYHBIX (POPMYJ TPHTOHO-

METPHH.
Tema 7.4 Cooepoicanue yuebHno2o mamepuana 13 JI3,J14,J16,
Tpuronomerpuue- | OGpaTHbIe TPUTOHOMETPUYECKKE (PYHKIMH: APKCUHYC, APKKOCHHYC, apKTaH- MI,M2,I11,
CKHe YPABHEHHS U reHc. [Ipocreiimue Tpuronomerpuueckue ypaBHenus. [Ipocreitmue Tpuro- 12,1110
HepaBeHCTBA HOMETPHYECKHE HepaBeHCTBA. BUIbI TPUTOHOMETPHUYECKHUX YPaBHECHUH.

Pemienne npocTedmmnx TPUTOHOMETPUUYECKUMX YpaBHEHWW. Pemienune mpo-

CTEHIINX TPUTOHOMETPUYCCKUX HEPABEHCTB. PellieHHMEe TpUTrOHOMETpHYE-

CKHX YPaBHCHHH, CBOASIINXCS K KBaJPaTHBIM, OJHOPOIHBIX U PEIIacMbIX C

MIOMOIIBIO PA3IMYHBIX (opMyIT TpuroHoMmeTpun. KorrponsHas padora Ne 6

110 TeMe «OCHOBBI TPUTOHOMETPHH.

Pasznes 8 DyHkuuu u rpapuku 19
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Tema 8.1 Cooeporcanue yuebno2co mamepuand JI3,J14,]16,
DyHKIHH OO6nacTh ompeaeNeHus U MHOXECTBO 3HAUCHUI; TpaduK QyHKIIMH, TOCTPOe- MI1,M2,I11
HUE TpapuKOB QYHKITHH, 3aIaHHBIX PAa3IMIYHBIMU CIIOCOOAMH. 12,118,111
[TpeoOpaszoBanus rpadukoB. lapamiensHblii IEPEHOC, CHUMMETPHS OTHOCH- 01112
TETBHO OCEH KOOpIMHAT M CUMMETPHUS OTHOCHUTEIHHO Hadaja KOOPIHMHAT,
CUMMETPHSI OTHOCUTENBHO MPSIMON Y = X, PacTsDKEHUE U CKATHE BAOJb OCEH
KOOpJMHAT.
[Tprmepsl 3aBHCUMOCTEH MEXIy MEPEeMEHHBIMHU B PEalbHBIX IMpoIleccax U3
CMEXHbIX quciumiiuH. Onpenenenue ¢pyHkuuil. [loctpoenue u uteHue rpa-
(bUKOB QPYHKITUH.
Tema 8.2 Cooeporcarnue yueono2o mamepuana JI3,J14,]16,
MOHOTOHHOCTh, YE€THOCTb, HEYETHOCTh, OTPAHHUYEHHOCTb, MEPUOTUTHOCTD. M1 M2,
CaolicTBa QpyHKIMH [IpomexxyTkn BO3pacTaHus M yObIBaHMs, HaWOOJbIIEE W HAUMEHbIIEE 1‘1{121,21'[8,H10
3HAa4YeHMs, TOYKU dKcTpemyma. ['paduueckas wunTeprperanus. [Ipumepsr ’
(YHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaTbHBIX MPOIECCaX U SBICHUSAX.
Apudmernueckue onepanuu  Haag  QyHkousMu.  CrnoxHas — QyHKUUA
(xommo3urus). [loHsiTre 0 HEMPEPHIBHOCTH (QYHKIIUU.
UccnenoBanne ¢ynkuuu. CBoWCTBa JHHEHHOW, KBaJpaTUYHOW, KYCOYHO-
JUHENHON U poOHOo-IuHeHoN (yHKimii. HenpeppiBHBIC U TIEpHOIUYECKUE
byHKINU.
Tema 8.3 Cooeporcarue yuebnoco mamepuana JI3,J14,]16,
OG6nacTh OnpeeNeHns 1 001acTh 3HAUeHH 06paTHOH GyHKIHN. I'paduk MI1,M2,H1
Obpatneie QpyHK- oOpatHoi pyHkimu. ObpatHble PyHKIMU U UX rpaduku. [IpeoOpazoBanus 6H1_21’1H28’H1
un rpaduka GyHKINN. ’
Tema 8.4 Copeprkanre yaeOHOTO MaTepHraia J13,J14,]16,
Omnpenenenus QyHKIMI, UX CBONCTBA U TpadUKH. M1,M2,111,
Crenennble, M0Ka- | 'Cpojicrpa u rpaduku  CTENEHHBIX, MOKA3aTENbHBIX, JOrapUpMHYECKUX E%EH&HIO,

3aTejibHbIE, JIOTA-
pudgmuuyeckue

¢bynkuumii. CBoiicTBa U rpaduKu CMHYCa, KOCUHYCa, TAHT€HCA U KOTAHTEHCA,
OoOpaTHBIX TPUTOHOMETpHUYECKUX (QYHKIMH. ['apMoHMYeckue KoJjebaHusl.
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U TPUTOHOMeTpHYe-
cKkue GyHKUuM.
OoparHble TpUro-

[Tpuknaansie 3agaun. IlokazarenbHble, JorapupmMuueckue, TPUTOHOMETPH-
YyecKkrue ypaBHeHUS U HepaBeHcTBa. KoHTposbHas paGota Ne 7 mo teme
«DyHKIUH U TpadUKI».

HOMeTpHUYEeCKHE
byHkunn
Pasnen 9 MHOrorpaHHMKH U KPYIJible TeJia 16

Tema 9.1 Copeprkanre yaeOHOTO MaTepHraia 4 JI3,J14,]16,
Bepuunsl, pedpa, rpanu MHOTOrpaHHuKa. Pa3BepTka. MHOTOrpaHHbIE YTJIBL. MI1,M2,H1

MHororpaHuuku Breinmykible MHOTOrpanHuKkd. Teopema Oitnepa. [Ipusma. [Ipsamas u HaKJIOH- gggi 6H6
Has npusMa. [IpaBunbnas npusma. [lapamnenenunen. Ky6. [Tupamuna. Ilpa- T
BUJIbHAA MHUpaMujia. Y ceueHHas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajienenunene, B npusme u nupamujae. CedeHus kyda, mpu3Mbl U MHUpa-
MUJIBL.
[IpencraBienne 0 MpaBWIbHBIX MHOTOTPAHHUKAX (TETpadape, Kyoe, OKTad -
pe, noackadpe u umkocadape). O6beM M ero m3MmepeHue. MHTerpanpHas
dbopmyrna odorema. Dopmyibl 00beMa KyOa, MPSIMOYTOJIBHOTO Mapasuieeny-
nejia, npu3Mbl, mupamMubl. [lonooue Ten. OTHOIIEHUS TUTOIIA/IeH TOBEPXHO-
CTel 1 00HEMOB MOJIOOHBIX TEJL.
Paznuunbie BuaBI MHOTOrpaHHUKOB. X n3o0paxenus. CeueHusi, pa3BepTKu JI3,714,J16,
MHOTOrpaHHuKOB. [1nomans moBepxHocTi. Buisl ciMMeTpHii B IIPOCTpaH- MI,M2,IT1
ctBe. CHMMETpHs MHOTOTPAaHHUKOB. BEI4rciieHne momasei 1 00beMOB. ggg?orm

Pemenune 3a1a4 Ha NOCTPOCHUE CEUEHU MHOTOTPAHHUKOB.

Pemenue 3a1a4 Ha BBIYMCIICHHUE TUIONIA/ICH TOBEPXHOCTH U 0OHEMOB MHOTO-
IrpaHHUKOB. VCronp30BaHME CBOMCTB MHOIOTPAHHUKOB MPU PEIICHUNA MaTe-
MATHYECKUX U MPUKJIAJHBIX 3a/1a4.

16




Cooeporcanue yuebno2co mamepuand

JI3,J14,]16,

Tema 9.2 Humieap u koHyc. YcedeHHbI koHyc. OCHOBaHME, BBICOTA, OOKOBas MO- 12 MI1,M2,IT1
Kpyribie Teiia BEPXHOCTb, OOpa3syroias, pa3BepTka. OcCeBble CEUCHUS U CEUYEHUs, mapaj- 12,113,116
nenpHBIe ocHOBaHUIO. [llap u cdepa, ux ceyenus. KacatenpHas I0CKOCTh K I,IT10
chepe. Dopmynsl 00beMa MUIWHIPA, KOHYCA, IMIapa.
®opmyIbl UIOHIAAM TOBEPXHOCTEH IIMIIMHAPA, KOHYCa, CPephbl.
Pazmuunbie Buabl Kpyribix Tell. Mx m3oOpaxkenus. CeueHus, pa3BEepTKU
KpyTaeixX Ted. CuMMeTpust KpyTabIX Tel. Berauciaenue miomanei u 00beMoB.
Hcnonb30BaHre CBOMCTB TE BpAIICHUS MPU PEIICHUH MATEeMaTUYECKUX U
npuKIaaHbIX 3a1a4d. KontpoasHas padora Ne 8 mo teme « MHOrOrpaHHUKHU U
KpYIJIbIE TEIay.
Pasnen 10 Hauajna MaTeMaTH4eCKOro aHajan3a 18
Tema 10.1 Cooeporcarnue yuebno2o mamepuana 6 JI3,J14,]16,
CriocoObl 3a1aHus U CBOMCTBA YMCIIOBBIX MocieaoBarenbHocTeit. [lonsitue o MIM2,I11,
ITocaienoBarenbHO- | npenene mocnemoBaTensHOCTH. CyIIECTBOBAHME TIIpenelia MOHOTOHHOM 112,113,115,
CcTH OTPAaHUYEHHOW MocaeAoBaTeabHOCTH. CyMMHpPOBAHUE MOCIEAOBATEIbHO- g?,ll‘D,HlO,
cteil. beckoneuHo yObIBaroIas reoMeTpruIecKasi Iporpeccus U ee Cymma.
YucnoBas mociaea0BaTeIbHOCTh, CIOCOOBI €€ 3aaHusl, BHIYUCIICHUS YJICHOB
nocieaoBaTenbHoCcTH. [Ipeaen nocnenoBarensHocTU. beckoHeuHo yObIBato-
1asi FeOMETPUYECKasi MPOrPECCUsl.
Tema 10.2 Cooeporcanue yuebno2o mamepuana 12 JI3,J14,]16,
IIpoussBoaHasn MLM2,H1
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[ToHsaTHE O MPOU3BOAHON (PYHKIIUM, €€ TeOMETPUUSCKUN U (HU3NISCKUI

J12,I13,115

CMBICJ. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [IlponszBoansie cym- 116,119,111
MBI, pa3HOCTH, IPOU3BEACHUS, YacTHBIE. [[pON3BOIHBIE OCHOBHBIX JJIEMEH- 01111
TapHbIX GyHKIMHN. [[ppMeHeHre nporu3BOAHON K UCCIICIOBAHUIO (PYHKITUM U
nocTpoeHuto rpaduxos. [Ipon3BoaHbie 00paTHON (HYHKIUU U KOMIIO3ULIUU
¢yskun. [IponsBoHas: MEXaHUYECKUN U T€OMETPUUECKHUI CMBICIT ITPOU3-
BOJIHOM.
VYpaBHeHue kacarenbHoi B o0meM Buje. [lpasuna u popmyinel nuddepen-
HMPOBaHMs, TAOIUIA IPOU3BOIHBIX dJIEMEHTapHbIX QyHKUMA. UccnenoBa-
HUe (YHKIHMH C TOMOILBIO Npou3BoiHON. Haxoxnenre HanOonbIero,
HAaMMEHBILIETO 3HAYEHHS M SKCTPEMAJIbHBIX 3HaUeHU QyHKIuU. KOHTpOIIb-
Has padora Ne 9 no teme «Hauana MaTeMaTnyeckoro aHaau3ay.
Pa3znen 11 HNHuTerpaJ u ero npumMeHeHune 17
Tema 11.1 Cooeporcarue yuebnoco mamepuand 6 JI3,J14,J16,
[ToHATHSA MEPBOOOPA3HOM, €€ OCHOBHOE CBOMCTBO ,IIPAaBHMJIA HAXOMKICHHUS MI1,M2,IT1
IlepBooGpa3nas nepBooOpazHoi. O3HaKOMJIEHHWE C T€OMETPUUYECKUM CMBICIIOM TEepBOOOpa3- TI2,113,I15
HOI1. BrinosHeHne yrmpaXHEHUI Ha HAXO0XKIEHUE NTEPBOOOPa3HBIX. 6H1_6I,1r1[9,1‘[1
Tema 11.2 Cooeporcarnue yuebno2o mamepuana 11 JI3,J14,]16,
[lonatue o006 omnpenenéHHoM wuHTterpaie. I[IpumeHeHue omnpeaeIeHHOTO MI1,M2,H1
Hurerpan MHTErpana Juisl HAX0XKJAEHU TUIOIAAN KpUBOJIMHEWHON Tpaneuun. @opmyna géggg?
Heiorona—Jleli6numa. Ilpumepsl mpuMeHeHUs WHTerpaia B (QU3UKE H z),H,II ’
reoMeTpuu.BeinoiHeHHe  yNpa)XXHEHUH Ha BBIYUCIICHHE ONpPEenesIEHHOTO
uHTerpana. [I[puMeHeHrne uHTErpana K BEIUMCICHUIO (DU3UUECKUX BEJIMUUH U
mwiomane. KontponbHas pabora Ne 10 mo teme «MHTerpan u ero JI5,M3,M4
IPUMEHEHUE. M5
Pa3znesn 12 JJIEeMEHTbI TEOPUM BEPOSITHOCTEH U MATEMATHYECKOM 15

CTAaTUCTUKH
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Cooeporcanue yuebno2co mamepuand

JI3,J14,]16,

Temal2.1 7

CoObITHE, BEpOSTHOCTh COOBITHS, CIOKEHHE M YMHO)XEHHE BEPOSITHOCTEH. MI1,M2.Il
JIeMEHTBI TCOPHH | [TonsTne 0 HE3aBUCUMOCTH COObITHIA. JlUCKpeTHAs clydaiinas BelIM4UHA, 3a- bnl_zl’lly’m
BEPOSITHOCTEN KOH ee pacrpeseiieHus. VIcTopust pa3BUTHS TECOPUU BEPOSTHOCTEH U €€ pPoJib ’

B pa3nuYHBIX cdepax uerIoBeUecKoil xusHedesTenbHocTH. Kiaccuueckoe

ONPENIEIICHNE BEPOATHOCTH, CBOMCTBA BEPOATHOCTEU, TEOpEMA O CyMME Be-

posiTHOCTEH. BpluncieHne BeposTHOCTEW. Pemenue npukinagHbex 3anad.

KoHcnektupoBanue 1o teme « CTaTUCTHYECKOE ONPEIECIICHHE BEPOSATHOCTHY .
Temal2.2 Cooeporcanue yuebnoco mamepuana 3 JI3,714,J16,

[IpencraBieHue NaHHBIX (TAaONUIBI, AMATPAMMBI, IpauKH), TeHepaabHas MI,M2,IT1
JJIeMEHTBI MAaTEMAa- | cOBOKYITHOCTb, BHIOOPKA, cpefHee apudMeTHdeckoe, MeauaHa. I1oHATHE O 12,117,111
THY€CKOH CTATH- 3a/layax MaTeMaTtuyeckor cratuctuku. KontposbHag padora Ne 11 mo teme 0.I113
CTUKH «JIEMEHTBI TEOPUHU BEPOSTHOCTEN U MATEMATUYECKOW CTATUCTUKUY.

Paznexn 13 YpaBHeHMs U HEPABEHCTBA 21
Temal3.1 Coodeporcanue yuebHo20 Mmamepuana 8 JI3,J14,J16,
) PanyoHanbHble, UPPAMOHAIBHBIE, MOKA3aTENbHBIE U TPHTOHOMETPUYECKHE MI1,M2,I11

YpaBHeHus u cu- YPaBHEHUS U CUCTEMBI. PABHOCHMIIBHOCTH ypaBHEHHMM, HEPABEHCTB, CUCTEM. 12,1110
CTEMbI OCHOBHBIE IPUEMBI UX PEIICHUS (Pa3IoKEeHUE HA MHOXKUTEIU, BBEIEHUE HO-
YPaBHEHHUH € ABYMSI | BBIX HEH3BECTHBIX, MOJCTaHOBKA, rpaduueckuii Meton). KopHu ypaBHEHHI.
nepeMeHHbIMHU PaBHOCHNbHOCTE ypaBHeHui. [IpeoOpa3zoBanue ypaBHeHHil. OCHOBHBIE MPH-

€Mbl pelIeHUs ypaBHeHuW. Pemenue cucrtem ypaBHeHuil. Mcnonbs3zoBanue

CBOMCTB U TpaUKOB QYHKIUMN JUIsl pEICHUS] YPABHEHUM.
Temal3.2 Coodepoicanue yuebH020 mamepuana 13 JI3,J14,J16,
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HepaBencrBa u cu-
CTeMbI HEPABEHCTB
¢ AByMH
nepeMeHHbIMH

PanunonanbHble, HppalroOHaIbHbIE, TOKA3aTEIbHBIE U TPUTOHOMETPH-

yeckue HepaBeHCTBAa. OCHOBHBIE MpUEMbl UX pemeHus. lcrnonb3oBaHue
CBOMCTB ¥ rpapuKkoB (HYyHKIUN IPHU PEIICHUH YPaBHEHHUI U HEpaBEeHCTB. Me-
TOJ HMHTEpBaiOB. M300pakeHne Ha KOOPAWHATHOW TMJIOCKOCTH MHOXECTBA
pelIeHN YPaBHEHUM M HEPABEHCTB C JBYMsI IIEPEMEHHBIMH U MX CUCTEM.
[Ipuknanssie 3anaun. [IpumeneHne MaTeMaTHYECKUX METOAOB ISl PEIICHUS
COJIEp>KaTENbHBIX 33/1a4 U3 PA3IUYHbIX 00JacTeil Hayku U mpakTuku. MHTep-
IIpeTanuns pe3yJibTara, y4eT PeaabHbIX OrPAHUYECHUN.

Pelienrie HEpaBEeHCTB ¢ OJTHOU IIEPEMEHHOMU. PellleHre HepaBeHCTB METOA0M
WHTEpPBAJIOB. PelleHne panuoHaIbHbIX, UPPALMOHAIBHBIX, IMOKA3aTEIIbHBIX,
jJorapu(pMUUECKUX U TPUTOHOMETPUYECKUX HepaBeHCTB KoOHTposibHas pa-
6ota Ne 12 mo Teme «YpaBHEHHUS U HEPABEHCTBAY. .

M1,M2,I11
JI12,IT10

BHeaynuropHas camocTosITeNnbHas padoTa. HOArOTOBKA K DK3aMEHY

JI5,M3,M4
M5

Koncynpranuu

Bcero: aynuropHoii 00s13aTeIbHOM HArpy3Ku
CamMocTosITeNnbHON paboThl CTYJEHTOB

234
12
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3. YCJI0OBUSA PEAJIMBALIUUA ITPOI'PAMMBI TIPE/IMETA

3.1. TpeOoBanusi K MHUHMMAJBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4eHn 10

O6opynoBanne yueOHOTO KaOUHETA:

- IOCAJI0YHBIC MECTA 110 KOJMYSCTBY 00YUarOIIUXCS;

- pabouee MeCTO MpPeroIaBaTelIs;

- KOMIUICKT Y4eOHO-HArJSIIHBIX IMOocoOuid B BHJe IiakaToB «IIpaBuia
nuddepenipoBanus», «Perienne ypaBHeHHID», «DOPMyNBI  COKpPAIICHHOTO
YMHOXKEHU, « TabiuIia TPUroHOMETPHUECKUX 3HAYCHHI,

- KOMILJICKT 3JICKTPOHHBIX BHIcoMaTepuasioB «KomOuHatopukay, « Teopus
BEPOSTHOCTHY;

- 3aJIaHUSA I KOHTPOJIBHBIX PadoT;

- Ipo(hecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

3.2. UndopMaunoHHoe od0ecneyeHne 00yueHust

OcHOBHbIE HCTOYHHKH AJIA CTYACHTOB

1. AmumoB IIILA. Anrebpa u Hauyana wmaTeMaTH4YecKOro aHaimza.l0-
1 1knacch1:0a30BbI# U yriyOneHHbIl ypoBHU: yueOHuk / [II.A. Anumos, FO.M. Ko-
nsruH, M.B. TkaueBa[ u np].-10-e uzn.,ctep-Mocksa: [IpocBemenue, 2022.-463c.

2.bammakoB,M.1. Martematuka. AnreOpa M Haudana aHanusa. ['eomerpusi:
yueb. mocobue s cped. npod. odpazosanust / M.M.baimmakoB — MockBa: u3za-
TeJTBCKUM MEHTP «Akagemus», 2019. — 96 c.

Humepnem - pecypcot:

1. Oo6pazoBatenbHas miaropma «tOpaitt»: caiit.-2021—
URL: https://urait.ru/ Pexxum noctyma: ajis 3aperiCTPUPOBAHHBIX MOJIb30BATENICH.

2. denepanbHbIA IEHTP HHHOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB:
caiit. — 2021. — URL: http://fcior.edu.ru

3. Enunas xomekius udpoBbsIX 00pa30BaTeIbHBIX PECYPCOB: CAUT. —
2021. — URL: http://school-collection.edu.ru

4, Poccuiickoe obpazoanue. denepanbHbiii moptai: cant. — 2021, —
URL.: http://www.edu.ru

5. N3natensckuii nom «IlepBoe ceHTsiOpsi»: caitt. — 2021, —
URL.: http://www.1september.ru

6. OTkpbIThIN KOJUTEK: MaTtemartuka: caidt. — 2021. —
URL.: http://www.mathematics.ru

7. KBaHT. ®U3UKO-MaTeMaTUYECKUN HAYYHO-TIONYJISIPHBIN JKypHAJ IS
IIKOJILHUKOB U CTyAeHTOB: caiiT. — 2021. — URL: http://www.kvant.info
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https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1653366731407136&usg=AOvVaw335Put-VttapTTqcZSSI3K
https://www.google.com/url?q=http://www.edu.ru&sa=D&source=editors&ust=1653366731407495&usg=AOvVaw12bBeqHNNzpWxQTFL3ClcE
https://www.google.com/url?q=http://www.1september.ru&sa=D&source=editors&ust=1653366731407953&usg=AOvVaw0wt96SS09mzgbPEMuYQuvN
https://www.google.com/url?q=http://www.mathematics.ru&sa=D&source=editors&ust=1653366731408440&usg=AOvVaw3FZnLca7t3o1Y_hB9o9Vfa
https://www.google.com/url?q=http://www.kvant.info/&sa=D&source=editors&ust=1653366731408860&usg=AOvVaw1ONJZ9QINjVs0xKqhBOf9p

4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS YYEBHOI'O
MNPEAMETA
KoHTpoab 1 oneHka pe3ybTaTOB OCBOCHUSI y4€OHOIO MpeMeTa OCyIIeCTB-
JISIeTCs MpernoiaBaTesieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHITHH, TECTH-
POBaHUs, @ TAKXKE BBIMOJHEHUS 00YYaIOIMMUCS UHIMBUIYATbHBIX 3aJJaHUH.

Pe3yabTaThbl 00yueHus MeTobl OLIEHKH

OK2,0K4,J11,J12,J713,J14,JI5 | Ouenka pe3yJabTaTOB YCTHBIX OTBETOB, pe-
M1,M2,M3,M4,M5,I11,I12 | menns 3amad (B ToM 4yucie B GpopMe mpak-
[13,114,115,116,117,118,I19,IT | THueckoii MOATOTOBKH), KOHTPOJBHBIX pa-
10,IT111,IT12,1113 00T, 3aJaHNi SK3aMeHA
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