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AHHOTaNUA
1. Mecmo oucyunnunut é yueono-eocnumamenbHoMm npoyecce

JucuumninHa BXOIUT B MaTeMaTHYECKHM M OOIIMIA €CTeCTBEHHOHAYYHBIN ITMKI OCHOBHOM
npodeccnoHabHOM 00pa30BaTEeNILHOM MPOrpaMMBI, peanu3yercs Ha 1-m roay oOyuenus (1 u 2 ceme-
CTpbI) Ha 6a3¢ OCHOBHOT'O 00IIIET0 00pa30BaHuUs.

KonmuecTBo 4acoB Ha OCBOGHHE MPOrPaMMBbl JUCIUILINHBI OYHON (OPMBI OOyUEHUS: MaKCH-
MaJbHON y4eOHOM Harpy3ku oOywaromierocst 234 yaca, B TOM 4YHCle: 00sA3aTeIbHON ayTuTOPHON
yueOHOI Harpy3ku oOydaromierocs 156 4acoB; caMOCTOATENBbHOM paboThl oOyuaromierocs 76 4acos,
KoHcybTanus 2 yaca. Cogepxanue y4eOHON TUCIUIUIMHBI COCTOUT U3 HECKOJIBKMX OCHOBHBIX pa3jie-
JI0B: anredpa, OCHOBBI TPUTOHOMETPUH, (PYHKIIMHU, UX CBOMCTBA U TpadUKH, HaAYaIa MATEMAaTUYECKOTO
aHallM3a, YpaBHCHHSI M HEPAaBEHCTBA, KOMOMHATOPHKA, CTATHCTUKA M TEOPHsI BEPOSTHOCTEH, TEOMET-
pusi.

2. Ilenu uszyuenus u naanupyemoie pe3yibmamol 0C80€HUA OUCUUNTUHBL

CopepxaHue TUCIUIUIMHBI HAIIPaBJICHO HAa JOCTHKEHHE CICAYIONINX LeJIeii:

= oOmiee npeAcTaBieHUE 00 UICIX U METO/IaX MAaTEMAaTHKH,

"  UHTEJUIEKTYyaJlbHOE Pa3BUTHUE;

"  OBJIAJICHUEC HEOOXOAUMBIMU KOHKPETHBIMY 3HAHVSIMA U YMCHHSIMH,

" BOCHHUTATEIbHOE BO3JICHCTBUE.

3apaum IUCHUIIMHBI:

— TIOBBIIICHHE YPOBHS (yHIaMEHTAILHON MaTeMaTU4YeCKO MOATOTOBKH;
— yCWICHHE MPUKIIATHON HANPABIEHHOCTH Kypca, OpUEHTAIMsI Ha UCIIOJIh30BaHUE MaTEMaTH-
YECKUX METOJIOB IIPH PEIICHUY MPUKIIAIHBIX 3a/1a4;
— pa3BuTHE y 00y4YarolUXCsl JOTMYECKOTO M AITOPUTMUYECKOTO MBIIUICHUS, YMEHHUS CaMo-
CTOATEIBHO PACIIUPSTH U YIIYOJIATh MaTEMaTHUECKUE 3HAHMUS.
3. Cmpykmypa u codepicanue OUCUUnIUHbL:

Buo yuebnoii pabomuwi 00vém uacos
MakcumajibHas yueOHasi HArpy3Ka 234
O0s3arenbHas ayqUuTOpHas yueOHasi Harpy3ka (BCero) 156
B TOM YHCIIE!
MPAKTUYECKHUE 3aHATUS 78
CamocrositenpHast paboTta oOydarorierocs (Bcero) 76
Koncynpranus 2
WroroBas arrecranus DK3aMeH
ConeprkaHue TUCIUILTAHBI

1. Anre6pa

2. OCHOBBI TPUTOHOMETPUH

3. ®yHKIMH, MX CBONCTBA U rpaduKu

4. Hauana MateMaTHYECKOTO aHAIIM3a

5. VYpaBHeHus u HepaBeHCTBa

6. KoMmOuHATOpHKa, CTATUCTHKA ¥ TEOPHsI BEPOATHOCTEN

7. Teomerpus

4. Cnucok asmopoe paboueii npozpammol.
KacesnoBa Hagexxna KoncrantunoBHa, npenogaBatens TK BCTYTY
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1. MACHHOPT PABOYEW MPOT'PAMMBI YYEFHOM JUCIIUILINHBI
MaremaTnka: ajaredpa ¥ Ha4YaJjia MATEMATHYECKOI0 AHAJIU3A, TeOMeTpus

1.1.1 Oénacme npumenenusn npozpammot

PaGowass mporpamma ydueOHOH IUCIHMIUIMHBI SBISETCS 4YacThIO MPOrPaMMBI ITOATOTOBKH
CIELMAIMCTOB CPEeIHEro 3BeHa 10 cnenuanbHocTH 19.02.10 TexHoaorus npoayKIuu 00UIECTBEHHOIO
nutanus.llporpaMma  pa3paboTtaHa B COOTBETCTBUM C  (efepalibHBIM  TOCYJApCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM CpEIHEro oomero o0pa3oBaHUS, MPEIBSIBISAEMBIX K CTPYKTYpeE,
COZICP)KAHUIO W pe3yJIbTaTaM OCBOCHHS Y4YeOHOW IMCHUIUIMHBI «Martemaruka: anrebpa W Hadvajia
MAaTeMaTU4YCCKOro aHajiuia, IrcoMeTpusa», B COOTBCTCTBHU C PeKOMeHI[aI_[I/ISIMI/I 10 OpraHu3anuunu
MOJTyYCHUsI CPEIHEro oO0miero oOpa3oBaHMsl B Mpelesiax OCBOCHHs 00pa30BaTENBbHBIX MPOTrpPaMMm
cpenHero mpogeCCHOHATBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHUS C Y4ETOM
TpeOOBaHUH (peepabHbIX TOCYIapCTBEHHBIX O00pa30BaTENBHBIX CTAaHAAPTOB H  IMOJTy4aeMOM
npodeCCur WK CHENHATIBHOCTH CpeTHero npodeccuoHanbHoro oopa3zoBanus (miucsMo Jlenapramenra
rOCYJapCTBCHHOM MOJUTUKU B chepe moAroToBku padbounx kaapos u JI1O MunoOpHayku Poccun ot
17.03.2015 Ne 06-259).

1.1.2 Mecmo oucyunaunsl 6 cmpykmype npozpammol ROO20MOBKU CHEUUANUCIO8 CPEOHe20 36€HA

B cTpykType ocHOBHOII npodeccuoHanbHON 00pa30BaTeIbHON MPOrpaMMbl yueOHas TUCIUII-
muHa OY /.03 «Maremaruka: anreOpa W Hadajga MaTeMaTH4YECKOIO aHAJIN3a, FEOMETPUs» BXOJIUT B
obmeobpaszoBarenbublii Uk [ITICC3 u sBisieTcss 6a30BOM TUCIUILIMHOMN.

B cootBercTBUM ¢ y4eOHBIM IJIAHOM JUCHHUIUIMHA U3ydaeTcs Ha 1-m rogy oOydenus (B 1 u 2
cemectpax). Obmas Tpyn0EMKOCTh OCBOCHHS cocTaBisieT 234 yaca.

Jucnumimna «Marematuka: anredpa ¥ Hayajla MaTeMAaTUYECKOro aHalu3a, TeOMETPUs» SABIIS-
eTcst (hyHIaMeHTaIbHON 0011e00pa3oBaTeNbHON JUCIUILUIMHON CO CIOKHUBIIUMCS YCTOWYHBBIM CO-
Nep>KaHUEeM U OOIIMMH TPeOOBAaHUAMHM K TTOJTOTOBKE O0YJArOIITHXCSI.

VYyeOHasi TUCIUIUIMHA COCTOUT M3 HECKOJIBKUX OCHOBHBIX Pa3JIeNioB: anre0pa, OCHOBBI TPUTOHO-
MeTpuH, QYHKIUHU, UX CBOMCTBA M TpaduKy, Hauyajga MaTeMaTUYECKOro aHalu3a, YPaBHEHUS U Hepa-
BEHCTBa, KOMOWHATOPUKA, CTATUCTUKA U TEOPUS BEPOSTHOCTEH, T€OMETPHSL.

Conepkanre y4eOHOU JUCIUIUIMHBI pa3pad0TaHO B COOTBETCTBUHM C OCHOBHBIMU COJIEP)KaTelb-
HBIMH JTUHUSMU O0y4YEHHS] MaTeMaTHKE:

* aireOpanyeckast JIMHUS, BKIIOYAIOIIas CUCTEMaTH3alMI0 CBEIEHUH 0 YHciax; U3y4YeHUe HOBBIX
1 000011IeHre paHee U3YUEeHHBIX Onepaluii (Bo3BeleHNe B CTENEHb, U3BJICUEHUE KOPHS, Jorapudmu-
poBaHME, CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC U OOpaTHbIE K HUM); U3y4Y€HUE HOBBIX BUJIOB YHCJIO-
BBIX BBIpXEHUH U (POPMYIT; COBEPIIEHCTBOBAHUE MPAKTUYECKUX HABBHIKOB M BBIYMCIUTEIHHON KYIIb-
TYpbl, pacIIMPEHUE U COBEPIICHCTBOBAHUE aJIreOpandecKkoro ammapara, c(OpMHpPOBAaHHOIO B OCHOB-
HOM IIKOJIE, €ro MPUMEHEHNE K PEHICHUI0 MATEMATUUECKUX U MPUKIIAAHBIX 33/1a4;

* TeOpPETUKO-(PYHKIIMOHANIbHAS JIMHUS, BKIIIOUYAIOIIAasi CUCTEMAaTU3alUI0 M PACIIUPEHNE CBEICHUN
0 (YHKIIMSIX, COBEPIICHCTBOBaHUE TpadUIECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMHU HJICSIMU U METO-
JaMH MaTeMaTUYeCKOro aHaju3a B 00beMe, MO3BOJIAIONIEM HCCIIEeIOBaTh AJIEMEHTapHble QYHKIUU U
peuiaTh mpocTeiire reoMeTpudeckue, Gu3ndeckue U qpyrue NpUKIaIHbIe 3a1auH;

* JINHUS YpaBHEHUU U HEPABEHCTB, OCHOBAHHAs HA MOCTPOCHHM M HMCCIEIOBAaHUU MaTeMaTHhye-
CKHUX MOJENeH, MepeceKaromascs ¢ anreOpanyeckoil U TeopeTHKO-(PYHKIMOHAIBHON JUHHUSIMH U
BKJIIOYAIOIAsl PAa3BUTHE U COBEPLIEHCTBOBAHUE TEXHHKHU alreOpanyecKkux NnpeoOpa3oBaHMM i pe-
IICeHHs YpaBHEHHH, HEPABEHCTB U CUCTEM; (DOPMHUPOBAHKE CIIOCOOHOCTH CTPOUTH U MCCIEA0BATh MPO-
cTeHIline MaTeMaTHYeCKHe MOJENU MPHU PEeleHUH MPUKIATHBIX 3a]ad, 3a/1ad U3 CMEXKHBIX U CIELH-
QTBHBIX TUCIUTLINH;

* TeoMeTpuYecKas JIMHHMS, BKIIOYAIOIIas HATJISIIHbIE MPECTaBICHUS O MPOCTPAHCTBEHHBIX (DU-
rypax U U3y4eHHE UX CBOMCTB, OPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKECHHUSI, Pa3BU-
THE CII0COO0B reOMETPUUECKUX U3MEPEHUM, KOOPMHATHOTO U BEKTOPHOI'O METOJIOB ISl pELIeHUS Ma-
TEMaTUYECKUX U MPUKIIATHBIX 3a7a4;

* CTOXAaCTHYEeCKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUH, IPEICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIET0 MHUpA.



Peanuzanus conepkanusi yueOHONW AUCHUIUIMHBI OPUEHTUPYET HA MPHOPUTETHYIO POJIb MPOLEC-
CYaJIbHBIX XapaKTePUCTUK Y4eOHON paboThl, 3aBUCAIIMX OT Mpoduiis npodeccuoHanbHOro oopa3osa-
HUS, TIOJTYYEHUs OIbITa UCIOIb30BAaHUS MAaTEMATUKU B COJEPIKATENbHBIX U MPO(ECCHOHANBHO 3HAYH-
MBIX CHUTYallHsSX IO CPAaBHEHHIO C (hOPMAIIbHO-YPOBHEBBIMH DPE3YJIbTaTUBHBIMH XapaKTEPUCTUKAMU
oOy4eHwUs.

JlucuumuimHa ©MeeT MPaKTHYECKYI0 YacTh (MPaKTHYECKUE 3aHATHS M pacueTHO-rpaduieckoe 3a-
nanue). CTyeHTbl IPUMEHSIOT TEOPETUYECKUE NOJIO0KEHUS Ul PEeLEeHHs] KOHKPETHBIX MPUKIIAJHBIX
3ajad, 3a/1a4 10 MOCTPOCHUIO, UCCIEOBAHUIO M aHATIU3Y PA3JIMYHBIX MaTEMaTHYECKUX MOENCH, as
BBINOJIHEHUS pacueToB 1o (popMysam U T.1.

Pa3Butue conepkaTenbHbIX JMHUNA COIIPOBOKAAETCS COBEPLUICHCTBOBAHUEM HHTEIUIEKTYalIbHbIX
Y pEYeBbIX YMEHUH IMyTeM 00OTraleHnst MaTeMaTHYeCKOTO SA3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIUICHUS.

B npogeccronanbHbIX 00pa30BaTebHBIX OPraHU3aLUAX, PEATU3YIOIUX 00pa30BaTeIbHYIO IIPO-
rpammy cpeanero obmiero obpasosanus B npezaenax ocsoerus OITOIT CIIO na 6a3e ocHOBHOTO 00-
miero oOpa3oBanus, yueOHas IUCHUILIMHA «MaremaTuka: ajareopa 1 Hayajla MaTeMaTHYECKOro aHaJIu-
3a, TEOMETPHS» U3ydaeTcst B 001eoopazoBarenbHoM 1ukiie yueoHoro miana OIIOIT CITIO na 6a3e oc-
HOBHOTO 00111ero 00pa3oBaHus ¢ moiyueHueM cpeanero oodmero oopazoanus (IIIIKPC, ITIICC3).

B yue6nbix mmanax I[MITKPC, TIIICC3 yuebnas nucnuminaa «Maremaruka: anredpa U Havaiga
MaTeMaTHYeCKOro aHajln3a, FeOMETpUs» BXOIUT B COCTaB OOIIMX 00I1Ie00pa3oBaTeIbHBIX Y4EOHBIX
TMCUUIUIAH, (OPMHUPYEMBIX U3 00s3aTenbHbIX mpeaMeTHbeix obnacteit ®I'OC cpeanero obmiero odpa-
3oBanus, U1t npodeccuit CITO wiu cnennansHoctelt CIIO cooTBeTcTBYMOIIETrO Mpodhuis npodeccuo-
HaJLHOTO 00pa30BaHMS.

[IpenmerHble pe3ynbTaThl, CQOPMHUPOBAHHBIE B UTOI'€ OCBOCHHUS COAEP)KaHUS yueOHOM aucuu-
IMHBL «MaTtemarrka: anredpa U Hadajsa MaTeMaTHYEeCKOTO aHalIHM3a, TeOMETPHs», HEOOXOIUMBI /IS
OCBOEHHS CJIEAYIOUIMX AUCLHUILIMH Y4eOHOro IJIaHa:

— EH.01 Maremaruka
— OIL.110cHOBBI TPOEKTHUPOBAHUS NPEANPUATHIA OOIIECTBEHHOTO MUTAHMUS,
— OIL.15MopenupoBaHre MPOU3BOJICTBEHHOHN NEATENbHOCTH HA MPENNPUATHH OOIIECTBEHHOTO

MUTAHUA U JIp.

1.1.3 Ilenu u 3a0auu usyuenusn OucyunJIuHbl
Coneprkanue TUCIHUIUIMHBIHATIPABICHO HA TOCTHXKCHHUE CIICTYIONINX 1eJIei:
= oOmiee npeAcTaBieHNE 00 UIESIX U METO/IaX MaTeMaTUKH;
"  HMHTEIUIEKTYaJIbHOE Pa3BUTHE;
"  OBJAJIEHUE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH,
®  BOCIIUTATEIbHOE BO3JICHCTBHUE.
3agaum IMCHUILIMHBI:
— TIOBBIIICHHUE YPOBHS (QyHIAMEHTATHHOM MaTEMAaTHYE€CKOM IMOTOTOBKH;
— yCWICHHE MPUKIIATHON HAMPaBICHHOCTH Kypca, OpHEHTAIUSI Ha UCIIOIh30BAHHE MaTeMaTH-
YECKUX METOJIOB NP PEIICHUH MPUKIIATHBIX 3a/1a4;
— pa3BuTHE y 0Oy4YaIOMIUXCS JOTHYECKOTO M AITOPUTMHUYECKOTO MBIIUICHUS, YMEHHUS CaMo-
CTOSATEIBHO PACIIUPSITH U YIIYOJIATh MaTEMaTHUECKUE 3HAHMUS.
OcBoeHue cojepkanus y9eOHOWTUCITMTIIMHBI «MareMatuka: anredpa U Hadajga MaTeMaThde-
CKOTO aHaJlu3a, TeOMETPHs» 00EeCTIeYNBALCT TOCTIKEHUE CTYACHTaMU CIIEIYIOIINX Pe3yJIbTATOB:
e JIMYHOCTHBIX:

— c(opMUPOBaHHOCTH MIPEICTABICHU O MAaTEMATHKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEICT-
BE MOJEJIMPOBAHUS SIBICHUHN U MPOLECCOB, UAESIX U METOJAaX MAaTEMATUKU;

— TIOHMMaHHE 3HAYMMOCTH MAaTEMaTHKH JUIs HAyYHO-TEXHHYECKOro mporpecca, chopmMupoBaH-
HOCTb OTHOILIEHHUS K MaTeMaTHKe KaK K 4acTH OOILIeUeI0BeUeCKON KyIbTYphl Uepe3 3HAaKOMCT-
BO C UCTOPUEU Pa3BUTHUS MaTEMAaTUKH, YBOJIFOLIMEN MATEMATUYECKUX UJIEH;

— Dpa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEHUS, aITOPUTMUYECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS HAa ypOBHE, HeoOXoaumoM s Oyaymiei mpodeccuo-
HABHOU JIEATEIHLHOCTH, JUIS IIPOIOJDKEHUST 00pa30BaHUS U CaMOOOpPA30BaHUS;

— OBJIaJIcHHE MaTeMaTUYECKUMHU 3HAHUSMHU U YMEHHUSIMH, HEOOXOJUMBIMU B MTOBCETHEBHON JKU3-
HU, JUI OCBOEHHUSl CMEXHBIX €CTECTBEHHO-HAyUHBIX NUCUUIUIMH M AUCUUILIMH mpodeccuo-



HaJBHOTO IHMKJIA, JIS MOJTy4YeHus 00pa3oBaHUs B 00JIACTIX, HE TPEOYIOMUX yriayOIeHHOW Ma-
TEMaTUYECKOM MOATOTOBKHU;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTKEHUU
BCEH JKU3HU; CO3HATEIHbHOE OTHOIIEHUE K HEMPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBHUIO YCIEII-
HOM npodeccHoHAEHOM 1 00IIECTBEHHON ACSITETLHOCTH;
TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIHOM TBOPUYECKOM U OTBETCTBEHHOM AESITEIbHOCTH;
FOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIIbHOM,
0OLIECTBEHHO MOJIE3HOH, Y4eOHO-MCCeA0BATEIbCKOM, MPOSKTHON U JPYTUX BUIAX JAESATEIbHO-
CTH;
OTHONICHHE K MPO(EeCCHOHATBLHON ACSITENIbHOCTH KaK BO3MOKHOCTH Y4acTUs B PELICHUH JIHY-
HBIX, O0IIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM;

MeTanpeaMeTHbIX:
YMEHHUE CAMOCTOSITEIBLHO ONPEEATh LETU JeATEIbHOCTH U COCTABJIATh IJIAHbI ACSTEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIHHOCTh; UCIIONb-
30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl JOCTHXKEHUS MOCTABJICHHBIX LI€JIeH U pealii3aliuy MIaHOB
JESITEIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B PA3IMYHbIX CUTYaIUX;
YMEHHE NPOAYKTUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM IesTeNbHO-
CTH, YYUTHIBATh TO3HIIMH JPYTHX YYACTHUKOB ACSITEIHLHOCTH, dP(EKTHUBHO pa3pemaTrh KOH-
(IUKTHI;
BJIaJICHUE HaBBIKAMU IMO3HABATEIHHOM, YI4EOHO-UCCIEA0BATEIBCKON U MPOEKTHON JIEATEIbHO-
CTH, HaBBIKAMH pa3pelieHus mpoOJeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY TIO-
HCKY METO/IOB PEIlIeHUs MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METO/I0B IMO3HAHUS;
TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOATENbHON MH(OPMAIIMOHHO-TIO3HABATEIILHOM JIEATEIb-
HOCTH, BKJIFOYasi YMCHHUE OPHEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX MH()OPMAIUH, KPUTHIC-
CKHU OIICHMBATh U UHTEPIIPETUPOBATh HH(DOPMAIIHIO, TTOTYyYaeMYIO U3 PA3IUYHBIX HCTOYHUKOB;
BIIQJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOKO TOUYKY
3pEHMs], UCTIOB30BaTh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA;
BJIa/ICHUE HaBBIKAMU IMO3HABATENBHON peQIEKCHH KaK OCO3HAHHS COBEPIIAEMbIX JEHCTBUN U
MBICTUTENBHBIX MPOLIECCOB, UX PE3YABTATOB U OCHOBAHHM, TPAHHI] CBOCTO 3HAHMS 1 HE3HAHMSI,
HOBBIX ITO3HABATEIHHBIX 337324 U CPEACTB ISl HX JIOCTHKCHUS,
[EJIEYCTPEMIICHHOCTh B MOMCKAX ¥ MPUHATUU PEIICHUH, COOOpa3UTEeTbHOCTh U UHTYHIIMS, pa3-
BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPUHUMATH KPAaCOTy U TapMo-
HUIO MUDA;

npeIMeTHBIX:
c(hOpMUPOBAHHOCTH MPECTABICHUN 0 MaTEMAaTHUKE KaK YaCTH MUPOBOM KYJIbTYphl U MECTE Ma-
TEMaTUKH B COBPEMEHHOW IMBUJIM3AIMH, CIIOCO0AaX OMHUCAHUS SBICHUM pealbHOTO MHUpPa Ha
MaTEeMAaTHUYECKOM SI3BIKE;
c(OpPMHUPOBAHHOCTH TPEJICTABICHUN O MAaTeMaTHYCCKHX TOHATHUAX KaK BaXKHEWIINX MaTeMma-
THYECKUX MOJICIISAX, MTO3BOJIIOIINX OIKMCHIBATH W M3ydaTh Pa3HbIC MPOIECCHI M SBICHUS; IMO-
HUMaHHUE BO3MOXKHOCTH aKCHOMATHUYECKOTO MIOCTPOSHUSI MAaTEMAaTUYECKUX TEOPHUIL;
BIIaJICHUE METOJaMH J0Ka3aTeIbCTB M AJITOPUTMOB PEIICHUS, YMEHUE WX MPUMEHATDH, MPOBO-
JIUTh TOKA3aTeIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a7a4;
BJIQJICHUE CTaHAApPTHBIMU MPHEMaMH PEIICHUs PAIlMOHATBHBIX M HpPPAIMOHATBHBIX, MMOKa3a-
TEIbHBIX, CTETICHHBIX, TPUTOHOMETPHUUECKUX YPAaBHEHUN M HEPABEHCTB, UX CHCTEM; HCIIOIb30-
BaHUE F'OTOBBIX KOMITBIOTEPHBIX MTPOTPAMM, B TOM YHUCIIE JUIS TTOWCKA ITyTH PEIICHUS U HILTIO-
CTpalliy pelIeHUs] YpaBHEHHU U HEPABEHCTB;
c(hOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MATEMAaTHUYECKOTO aHAJIW3a M UX
CBOICTBaX, BJIaJIcHHE YMEHHEM XapaKTepU30BaTh MOBeAeHNE (PYHKIIMMA, UCIOIb30BaHUE MOITY-
YCHHBIX 3HAHUN JUIS OMMCAHUS U aHAIHM3a PEAbHBIX 3aBUCMOCTEH;
BJIa/ICHHE OCHOBHBIMU MOHSTHSIMH O IJIOCKMX M NMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTY-
pax, UX OCHOBHBIX CBOICTBaX; C()OPMHUPOBAHHOCTb YMEHHS PACIO3HABATh N€OMETPHUYECKHE
Gurypsl Ha yepTex)ax, MOJACISAX U B pealbHOM MHpE; MPUMEHEHHE M3YUYCHHBIX CBOWMCTB Ieo-



MeTpuyecKuX Guryp u Gpopmysm As peleHus: FreOMEeTpUYECKUX 3aad U 3a/1a4 ¢ MPAKTUYECKUM
CoJIepyKaHuEM;

— chOpMHUPOBAHHOCTH MPEICTABICHUI O MpoIeccax U ABICHUSNX, UMEIOIINX BEPOSTHOCTHBIN Xa-
pakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE, OCHOBHBIX IMOHSATHUAX JJIEMEH-
TapHON TEOPUHU BEPOSITHOCTEN; YMEHUN HaXOIUTh U OLICHUBATh BEPOSTHOCTU HACTYIJIEHUS CO-
OBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIy4yallHBIX Be-
JIMYUH;

— BJIaJICHUE HABBIKAMM MCIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPU PEIICHUH 3a/1a4.

ITnanupyemoie pezyromamaol 00yyenus

XapaKTepHCTmca OCHOBHBIX BU10B J€ATC/IBbHOCTHU CTYA€HTOB

Conep:xanue 00yueHust . .
Aep y (Ha ypoBHe y4eOHBIX JeiicTBHii)

BBenenmne O3HaKOMJICHHE C POJII0 MAaTeMaTUKW B HAyKe, TEXHHKE, SKOHOMHKE, WH-
(OpMaIMOHHBIX TEXHOJIOTUSX M MPaKTHYeCKOU AesrenbHocTH. O3HaKOMITEe-
HUE C [EJSIMH U 33J]auaMy U3YYCHHsI MATEMAaTHKHU TIPU OCBOSHHUHU Mpodeccuit
CIIO u cnemmansHocTeii CITO

AJITEBPA
Pa3BurHe noHsTHS Beinonnenune apudmMeTnyeckux ACHCTBUN HaJa YUCIAMHM, COUYETas yCTHBIE U
0 Yyucjae IMUCbMCHHBIC TPHUCMBEIL.

Haxosxaenue nmpuOMKEHHBIX 3HAYEHWH BEIMYMH W MOTPEHIHOCTEH BBIYHC-
neHnit (a0COMOTHON U OTHOCHUTENHHOH ); CPAaBHEHHE YHCIIOBBIX BEIPAKCHUN.
HaxoxaeHnue ommbOOK B MpeoOpa3oBaHUSIX M BBIYUCICHUSAX (OTHOCUTCS KO
BCEM IIYHKTaM IpOTrpamMmBbl)

KopHuu, crenenn, O3HakoOMIJIEHHE C TIOHATHEM KOpHA N-H CTENEHW, CBOMCTBAMH PAaINKaJIOB U
Jorapupmbi MpaBUJIaMU CPaBHEHUS] KOPHEH.

DopMyJIMPOBAHUE ONPENIECIECHUS] KOPHS U CBOMCTB KOpHEW. Brruucienue u
CpaBHEHUE KOPHEH, BBITIOIHEHNE IPUKUIKN 3HAUYCHUS KOPHSI.
[IpeoOpazoBaHue YHUCIOBBIX U OYKBEHHBIX BBIPKEHUH, COAEPKANUX PajiH-
KaJibl.

BeinosiHeHre pacueToB mo ¢gopmysiaM, COACPIKALUM PaUKaIbI, OCYIIECTB-
15151 HEOOXOIUMBIE TTOJICTAHOBKH U TIPpe0Opa30oBaHMUs.

OrnpeneneHre paBHOCWIBHOCTH BBIPAKEHUN ¢ pajgukaiamu. Pemienue uppa-
[IMOHATBHBIX YPaBHEHUH.

O3HAKOMIICHHE C TIOHITHEM CTEIICHHU C JCHCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxoxneHnue 3HavyeHWi CTENEHH, WCIONB3Ys MMPH HEOOXOIUMOCTH HHCTPY-
MEHTAaJLHBIE CPEICTRA.

3anuceIBaHUE KOPHS N-i CTETICHH B BHUJIE CTEIICHU C IPOOHBIM TTOKA3aTeIeM U
Ha000pOT.

dopMynHpoBaHUE CBOMCTB cTeneHel. Beruncnenue creneHel ¢ paiuoHaib-
HBIM TIOKa3aTeJieM, BBHITIOJHEHUE MPUKUIKH 3HAYCHHS CTCTICHH, CPABHECHHE
CTereHen.

[IpeoOpazoBaHue YMCIOBBIX U OYKBEHHBIX BHIPAKCHHHN, COIEPIKAIINX CTEIe-
HU, IPUMEHSIS1 CBOMCTBA. PellieHne noka3arelbHbIX YpaBHEHUMN.
O3HAKOMIICHHE C IPUMEHEHUEM KOPHEW M CTETICHEeW IPH BBEIYHCICHUN CPeIl-
HUX, IEJICHUU OTPE3Ka B «30JI0OTOM CeueHUun». PellleHne mpuKiIagHbIX 3a7a4
Ha CJIOXHBIC MTPOIICHTEHI.

IIpeoGpazoBanue anred- | BeimonHenne npeoOpazoBaHuii BBIpaKEeHUM, puMeHeHHe (HOpMyIl, CBsI3aH-
panvyecKuX BhIPaKeHMil | HBIX CO CBOWCTBaMHU CTENEHEH U JIOTapu(MOB.
Omnpenenenue 00aCTH JOITYCTUMBIX 3HAYCHUH JTOTapu(MUUECKOTO BBIpaXKe-
Hus. Penienue norapu()MU4ecKuX ypaBHCHHH.

OCHOBBI TPUTTOHOMETPHUH

OcHOBHBIE IOHATHS W3ydeHne paamaHHOTO METO/a M3MEPEHHUs YIJIOB BpAIIEHHS U HUX CBS3U C
rpagycHoii Mmepoii. M300paskeHue yrioB BpallleHHs1 Ha OKPYKHOCTH, COOTHE-
CCHME BEJIMUUHBI YIJIa C €r0 PACHOI0KEHUEM.

DopMyTUpOBaHUE ONPEAEICHUN TPUTOHOMETPHUUECKIX (PYHKIMHA AJIsl YTIIOB




MMOBOPOTAa U OCTPBIX YTJIOB NPSAMOYTOJIBHOTO TPCYTOJIbHHUKA U 00BSICHEHHE UX
B3aMMOCBS3H.

OcHOBHBIE TPHUIOHOMET-
pHYeCKHUe TOKIECTBA

IIpuMeHEeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB AJSL BBIYMCICHUS
3HAYCHUH TPUTOHOMETPUUECKUX (QYHKIMHA O OJJHOHM U3 HUX.

IIpeoOpa3oBanusi  mpo-
CTedIlIMX  TPUIOHOMET-
pUYecKuX BbIpakeHuil

Uzyuenne ocCHOBHBIX (OPMYJTT TPUTOHOMETPUU: (POPMYIIBI CIIOKEHHS, YIBOE-
HUS, TIPe00pa3oBaHUsl CYMMBI TPUTOHOMETPHUECKUX (DYHKIMI B TPOM3BEIe-
HUE W TPOW3BEJCHHS B CyMMY M MPHMEHEHHWE NPH BBHIYHCICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOILEHHUS €T0.

O3HaKOMIJIEHHE CO CBOMCTBAMH CHMMETPUHU TOYEK HAa €AUHHIHOU OKPYKHO-
CTH ¥ IPUMEHEHHUE UX IS BBIBO/IA (hOPMYJT IPUBEICHHUS.

IIpocTeiimue TpUroHo-
MeTpH4YecKHe YPaBHeHUs!
U Hepagencmea

Pemenue mo ¢GopMysiaM U TPUTOHOMETPUYECKOMY KPYTY MPOCTEHINUX TpPHU-
TOHOMETPUYECKUX YPaBHEHUM.

[Ipumenenne 00X METOMOB pEIIeHUs ypaBHEHHWH (MPUBEACHHUE K JIMHEH-
HOMY, KBaJpaTHOMY, METOJ Pa3jI0KeHH Ha MHOXKUTENH, 3aMEHBI TIepeMeH-
HOI1) MpHU PEIIEHUH TPUTOHOMETPUUECKUX YPaBHEHUIA.

YMeHne oTMedaTh Ha Kpyre PEIIeHUs] MPOCTEHINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

ApKCHHYC, ApPKKOCHHYC,
APKTAHI€HC YMCIa

O3HaKOMJICHHUE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITHIA.
W3ydenue ompeneneHuil apKCHUHyca, apKKOCHHYCAa, apKTaHIeHCa 4YHCIIa,
dopMynHpoBaHuE WX, H300paKEHUE Ha €AWHUYHOW OKPYKHOCTH, IPHMEHE-
HHE TIPH PEIICHUN YPaBHEHHH.

®YHKIMUU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IHoHsiTHE 0 HENPEePHIBHO-
cTH pyHKUNHU

O3HakoMIIeHHE C TIOHATHEM IepEMEHHOM, TpUMepaMy 3aBUCUMOCTEN MEeXTy
NePEMEHHBIMU.

O3HakoMJIEHHE C OHATHEM TpadyKa, ONpeAeIeHNe IPUHAIICKHOCTH TOUKI
rpaduky pynkuuu. OnpenenceHue no ¢GopMmyse MpOCTeHiel 3aBUCHMOCTH,
Brja ee rpaduka. Beipaxkenne o GopmMylie ogHOW TIEpeMeHHON depe3 ApY-
THe.

O3HakoMIIeHHE ¢ onpeenenneM GpyHKIUN, GOpMYyITUPOBAHUE €TO.
Haxoxenue obaactu onpeieneHus 1 00JIacTH 3Ha4eHUH (QYHKIIUH

CpoiicTBa pyHKOMMH.
I'paduyeckast unTEpIpe-
Tauus. Ilpumepsl
(pyHKIMOHATBHBIX 32aBH-
CHMOCTeil B peajibHbIX-
npoueccax u ABJIeHUAX

O3HakoMiIeHHE ¢ puMepamMH (DYHKIHOHAIBHBIX 3aBUCUMOCTEH B PEabHBIX
nporeccax U3 CMEXHBIX TUCLUIUINH.

O3HakoOMIJIEHHE C JIOKa3aTeNbHBIMH DPACCYKICHUSIMH HEKOTOPBIX CBOMCTB
JTUHEWHOH 1 KBapaTHYHON (YHKIIHIA, IPOBEICHNE UCCIIEOBAaHUS INHEHHOMH,
KYCOYHO-JINHEHHOW, ApOOHO-TMHEHHON M KBagpaTWYHOW (YHKIUHA, I1O-
cTpoenue ux rpadukos. [loctpoenne u ureHue rpagukoB QyHKmiA. Mccie-
JoBaHue (DYyHKIINU.

CocraBnenue BUAOB (YHKLUMI HO JAHHOMY YCIOBHIO, PELICHHE 3ajJad Ha
9KCTPEMYM.

Brimonnenne mpeobpa3zoBannii rpadrka GyHKIHH

OopaTHble pyHKIUH

Uzyuenne mouHsTus 00paTHOM (YHKUMH, ONpenesieHHe BHJA U MOCTPOCHHE
rpaduka oOpaTHON (QYHKUMH, HAXOXKICHUE ee 00JacTH olpenesneHus u 00-
yacTu 3Ha4deHWd. lIpuMeHeHne CBOWCTB (DYHKIMHNPH HCCIENOBAHUH ypaB-
HEHHU ¥ PEIICHNH 3a]1a4 Ha SKCTPEMYM.

O3HaKOMJICHHUE C TIOHSITHEM CIO0XHOU QYHKIUHU

CreneHHble, IOKa3aTelb-
HbIE, JorapupmMuvecKne
U TPMTOHOMeTpUYeCKHUe
pynxnumn.

OO0paTHbIEe TPUTOHOMET-
puueckue GpyHKuun

Brruncnenne 3HaueHmnid GyHKIMI 110 3HAUEHUIO apTyMEHTA.

OmpeneneHre MOJIOKEHUST TOUYKH Ha rpaduKe 1Mo ee KoopauHaTaM U Hao0o0-
poT.

Hcnonb3oBaHue CBOMCTB (YHKUMHA ANl CpaBHEHHs 3HAUYCHWH CTENeHed u
JorapudMoB.

[MocTpoenune rpadMKoB CTEIEHHBIX U JIOTApUPMHICCKUX (DYHKITHHA.

Pemenue nokazatenpHbIX U JIOTapu(MUUECKIX YPAaBHEHUH U HEPABEHCTB IO
U3BECTHBIM ITOPUTMaM.

O3HakOMJICHHE C MOHATHEM HENpPEephIBHON meproxudeckoil GpyHkunu, ¢op-
MYJIHPOBaHUE CBOWCTB CHHYCa M KOCHHYCA, IOCTPOCHUE UX IPaUKOB.
O3HaKOMJIGHHE C TOHATHEM TapMOHUYECKUX KOJICOaHWH W MpUMepaMH rap-
MOHHMYECKNX KOJICOAHMH JUI ONMCAHUS MPOIECCOB B (M3MKE U IPyrux o0-
JIACTSIX 3HAHUSL.

O3HaKOMJIGHHE C TIOHSITHEM Pa3phIBHOW mepuoandeckoi GpyHKmmu, hopmy-




JIUPOBAHUE CBONCTB TAHT'€HCA M KOTAHTEHCA, IOCTPOCHUE UX TPa(UKOB.
[IpuMmeHeHre CBOMCTB (YHKIIMIA IJIs1 CPAaBHEHUS 3HAUYCHUI TPUTOHOMETPHYE-
CKHUX (QYHKIWH, pEeNICHNS TPUTOHOMETPHUYECKUX YPpaBHEHUH.

[Moctpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPUYCCKHUX (DYHKIMH M Ompe-
JIeJIeHre TI0 TpaduKaM FX CBOKCTB.

Brimonaenne mpeobpazoBaHus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocenoBaTeabHOCTH O3HaKOMJIEHHE C IOHSATHEM UYHUCIOBOI MOCIEN0BATEIFHOCTH, CIIOCO0aMu ee
3aJaHMs, BBIYUCICHUSIMU €€ WICHOB.

O3HakoMIIEHHE C TOHATHEM Tpe/ielia oCIe10BaTeIbHOCTH.

O3HaKOMJIGHHE C BBIYMCICHHEM CYMMBlI OECKOHEYHOTO YHCIIOBOTO psiia Ha
IprUMepe BBIYHUCIEHUS] CyMMbI O€CKOHEYHO YOBIBAIOIIEH I€OMETPUYECKON
MIPOrPECCHUM.

Pemenue 3amau Ha npuMeHeHne GOpMYIIBI CyMMBI OECKOHEUHO YOBIBAIOIIEH
TeOMETPUUECKON POrPECCHH.

IIpousBoaHas u ee npu- O3HaKOMJIEHHE C TOHATHEM IIPOU3BOIHOM.

MeHeHHue Uzyuenne u QopMmynupoBaHHE €€ MEXaHMYECKOTO M TI'eOMETPHUYECKOTrO
CMBICTIa, U3YUYEHUE aIrOpUTMa BBIYMCICHUS MPOM3BOJHON Ha MpHUMEpE BbI-
YHCJICHHUSI MTHOBEHHOH CKOPOCTH M YIJIOBOTO KO3 HINEHTa KacaTeIbHOM.
CocTraBlieHue YpaBHECHHUS KacaTeJIbHOM B 00IIEM BHJIE.

YcBoenue npaBuil UG QGEpEHIIUPOBAHUS, TAOIUIBI MPOU3BOIHBIX 3JICMCH-
TapHBIX (QYHKIWUW, TpUMeHeHue s nuddepeHnrpoBanus (QyHKIUH, CO-
CTaBJICHUS ypaBHEHMSI KacaTeIbHOM.

N3zyueHue TeopeM O CBSA3U CBOWCTB (DYHKIIUH U TIPOU3BOAHOM, (hOPMYIUPOB-
Ka UX.

[IpoBeneHre ¢ TOMOMIBIO MMPOU3BOAHON WCCIIENOBaHUS (PYHKIINU, 3aJaHHON
(hopMyIIOii.

YcraHoBNeHHE CBSI3M CBOWCTB (DYHKIIMH U POU3BOTHOM 110 UX IrpaduKaMm.
[IpumeneHne MpOU3BOIHON IS PELICHUS 3a1ad Ha HaXOXAEHHE HanOOIb-
I1er0, HANMEHBIIIETO 3HAYEHHS M HAa HAXOXKIEHHE SKCTPEMyMa

IlepBooOpa3nas u UHTe- O3HaKOMJICHHUE C TIOHATHEM MHTETpaia U MepBooOpazHOH.
rpaJi Wzyuenne mnpaBuina BBIYUCICHHSA I€pBOOOpa3HOW U TeopeMmblHbroTOHa—
JleiitOHuLA.

Pemenue 3amad Ha CBs3b MEPBOOOPA3HON U €€ NPOU3BOJIHOM, BBIYUCICHUE
nepBOOOpa3HON IS JAHHOW (DYHKIIUH.

Pemenne 3amay Ha NMpUMEHEHHWE WHTETpalia Ul BBIYACICHHUS (PU3UIECKHX
BEJIMYMH U IJIOIAAEH

YPABHEHUMSA U HEPABEHCTBA

YpaBHEeHHS U CHCTEMBbI O3HaKOMJIEHHME C MPOCTEHIIMMH CBEICHHSAMH O KOPHSX aireOpanyecKux
YpaBHEHHIA YpaBHEHUH, TOHATHAMHU UCCIICJOBAHNS YPAaBHEHUN U CICTEM YpaBHEHH.
HepagencrBa u cuctembl | 3ydenune Teopun paBHOCHIIBHOCTH YPaBHEHUH U ee mpuMeHeHus. [loBTope-
HEPABEHCTB C ABYMS Me- | HUE 3alMCH PEIICHHs CTaHAAPTHBIX ypaBHEHUH, MPUEMOB MpeoOpa3oBaHUs
peMeHHBIMH YpaBHEHUH 7151 CBEJICHUS K CTAaHJApPTHOMY YPaBHEHHIO.

Pemenne panmoHa bHBIX, HPPALMOHATIBHBIX, TTOKA3aTEIBHBIX U TPUTOHOMET-
PUYECKHUX YPaBHEHHUI U CHCTEM.

Hcnonb3oBanue cBOWCTB M rpaduKOB (QYHKIHMHA I PELICHUS YpaBHEHHM.
IloBTOpEHNE OCHOBHBIX MPUEMOB PELIEHHSI CUCTEM.

Pemenne ypaBHeHUI ¢ IpUMEHEHHEM BCEX MPHUEMOB (pasioKEHHUS Ha MHO-
JKHUTENH, BBEJICHUS HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, IPa)UIeCKOr0 METO-
na).

Pemienue cucrem ypaBHEHMI ¢ IPUMEHEHUEM PA3IUUHBIX CIIOCOOOB.
O3HakoMiIeHHE ¢ OOIIMMH BOIPOCAMH PEIICHHUS HEPaBEHCTB U MCIOJIb30Ba-
HHUE CBOWCTB U TpaduKOB QYHKIHMH NPH pEIICHNH HEPABEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPHUMEHEHHMEM pa3lNMYHBIX
c10co00B.

[IpuMmeHeHne MaTeMaTH4eCKUX METOAOB AJIS PEUIEHHs COJEPKATENbHBIX 3a-
Jad U3 pa3IM4HBIX o0nacTell HAyKH M NMpakTHKH. MHTepnpeTupoBaHUe pe-
3yJIbTaTOB C YYETOM peajbHbIX OIPaHUYEHUI.
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3JEMEHTbI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEM U CTATUCTHKH

OcHOBHbBIE TOHATHS KOM-
OMHATOPHKH

W3ydenne npaBmia KOMOMHATOPHKH M IIPUMEHEHNE TIPH PEIICHUH KOMOUHA-
TOPHBIX 33Ja4.

Pemrenne KoMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa 1 MO MPaBUILy YMHOXKe-
HUSL.

O3HakOMJIEHHE C TOHATHSIMH KOMOWHATOPHKU: Pa3MELICHUSIMHU, COYCTaHUS-
MH, TIePECTaHOBKAaMH 1 (YOPMYJIaMU JUTS MX BEIYHCIICHHS.

OObsicHeHHe U TIpUMEHEHHE (QOpPMYI I BBIYHUCICHHS pa3MeIleHH, mepe-
CTaHOBOK M COYETAHMH IPU PEIICHNH 33/1a4.

Oznakomiienne ¢ OmHOMOM HproToHa 1 TpeyronsHukoM [lackans.

Pemrenue mpakTHdeckux 3aa4 ¢ UCIOJB30BaHUEM TOHATUN M MPaBHI KOM-
OMHATOPHKH

Jj1eMeHTBI TEOPHHU Bepo-
SITHOCTE

W3ydeHne KI1acCu4ecKoro OnpeesIeHusl BEpOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CyMME BEPOSITHOCTEH.

PaccMmoTpenue npuMepoB BBIUMCIEHHUS BEPOATHOCTEH. Pelienue 3amau Ha
BEIUMCIICHHE BEPOSTHOCTEHN COOBITHIA

IIpeacraB/jieHue JaHHbIX
(TabdauIbl, JUATPAMMBI,

rpaduxmn)

O3HakOMJIEHHE C MPEACTAaBICHUEM YUCIOBBIX NAaHHBIX U UX XapaKTEpUCTH-
KaMH.

Penrenne mpaktudeckux 3afgad Ha 0OpaOOTKY YMCIIOBBIX JAHHBIX, BBIYHCIIC-
HUE UX XapaKTEPUCTHK.

I'EOMETPUSA

IIpsiMble M IUIOCKOCTH B
NMPOCTPAHCTBE

®opMyIMpOBKa U MPUBEACHNE TOKA3aTENbCTB MMPU3HAKOB B3aMHOIO pacmo-
JIO)KEHMSI NIPSAMBIX U IUIOCKOCTEH. Pacrno3HaBaHue Ha depTekax U MOJEIAX
Pa3INYHBIX CIIy4acB B3aUMHOTO PACIIOIOKEHHUS MPSIMBIX M IIOCKOCTEH, ap-
TYMEHTHUPOBaHHUE CBOUX CYKICHHM.

DOpMyJIMPOBAaHUE ONPEIEICHUN, NPU3HAKOB M CBOWCTB NApAJICNIBHBIX M
NEPIEHANKYJISIPHBIX INIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHne MOCTPOEHHS YTIOB MEXKAY MPSIMBIMH, IPSIMOM M INTOCKOCTEIO,
MEXy IIIOCKOCTSIMU T10 OIMCAHMIO U PACIIO3HABAaHUE UX HA MOJIENIAX.
IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIOJIOKEHMSI MPSAMBIX U IUIOCKOCTEHN
MIPH PELICHUH 3a]1a4.

N3o0pakeHne Ha PUCYHKAaX M KOHCTPYHMPOBAaHHE HA MOAEISX IMEPHEHIUKY-
JIIPOB Y HaKJIOHHBIX K IJIOCKOCTH, IPSMBIX, NAPAIIENBHBIX IIJIOCKOCTEH, yI-
JIOB MEXY MPSIMOH U TUIOCKOCTBIO M 000CHOBAHUE TIOCTPOCHHSI.

Pemenne 3amau Ha BBIYHCIEHHE T€OMETPUYECKHX BEJIWYMH. ONUCBHIBaHUE
paccTosiHUS. OT TOYKU [0 IUIOCKOCTH, OT MPSIMOM A0 INIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXY CKPEIIMBAOIIUMUCS MPSMBIMHU, MEXKIY IIPOU3BOJIbHBI-
MU (pUrypaMu B IPOCTPAHCTBE.

dopMynUpOBaHUE U JTOKa3bIBAHHE OCHOBHBIX TEOPEM O PACcCTOSHUSX (T€o-
PEM CyIIeCTBOBAHMSI, CBOCTBA).

Uzo0paxkeHne Ha yepTekax M MOJENSNX PACCTOSHHUS M OOOCHOBAaHHE CBOUX
cyxxnennid. OnpeneneHne U BEIUMCIEHNE paccTOSTHUM B npocTpaHncTse. [Ipu-
MeHeHHe (POpMyII U TeOpeM TUTAaHUMETPUH TS pEIIeHus 3aad.
O3HakoOMIIEHHE C MTOHITHEM MapaljIeIbHOTO MPOEKTUPOBAHUS M €r0 CBOWMCT-
BaMu. dopMynnpoBaHHE TEOPEMBI O IUIOMAAM OPTOTOHAIBHOM MPOEKINH
MHOT'OyTOJIbHUKA.

[Ipumenenune Teopun it 000CHOBAHUS MOCTPOSHUN M BHIYHCIICHHA.
ApryMEHTHPOBaHUE CBOMX CYXACHHUH O B3aMMHOM paclOI0KEHUHUIIPOCTPaH-
CTBEHHBIX uryp.

MHoOrorpaHHuK#"

Omnucanue u XapaKTECpHUCTHKaA Pas3IMUHbIX BUAOB MHOI'OT'PaHHUKOB, IIEPEIYHC-
JICHHE WX DJIEMEHTOB U CBOWCTB.

N300paxeHne MHOTOTPaHHUKOB ¥ BBITIOJTHCHHUE MOCTPOCHUS Ha U300pake-
HUSX U MOJIENSIX MHOTOTPAaHHHUKOB.

Brruncnenne TUHEHHBIX 3JIEMEHTOB U YTJIOB B TIPOCTPAHCTBEHHBIX KOH(UTY-
panusx, apryMeHTUPOBAHUE CBOUX CY>KICHUM.

XapakTepucTHKa U N300paKeHUE CEUCHUS, Pa3BEPTKH MHOTOTPAaHHUKOB, BBI-
YHCIICHHUE TUIONIAJIeH TOBEPXHOCTEH.

11




[MocTpoenue npocTedmmux ceueHni Kyba, mpu3Mbl, mupaMusl. [IpuMenenne
(haKTOB M CBEJICHUH U3 TUIAHUMETPHH.

O3zHakoMJIEHHE C BHJIAMH CHMMETPHH B TPOCTPAHCTBE, (HOPMYyITHUpOBAHHE
ONpeNeNICHU W CBOMCTB. XapaKTEpPUCTHKAa CHMMETPUHU TEl BpalleHUS U
MHOTOTPaHHUKOB.

IIpumeHeHre CBOMCTB CHMMETPUM IIPU PEIICHUM 3a]1a4.

Hcnonk3oBanue MprOOPETCHHBIX 3HAHUH I UCCIISIOBAHUS U MOJICIIUPOBa-
HUS HECJIOKHBIX 3a/1a4.

N3ob6paxenne 0OCHOBHBIX MHOTOTPAHHHUKOB W BBIMTOJIHEHHE PHCYHKOB TIO yC-
JIOBUSIM 3aJ1ad.

Tesia 1 moBepxHOCTH
BpallleHus

O3HakOMJICHHE C BUJaMH TEJ BpalleHus, (OpMyIUpPOBaHUE UX ONPEICIICHUI
W CBOICTB.

QopMyIHpPOBaHUE TEOPEM O CEUCHHH Iapa TUTOCKOCTBIO M TIOCKOCTH, Kaca-
TEIBHOH K cepe.

XapakTepuCTHKa U U300paKCHUE TEl BPAIICHHS, UX Pa3BEPTKH, CCUCHUSI.
Pewienre 3amay Ha MOCTPOEHUE CEUYEHUM, BBIYMCICHHE AJIUH, PACCTOSHUU,
yrioB, miomaneii. [Ipoenenue moka3aTenbHBIX PACCYKICHUN MPU PEIICHUH
3a7ad4.

[IpumeHeHne CBOMCTB CHMMETPHH TPHU PEIISHUH 33/1a4 Ha Tella BpaIIeHUS,
KOMOHWHAIIHIO TEI.

I/I306pa)KCHI/IC OCHOBHBIX prFJ'II)IX TEJI U BBIIIOJIHCHUEC pI/ICYHKa 1o yCJIOBI/IIO
3aJa4u.

HN3mepeHus: B reoMeTpuu

O3HaKOMJIEHHUE € TIOHATHUSAMHU IJIOMAAN U 00beMa, aKCHOMAaMHU M CBOWCTBaMH.
Pemrenue 3amay Ha BBIYUCIICHHE TIOMIAJICH TIOCKAX (GUTYp C TPUMEHEHHEM
COOTBETCTBYIOMIUX (popMyT U (HaKTOB U3 MIAHUMETPHH.

Wzyuenne teopemM O BBIYMCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJI, pelle-
HHE 3aJa4 Ha IpUMEHEHHE (OPMYII BEIYUCICHUSI 00bEMOB.

Uzyuenne popmyn /it BBIYHCICHUS TUIOMA/IEH MOBEPXHOCTEW MHOTOIpaH-
HUKOB U T€J BPAIICHNUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS IUIOLIA N IOBEPXHOCTH CHEPHL.
Pewrenure 3a1au Ha BBIYKCIEHUE TUIOIIAIEH TOBEPXHOCTH POCTPAHCTBEHHBIX
TeJ.

KoopanuaTtel 1 BeKTOpbI

O3HakoMIIEHHE C TIOHATHEM BeKTopa. V3ydueHne 1ekapTOBOM CUCTEMBI KOOp-
JIMHAT B MPOCTPAHCTBE, NOCTPOEHHE MO 3aJaHHBIM KOOpAWHATaM TOYEK H
IJIOCKOCTEW, HAX0XKAEHUE KOOPAUHAT TOYEK.

Haxoxnenue ypaBHEHHMH OKpYXHOCTH, c(epbl, IMIOCKOCTH. Brruucnenue
paccTOSHUI MEX Ay TOUKaMH.

N3yueHue cBONCTB BEKTOPHBIX BEIWYMH, IPABHUJI Pa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABWII HAXOXKICHUSI KOOPAMHAT BEKTOPA B IIPO-
CTPAHCTBE, MPaBWJI ACUCTBUIN C BEKTOPaMH, 33JaHHBIMH KOOPJAMHATAMHU.
[IpumeHeHune Teopur IpH peLIEHNH 3a]ad Ha JISHCTBHS ¢ BEKTOPaMHU.
N3yueHue CKaJISpHOTO IPOM3BEIAECHUS BEKTOPOB, BEKTOPHOIO YpaBHEHMS
NpsIMOM M TuIocKocTU. IlpuMeHeHne Teopun MpH peleHu  3aAad Ha JeHCT-
BUS C BEKTOpaMH, KOOPAMHATHBIM METOJI, TPUMEHEHUE BEKTOPOB JIJIs1 BBIUHUC-
JIEHUS BEJIMYMH YIJIOB U PacCTOSHUM.

O3HakOMJIEHHE C [OKa3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
PacnoI0KEHUH MPSIMBIX U IIIOCKOCTEHN ¢ NCIOIb30BAHUEM BEKTOPOB
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOMU JUCIUIIJIUHBI

2.1. PACIIPEJEJIEHME YYEBHOI'O BPEMEHU YYEBHOM JUCILUILIN-

HbI

Conepxkanue pasjena BBIITOJHEHO B BUie BbiUckd u3 YII. B Tabmuue 1 mpencraBiieHa WH-
dbopMarus o pacrnpeaeeHuu o0IIei TPyI0eMKOCTH O0yYeHHS B yacax IO CEMECTpaM, BHJIOB U 00be-
MOB y4eOHOM paboThl B wacax (nekmuu (JI)), mpaktuueckue 3ausatus (IIp), o pacnpenenennn dhopm
CPC — camocTosTeNnbHOM PabOThl CTYIEHTOB, pacueTHO-Tpaduueckue padorsl (PI'P), koHTpoOIBHBIE
pa6otsl (KP), nnnuBunyansasie 3ananus (M3) u apyrue pabotsn), a Takxke dhopm I[TA — npomexyTou-
HOU aTTecTanuu CTYACHTOB Mo aucuuinHe(dk3amer (D), muddepernupoBanubiid 3auet ([3), 3auer
(3), npyrue GopMbI KOHTPOIISA):

Tabnuna 1 — Pacnipenenenue yueOGHOro BpeMEHH IUCIUTIIHHBI

®dopma 00y- | Cemectp u ero PACITIPEJIEJIEHNE
YEeHU MPOJOJKU- O6en B ToM uncne Dopmbl
TENBHOCTh Tpyno- Ha aynuropssle 3aHsATUS (dac) Ha CPC Ha xon- npome-
(menm.) €MKOCTH CyJbTa- KyTOU-
(qac) U0 HOH at-
Bcero /B B tom uncne (aac) | Gopmnl (gac) TecTauuu
MHTEpaK- J J6 | Ip(C) CPC
TUBHOM
dopme
1 2 3 4 5 6 7 8 9 10 11
Oumnas (O) 1 cemectp, 96 64 32 32 31 u3 1 C)
16 Henennb PI'P
2 cemecTp, 138 92 46 46 45 "3 1 C)
23 Hepenu PT'P
Bcero: 234 156 78 78 76 2
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2.2. TEMATUYECKHUM IIJIAH YYEBHOM TUCHUIIJIAHBI

VYue HaumenoBanue Conepxanue y4eOHOTO MaTepHaa, J1abopaTOpHbIE U MPaKTHYECKUE pabOTHI, CAMOCTOSITeTIbHAS O0bem ua- Pexo- YpoBeHb
OHBI pa3IeioB B TEM paboTa oOyJaromuxcs COB OYHAas MCH- OCBOCHHSI
51 dhopma JTyeMble
O YMM
Ce-
MecCT
P
1 2 3 4 5 6
Beenenue 3
Cooepoicanue yuedbnozo mamepuana: 1,2,3, 2
MartemaTka B HayKe, TEXHHKE, SKOHOMHUKE, HHQOPMALIMOHHBIX TEXHOJIOTHSIX M HPAKTHYECKON 2 7,8,9
JesitenpHoCTd. Llenu u 3a1a4u n3ydyeHusl MaTeMaTHKH.
Camocmonamenvhasn paboma o0yuaruuxcs:
e OCHOBHBIE TEOPETUKO-MHOXKECTBEHHbIE MTOHATHSI MATEMATHKH 1
§ Pa3nen 1. Aareopa 34
3 Tema 1.1 PazBu- | Coodepircanue yueonozo mamepuana: 1,2,3,6, 2
- THE NOHATHA 0 Llenbie u panmoHanbHbIe uncia. [elicTBUTeNbHbIC Ynca. [IprOnnKeHHbIe BHIYUCICHUS. 4 7,8,9,11
= yucie KommuiekcHble uncna.
5 IpaKkTHYeCKHe 3aHATHSI
g; Apudmernueckue JEHCTBUS HaJ YMCIaMU, HAXOXKIACHUE MPUOIMIKEHHBIX 3HAYCHHH BEIMYWH W 4
© MOTPENIHOCTEH BBIYMCIIEHUH (aOCONMIOTHOW M OTHOCHUTENHHOH), CpaBHEHHE YHCIIOBBIX BBIpaKe-
§ HUH.
— Camocmoamenvnaa padboma odyuarouuxca:
N3y4eHnre uCTopuyecKoro MOHITHS O YHUCIIE. 2
Hamucanwne pedepata 1o 3a1aHHBIM TEMaM.
Pemtenne 3amau.
[TonroToBka K KOHTPOJBHOH padore.
2

Tema 1.2 Kopnn,

Cooeporcanue yuedonozo mamepuana:




CTeneHu U JIora-
pudmbl

Kopuu u crenenu. KopHu HaTypanbHOU CTENEHW W3 YHCIAa U UX CcBoMcTBa. CTENEHU C paluo-
HAJBHBIMH TTOKa3aTeIsIMU, UX cBoWcTBa. CTeneHn C AeWCTBUTENBHBIME TIOKa3aresiMu. CBOMCTBa
CTETICHH C IeHCTBUTENHHBIM TIOKa3aTeNIEM.

Jlorapudm. Jlorapudm umcna. OCHOBHOE JIorapu(MUYECKOE TOKACCTBO. JleCATUYHBIC M HATY-
panbHbIe Jorapudmel. [IpaBuna neficTBuii ¢ morapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.
IIpeobpazoBanme anredpanmdecknx BeIpaxeHui. [IpeoOpazoBanne panMOHAIBHBIX, HPPAHOHATh-
HBIX CTCIICHHBIX, TOKA3aTEIIbHBIX U JIOTapU()PMUICCKIX BRIPAKCHUH.

10

IIpakTHyecKue 3aHATHS

Brruucienue u cpaBHeHHE KOpHEW. BhINONIHEHHE pacueToB ¢ paauKaiaMu. PellieHre uppanyo-
HaAJNBHBIX ypaBHeHWH. HaxoxeHre 3HaueHU cTereHei ¢ palnoHaIbHBIMU TToKa3aTensimu. Cpas-
HeHue creneHell. [Ipeobpa3oBaHus BhIpakeHHIA, COACPKAIINX CTETICHH.

Peuienune noka3aTenbHbIX ypaBHEHUH. PenieHre npuKkiaaHbIX 3a1ad.

Haxoxnenve 3HadeHnii jgorapudma Mo Mpou3BOIBHOMY OCHOBaHHIO. [lepexon oT ogHOro OCHO-
BaHUs K Apyromy. Beruncienue u cpaBHeHue JorapupmoB. JlorapupMupoBanue u MOTEHIMPOBA-
HHUe BbIpakeHU#. [TpuOmKeHHbIe BEIYUCICHHUS W PEUICHUS MPHUKIAAHBIX 3a4a4. Pemenue jora-
pUGMUIECKUX YpaBHEHHN.

10

Camocmoamenvnasn paboma odyuarouwjuxca:

N3ydenue uctopuyeckoro MaTepuaia.
Hanmcanwue pedepata 1o 3agaHHBIM TeMaM.
Pemienue 3amay.

ITonroToBKa K KOHTPOJIBHON padoTe.

Paznea 2. OcHOBBI T

UTOHOMETPHUH

32

Tema 2.1 OcHoB-

Cooepircanue yuedbnozo mamepuana:

HbIC MOHATUA

Pa,I[I/IaHHaH MEpa yriJia. BpaH_IaTeJ'H:HOe JABHOKCHHUC. CI/IHyC, KOCHHYC, TAHI'CHC U KOTAHI'CHC YHMCJIA.

IIpakTuyeckue 3aHATHS

PaguanHbIi METOJ M3MEPEHUsI YIJIOB BPAIICHUs! U CBSI3b C IPalyCHOM MEpOH.

Camocmoamenvnaa padboma odyuarouuxca:

N3ydyenne uCTOpUIeCcKOro MaTepurara.
Hammucanwue pedepara 1o 3a1aHHBIM TEMaM.
Pemenune 3amauq.

Tema 2.2 OcHoOB-

Cooeprcanue yuebnozo mamepuana:

HbIC TPUTOHOMET-
PpUYECCKHE TOXKIAEC-
CTBa

®opmyinsl npuBeneHAs. PopMyiibl cioxeHHus. PopMyJibl yaBOeHHs. POPMYIIbI OJOBUHHOTO yT-
na.

IIpakTHYecKHue 3aHATHSA

OcHOBHbBIE TPUTOHOMCTPUUICCKUC TOKACCTBA, (1)OpMy.l'H>I CJIOKCHHA, YABOCHHUH.

Camocmoamensnasn paboma odyuaujuxcsa:

Pemenue 3amau.

Tema 2.3 IIpeo0-

Cooeporcanue yuebnozo mamepuana:

pa3oBaHuA MPoO-

Hpeo6pa30BaHHe CYMMBI TPUT'OHOMCTPUUYCCKUX q)YHKHHfI B INPOU3BCACHUC U INPOU3BCIACHUSA B

1,2,6,7,
8,9,11
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cTeHIINX TPUTO-

CYMMY. BBIpa)KeHI/IC TPUTOHOMCTPUUICCKUX (bYHKLII/Iﬁ 4Cpe3 TAHICHC NTOJJOBUHHOI'O apTyMCHTA.

HoMeTpuuecKuX | I[IpakTuyeckue 3aHATHSA
BBbIPaKeHHH IIpeobpa3oBanne CyMMBI TPUTOHOMETPHYECKHX (YHKIMI B TMpoM3BeNEHHUE, MpeoOpa3oBaHUE 2
MIPOM3BEICHIS] TPUTOHOMETPUIECKUX (DYHKITHA B CYMMY.
Camocmoamenvnasn paboma odyuarouuxcs:
Pemenne 3anau. 3
IToaroroBka K KOHTPOJIBHOM paboTe.
Tema 2.4 Tpuro- | Codepicanue yueonozo mamepuana:
HoMeTpu4yeckue | IIpocreiimne TpuroHoMerpuieckue ypaBHeHus. IIpocreiinime TpUroHOMETPUUYECKUE HEPABEHCT- 2
YPABHEHUS U He- | Ba.
paBeHCTBa IIpakTHYecKue 3aHATHSA
[IpocTeiimme TpUroHOMETpUYECKHEe YpaBHEHHUS 1 HEPABEHCTRA. 2
Camocmoamenvhan paboma odyuarouguxca:
Pemienue 3aaau. 3
Tema 2.5 O6par- | Codepocanue yuedbnozo mamepuana:
Hble TPUTOHOMET- | APKCHHYC, apKKOCHHYC, ApDKTaHTCHC. 2
puyeckne pyHk- | [pakruyecKue 3aHATHS
i OOpatHbIe TPUTOHOMETPHYECKHE PYHKIMH: aPKCUHYC, apPKKOCHHYC, aPKTaHTEHC. 2
Camocmoamenvrnaa padboma odyuarouuxca:
Peurenue 3amau. 3
IlonroToBKa K KOHTPOJIBHON padoTe.
Pa3nen 3. @yHKIHH, HX CBOHCTBA U TPaUKH 26
Tema 3.1 Cooeporcanue yuedbnozo mamepuana: 1,2,6,7,
OyHKIUH OO0nacTth omnpeneneHusl 1 MHOXKECTBO 3HaYCHUH; TpaduK (YHKIUH, TOCTPOEHHE IPadUKOB QPYHK- 1,5 8,9,11
Ui, 33/IaHHBIX PA3JTUYHBIMHU CIIOCOOAMH.
IlpakTuyeckue 3aHATHS
[Tpumepsl 3aBUCMOCTEH MEX]Ty TIEPEMEHHBIMHU B PEaJIbHBIX MPOIIECCAaX U3 CMEXKHBIX AUCITUTLIHH. 15
Onpenenenne GyHKIHH.
Camocmoamenvnan paboma odyuarouuxca:
W3yueHne UCTOPUYECKOTO MaTepHania. 2
Pewienue 3anay.
Tema 3.2 Cooeporcanue yuebnozo mamepuana:
CpoiicTBa pyHK- | MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUOIUIHOCTE. [IpoMekyTku Bo3pac- 2
11107 TaHWS W YOBIBaHHS, HaWOOJbIIICE U HaUMEHBIIIEEe 3HAUCHHS, TOUYKH dKcTpemyMma. [ 'paduueckas

uHTepnperanys. [Ipumepsl GyHKIMOHANBHBIX 3aBUCUMOCTEH B PEabHBIX IPOLIECCaX U SBICHUSIX.
Apudmernueckue onepaunu Hag GyHKuusMu. Cioxnas ¢pyHkuus (komnosuuus). [lonstue o He-
NPEPHIBHOCTH (DYHKLIUH.

HpaKanecKne 3AHATUA
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ctu. [Ipesen nocienoBaTenbHOCTH. beckoHEUHO yOBIBarOIasi reOMETPUYIECKAs! TPOTPECCHSL.

Camocmoamensnasn paboma odyuarouuxca:

[Hoctpoenne u uyrenue rpadukoB ¢yHkuuii. MccnepoBanme ¢(ynkunu. CBOWCTBa JIMHEHHOM, 2
KBaJIpaTHYHON, KyCOYHO-TMHEWHOHN 1 ApoOHONMMHETHON QyHkunii. HenpepbiBHBIE U Teproamnde-
ckne (QyHKITHH.
Camocmoamenvnasn paboma odyuarouuxcs:
Penrenue 3a1au. 2
Tema 3.3 Cooeporcanue yuedbnozo mamepuana:
Oo6parnbie pyHk- | O6aacTh onpe/esneHus U 001acTh 3HaUeHuil 06paTHON dyHKmu. ['paduk obpaTHO# HYHKIHH. 15
nuu IIpakTHyeckue 3aHATHS
OO6patHbie QYHKINH U UX TpadUKH. 15
Camocmosamensnas paboma o0yuawuuxcs:
Pemenue 3anau. 3
[ToaroroBka K KOHTPOJIBHOM padoTe.
Tema 3.4 Cooeporcanue yuedbnozo mamepuana:
Crenennsble, moka- | Onpenenenust GpyHKiuil, ux cBoiictBa u rpaduku. [IpeodbpazoBanus rpadukos. [lapamrensHbIi 3
3aTe/IbHbIE, JIOTa- | TIEPEHOC, CHMMETPHUS OTHOCHTEIIBHO OCEH KOOPIMHAT M CHMMETpPHSI OTHOCHTEJIFHO Hadaia Koop-
pugMuYecKHe H | TUHAT, CHMMETPHS OTHOCUTEJIBHO MPSIMOH Y = X, PaCTSKEHHE M C)KATUE BJIOJb OCEH KOOPAHMHAT.
TpuroHomerpuye- | I[lpakTuueckue 3aHATUS
ckHe GYKKIUMH. | Cpojicta 1 rpapMKy CHHYCa, KOCHHYCA, TAHTCHCA M KOTaHTeHca. OGpaTHbIe TPUTOHOMETpHHC- 3
ObpatHbIe TPUTo- | cxye pynxuun. IIpeoGpasoBanns rpaduka Gpymkiui. Iapmonmueckue konebanus. [IpHKIagHbe
HOMETPHYECKHE | 331ayqy. [lokaszaTenbHbIE, JOrapuGMUIECKUE, TPUTOHOMETPHUYECKHE YPABHEHHSI 1 HEPABEHCTBA.
$ynxuun Camocmoamenvhasn padoma oGy4auuxcs:
Pemenue 3amau. 3
[ToaroroBka K KOHTPOJIBHOM padoTe.
Hroro 3a nepBblii cemecTp 96
B ToMm uncie: Teopernueckoro odyueHus 32
IpakTHYecKuX 3aHATHI 32
CamocTosTeIbHOI padoThI 31
KouncyabTanus 1
a Pa3nen 4. Hauana MaTeMaTH4eCKOro aHAIH3A 33
§ Tema 4.1 Cooepoicanue yuednozo mamepuana: 1,2,3,4,
§ IlocaenoBarenb- | CrocoGwl 3a1aHKs U CBOWCTBA YHCIIOBBIX nocnenoBatenbHocTed. [loHsTHE O peaene nmocnenoBa- 3 6,7,8,9,
~ HOCTH TenbHOCTH. CylleCTBOBaHME Tpe/eia MOHOTOHHOM OTpaHHMYEHHOH mocienoBaresibHOCTH. CyM- 11
gﬁ MUpOBaHUE TOCNIENOBaTeIbHOCTEH. beckoHeuHo yObIBatomasi reoMeTprUIecKasi IIPOrPECcCHst U ee
3 CyMMma.
g, IpakTHYeCKHE 3aAHATHS
E YucnoBasi mocae0BaTeNbHOCTh, CIIOCOObI €€ 3a/laHMsl, BBIYMCIICHHUS YWICHOB IOCIIEI0BATENbHO- 3
E
o
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M3yueHue ucTopuyeckoro MaTepuana.
Hammcanme pedepara 1mo 3aqaHHBIM TEMaM.
Pemenne 3amau.

Tema 4.2
IIpousBoanas

Cooeporcanue yuedbnozo mamepuana:

[TonsiTre 0 Mpon3BOIHON (QYHKIMH, €€ TeOMETPUIEeCKUi 1 pr3ndeckuii CMBICI. YpaBHEHHE Kaca-
TeNbHOH K Tpaduky GyHKimu. [Ipon3BomHbIE CYMMBI, Pa3HOCTH, NMPOM3BEICHUS, YacTHbIE. [1po-
M3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIHHA. [IpuMeHeHne NmpoW3BOTHON K HCCIEIOBAHUIO
¢yHkuuit 1 noctpoenuto rpadpukos. [IponsBoaHbie 00paTHON QYHKIMK M KOMIO3UIMH (HYHKLIUH.
[Tpumepsl UCTIONB30BAHUS TPOU3BOAHOM AJIS1 HAXOXKACHUS HAMTYUIIETO PELICHUS] B PUKJIATHBIX
3amadax. Bropas npousBoHas, €¢ TCOMETPUISCKUNA 1 PU3NIECKUA CMBICI. Haxoxaerue ckopo-
CTH ISl TIpOIIecca, 3aJaHHOTO (hOPMYIION U TPadUKOM.

HpaRanecmle 3aHATUSA

IIpousBoiHAs: MEXAHUYECKUM U T€OMETPUYECKUM CMBICI ITPOU3BOIHOM. YpaBHEHHE KACATEIbHON
B obmem Bupe. [Ipasuna u popmynsr nuddepernupoBanms, Tabnua MPON3BOIHBIX dJIEMEHTap-
HeIX (pyHKIUi. MccnenoBanue GyHKINE ¢ MOMOMIBIO TPOn3BoAHON. Haxoxxnenne HanOombIero,
HAMMEHBIIIETO 3HAYCHHUS M DKCTPEMAaJIbHBIX 3HAYCHUH (QYHKIIHH.

Camocmoamenvhasn paboma odyuarouuxcsa:

N3ydenune ucTopudeckoro Marepuara.
Hammucanwne pedepara 1mo 3a1aHHBIM TEMaM.
Pemienue 3amay.

[ToaroToBKa K KOHTPOJLHOM padore.

Tema 4.3
IlepBooOpa3nasi u
HHTerpa

Cooepircanue yuedbnozo mamepuana:

IIpumeHeHue onpenesIeHHOTO HHTerpaa JIlsl HaXOXKAECHHs IUIOIAAd KPUBOJIMHEHHON Tpaneuy.
®opmyna Herorona—Jleiioanna. [Ipumepsl npumeHeHns HHTerpasa B GU3MKe ¥ TEOMETPUH.

HpaKaneCKne 3aAHATUSA

Wnrerpan u nepBoobpaznas. Teopema HetoTona—JleiiOnnna. [Ipumenenne uHTErpaia K BeIYKC-
JICHUIO (I)I/ISI/ILICCKI/IX BEJIMYUH U IUIOIIAJCH.

Camocmoamenvrnaa padboma odyuarouwuxca:

W3ydeHne ucropuyeckoro MaTepuaia.
Hanwucanue pedepara no 3aJaHHBIM TEMaM.
Pemenmne 3anau.

[TonroToBka K KOHTPOJBHOM padore.

Pazgen S. YpaBHeHus1 1 HEpaBEeHCTBA

23

Tema 5.1
YpaBHeHus u cuc-
TeMbl YPABHEHMIA.

Hepagencrtsa.

Cooeporcanue yuebnozo mamepuana:

PanuonaneHble, UppallOHaIbHbIE, TOKA3aTeIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTE-
MEI. PaBHOCHITLHOCTh YpaBHEHH, HEPABEHCTB, cucTeM. OCHOBHBIE TIPUEMBI HX PEIIeHUs (pasiio-
JKeHHe Ha MHOXXHUTEIH, BBEJICHIE HOBBIX HEN3BECTHBIX, MMOACTAHOBKA, rpauueckuii MeToxn).

PanmonaneHble, WppalMOHANbHBIC, TOKA3aTEIbHBIE U TPUTOHOMETpUYECKHUE HepaBeHCcTBa. Oc-

1,2,6,7,
8,9,11
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HOBHBIC ITPUCMBI UX PCIICHUA.

IIpakTHyeckue 3aHATHS

KopHuu ypaBHenuii. PaBHOCHIBHOCTE ypaBHeHUI HepaBeHTCB. [IpeoOpazoBanue ypaBHeHHH. Oc-
HOBHBIE IPUEMBI pELICHUs] YpaBHEHUU. PenieHue cucteM ypaBHEHUN U HEPABEHCTB.

Camocmoamensnasn paboma odyuarouwuxca:

N3yyenune uctopudeckoro Marepuara.
Hamucanwue pedepara 1o 3afaHHBIM TEMaM.
Pemenne 3amau.

Tema 5.2
Hcnoan3oBanue
cBOlicTB U rpadu-
KOB GyHKUUI npu
peLeHnd ypaBHe-
HMIi M HEPABEHCTB.

Cooeporcanue yuedonozo mamepuana:

Merton unTepBanoB. M3o0pakeHne Ha KOOPJMHATHON IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHE-
HHUH 1 HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

IIpakTH4yeckne 3aHATHUSA

Hcnonb3oBanue CBOMCTB U rpadUKOB (QYHKIMHA JUTS pelleHHs] YpaBHEHHI U HepaBeHCTB. [Ipume-
HEHHE MaTeMaTHYECKHX METO/OB JIsl PELICHUS COJePKATELHBIX 3a/1a4 M3 Pa3IMYHbIX 00nacTei
HayKH M OpakTHKH. HTeppeTanus pe3ysbTaTa, y4eT pealbHbIX OTPAHHYCHHH.

Camocmoamenvnasn paboma odyuarouwjuxca:

N3ydenune uctopuyeckoro MaTepuraia.
Pemenue 3anau.
IlonroToBKa K KOHTPOIBHON padoTe.

Pazngen 6. KomOunaropuka, CTAaTUCTUKA U TEOPHUS BEPOSITHOCTEI

30

Tema 6.1
JJIeMEHTHI KOM-
OMHATOPUKH

Cooepoicanue yuednozo mamepuana:

OCHOBHBIE MOHITUS KOMOMHATOPHKH. 3aJaydl Ha MOACYET YHCIIa Pa3MEIICHUH, IepecTaHOBOK,
coyeranuil. Pemenne 3anau Ha nepedop Bapuantos. @opmyna 6unoma HeroToHa. CBolicTBa Ou-
HOMUHAIBHBIX K03 durmenToB. Tpeyronbauk [lackans.

HpaKaneCKne 3aHATUSA

Hcropust pa3BUTHS KOMOMHATOPHUKH, TEOPUU BEPOSATHOCTEH M CTATUCTHKU W MX POJIb B Pa3liny-
HBIX cepax YenoBeuecKor xusHenesTenpHocTu. [IpaBuia komOuHaTopuky. Perienne komOnHa-
TOPHBIX 3a/1a4. PazMmerienus, coueTanus u nepecraHoBku. bunom HeroToHa n Tpeyronsauk [lac-
kaJsi. [IpuknajgHble 3aayu.

Camocmoamensnasn paboma odyuarouuxca:

M3ydeHne uCTOpUIECKOTO MaTepHaa.
Hamnucanne pedepata 1o 3a1aHHBIM TEMaM.
Pemrenne 3amau.

Tema 6.2
DJIeMeHThI TEOPUH
BEPOATHOCTEI

Cooeporcanue yuebnozo mamepuana:

CoO0bITHE, BEPOSTHOCTH COOBITHSA, CIIOKEHHE U YMHOXKECHHE BeposTHOCTeH. [loHsTHEe 0 He3aBUCH-
MocTU coObITHH. JlUCKpeTHAs ciTydaiiHas BeJIWYWHA, 3aKOH ee pacrpezeneHus. YucioBsie Xxapakx-
TEPUCTUKH JUCKPETHOM CITydaliHOM BeauunHbl. [IOHATHE 0 3aKOHE OOJIBIIMX YHCEIL.

1,2,4)5,
6,7,8,9,
10,11
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IIpakTH4eckune 3aHATHSA

Knaccuueckoe omnpejienenre BepossTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPOSTHO- 3
creil. Beruncnenue sepodrHocteil. [Ipukiiagaele 3ana4u.
Camocmosamenvhas paboma ooyuaowuxcs:
N3zydenune ucropuyeckoro MaTepuraia. 3
Hanwucanue pedepara 1o 3ajaHHbIM TEMaM.
Pewenue 3anau.
Tema 6.3 Cooepsrcanue yueonozo mamepuana:
DlIeMeHThI MaTe- [IpencraBnenue AaHHBIX (TAOIUILBI, AUATPAMMBIL, TpadUKH), TeHepaabHas COBOKYITHOCTb, BEIOOD- 2
MaTHYeCKOM CTa- | g cpenHee apudmMeTHueckoe, Mearana. IToHsATHE 0 331a9aX MaTEMAaTHUECKOW CTATHCTHKH.
THCTHKH TpakTHyecKne 3aHATHSI
Pemrenne mpakTHUeCKUX 3a/lad C MPUMEHEHHUEM BEPOSTHOCTHBIX MeToAOB. [lpeacraBnenue um- 2
c0BBIX NaHHBIX. [Ipukinagaele 3agaun.
Camocmoamenwvhan paboma odyuarouguxca:
W3yyeHne HCTOPUUECKOTO MaTeprana. 4
Pemenwne 3amau.
[ToaroroBka K KOHTPOJIBHOM padoTe.
Paznen 7. 'eomeTpus 51
Tema 7.1 Cooeprcanue yuebnozo mamepuana: 1,2,3,6,
MpsiMbIe M I10C- | B3apvuoe pacronokenne ABYX IPAMbIX B IPOCTPAHCTBE. [1apaiiebHOCTh MPSIMOi i IITOCKOCTH. 7 78911
KOCTH B IIpO- IMapannenpHOCTh IUTOCKOCTER. IlepneHIuKyIApHOCTh IPAMOM M IUIOCKOCTH. lleprneHaukyisap u
CTpaHCTBE HaKJIOHHAas. YTOJI MeX1y MPSIMOH M IJIOCKOCTBIO. JIBYrpaHHBIH yroi. YToa MexX1y INIOCKOCTSIMH.
[lepneHANKYIIpHOCTH ABYX IUIOCKOCTEH. ['eomerpuueckue mpeoOpa3oBaHUsS MPOCTPAHCTBA: IMa-
paJuUIeNbHBIA TEPeHOC, CUMMETPHsI OTHOCUTENBHO IIocKocTH. [lapaniensHoe mpoeKkTHpOBaHHE.
ITnomaap opTOroHa bHOM Npoekimu. M300paskeHne NpocTpaHCTBEHHBIX QUryp.
IMpakTnyeckue 3aHATHS
ITpy3Haky B3aUMHOIO PACHOJIOKEHHUS NPAMBIX. YTOJI MEXIy NpsMbIMH. B3anMHOe pacmosioxe- 7
HUE NPAMBIX U IUIOCKOCTEN. IlepneHauKysp 1 HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXy IPsIMON 1
IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIloNIOKEHUU NMPSIMOH M IIOocKOCcTH. TeopeMa o Tpex mep-
neHauKysspax. [IpusHaku u cBoiicTBa mapajieNbHBIX M MEPIEeHAMKYISAPHBIX MJIOCKocTel. Pac-
CTOSIHHE OT TOYKH /IO TUIOCKOCTH, OT MPSIMOW JIO TJIOCKOCTH, PACCTOSHHUE MEXIY IIOCKOCTIMH,
MEX]Y CKpPEIIUBAIOIIUMHUCS TPSMBIMH, MEXITy MPOU3BOJIBHBIMH (UTYypaMu B mpocTpancTse. [la-
pajuienbHOEe MPOEKTUPOBAHME U €ro CBOWCTBA. TeopeMa O IUIOMAAN OPTOrOHAIBHON MPOEKIHUU
MHOTOYTOJIbHUKA. B3arMHOE pacnonokeHne MpOCTPaHCTBEHHBIX PUTYD.
Camocmosamenvras paboma odyuaowuxcs:
N3yueHune ucTopuueckoro Marepuaia. 4

Hammcanme pedepara 1mo 3aqaHHBIM TEMaM.
Pemtenne 3amau.
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[TonroToBka K KOHTPOJIBHOH pabore.

Tema 7.2
MHorpaHHUKH.
Tes1a 1 MOBEPXHO-
CTH BpallleHusl.
HN3MepeHus B reo-

Cooeporcanue yuedbnozo mamepuana:

Bepmunebl, pedpa, rpaHn MHOTOrpaHHUKa. Pa3zBepTka. MHOTOrpaHHbIC YIibl. BhIMyKible MHOTO-
rpanauKd. Teopema Diinepa. [Ipusma. [Ipsmas n HakimonHas npm3Ma. [IpaBmipHas npu3ma. [la-
pammenenunen. Ky06. [Iupamuna. [lpaBuinsHast mupamuga. Y cedennas nupamuaa. Terpasap.

CummMmerpuu B KyOe, B mapajuienenunesie, B npusmMe u nupamuje. Cedenus: Ky0a, MpU3MbI U -

MeTpHHU pamunbl. [IpencraBinenre o mpaBUIBHBIX MHOTOTPaHHHKAX (TeTpadape, Ky0de, OKTarape, nojeKa-
3Ape U UKOocadape).
Hunueap u koHyC. Y cedeHHbI konyc. OCHOBaHUE, BRICOTa, OOKOBAs MOBEPXHOCTh, O0pa3yroias,
pasBepTka. OceBble ceueHHsl U ceueHHs, mapaienbHble ocHoBanuio. Lllap u chepa, nx ceueHwus.
KacarenbHas miuockocTs K chepe.
O06wvem u ero m3mepenue. MurterpanbHas ¢opmyna oobema. Dopmynsl o0bema Kyba, mMpsiMo-
YroJbHOTO Tapajulesienunea, Npu3Mbl, HuinaApa. Dopmynbl o0beMa NHpaMUABl U KOHYcA.
DopMyIbel IUIOLAAN MOBEPXHOCTEH LMIMHApAa U KoHyca. PopMyiiel o0beMa miapa W IUIOLIanu
ctepsl. [Togobue Ten. OTHOMIEHNS TUIOIMAEH MOBEPXHOCTEN N 00HEMOB OJJOOHBIX TEJ.
IMpakTnyeckue 3aHATHA
Paznuunble BuIbl MHOTOTpaHHUKOB. WX m3o0paxenus. CedeHus, pa3BepTKU MHOTOTPaHHHUKOB.
ITnomane noBepxHocT. Buasl cummeTpuit B mpoctpancTse. CUMMETpHS TN BpPaIllEHUS U MHOTO-
TrPaHHUKOB. Beruncnenue miomanei 1 00beMOB.
Camocmoamenvnaa padboma odyuarouwuxca:
W3yyeHne HCTOPHUUECKOTO MaTeprana.
Hanwucanue pedepara no 3ajaHHbIM TEMaM.
Pemenue 3anau.
[ToaroroBka K KOHTPOJIBHOI padore.

Tema 7.3 Cooepoicanue yuednozo mamepuana:

Koopmunatel M | TIpgmoyronsras (1ekapToBa) cHCTEMa KOOPAMHAT B MPOCTpaHCTBE. DOPMyIIa PACCTOSHHS MEKILY
BEKTOPLI JIBYMS TOUKaMHU. YpaBHEHUs cepbl, IIIOCKOCTH U psaMoi. Bextopsl. Monyns Bekropa. PaBencr-

BO BeKTOpOB. Cl10:K€HUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4UCIO. Pa3noixeHue BeKTopa 0 Ha-
IIpaBJICHUAM. YTOJ MEXIy AByMs BekTopaMu. I[Ipoekuys BekTopa Ha ocbk. KoopanHATEI BEKTOPA.
CkansspHOE TIPOM3BEACHNUE BEKTOPOB. Vcnonp3oBaHNe KOOPAMHAT U BEKTOPOB IPU PEIICHUN Ma-
TEMATUYECKUX U IPUKIIAIHBIX 33]1a4.

HpaKTuquKne 3aHATUSA

Bextopsl. [lelicTBusa ¢ BekTopamu. JlekapToBa cucTeMa KOOPAHMHAT B MPOCTPAHCTBE.Y paBHEHUE
OKPY>KHOCTH, c(epbl, TUIOCKOCTH. PaccTrossHue Mexmy Toukamu. JIeicTBUsS ¢ BEeKTOpamH, 3ajaH-
HBIMH KoopauHatamu. CKalsipHOE NPOU3BEJECHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSMON U
10cKoCTH. Vcnonp30oBaHNe BEKTOPOB MPHU T0KA3aTENBCTBE TEOPEM CTEPEOMETPHH.

Camocmoamensnasn paboma odyuarouwuxca:

I/I3yquHe HUCTOPHUYCCKOTO MAaTCpHaJIad.
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Pemtenne 3amau.
IToaroroBka K KOHTPOJIBHOM paboTe.

Hroro 3a BTOpOIi cemecTp 138

B Tom uuciae: Teopernueckoro o0yuenust 46
IIpakTHYecKuX 3aHATHI 46
CamocTosITeIbHOMH PadoThI 45
KoncyabTanus 1

BCEI'O 234

B ToM uncie: TeopeTuueckoro o0yueHust 78
IIpakTHYecKUX 3aHATHI 78
CamocTosTeJIbHOI padoThI 76
KouncyabTanus 2

I[J'IH XaPaAKTCPUCTHKHU YPOBHA OCBOCHUS y‘Ie6HOl"O MaTepHraia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HaYEHMUS:

1 — o3HaKOMUTENBHBIN (Y3HABaHUE PaHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2 — penpoAYKTHUBHBIN (BBIIOJIIHEHUE AEATEILHOCTH MO 00pa3ily, HHCTPYKIIUU WUJIH MO PYKOBOJCTBOM)

3

— MPOJYKTUBHBIN (TNTAHUPOBAHUE M CAMOCTOSTEIIEHOE BBITIOJIHEHUE JESITEIHHOCTH, PeIIeHHE POOIEMHBIX 3a/1a4
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3. CAMOCTOATEJIBHAS PABOTA CTYJAEHTOB

CamocrositesbHas padora cryaeHToB (CPC) — 310 rutanupyemas yaeOHas ¥ HaydHas pado-
Ta, BBINIOJIHSIEMasl 10 3aJaHUIO0 MIPENO0IaBaTelis U MO €ro METOIMYECKUM U HAYYHBIM PYKOBOJCTBOM.
CPC 1o maHHOW TUCLUILUIMHE BKIIIOYAET:
® u3yuYcHHE TEOPETUYECKOTrO MaTepuana. MpopaboTKa MPOWIECHHOro y4eOHOro MaTepuana o
KOHCIIEKTaM JICKIIUH, PEKOMEHOBAaHHOW YUCOHOW W HAYIHOU JIUTEPATYPHI;
® BBINIOJIHEHUE WHAMBHUIYAIBHBIX CAMOCTOSTEIBHBIX TBOpPYECKHX paboT u 3amanuii (pede-

par).

Pacnipenenenue OrokeTa BpeMEHHM Ha BBIMOJHEHWE MHAMBUAYanbHBIX CPC mpencraBiieHO B

Tadaure 3.

Tabmuna 3 — YueOHo-merToanueckas (Texnoynornueckas) kapra CPC

Howmep paznena u @®/O | Kon n HamMmeHoBaHWE HHAMBHAY- | OOBeM Cpoku Pexo- dopma KOHTPOIIA
TEMBI JIUCIIUTUIMHEL AIIBHOTO MPOEKTA — 33aJaHUS WIN JacoB BBITIONI- MEHIY- CPC
Buga CPC Ha CPC HEHUS eMBbIe
YMM
1 2 3 4 5 6 7
1 cemectp
Pasnen 1 «Aireo- O M3yyeHune TeopeTHveckoro mare- 3 eKeHeI. [1,2,3,6, | YcrHbIH 3KC-
pa» puaia 7,8,9,11] | mpecc-ompoc,
KOHTPOJIbHAS pa-
6ota
WNupuBunyansaoe 3amanue (Pe- 5 2-4 gen. [1,2,3,6, | 3ammuTa paGoTh
dbepar, PP) 7,8,9]
Pasgen 2 «OCHOBBI (0] W3ydeHue TEOpeTUIECKOTO MaTe- 3 eXeHe/. [1,2,6,7, | YcrHbIit 9KC-
TPUTOHOMETPUIN» puaia 8,9,11] npecc-onpoc,
KOHTpOJIbHASI pa-
oota
WupuBunyancHoe 3amanume (Pe- 7 5-7 uen. [1,2,6,7, | 3amuTa paboTel
¢epar, PP, PT'P) 8,9]
Pasnen 3 O W3yuyenne teopeTuyeckoro mare- 3 eXXeHeI. [1,2,6,7, | YcTHBI#H 3KC-
«DyHKINH, UX CBO¥- puana 8,9,11] pecc-omnpoc,
cTBa U rpaduKm» KOHTpOJIbHASI pa-
6ota
WunuBuayanpHoe 3anmanue (Pe- 7 8-11 [1,2,6,7, | 3amuTa paGoTh
¢epar, PP, PI'P) 8,9,11]
TlonroroBka K UTOTOBO# aTTecTa- 3 12-16 [1,2,3,6, | UToroBas kKoH-
005051 HeJl. 7,8,9,11] | tponsHas pabora,
DK3aMeH
2 ceMecTp
Paznen 4. «Hauana (0] H3ydeHue TeopeTHIecKoro Mare- 3 exenen. | [1,2,3,4, | YcTHbIH 9KC-
MaTeMaTHYECKOro puana 6,7,8,9, Pecc-ompoc,
aHAITN3a 11] KOHTPOJIbHAS pa-
6ora
WupuBunyaneHoe 3anmanue (Pe- 8 2-4 gen,. [1,2,3,4, | 3amuTa paboTe
¢epar, PP, PT'P) 6,7,8,9,
11]
Paznen 4 O N3yyenune teopeTuueckoro mare- 3 €XKEHe/l. [1,2,6,7, | YcrHblit 5KC-
«YpaBHEHUS U He- puaia 8,9,11] pecc-oIpoc,
paBeHCTBa KOHTpOJIbHAs pa-
6ota
WNupuBunyansHoe 3amanue (Pe- 7 5-8 Hen. [1,2,6,7, | 3ammuTa paGoThl
¢epar, PP) 8,9,11]
Pasnen 5 O H3ydyeHne TeOpeTHIecKoro mare- 3 eXKEeHel. [1,2,4,5, | YcrHblii okc-
«KoMmbuHaTopuka, puana 6,7,8,9, | mpecc-ompoc,
CTaTUCTHUKA U TEO- 10,11] KOHTPOJIbHAS pa-
pHsL BEpOSTHOCTEH» Gora
WNupuBuayansaoe 3amanue (Pe- 7 9-12 men. | [1,2,4,5, | 3ammra paGoTel
¢epar, PP) 6,7,8,9,
10,11]
Pa3nen 6 O M3yyeHne TeopeTuyeckoro mare- 3 €XKEHe]I. [1,2,3,6, | YcrHbIii 9KC-




«"eomeTrpus» puana

7.8,9,11]

pecc-omnpoc,
KOHTpOJIbHAS pa-
6oTta

WnpuBunyancHoe 3amanume (Pe- 13-16 [1,2,3,6, | 3amura paGoTs!
¢epar, PP, PT'P) HEL. 7,8,9,11]
[ToxroroBka K HTOrOBOM aTTECTALIMA 10 JUCIIAIUINHE 17-2 [1,2,3,7, | Duddepenimpo-
HEL. 8,11] BaHHBIN 3a4€T
OO0uiue 3aTpaTsl BpeMeHHU cTyAeHTOM o BceM Bugam CPC (0}
Nzydenne Teoperndeckoro marepuana(l cemectp / 2cemectp) 9/10
BrImonHeHe WHANBUAYAILHOTO 33JaHus | cemecTp 19
BrImonHeHne HHANBAIYATEHOTO 3aJaHAS 2 CEMECTP 32
IToaroToBka K UTOrOBOI aTTeCTalM 110 ceMecTpy |
IToAroToBKa K HTOTOBOM aTTECTAIIUH 110 CEMECTPY 2
Hroro 76
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4. YYEBHO-METOANMYECKOE U UTH®OPMALIMOHHOE OBECIIE-

YEHUME JUCIHUIIJIMHBI

VueOHO-METOAUUECKOE M HHPOPMAIIMOHHOE 00eceueHre AUCUHUILIMHBL O(OPMIIEHO B BUJIE Kap-
ThI 0OecneueHHOCTH (Tabnmma 4)

Tabmuma 4 — Kapra obecniedeHHOCTH TUCHUIUIMHBI «MaTeMaThKa: aaredpa u Hayaia MaTeMaTHIeCKo-
r0 aHAJIN3a, TEOMETPUS» y4eOHO-METOANYECKUMHI MaTepHaIaMu

Kox u nanme-

Y4e0HO-MeTOINIEeCKUN MaTepral

KomndgecTBo 3x3eMII-

HOBaHHE Ha- JSIpOB
MIpaBJICHUS O~ Ne HaumenoBanue Bcee- Ha 1 oby-
TOTOBKH n/m ro 4arolIerocs,
MIPUBEICHHO-
ro K 04. ¢
1 2 3 4 5
19.02.10 OcHoBHas IUTEpPaATypa
Texuomorus | 1 HanasH, Anekcanap ApceHOBUY. 30 100%
IPOIYKIMH Marematuka : Y4aeb.uis cpea. mpod. odpa3osanus / A.A. lanasH. -
0OIIeCTBEH- 2-e m31. - M. : @opym : UHOPA-M, 2005. - 543 c. : un. - (IIpodec-
CHOHAJIEHOE 00pa30BaHIe)
HOI'o 1nmura- .
2 4. Maremaruka: anreOpa U Ha4ajJa MaTeMaTHICCKOTO aHAIIN3a, T€0- 19
HUA Metpusi. ['eomerpus. 10-11 kmaccsl : ydeOHUK i oOmeoOpa3oBa-
TENBHBIX OpTaHW3aIyii: 0a3oBBIl U yriyOnénusid ypoau / JI. C.
ArtanacsH [u ap.]. - IIpocsemenue, 2015. - 255 c.
3 Bepmant, Anucum ®eopoBuy. 10
Kparkuii kypc MatemMaTHyeckoro aHainusa : Y4e0.uist By3oB / A.O.
bepmanr, .I'. Apamanosuu. - U3a. 13-e, crep. - CII6. : Jlanb, 2006.
- 736 c. : un. - (Jlyumme kaaccudeckue yaeOHUKH). - (MaremaTuka)
4 [Manun, Banepuan Banepuanosud. 10
OcHOBBI Teopuu MHpOpPMAIKHK : Y4eb.mocobue i By30B IO CIIEL.
140306 "DOnekrpoHuka W aBromMaruka ¢us. ycraHoBok" / B.B. Ila-
HUH. - 2-€ U3[., ucnp. u gomn. - M. : BUHOM. JlabopaTopus 3HaHUH,
2007. - 436 c. : w1 - (MaTemaTHKa)
5 PeionputoBa, 1. [I. OcHoBHI HavameHOTO Kypca marematuku / JI. . | DBC
Jly6canona, JI. H. 'abeera, b. I'. llapapos, . 1. PeiogeuioBa .— | «Py-
2013 KOHT»
6 AHTOHOB, B.M. MaremaTuka [Uisi €CTECTBEHHbIX M I'yMaHuTapHbIX | ObC
cneuuanbHocreit / A.B.JlaneeB, B.M1.AnToHOB. — VYnan-Yi3: By- | «Py-
PATCKHI TOCYJapCTBEHHBIN yHUBepcuTeT, 2014 KOHT»
7 Bock, B. H0. Martemarndeckuii ananus. YaeOHoe mocobue ans cty- | ObC
JIEHTOB OYHOU W 3a04yHOU (opm oOydenus. / B. 0. bocy .— Capa- | «Py-
toB : ®I'BOY BIIO "Capatosckuii 'AY um. H. 1. BaBunosa", 2014 | xoHT»
.— ISBN 978-5-9999-1700-3
HToroBble JjaHHBIE 10 OCHOBHOII JIUTEpaType 63
JlonoJiHMTeIbHAS JIUTEpaTypa
8 Beirojackuii, Mapk SIKOBICBHY. 1 100%
CrpaBoYHHUK 1O 3JeMeHTapHON Matematuke [Tekct] : ans ydammx-
csl Ko U kosuremkeit / M., Beiroackuid. - 29-e usz. - Pocros-Ha-
Jony: @ennkc, 1995. - 416 c. - ISBN 5870240530
9 Bapamkos, Anekcanap CepreeBud. 1
Maremaruka : [YueOHoe nmocoOue 11 CTYAEHTOB BBICIINX yUeOHBIX
3aBenenunii| / A. C. bapamkos. - Mocksa : ACT-Crnoso, 2011. - 479,
[1] c. : mn; 21 em. - (Bsiciiee obpaszoBanue) 3000 33
10 Maremarnka : MeTogu4eckue ykazaHHs 110 MaTeMaTHKE JUIsl MIOJr0- 1
TOBKM K BCTYNMHUTENBHBIM dk3ameHaMm B BY3. - Kpacnomap, 1989. -
142 c. - (Abutypuenty BY3a)
HTtorossie 1aHHbIE TIO TOMOJHUTEILHON JIUTEPATYPE 3

HNupopmannoHHble cpeacTaa

11

| http://www.esstu.ru dnektpouHbiii yuebHuK «MaTeMaTHKa
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13

http://uztest.ru ET'D mo maremaruke, HOATOTOBKA K TECTUPOBAHHUSIM PA3IMYHOTO BHIA

5.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM

JTUCLUTIJIMHBI

B tabnuie 5 npencrasiensl kadenpalibHble U 00IIEyHUBEPCUTETCKUE PECYPCHI, KOTOPBIE T0TK-
HBI OBITH UCIIOJIL30BAHBI JISI IOJTHOIIEHHOTO M3YYCHUS TUCIUTUINHBI.

Tabmuma 5 — Ceeaenust 00 OCHAIICHHOCTH 00pPa30BaTEIILHOTO MPOIlecca CICIHATU3UPOBAHHBIM H Jia-
OGopaTOpHBIM 000PYI0OBAHUEM

Hcnone3yemble crieMuaiIu3upOBaHHbIE ay- [lepeuens 060pyAOBaHUS U CUCTEM IIpumevanue
TUTOPUH 1 JTa00PaTOPHH
No HanmeHnoBanue NoNe Haunmenoanue Kom.
/1
1 JlexiinoHHAs Ay IUTOPHS 1 Hoyt0yx, 1
2 YueOHnbii kabuner «Maremaru- 2 MynsTUME THATTPOEKTOP 1
Ka» 3 WHTepakTUBHAs JOCKA 1

6. ®@OPMA U METOJAUKA ITPOBEJEHUSA TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTHU U MIPOMEXYTOYHOM ATTECTAIIMU CTYJIEH-

TOB

Tabnuua 6 - @opMbl 1 METOJIbI KOHTPOJISI pE3yJIbTATOB 00yUEHUs

DopMBbI U METO-

Copepxanne XapakTepHCTHKA OCHOBHBIX BH/IOB /IeSITeIbHOCTH CTYICHTOB bl KOHTPOJISA B
o0y4eHusi (Ha ypoBHe Y4eOHBIX AelcTBHII) OLICHKH pe3yJib-
TATOB 00y4YeHusl
BBenenue O3HakOMJIEHHE C POJIBbI0 MaTEMaTHKU B HAayKe, TEXHUKE, SKOHOMU- | Y CTHBII OIIpoC
Ke, MH()OPMAIIMOHHBIX TEXHOJIOTHSX W MPAKTHYECKOH JesITelbHO-
cti. O3HaKOMJIEHHE C LEISIMHM M 3a/ladaMH M3Y4YeHHS MaTeMaTHKH
npu ocBoeHun npodeccuii CII0 u cnenmansHocreii CI10
AJITEBPA
PazBurne mo- | BeinosjHeHne apupMeTHUSCKUX ACUCTBUH Haj duciamu, coderas | [luchbMeHHas KOH-
HATHSA YCTHBIE U TUCBMEHHBIE PUEMBI. TposibHas  pabota
0 4ncie Haxoxxaenne npuOaKeHHBIX 3HAYEHUH BeMUMH U norpemHocteit | 1.
BBIUUCIICHHH (a0COMIOTHOM M OTHOCUTENBHON); cpaBHeHUe uncio- | [Ipakrudeckas
BBIX BBIPaXKEHHUU. MpOBEPKA.
Haxoxnaenue ommbok B mpeoOpa3oBaHUsIX M BhIYMCIEHUIX (0THO- | KomOuHMpOBaH-

CHUTCSI KO BCEM ITYHKTaM MPOTPAMMBI)

Kopuu, crene-
HH,
Jorapugmsl

O3HakOMJIEHHE C MTOHATHEM KOPHS N-i CTeTIeHH, CBOWCTBAMU PaJlu-
KaJIOB U IIPaBUJIaMH CPAaBHEHUS KOpPHEl.

DopMynHpOBaHUE OIpPEACNICHUsI KOPHS U CBOMCTB KOpHEH. Brrumc-
JIEHWEe W CpPaBHEHHWE KOpHEH, BBIOJHCHHE TPUKHUIKA 3HAYCHUS
KOpPHSL.

IIpeoOpa3oBanre YMCIOBBIX M OyKBEHHBIX BBIPKEHUH, COIepiKa-
IUX PagUKaIbL.

BrlmosiHeHHE pacdyeToB 1Mo (opMmysaM, COACPKALIUM PaaIUuKabl,
OCYIIIECTBIISS HEOOXOIUMBIE TIOJICTAHOBKY U MPE00pa30BaHusl.
OrnpexaeneHrue paBHOCHWIBHOCTU BBIPAKEHUU ¢ pagukanamu. Pere-
HHE UPPALMOHAIIbHBIX YPaBHEHUH.

O3HaKOMIICHHE C IIOHATHEM CTCICHH C ACHCTBUTEIIHHBIM II0Ka3aTe-
JIEM.

HaxosknmeHre 3HaYeHUI CTENeHH, MUCTONIB3YS IpH HEO0OXOIUMOCTH

HBIH MeTon B (hop-
Me (PpPOHTAIHHOTO
ornpoca M TPyHIo-
BOM CaMOCTOsI-
TETHHON pabOTHI.
OKcrnepTHasi OlLeH-
Ka IPUOOPETEHHBIX
HaBBIKOB Ha TIpak-
TUYECKUX 3aHATH-
SIX.
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WHCTPYMEHTAJIbHBIE CPEJCTBA.
3anmceiBaHue KOPHS N-i CTETIEHW B BUJE CTENEHU C APOOHBIM I10-
KazareseM 1 HaoOopoT.

@opMyNnHpOBAaHUE CBOMCTB CTeneHed. BpluncieHue crTeneHed c
palMOHAIBHBIM IOKA3aTEJEM, BBIIOIHECHUE MPUKHUIKH 3HAUCHHS
CTETEeHH, CPAaBHEHHUE CTEIIEHEN.

[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPRKCHHI, COAEpKa-
UX CTENEHW, NPUMEHSS CBOWCTBA. PenieHue MoOKa3aTelbHbIX
YPaBHEHUIA.

O3HakoMJIEHHE ¢ IPUMEHEHHEM KOpHEH U CTeNeHel mpu BhIYHCIIe-
HUU CPEIHHX, JIEJICHUU OTpPE3Ka B «30JI0TOM CEeUYeHHW». PelieHue
MNPUKJIAIHBIX 33124 Ha CIOXHBIE MPOLICHTBHI.

IIpeoGpa3oBa-
HHUe ajaredpam-
YeCKHX BbIpa-
JKeHU M

Brimonnenne npeoOpa3oBaHuil BBIpaKEHUH, MPUMEHEHHE (OPMYIL,
CBSI3aHHBIX CO CBOMCTBaMHU CTEIICHEH U JIorapu(MOB.

Omnpeaesnenue 001acTH IOMYCTUMBIX 3HAYEHUH JOrapH(pMUIECKOro
BEIpakeHMsl. PenieHne jorapupmMudecKix ypaBHEHHH.

OCHOBBI TPUTTOHOMETPUUA

OcHOBHBIE TIO-
HATHUSA

W3ydeHne pagnaHHOIO METOJAa M3MEPEHUs YIVIOB BpAICHHA M MX
CBSI3H C TpalyCHOM Mepoii. M300pakeHne yrioB BpamieHus Ha OK-
PYKHOCTH, COOTHECEHHUE BEJIMYMHBI YIJIA C €r0 PACIIOJIOKECHHUEM.

DopMyTUpOBaHUE OMNPEASICHHN TPUTOHOMETPHUECKUX (DYHKIUH
JUIS YTIIOB MOBOPOTA U OCTPBIX YITIOB NMPSMOYTOIBHOTO TPEYTOJIb-

HHUKA U O0BSICHEHHE X B3aHMOCBSI3H.
OcHOBHBIE HpI/IMCHCHI/Ie OCHOBHBIX TPUTOHOMCETPHUYCCKUX TOXICCTB IJIA BbI-
TPUTOHOMET- YHCJICHUS 3HAYEHUH TPUTOHOMETPUYECKUX (DYHKIMH MO OXHOU U3
pUYecKHe ToO- | HUX.
KIeCTBA
IpeoGpa3zosa- | V3yueHue OCHOBHBIX (HOPMYNT TPUTOHOMETPHUH: (POPMYIBI CIOXKe-

HHUSI TpocTeii-
IIUX TPUIOHO-

HUS, YOBOCHUS, NpeoOpa3oBaHMsS CYMMBI TPUTOHOMETPUYECKUX
(GyHKUUMI B TPOM3BEIEHUE U IPOU3BEACHUS B CyMMY U IPUMEHEHHE

IIncemenHass KoH-
TpodbHas paboTa
2.

IIpakTrueckas
IIPOBEPKA.
Kombunmnpoan-
HBI MeTon B (hop-
Me (POHTAIBEHOTO
ornpoca M TpyHIo-
BOI CaMoCTOsI-
TENHHON pabOTHI.
OKcrepTHasi OLEH-
Ka TIPUOOPETEHHBIX

METPUYECKMX | IIpH BBIYMCIIEHUU 3HAYEHUS TPUTOHOMETPUYECKOrO BBIPAXKEHMS MU | HABBIKOB Ha IIPaK-
BbIpa:KeHH YIPOIIEHUS €ro. TUYECKUX 3aHATH-
O3HakOMJIEHHE CO CBONCTBAMHM CHMMETPWUH TOYEK HAa €IWHUYHOH | SIX.
OKPYKHOCTH Y MIPUMEHEHNE UX JUISI BEIBOAA (DOPMYJI IPUBEICHHUSL.
IIpocreiimue Pemrenne mo ¢opmynaM U TPUTOHOMETPUYECKOMY KPYTy MpPOCTEH-
TPUTOHOMET- [INX TPUTOHOMETPHUECKUX YPABHEHHIA.
puYeckue [TpumeneHue 00X METOMIOB PEIlieHUs ypaBHEHUH (IPUBEICHUE K
YPaBHeHUS H JTUHEHHOMY, KBaJpaTHOMY, METOJI Pa3JIOKEHHsI Ha MHOXKHTENH, 3a-
Hepagencmea MEHBI MePEeMEHHON) NpU peIICHNH TPUTOHOMETPHUYECKHX ypaBHe-
HUH.
YMeHHe OTMeUaTh Ha Kpyre PeleHus] NIPOCTEUINX TPUTOHOMETPHU-
YCCKUX HCPABCHCTB.
ApKCHHYC, O3HakOMJICHHE C TOHITHEM OOpaTHBIX TPUTOHOMETPHUYECKHX
APKKOCHHYC, ¢$yHKUUI.
apKTaHTreHC W3yuenne ompezeneHuil apKkcHHyca, apKKOCHHYCa, apKTaHTEHCa
yHucaa qrcia, GOpMyITUPOBaHUE HX, H300paKeHHE HA EAMHUYHON OKPYXK-
HOCTH, IPUMEHEHNE TPH PELICHUH YPAaBHEHUI.
®YHKIUHU, UX CBOMCTBA U TPA®UKHN
DOyHKIHH. O3HakOMJIEHHE C TOHATHEM IEPEMEHHOW, MpUMepaMu 3aBHCHMO- | [luceMeHHass KOH-
IonsTHe 0 He- | CTEH MEXIy TEPEMEHHBIMHU. TpodbHas paboTa
npepbiBHOCTH | O3HAKOMIICHHE C TIOHITHEM TpaduKa, onpeneieHre MpUHaIeKHO- | 3,4.
bynkuun cti To4kH rpaduky ¢ynkuun. Onpexnenenue mo ¢dopmyne npo- | Ilpaktuueckas
CTelIIel 3aBUCHMOCTH, BHIa ee Tpaduka. BeipaskeHue o ¢popmyne | mpoBepka.
OJIHOM mepeMEeHHOM Yepe3 Apyrue. KombOunnpoBan-

O3HaKOMJICHHE C OTpeieTIeHneM QyHKINH, (GOPMYTHPOBAHUE €TO.
Haxosxnenue obnactu onpeneneHus 1 00J1acTy 3HaueHUH (GYHKIIUH

HBI MeTox B (hop-
Me (poHTaTBEHOTO
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CBoiicTBa
pynkumnu.
I'padpuyeckasn
HHTepIperTa-
uus. [Ipumepnl
(yHKIHOHAJIB-
HBIX 3aBUCH-
MocTeii B pe-
aJIbHBIX MPO-
eccax M sipJjie-
HHUSAX

O3HakoMJIeHHE C MpUMepaMu (YHKIMOHAIBHBIX 3aBHCUMOCTEH B
peanbHBIX IPOLECCAX U3 CMEKHBIX AUCLUILINH.

O3HaKOMJICHHE C [OKa3aTeNIbHBIMH PacCyKICHUSAMH HEKOTOPBIX
CBOWCTB JIMHEHHOM M KBaApaTUYHOHN (YHKLMI, TPOBEACHUE UCCTIe-
JOBaHHUA JUHEWHOHN, KyCOYHO-TMHEWHOH, IpOOHO-THHEHHOW W
KBaapaTHdHOU (pyHKIHH, mocTpoeHne ux rpadukoB. [locTtpoerne u
yreHue rpapukoB ¢pyHkuuii. MccnenoBanue GpyHkumu.
CocraBienue BU0B (QYHKIUH MO JaHHOMY YCIOBHIO, pEIICHHUE 3a-
Jla4d Ha SKCTPEMYM.

Brimonaenme nmpeobpazoBanwmii rpaduka GyHKITHH

OopaTtHbIe
bynxunu

W3ydenune mousTns oOpaTHON (YHKIWH, ONpEeNIeHue BUAA U TI0-
cTpoeHue rpaduka oOpaTHON (QYHKIMM, HaXOXICHHE ec 00iacTu
orpeneneHus U obnactu 3HadeHui. [IpuMeHeHne cBOHCTB (pyHK-
[UATIPH MCCIIEIOBAaHUN YPAaBHEHUH M PELICHHH 3a/ad Ha dKCTpe-
MYM.

O3HaKOMJICHHE C TIOHSITHEM CIIOKHON (QYHKIMK

CreneHHble,
NoKa3aTesb-
HbIE, JI0Ta-
pudmuyeckue
U TPUTOHOMET-
puueckue
(pyHkuunu.
Oo0paTtHbie
TPHUTOHOMET-
puueckue
pynkunu

Brruncnenne 3HaueHni QyHKIHI 110 3HAYEHUIO apTyMEHTa.
OmnpeneseHue MOJIOKEHU TOUKU Ha rpaduKe 0 ee KOOpAUHATaM U
Ha000pOT.

Hcnonp3oBanue cBOCTB (DyHKIMH Ui CpaBHEHUS] 3HAUYEHHH CTe-
neHei u gorapugpmoB.

[MocTpoenue rpaduKOB CTETIEHHBIX U JOTapUPMUIECKUX (yHKIIHH.
Pemrenne nokazaTenbHBIX U JIoTapupMUUECKUX YpaBHEHUI U Hepa-
BEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C TIOHATHEM HEMPEepPHIBHON MEPHOAMYECKON (yHK-
UK, GOpPMYIUPOBAHNE CBOWMCTB CHHYCa W KOCHHYCA, MIOCTPOSHHE
WX rpauKoB.

O3HaKOMJICHHE C MOHITUEM TapMOHHUYECKUX KoJleOaHuil U mpuMe-
paMM TapMOHHUYECKHMX KoJieOaHHI sl ONMUCaHusl MpoIeccoB B (u-
3HMKE U JIpyTUX 00NacTsIX 3HAHUS.

O3HaKOMJICHHE C MOHITUEM Pa3pBIBHON MEPHOANYECKON (QyHKLNH,
(hopMynupoBaHHE CBOMCTB TAHI€HCA U KOTAHT€HCA, TOCTPOCHUE UX
rpaduKoB.

[Ipumenenne cBOUCTB (pyHKIWI TSl CpaBHEHUs 3HAYEHUH TPUTO-
HOMETPUYECKUX (YHKIHH, pEeIIeHHs TPUTOHOMETPUYECKHUX ypaB-
HEHUH.

[MocTpoenne rpagukoB 0OpPAaTHBIX TPUTOHOMETPHUYECKUX (PYHKITUHA
U OmpeZieNieHre 10 rpaduKaM UX CBOMCTB.

Brimonaenne npeodpazoBanus rpadukoB

ormpoca W TPYIIIO-
BOU CaMOCTOsI-
TEJNbHOU PabOTHI.
OKCIepTHasT OICH-
Ka TIpHOOpPETEHHBIX
HABBIKOB Ha TIpaK-
TUYECKUX 3aHSATH-
AX.

HAYAJA MATEMATHYECKOI'O AHAJIU3A

ITocnenoBa-
TECJIBHOCTHU

O3HaKOMJICHHE C MOHITUEM YHCIIOBOH MOCIEI0BATENbHOCTH, CIO-
cobamH ee 3a1aHMs, BEIYMCICHUSIMH €€ YWICHOB.

O3HaKOMJICHHUE C MTOHSATHEM HpeJielia MOCIeA0BATEILHOCTH.
O3HaKOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO
psiia Ha MpUMEpE BBIYMCICHHUS CYMMBI OECKOHEUHO yObIBaromien
FEOMETPUYECKOH IIPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (QOPMYIBI CyMMBI OECKOHEYHO
yOBIBatoLIeH TeOMETPUIESCKOM MPOTrPECCHH.

IIpoussognas
U ee IpUMeHe-
HHE

O3HaKOMJICHHE C TIOHSATHEM IIPOU3BOIHOM.

Uzyuenne u hopMyaupoBaHUE €€ MEXaHHYECKOTO M TeoMeTpHye-
CKOTO CMBICJa, U3YYCHUE aJTOPUTMA BBIUYMCIICHUS MPOU3BOIHON Ha
MpUMEepPE BBIYUCICHUS] MTHOBEHHOUW CKOPOCTH M YIJIOBOTO K03(pdu-
LIMEHTAa KACATEJIbHOM.

CocTraBiieHue YpaBHEHUS KacaTelILHOW B 00IIIEM BHJIE.

YcBoeHre mpaBui AUQGQPEPESHIIUPOBAHUS, TAOIUIIBI TPOU3BOTHBIX
dJIEMEHTApHBIX (QYHKITUN, TTpUMEHEHUE Uil AudhepeHITpPOBaHNS

IIucemenHass KoH-
TpodbpHast paboTa
6,7.
Pacuetno-
rpaguyeckast
6ora 1.
[IpakTnueckas
IpOBEPKA.
Kombunmnpoan-
HBI MeTox B (hop-
Me (poHTaTBEHOTO
ornpoca U TpyHIo-
BOM €aMocCTos-
TEJIbHOW PabOTHI.
OKkcrnepTHasi OLeH-
Ka MIPHOOPETEHHBIX

pa-
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(hyHKIHIA, COCTABJICHMSI YPaBHEHHS KacaTeIbHOM.

W3yduenne TeopeM O CBS3M CBOWCTB (YHKIMH M IPOWU3BOIHOM,
(hopMyITUPOBKA UX.

IIpoBenenne ¢ MOMOIIBIO MTPOU3BOAHON HCCIENOBAaHUS (DYHKITHH,
3aJlaHHON (hOPMYIION.

YcTaHOBICHUE CBSI3U CBOWCTB (DYHKIIMM W TPOU3BOJHON MO HX
rpadukam.

[IpuMmeHeHre MPOW3BOMHOW MJISl PEIICHUs 3a/ad Ha HaXOXJICHHE
HauOO0JIBIIET0, HAMMEHBIIIETO 3HAUCHUS U Ha HAXOXJCHHE DKCTpE-
MyMa

IlepBooGpa3-
Hasl U HHTe-
rpaJ

O3HaKOMIICHHE C TIOHATHEM HHTETpaJIa U IEPBOOOPA3HOM.
W3yueHnne npaBuiia BRIYHCICHHS MTEpBO0Opa3HOil U TeopeMbl Hpio-
ToHa— JleiiOHuma.

Pemrenne 3amau Ha cBs3b MEPBOOOPA3HOW M €€ MPOU3BOJHOM, BBI-
YHCIIEHUE TTIePBOOOPA3HON U JaHHON QYyHKINH.

Pemenue 3a7a4 Ha IPpUMCHCHUC UHTETpaia JJIs1 BHIYUCICHUA (1)1/131/1-
YCECKHUX BCIIMYUH U nnomaﬂeﬁ

HaBBbIKOB Ha IIpak-
THYCCKHUX 3aHATH-
SX.

YPABHEHHMA U HEPABEHCTBA

YpaBHenus u
CHCTEMBI
YPaBHEHUI
HepagBencrBa n
cHUCTeMBbI Hepa-
BEHCTB C JIBY-
M3l IlepeMeH-
HBIMH

O3HaKOMJICHHE C IPOCTEHIIMMHU CBEACHUSIMH O KOPHIX anreOpau-
YECKHUX YPaBHEHUH, MOHATUSMU UCCIEIOBAaHUS YPABHEHHH U CHUC-
TEM YPABHEHUM.

N3ydeHne TeoprH paBHOCHIBHOCTH YPaBHEHMH W €€ IPUMEHEHHUS.
IToBTOpEHME 3amUCU PELICHUS CTAaHAAPTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH I CBEACHUS K CTAaHIAPTHOMY YpaB-
HEHHUIO.

Pemenne panuoHaNbHBIX, UPPALMOHAIBHBIX, IMOKAa3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB M TpadukoB (GyHKOMHA Ui pELICHUS
ypaBHeHUH. [IoBTOpEHNE OCHOBHBIX IIPUEMOB PEILICHUS CHCTEM.
Pemenne ypaBHEHHUI ¢ MPUMEHEHNEM BCEX MPHUEMOB (Pa3IOKEHUS
Ha MHOXWTEIN, BBEJIEHUS HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpadU4ecKoro MeToa).

Pemenne cucrteM ypaBHEHHH € NPUMEHEHHEM pa3jU4HBIX CIIOCO-
00B.

O3HakoMJIeHHE ¢ OOIIMMH BONPOCAMH PEIICHUS HEPaBEHCTB U UC-
MOJIb30BaHUE CBOWCTB M IpaduKoB (PYHKIHMHA NMPHU pELICHUH Hepa-
BEHCTB.

Pemennie HEpaBEHCTB U CHCTEM HEPABEHCTB C NPUMEHEHUEM pa3-
JUYHBIX CHOCOOOB.

IIpuMeHeHrEe MaTeMaTH4YECKUX METOJOB IS PELICHMS COIEpKa-
TENBHBIX 33]a4 M3 Pa3UYHBIX o0NacTell HAyKW W MPakTHKH. WH-
TEPIPETUPOBAHHUE PE3YIBTATOB C YUETOM PEAJIHBIX OIPaHUYEHUH.

IIncemenHass KoH-
TposibHas —pabora
8.

IIpakTuueckas
IpOBEPKA.
Kombunmnpoan-
HBI MeTox B ¢op-
Me (PPOHTAIHLHOTO
orpoca ¥ TPYNIo-
BOU CaMOCTOSI-
TENHHON pabOTHI.
OKCHepTHAs OIICH-
Ka TIPUOOPETEHHBIX
HaBBIKOB Ha Ipak-
TUYECKUX 3aHSITH-
SX.

3JIEMEHTHbI KOMBMHATOPUKH, TEOPUU BEPOSITHOCTEM U CTATUCTUKH
OcHoBHbIe M0- | V3yueHue npaBuiia KOMOMHATOPUKH U MPUMEHEHWE TpH perteHnn | [IpakTuueckas
HATHS KOMOM- | KOMOMHATOPHBIX 3a7a4. poBepKa
HATOPHKH Pemenne koMOMHATOPHBIX 3a]1a4 METOIOM Tiepebopa u 1o npasmry | KomOuHMpoBaH-
YMHOXCHHS. HBI MeToX B (pop-
O3HakOoMJICHHE C TOHSATHAMH KOMOWHATOPHKH: pa3MEIleHHsIMU, | M€ (POHTAIBLHOTO
COUYETAHHSIMH, TICPECTAHOBKAMHU U (POPMYJIAMH JJI UX BBIUMCIICHUS. | U WHAWBUIYAILHO-
OO0bsicHeHHEe W TpuUMeHeHHe (GopMyI IUisl BBIYUCIEHHUS pa3menie- | ro ompoca [luce-
HUM, IepECTaAHOBOK M COYCTAHUI MPU PEIICHUH 3aj1ad. MEHHBIE CaMOCTOSI-
O3nakomiieHue ¢ OuHoMoM HeroToHa u Tpeyronbpaukom Ilackais. TeTbHBIC paOoTHI 1,
Pemenue npakTHyeckux 3a7ad ¢ UCHOIH30BAHUEM TOHSATHH U mpa- | 2
BHJI KOMOWHATOPUKHU OKcrepTHAs OlCH-
DJIeMEHTBI HW3ydeHne KIIacCHYECKOrO ONpPEIEIICHUsS] BEPOSTHOCTH, CBOUCTB Be- | Ka MPHOOPETEHHBIX

TEOpPHH Bepo-

POSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEHA.

HAaBbBIKOB Ha IIpak-
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SITHOCTei PaccMoTpeHre NpUMEPOB BBIYUCICHUS BEPOATHOCTEH. PellleHWe | THMYECKHUX 3aHITH-
3aJa4 Ha BBIYHMCIICHHUE BEPOSTHOCTEH COOBITHH. X
IIpeacrasie- o)
HHe AAHHBIX 3HAKOMJICHHE C IPEACTaBICHUEM YHUCIOBBIX NaHHBIX U MX Xapak-
TEPUCTUKAMH.
(ragaunsL, Pemenne mpaktuueckux 3aiad Ha 0OpaOOTKY YHCIOBBIX JaHHBIX,
AMATPAMMBL, BBIUUCIICHUE UX XapaKTE€PUCTHK.
rpagukn)
I'EOMETPUA
Ipsambie u | DopMynrpoBKa U IPUBEACHUE NOKA3ATENbCTB IPU3HAKOB B3aUMHO- | IIMCEMEHHBIE KOH-
IJIOCKOCTH B | I'O PacIlOJIOKEHHS HPSAMBIX U IUIOCKOcTel. Pacmo3HaBaHue Ha yep- | TPOJbHbIE PabOTHI
NMPOCTPAHCTBE | TEKaX M MOJENAX Pa3IMYHBIX clIy4aeB B3amMHoro pacmonoxenus | 10, 11
HOPSIMBIX U IVIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CY)KICHUM. PacueTHo-
dopMynHpoBaHHUE OIpENeNeHNH, MPU3HAKOB M CBOWCTB Mapal- | rpadmueckas pa-
JENBHBIX ¥ TEePHCHINKYISAPHBIX TIOCKOCTEH, NBYrpaHHBIX M JH- | OoTa 2
HEWHBIX YIJIOB. IIpaxTHueckas
BrimoHeHNE TIOCTPOEHUS YTIIIOB MEXIY TPSMBIMH, TPSMOW M | mpoBepka KomoOu-
IUTOCKOCTBIO, MEXKy IJIOCKOCTSIMH TI0 ONKCAHMIO U PacliO3HaBaHUE | HUPOBAHHBIA  Me-
WX Ha MOJIEIISX. Ttonr B  Qopme
[IpumeHeHHEe NPU3HAKOB M CBOWCTB PACIIONIOKEHMS MNPAMBIX H | (PPOHTAIBHOIO OI-
IJIOCKOCTEH MPU PELICHUY 3a1a4. poca ¥ IpynmnoBou
N300paxkeHne Ha PUCYHKAaX M KOHCTPYHMPOBAaHUE Ha MOJEISAX MEp- | CaMOCTOSATENLHON
NEHAUKYJIAPOB M HAKIIOHHBIX K IUIOCKOCTH, MNPSAMBIX, Mapajiciib- pa6OTI>I
HBIX TUIOCKOCTEH, YTJIOB MEXIY MPSIMON M IUIOCKOCTBIO U 00OCHO- | DKCIepTHAs OLEH-
BaHHE ITOCTPOEHUSL. Ka IPUOOPETCHHBIX
Pemenune 3aJa4 Ha BBIYUCJICHHUEC T'€OMCTPUUCCKUX BCIWYMUH. Omnu- HaBBIKOB Ha IIpak-
CBIBAaHHME PACCTOSIHUS OT TOUKH JI0 IJIOCKOCTH, OT HNPSMOHN J0 TUIOC- | THUYECKHX 3aHATH-
KOCTH, MEXKIY IJIOCKOCTAMH, MEXKAY CKPELIMBAIOIIUMHUCS MPSIMBI- | SIX
MU, MEX]y IPOU3BOJILHBIMU (UTYPaMH B IPOCTPAHCTBE.
DopMyTUpOBaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHU-
X (TEOpeM CyILECTBOBaHMS, CBOICTBA).
N300paxeHre Ha YePTEe)KaX M MOAECIAX PACCTOSHUS U 00OCHOBAHHE
CBOMX cykneHuil. OrpeneneHre 1 BEIYUCICHHE PACCTOSHUM B MPO-
crpanctBe. [IpuMeHeHre GopMyn U TeopeM IUTAaHUMETPUU AT pe-
HICHMS 3a71a4.
O3HakOMJIEHHE C TTIOHATHEM MapaIENbHOTO POEKTHPOBAHUS U €TI0
cBolictBamu. PoOpMyIHPOBAaHHE TEOPEMBI O IUIOIIAAN OPTOrOHAJb-
HOW IPOEKIHNH MHOTOYTOJIbHHKA.
[IpumeHenne Teopuu sl OOOCHOBAHHS NMOCTPOCHHUN W BBIYHCIIC-
HUH.
ApryMeHTHpOBaHUE CBOMX CYXAECHHH O B3aUMHOM DPACIIOJIOKEHUHU
MPOCTPAHCTBEHHBIX (PHUTYD.
MHororpas- Onucanne W XapaKTepUCTHKA Pa3IMYHBIX BHIOB MHOTOTPaHHUKOB,
HUKH [IEPEYUCIIEHUE UX 3JIEMEHTOB M CBOMCTB.

N300paxkeHre MHOTOTPAHHUKOB M BBIMIOJHEHHE IIOCTPOCHHUS Ha
M300pKCHUSIX U MOJICTISTX MHOTOTPaHHHUKOB.

Brruncienne TMHEWHBIX 3JIEMEHTOB M YTJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYpALUAX, apTyMEHTUPOBAHUE CBOUX CYXKJICHHIA.
XapakTepucTHKa U U300paKeHUE CEUEHUs, Pa3BEPTKA MHOTOTPaH-
HHMKOB, BBIYUCJIEHHUE IJIONIA/IeN TOBEPXHOCTEM.

IMocTpoenne mnpocTedmux cev4eHUd KyOa, TPHU3MBI, MTUPAMUJIBL.
[IpumeHneHue GakTOB U CBEACHUHN U3 TNIAHUMETPHUH.

O3HakOMJIEHHE C BHAaMU CHMMETPHUN B MPOCTPAHCTBE, (HOpMyIu-
pOBaHUE OMNpeneNCHU U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUHU
TeJl BpallleHUs] © MHOTOTPaHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPHUH TP PEIICHUH 3a]1a4.
HMcrnonp30Banue NpruOOPETEHHBIX 3HAHUN JIJISl ICCTIEIOBAHMS U MO-
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JETMPOBaHNS HECTIOKHBIX 3a/1a4.
N3o0paxeHre OCHOBHBIX MHOTOTPAHHMKOB W BBITIOJHEHHE PUCYH-
KOB I10 YCIIOBUSIM 3a]1ad.

Tesa u no-
BEPXHOCTH
BpallleHUs

O3HakoMJICHHE C BHJAMU TeJN BpalleHUs, (OPMYTUPOBAHUE UX OII-
pelleNieHni U CBOMCTB.

®opMyIMpOBaHUE TEOPEM O CEYEHHH IIapa MIOCKOCTHIO U MIOCKO-
CTH, KacaTeJlbHOH K chepe.

XapakTepucTiKa M H300paXeHHWe TN BpalleHUs, WX Pa3BEepPTKH,
CEYCHUSI.

Pemenne 3a1ay Ha MOCTPOEHUE CEUYEHUM, BBIYUCICHUE AJIUH, pac-
CTOSIHMI, yIJIoB, Iiomaaei. [IpoBeaeHne noka3aTelbHBIX pacCyX-
JICHUM NpH pelieHuH 3a1ad.

IIpumeHeHue CBONCTB CUMMETPHM IPHU PEUICHUM 3aJad Ha Tema
BpallleHUs, KOMOUHAIIMIO TEJ.

N3ob6pakeHre OCHOBHBIX KPYTJBIX TEN W BBHIIOJHEHUE PUCYHKA TIO
YCIIOBHIO 3aJa4H.

HN3mepenuss B
reoMeTpuu

O3HakoOMIIEHHE C TMOHATHIMH IUIOMAAM M 00bEMa, aKCHOMaMH H
CBOMCTBaMHM.

Pemenne 3aaq Ha BBRIYHCIICHHE TUIOIIACH TUIOCKUX (DUTYp € TpH-
MEHEHHEM COOTBETCTBYIONIUX (POPMYII U (haKTOB U3 IJIAHUMETPHUHU.
N3ydeHue TeopeM 0 BBIYUCICHHUH 00EMOB MPOCTPAHCTBEHHBIX TEJ,
pelieHre 3a1a4d Ha MpUMeHeHUe (OPMYIT BEIYHCICHHS 00 EMOB.
Nzyuenne ¢opMyn ans BBIUMCICHHS IUIONIAJEH MOBEPXHOCTEH
MHOTOT'PaHHUKOB U TEJI BpalllEHHUS.

O3HaKOMIJIEHHE C METOJOM BBIYMCIICHHS IUIOIAAM MOBEPXHOCTH
cepsl.

Peumienne 3agady Ha BBIYMCIEHUE IUIOLIAJIEH MOBEPXHOCTH MPO-
CTPAHCTBEHHBIX TEJL.

Koopaunatel n
BEKTOPbI

O3zHakOMIJIEHHE C MOHATHEM BekTopa. M3ydeHue nexkapToBOMl cuc-
TEMbI KOOPJIMHAT B IPOCTPAHCTBE, TIOCTPOEHUE 110 3aJaHHBIM KOOp-
JIMHATaM TOYEK U IUIOCKOCTEH, HaX0XKICHUE KOOPIUHAT TOUYEK.
Haxoxnenne ypaBHEHUI OKPYKHOCTH, Cepsl, INIOCKOCTH. Brruuc-
JIEHHE PacCTOSTHUM MEXy TOUKaMH.

N3y4yeHue cBOWCTB BEKTOPHBIX BEJIWYMH, IIPaBUII Pa3IOKECHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NIPABUII HAXOXKJIECHUS KOOPAU-
HaT BEKTOpa B MPOCTPAHCTBE, MPABHUII JEHCTBUN ¢ BEKTOPAMH, 3a-
JAHHBIMHU KOOPAMHATAMH.

IIpumMeHeHue Teopuu NpHU PEeIEeHUH 3aJad Ha JIEUCTBUS C BEKTOpa-
MH.

N3ydeHne ckalapHOro MPOU3BEACHHS BEKTOPOB, BEKTOPHOTO ypaB-
HEHHUs NpsIMOM M IuIocKOCTH. IIprMeHeHHne Teopuu NpU PELICHUH
3a/1a4 Ha JEHCTBUS C BEKTOpPaMHU, KOOPJAMHATHBIA METOA, IPUMEHE-
HUE BEKTOPOB JUIsI BBIYUCIEHNS BEJIMUYUH YIJIOB M PACCTOSHUM.
O3HaKOMJIEHUE C JI0Ka3aTelNbCTBAMU TEOPEM CTEPEOMETPHUM O B3a-
MMHOM PacCIOJIOKEHUM MPSIMBIX U IUIOCKOCTEH C UCIOJIb30BAaHUEM
BEKTOPOB
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