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1. MACIIOPT PABOYEM ITPOI' PAMMBbI YYEBHOM JUCIIUILIUHBI
1.1. O0J1acTh NpuMeHeHus padoyeld NPOrpamMmMbl

Pabouass mporpamMma JIUCHUIUIMHBI ~ SBISETCSA  YacThIO  MPOTPAMMBI
MOATOTOBKH  CHEUUAIIUCTOB CPEAHEro 3BeHa 1o cnennanbHocTH 34.02.01
CecTtpuHckoe neno 0a30BOM IMOATOTOBKH, pa3padOTaHHOM B TOCYIapCTBEHHOM
OrOmKETHOM TIpo(decCHOHaIbHOM 00pa3oBaTeIbHOM  yupekaeHun CamapcKou
o0nactu «ChI3paHCKUN MEAUKO-TYMaHUTAPHBIN KOMIEIHK.

1.2. Mecro y4eOHOH [WCHUIUVIMHBI B CTPYKType MPOrpaMMbl
NMOATOTOBKHU CHENHUAINCTOB CPeIHEro 3BeHa

VYuebnas mucnummHa OY/.04 MaremaTruka: ajaredépa u Hayaja
MATeMaTH4eCKOr0 aHaJIW3a, TeOMETPHUsi OTHOCUTCS K 00meoOpa3oBaTeIbHOMY
y4eOHOMY UMKy MpOrpaMMbl MMOATOTOBKU CIEHMAIKUCTOB CPEIHEr0o 3BE€HA U
ABJISIETCSE 0230BOM YUeOHOUM AUCITUTIIIMHOM.

1.3. Hemu wu 3amaum y4yeOHOH [JAUCUHMILVIMHBI — Tpe0OBaHUA K
pe3yJbTaTaM OCBOCHHMS Y4eOHOM AUCIUNIMHBI

OcBoeHue cojiepkaHusl YICOHOM MUCIUIUTMHBI 00ECIIEUYUBAET JTOCTHKCHHE
00yJarOITUMHUCS CIICAYIOIINX PE3YIIbTATOB:

JMYHOCTHBIX:

— TOTOBHOCTh U CHOCOOHOCTh OOYYAIONIUXCS K CaMOpa3BUTHIO U
JINYHOCTHOMY CaMOOIIPEICIICHUIO;

— chOpPMUPOBAHHOCTh HMX MOTHUBAIIMU K OOYYEHHUIO W IeJeHAIpaBIECHHON
MMO3HABATCJIBHON  JICATCJIBHOCTH, CHCTEMBbl  3HAUMMBIX  COLIMAIBHBIX M
MEXKJIIMYHOCTHBIX OTHOIIEHUM, IIEHHOCTHO CMBICIIOBBIX YCTAHOBOK;

— CIIOCOOHOCTH CTABUThH 11€JIM U CTPOUTH KU3HCHHBIC TUTAHBI,

METANPEIMETHBIX:

— MEXIpEJAMETHBIC TIOHATHS W YHHUBEpCaJbHbIE Y4YeOHBbIC JICHCTBUS
(peryyaTUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

—  CaMOCTOSITEIBHOCTh B IUIAHUPOBAHWUM U OCYIICCTBICHUH Y4eOHOU
JEATeTLHOCTH M OpraHu3aluyd y4eOHOro COTpPYJHUYECTBA C TMeJaaroraMu |
CBEPCTHUKAMU;

— CHOCOOHOCTh K TMOCTPOEHHUIO HHIWBUIAYaJbHOW 00pa30BaTeNbHOM
TPAcKTOpHHU;

— BJQJICHUE HaBbIKaMM  Yy4EOHO-HCCIIEIOBATEIbCKOM, MPOEKTHOM U
COIIMAJIbHOM JIEATEIILHOCTH,

IIPEJIMETHBIX :




— OCBOCGHHBIE OOYyYarOUIMMHUCS BXOJIE€ M3y4Y€HUs Y4eOHOro ImpeaMera
yMeHUs, cnequpruyecKkue I JaHHOW NMpeAMETHOW 00JacTH, BUABI AEATEIbHOCTH
0 MOJYYEHHUIO0 HOBOTO 3HAHUA B paMKax y4eOHOro MpeaMeTa;

—  BHJIbI JICATEILHOCTH MO MOJYUYEHHIO HOBOTO 3HaHUS B paMKax y4yeOHOro
MIpeIMETa, €ro NpeoOpa3zoBaHUIO U IPUMEHEHHUIO B YUEOHBIX, YUEOHO-ITPOECKTHBIX U
COLIMATIbHO-TIPOEKTHBIX CUTYalIMSIX;

— (opMUpOBaHHWE HAYYHOTO THIA MBIIUICHUS, BIAJCHHE HAy4HOH
TEPMUHOJIOTHUEN, KIIFOYEBBIMU ITOHATUAMU, METOaMU U IIPUEMAMU.

CopepxaHue Kypca HallpaBlICHO Ha JOCTHXKEHUE PE3yJbTaTOB OCBOCHHS Kypca
MaTeMaTUKHU B YaCTH aJreOpbl M HaYaJl MATEMaTHYECKOTO aHAIN3a, TEOMETPHH.

MeTanpeaMeTHbIe U JIHYHOCTHBIE Pe3YJbTATHI.
Oo0yuarouuecst 10/2KkHbI 3HATH/IIOHUMATD

- CYWIECTBO MOHSATHS MATEMaTHYECKOro J0Ka3aTeNIbCTBA; MPUBOJIUTH MPUMEPHI
JI0Ka3aTeJILCTB;

- CYUIECTBO MOHSTHS aJrOPUTMa; MPUBOJIUTH IPUMEPHI AIITOPUTMOB;

- Kak HCIOJB3YIOTCS MaTeMaTH4ecKue (OopMyIbl, YpaBHCHHUS W HEPABEHCTBA,
NpUMEPbl UX TPUMEHEHHUS ISl PEUICHUS MaTeMaTUYEeCKUX M IMPAKTHYECKUX
3aja4;

- Kak MaTeMaTHYeCKH OIpeJeicHHbIC (YHKIMH MOTYT ONHCBHIBAaTh pPealbHBIC
3aBUCHUMOCTH; IPUBOJUTH MPUMEPHI TAKOI'O OMTUCAHUS;

- KaKk TOTPeOHOCTHM TPAKTUKA TPUBEIM  MATEeMATHYECKYl0  HAyKy K
HEOOXOMUMOCTH PACIIUPEHUS TIOHATHS YUCIIA,;

- BEpPOSATHOCTHBIM XapAKTEP MHOTUX 3aKOHOMEPHOCTEW OKPYXKAIOIIEr0 MUpa;
MIPUMEPHI CTATUCTUYECKUX 3AKOHOMEPHOCTEW U BBIBOJIOB;

-  CMBICI HWacaIn3alui, MO3BOJISIIOIIEH peliarth 3aJ1auu peanbHOU
JNEUCTBUTEIPHOCTH  MaT€MaTHYECKUMU  METOJaMHu, IPUMEpPhl  OMIHUOOK,
BO3HUKAIOIIMX MPU UACATA3ALINH.

IIpenmMeTHbIE pe3yJbTATHI.
OO01e yyeOHbIe YMEHMSI, HABBIKH M CIIOCOOBI 1€ TEJIbHOCTH.

B xonme nmpenopaBanusi AUCUMILTHHBI 00yYarOUIUeCs TOJDKHBI OBIAAETh YMEHUAMU
o01re y4eOHOro XapakTepa, pa3HOOOpa3HbIMU CHOCO0AMU  JIESITEIHLHOCTH,
MPUOOPECTH OMBIT:
- TUIAaHUPOBAHMS W  OCYIIECTBICHHUS AITOPUTMHUYECKOH JEesTeNbHOCTH,
BBITIOJTHCHUS 33/TaHHBIX ¥ KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;



- pelieHusi pa3HOOOPA3HBIX KJIACCOB 3ajlay M3 PAa3IUYHBIX Pa3/eloB Kypca, B
TOM YHCJIE 3aj1a4, TPEOYIOIIMX TOMCKA MTyTH U CIOCOOOB PEIICHNUS;

- HUCCIENOBATENbCKOM  JEATENbHOCTH,  Pa3BUTHS  WACH, MpPOBEACHUSA
AKCIEPUMEHTOB, 00OOUIEHUS, MOCTAHOBKM U (OPMYJIMPOBAHUS HOBBIX
3ajad;

- SICHOTO, TOYHOTO, TPAMOTHOTO H3JIOKEHHSI CBOMX MBICIIEH B YCTHOW H
NUCPMEHHOW pEYM, WCIONb30BAHUS PA3IUYHBIX S3BIKOB MAaTeMaTHUKU
(CJIOBECHOTO, CHUMBOJUYECKOI0, T'pauyecKoro), CBOOOTHOTO Tepexoaa ¢
OJTHOTO  sI3bIKa Ha Jpyrod Uil WUIIOCTPALlUM, HHTEpIpeTalui,
apryMeHTalluu U JI0Ka3aTelbCTBa;

- TMPOBEACHMS JTOKA3aTEIbHBIX PACCYKICHUM, apryMEHTAIlMW, BBIJBUXKECHUS
TUIIOTE3 U UX 00OCHOBAaHMS,

- TOHWCKa, CHCTeMaTu3allik, aHaiuu3a U Kiaccupukanuu WHGOpMaIUH,
MCIIOJIb30BaHMs Pa3sHOOOPA3HbIX MH()OPMALMOHHBIX HMCTOYHUKOB, BKIIOYAs
y4eOHYI0 W CIPaBOYHYIO JIUTEpaTypy, COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH.

TpedGoBaHuA K YPOBHIO OATOTOBKH 00yYAIOIIUXCS.

AJiredpa ¥ HaYaJIa MATEMATH4YECKOI0 AaHAJIM3A.

Oo0yuarwimmecst JOJTKHbI YMETh:

COCTaBJISITh OYyKBEHHBIE BBIPAKEHUS M (POPMYNBI 1O YCIOBHUSM 3a/ay;
OCYIIECTBIISAITh B BBIPAXKEHUAX U (QOpPMyIax YHCIOBBIE IOJACTAHOBKU U
BBITIOJIHATE  COOTBETCTBYIOIME BBIYMCIICHUS, OCYIIECTBIATh IOACTAHOBKY
OJTHOTO BBIPAXKEHUA B JPYTo€; BBIpaKaTh U3 POPMYI OJHY MEPEMEHHYIO Yepes
OCTaJIbHBIE;

BBITIOJIHATE OCHOBHBIE JEHCTBHSI CO CTEIEHSAMHU C LEIBIMM MOKA3aTEIsIMM, C
MHOTOWIEHAMU M C aidredpandyecKuMu JpoOsSIMHU; BBINOJIHATH PpPa3JIOKEHUE
MHOTOUYIEHOB Ha MHOXHTEJIW; BBIMOIHATh TOXKIECTBEHHBIE MpeoOpa3oBaHUs
palMOHAJIbHBIX BBIPAXKECHU;

IPUMEHATh CBOMCTBA apU(PMETUUECKUX KBAJIPAaTHBIX KOPHEH UIsl BBIUMCIECHHUS
3HaYeHUH W 1peoOpa3oBaHMN  YHUCIOBBIX  BBIPAXKEHUI, coaepiKaliux
KBa/IpaTHbIE KOPHHY;

pelmaTh JIMHEWHBbIE, KBAJpPATHBIC YPABHEHHUS W pPalUOHAIbHBIE YpPaBHEHUS,
CBOJAILIMECS K HHMM, CHCTEMBl JBYX JIMHEWHBIX YPaBHEHUN W HECIIOKHBIE
HEJIMHEHUHBIC CUCTEMBI;

pemaTh JIMHEHMHBIE W KBAaJAPATHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M MX
CUCTEMBI;  pemarb  TEKCTOBbIE  33Jaud  alreOpanyeckuM  METOJOM,
MHTEPHPETUPOBATh TOJYUYEHHBIA pE3yNbTaT, MPOBOAUTH OTOOP PEIICHHUI,
ucxons U3 GopMyJIMPOBKY 3a]1a4H;

M300pakaTh YKCiia TOYKaMU Ha KOOPJAUHATHOMN MPSIMON;



ONpPENENIATh KOOPAMHATBI TOYKH IUIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMHU
KOOpJIMHATaMU; U300paxaTb MHOKECTBO PEIICHUN JTMHEHHOTO HEPABEHCTBA;
pacno3HaBaTh apU(PMETUYECKHE M TE€OMETPHUYECKUE IPOrPECCUU; pelIaTh
3aJ1a4d ¢ MPUMEHEHHEM (POPMYJIbI OOILETO WIEHA U CyMMbI HECKOIBKUX MEPBBIX
YJICHOB;

HaXOAWUTh 3HAYCHHsS (PYHKLUMH, 3aJaHHOU (popmysoi, Tabnuiei, rpadgukom 1mo
€€ apryMeHTy; HaxOIuThb 3HAYEHHE AapryMeHTa M0 3Ha4eHHI0 (YHKIUH,
3aTaHHON rpadUKOM U TaOIUIIEH;

ONpENENATh CBOMCTBA (PYHKUMHM IO €€ rpauky; NPUMEHSTh rpaduueckue
IPEJCTABIICHUS IIPU PEILIEHUU YPaBHEHU, CUCTEM, HEPABEHCTB;

OIUCHIBaTh CBOMCTBA U3Y4YEHHBIX (DYHKIUI, CTPOUTH UX Ipaduki;

HaXOJUTh MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKINH;

HCIOJIB30BATh NPHOOPETeHHbIC 3HAHUS W YMEHHS B NPAKTH4YeCKO#
NAeSTeJIbHOCTH U MOBCEAHEBHOM KM3HU IS

BBIMIOJIHEHUS ~ pacueToB 1o ¢opmyaaMm, Uid COCTaBieHus  (opmyi,
BBIPAKAIOIIMX  3aBUCUMOCTH  MEXJy  PpEaJbHBIMU  BEIMYMHAMM; IS
HaXOXXJIEHUS HY)KHOU (DOPMYJIbI B CITPAaBOYHBIX MaTepHaliax;

MOJIETTUPOBAHUS TPAKTUYECKUX CHUTyallud M UCCIEIOBAaHUU TMOCTPOEHHBIX
MOJIeJIEN C UCTIOJIB30BaHUEM allapara ajnreOpsl;

OnHCaHus 3aBUCUMOCTEMN MEXIY buznuecKuMu BEJIMYUHAMHU
COOTBETCTBYIOUIMMHM  (OpMyJaMH, TP  HCCIEAOBAHUU  HECIOKHBIX
INPAaKTUYECKUX CUTYyallH;

UHTEPIIpEeTalNU I'paKOB peaabHbIX 3aBUCUMOCTEN MEX/1y BEJIMUYMHAMM.

I'eomeTpusn
Oo0yuawimmecst 10JKHbl YyMETh:

pacmo3HaBaTh Ha 4YepTekKax MW MOJACIAX MPOCTPAHCTBEHHBIE (DOPMBIL;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PKCHISIMH;
OMHCHIBATH B3aUMHOE PACTIONIOKEHUE MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXIACHHSI 00 3TOM PACIIOI0KEHHUH;
aHAIM3UPOBATh B MPOCTEHUIINUX CIydasX B3aMMHOE PACIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;
N300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIC TEJIa; BHITIOJHATH YEPTEIKHU
0 YCJIOBHSIM 3a]1a4;
CTPOUTH MPOCTEUIINE CCUCHUS KyOa, TPU3MBI, ITMPAMHU/IBI;
pemarh TUTAHUMETPUYECKHE W TPOCTEUIINE CTEPEOMETPUUYECKHE 3a/Jaud Ha
HaXOXXJICHUE TEOMETPUIECCKUX BEIWYHH (JUTHH, YTJIOB, IJIOMAAeH, 00beMOB);
UCIIOJIb30BaTh TPU PEIICHUH CTEPEOMETPUUYECKHUX 3a7ad IUIAaHUMETPUUECKUE
(haKThl U METO/IBI;
IIPOBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHUS B XOZC PEIICHUS 3a]1ad;
UCIIOJIb30BaTh  MPUOOPETCHHbIE 3HAHUS M YMEHHS B  TMPAKTHUYECKON
JESATEIHPHOCTH U TTOBCETHEBHOM KU3HU:
JUI UCCIIeIOBaHUs (MOJICIIUPOBAHNUS) HECIOKHBIX MPAKTHUYECKUX CUTyaIluil Ha
OCHOBE M3y4YeHHBIX (POPMYI 1 CBOKCTB (uryp;
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- BBIYUCJICHHS 00BEMOB U ILJIOMIAJIEH MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MIPH
pelIeHNN MPAKTUYECKUX 3a/1ay, UCIONb3Ys MPU HEOOXOIUMOCTH CIPABOYHUKU
Y BBIUMCJIUTEIBHBIC YCTPOUCTBA.

1.4. Kosin4eCcTBO 4aCOB HA OCBOCHUE YUEOHOM M CIUTIIHHbBI

MakcumanbHOM yueOHOM Harpy3ku ooy4daromierocsi 234 4acoB, B TOM UHUCJIE:

— 00s13aTeNIbHON  aymUTOpHOW y4eOHOW Harpy3ku oOydaromerocs 156
9acoB;

—  CaMOCTOSTENbHOM paboThl oOyuaronierocs 78 yacos.



2. CTPYKTYPA U COIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem y4eOHOM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii 1esiTe IbHOCTH

O0BeM yacoB

MakcumManbHas yueOHasi Harpyska (Bcero)

234

OO0s3aTenbHas ayMuTOpHAas yaeOHast Harpy3ka (Bcero)

156

B TOM YUCIJIC:

JabopaTopHbIE PAOOTHI

HE MPEAYCMOTPEHO

TEOPETUYECKUE 3aHATUS 82
MPAKTUYECKUE 3aHATUS 74
KOHTPOJIbHBIE Pa0OThI 5
VH/IMBH1YaJIbHBIA POEKT HE MPeyCMOTPEHO
CamocrosiTenbHas paboTta oOydaromerocs (BCero) 78

B TOM YHCIIE:

BHEAYIMTOPHAs CAaMOCTOsITeTIbHAs paboTa 78

[TpomexyTouHast arTecTauusi B popMe dK3aMeHa




2.2. TemaTH4yeCKHi IJIAH M COEePKAHME YUCOHOM U CIUILINHBI

HaumeHoBanue Conepskanue y4eOHOr0 MaTepuasia, JadopaTopHbie padoTbl M MPAKTHYECKHE Oo6bem YpoBenb
pa3aesioB U TeM 3aHATHS, CAMOCTONITE/IbHAsA padoTa 00y4al0INXCsl, MHAUBUAYAJbHbIN MPOEKT 4acoB OCBOEHUSI
1 2 3 4
Ob6s13arT. Cam.pab.
Ayn.
BBenenne Coaep:xkanue 2 1 1
1 MareMaTrka B HayKe, TEXHUKE, JKOHOMUKE, THPOPMAIIMOHHBIX TEXHOJIOTUSIX U
MIPAKTUYECKOM aesaTenbHOCTU. Llenu u 3anaun n3ydeHuss MaTeMaTUKH B
VUPEKIESHUSX HAYaIILHOTO U CPETHETO MPodecCHOHATHHOTO 00Pa30BaHUSI.
Anredpa
Pazpea 1. Pa3ButHe noHATHS O YHCJIE 8 4
Tema 1. Coaep:xkanue 4 2
JlelicTBUTEIbHBbIE 1 [lenbie 1 panvoHanbHble yncia. [[edcTBUTEIbHbBIC YHCTA.
1ncia. 2 [Tpubnu>keHHbIE BhIUUCHCHUS. [Ipubnudicennoe 3Ha4eHue 8euyUnbl.
pudamxénnbie 3 [TorpemiHoCTH NPUOIMKEHUN U BHIYMCIICHUH.
BLITHCICHHS. 4 | Komnaekchvie uucia.
IIpakTHyeckmne 3aHATHS 4
1 Anrebpanueckue IeHCTBHS HAJI YHCIAMHU.
2 Haxoxxaenne npuOamKeHHbIX 3HAUSHUI BEJIMYHH.
3 HaxoxaeHue norpemsocTeil BoluuciieHui (a0COM0THOW U OTHOCUTEIBHOM).
4 CpaBHEHME YHCTIOBBIX BHIPAXKEHUM.
CamocTosiTe/ibHasi paboTa 00yuaroerocs 4
N3ydenune TeopeTHIecKoro Marepuaina
Brinonnenue 3a1annii, yrpaxxHeHUH
Pemenune 3amau « Anredpandeckue ASUCTBUS ¢ UPPAIMOHATLHBIMHA YUCIIAMI))
TecToBBIN KOHTPOJIb MO TeME. «Aredpandeckue mpeoopazoBaHUsD»
Pazgen 2 Kopuu, crenenu 1 jorapugmsl 20 10 2
Coneprxkanue 3
Tema 2.1 1 KopHu HatypanbHOl CTENeHH U3 YUClia U MX CBOMCTBA.
KopHu i cTeneHn. 2 CreneHu ¢ paMOHAIBHBIMU [T0OKA3aTESIMH, UX CBOMCTBA.
3 CremneHu ¢ IJEUCTBUTEILHLIMU NOKa3ateamMu. Ceoticmea cmeneru ¢




‘ oelcmeumesbHbiM NOKA3ameneM.

HpaKaneCKue 3aHATHUSA

1 Brruucnenue u cpaBHeHHE KOpHEH. BhINoTHEHNE pacyeToB ¢ paiuKalaMH.

2 Haxoxnenne 3HaueHnii cTeneHe ¢ paluoOHAIbHBIMU TTOKa3aTesiMu. CpaBHEHUE
CTEIICHEH.

3 [IpeoOpazoBaHue BBIpAKCHHH, COACPIKAIIUX CTCTICHH.

CamocrosiTesibHasi padoTa 00y4aroierocs

W3yuenue TeopeTHuecKoro Matepuania

BelnonHenue 3a1aHuil, ypaxHeHU!

Pemenune 3amau

TecToBBIi KOHTPOIH TIO TeMe « OO00IIeHNE TOHATHS CTETICHID)

Tema 2.2
Jlorapudgm.
Jlorapudgm uncia.

Coaep:xkanue

1 Jlorapudm. Jlorapudm uncna. Ocrosroe nocapugpmuueckoe moxicoecmaso.
2 JlecsiTuuHbIe U HATypaJbHBIE JOrapu(MBbl.

3 [IpaBwia neiictBuii ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.

HpaKTuquKue 3AHATHUSA

HaxoxaeHue 3HaueHUM J'IOI“apI/I(bMa 10 TPpOU3BOJIBHOMY OCHOBAHHIO.

Brruncnenue u cpaBHeHHe Jorapudmos.

3 ITepexos OoT 0fHOTO OCHOBaHUS K Apyromy. JlorapupmupoBaHue U MOTEHIUPOBAHNE
BBIPAKCHH.

CamocrosiTesibHasi padoTa 00y4aroierocs

H3ydeHne TeOpeTHYECKOro MaTepuana

BelnonHenue 3a1aHuil, yrnpaxHeHU!

Pemenue 3amaq Ha mpeoOpazoBaHue JOTapuHMUUSCKUX BBIPAKEHUIN
TecToBbII KOHTPOIB 10 TeMe «Jlorapupmbl 1 UX CBOHCTBa»

Tema 2.3 Coaep:xkanue

IIpeoOpa3oBanue 1 ITpeoOpaszoBaHue parmOHAIBHBIX BRIPAKECHUH.
aJredpanyecKux 2 [IpeoOpa3oBaHye HPpPAIMOHAIBHBIX CTEIICHHBIX BBIPAKCHUH.
BhIPAKEHHI. 3 [TpeoOpa3oBaHue MOKa3aTeNIbHbIX BBIPAKEHHH.
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4

\ [IpeoOpa3oBanue orapuMUYECKUX BbIPAKEHUI.

IIpakTHYecKkHe 3aHATHS

1

Perienne nppalimoHaabHbIX YpaBHEHUM

2

Pemenue nokasareiabHbIX YpaBHEHUN

3

Perenue norapudMUYeCKUX ypaBHEHHH

CamocTosiTesibHast paboTa 00y4yaromerocs

W3y4yeHue TeopeTuuecKkoro Mmarepuana

Beinonnenue 3aganuii, ynpaxHeHui Ha mpeoOpa3oBaHie palliOHAIbHbIX,
UPPALMOHATIbHBIX CTETIEHHBIX, JIOTApU(PMUUYECKUX U TIOKA3aTeIbHBIX BhIPAXKEHUIN
TecToBbII KOHTPOJIb 0 TeME. «AJredpanyeckue npeodpazoBaHUs»

KonTpoJsbHas padora

Pa3zgen 3

OCHOBBI TPUTOHOMETPHH

16 8

Tema 3.1
OcHoBHBIE TOHATHUSA

Coneprxkanue

1

Panuannas mepa yria. BpamarensHoe nBmwxkenue. CHHYC, KOCUHYC, TAHTE€HC U

KOTAaHI'CHC YMCJId.

IIp

AKTHYCCKHC 3aHATHA

1 | PaguaHmHbIil METOJ H3MEPEHHS YITIOB BPAIICHHS M CBSI3b C IPALyCHOIN MEpOIi.

CamocTosiTe/ibHasi paboTa 00yuaroerocs

N3ydeHune TeopeTUuecKkoro Marepuaina

Brl

MOJTHEHUE 3aJJaHUM, YIIPaKHEHUI

Pemenne 3agau

Tema 3.2 OcHoBHEIE
TPUTOHOMETPUYECKHE
TOKIECTBA.

Coneprkanue

1

Dopmynbl  npuBecHUSA. DOPMYIIbI CIIOKEHUS.

2

Dopmyibl yIBOeHUS. Dopmynvl NOIOBUHHO20 Vaad.

IIp

AKTHYECCKHUC 3aHATHUSA

1

OCHOBHBIC TPUTOHOMECTPUUCCKUC TOXKICCTBA. (I)OpMYJ'IBI CJIOKCHMA.

2

Dopmysbl yiBoeHUsI. DOpMYsibl HOJOBUHHOTO YIJIA.

CamocTosiTesibHasi padoTa 00y4aromerocs
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N3ydyeHune TeopeTu4ecKkoro Marepuana

BelnonHenue 3agaHui, yrnpaxxHeHun

Pemenune 3amau

TecToBblIil KOHTpOIB 10 TeMe «lIpeobpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUID

Tema 3.3
IIpeoOpa3oBanue
NnpocTemux
TPUTOHOMETPHYECKUX
BBIPAKEHHU .

Coaep:xkanue

1 | Ilpeobpa3zosanus cymmvl mpueoHoMempuiecKux GYHKYuil 8 npouzeeoeHue u
npoU368e0eHtUsl 8 CYMM).

Buipasicenue mpuconomempuueckux @ynkyuii yuepe3 mamneeHc noJI08UHHO20
apeymenma

HpaKTH'{eCKHe 3aAHATHSA

1 | Ilpeobpazosanus cymmvl mpuecoHomMempuyeckux yHKyuli 8 npousgedeHue u
npou36e0etUsl 8 CyMmy

CamocrosiTesibHasi padoTa 00y4aroIerocs

N3ydyeHue TeopeTudeckoro Marepuana

BelnonHenue 3agaHui, yrpaxxHeHUun

Pemenune 3amau

N3ydyenune TeopeTUYeCcKoro Marepuaia,

TecToBblil KOHTPOJIL IO TeMe «[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHHID)

Tema 3.4
IIpocreiimmue
TPUTOHOMETPUYECKHE
YPABHEHHS.

Coaep:xkanue

1 | IlpocTeitnme TPUroHOMETPUYECKHE YPABHEHHUSI 1 HEPABEHCTRBA.

2 | Obpamusie mpuconomempudeckue ynkyuu. Aprcunyc, apkKkoCuHyc, apKmaHzenc
yucua.

HpaKaneCKne 3AHATHSA

1 | HpocTeiimue TPUrOHOMETPHUYECKHE YPABHEHHS M HEPABEHCTRA.

CamocTosiTeJILHASA pa60Ta oﬁyqalomerom

N3ydyenune TeopeTH4ecKoro Marepuana

BelInonHenue 3a1aHuil, ypaxHeHU!

Pemenune TpUroHOMETpUYECKUX YPaBHEHUI

TecToBbIN KOHTPOJIb MO TeMe « TpUroHOMETpUYECKHE YPABHEHHSI M1 HEPABEHCTBAY

Tema 3.5
Tpuronomerpuyeckue
(pyHknmuu.

Coaep:xkanue

1 | Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaUKH; MEPUOJTUUHOCTD,
OCHOBHOW IEPHOJL.
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[Ipeo6pa3oBanus rpadukoB: napauieabHbI NEPEHOC, CHUMMETPHSI OTHOCUTEIBHO
0ceil KOOPAMHAT U CUMMEMPUsi OMHOCUMENbHO HAYAld KOOPOUHAM, CUMMempus
OMHOCUMENLHO NPAMOU Y = X, PACMANCEHUE U coHcamue 8001b ocell KOOPOUHAM.

IIp

AKTHYCCKHE 3aHATUA

1

CBoiicTBa 1 rpadKK CHHYCa, KOCUHYCA, TAHT€HCA W KOTAHTEeHCa

2

[TpeoOpaszoBanus rpaduka Gpyakun. ['apMoHnYecKne KoneOaHusl.

CamocrosiTesibHasi paboTa 00y4aonerocst

N3ydyeHune TeopeTudeckoro Marepuana
TecToBBIi KOHTPOIB TIO TeMe « « Tpuronomerpudeckue GyHKIIUI»
TecToBbIi KOHTPOITH IO TeMe «CBOWMCTBA (YYHKITHI)

KonTpoJabHas padora

Pa3nen 4

DYHKIUH, HX CBOICTBA M rpaduKH

14

Tema 4.1
DOYyHKIUH.

Coaep:xkanue

1

OOnacTp orpeaeneHust 1 MHOXXECTBO 3HaYeHUi; rpaguk ¢yHkiuu.. [loctpoenne
rpaduKkoB GYHKIMI, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMH.

IIp

AKTHYCCKHC 3aHATHA

1

HpI/IMepH 3aBUCUMOCTEHN MECKAY NEPEMCHHBIMU B PCAJIBHBIX IMPOLECCAX U3 CMCIKHBIX

mucuutuinH. Onpenenenne Gynkuuii. [loctpoenne u yteHne rpagukoB QyHKIMH.

CamocrosiTesibHasi padoTa 00y4aroIerocs

W3ydyeHue TeopeTuueckoro Mmarepuana

Bl

IIOJIHEHUE 3a1aHUH, YIIPAKHEHUI

Pemenune 3amau
[Toctpoenue u npeoOpa3oBaHue rpaduKoB GYHKIHUI.

Tema 4.2

CpoiicTBa QpyHKINH.

Coaep:xkanue

1

CaoiicTBa QyHKIIMN: MOHOTOHHOCTH, YeTHOCTh, HEUETHOCTh, OTPAHMYEHHOCTb,
nepuoaAnYHOCTh. [IpoMexxyTku Bo3pacTanus U yObIBaHHUS, HAUOOJbIIEE U
HAaMMEHbIIIeE 3HAYEHUS, TOUKU SKCTPEMyMa.

I'padmuaeckas uaTepnperanus. [Ipumeps! pyHKINOHAIBHBIX 3aBUCHMOCTEH B
pEeaJIbHBIX MpoLEccax U SIBICHUSIX

IIp

AKTHYECCKHUC 3aHATHUSA

UccnenoBanue ¢pynkimu. CBONCTBA IMHEHHOMN, KBaIpaTHYHON, KyCOYHO-IMHEHHON 1

JIpoOHO- TMHENHON QYHKITHIA.
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2 | HenpepbiBHBIE U TEpHOANYECKHE DYHKITHH.

CamocTosiTesibHAasi paboTa 00y4aonerocsi

W3yueHune TeopeTUUECKOro MaTepuana
BelnonHenue 3a1aHuil, ypaxHeHU!

Pa6ora no rpaduxam yHximit

TecToBbIi KOHTPOITH TI0 TeMe «CBOWCTBA (YYHKITHI)

Tema 4.3
OopartHble pyHKUHMHU

Coaep:xkanune

1| O6nacTb onpenenenus U o0nacTh 3Ha4eHUN oOpaTtHoM QyHKIMU. ['paduk oOpaTHOi
byHKIUH.

IIpakTHyeckmne 3aHATHS

1| O6pammuvie ynxyuu u ux 2paduxu

CamocrosiTesibHasi paboTa 00y4aouerocst

H3yueHnne TeOpEeTHIECKOro MaTepuana
BrinonHenue 3a1anuii, yrpaxHeHUN
Pabota no rpadukam QyHKImHA

Tema 4.4 Coaep:xkanue
Apudpmerudyeckue 1 ‘ Apudmernueckue onepanuu Ha GyHKIUIMEA. CioxHas GyHKIUs (KOMIIO3HUITHS).
onepamyu HaJx CamocTosiTesibHasi padoTa 00y4aroierocs
byHKIMsAMH. N3yueHne TeopeTHuecKoro Marepuana

BrinosiHeHue 3a/1aHnil, YIIPaKHEHUI
Tema 4.5 Coneprxkanue
Crenenusbie, 1 | CrenienHas QyHKIMS C HATYPAJILHBIM TIOKa3aTelIeM, €€ CBOWCTBA U TpaduK.
NnoKa3artejbHbIE, 2 | IlokazarenpHast pyHKIIUS (IKCIIOHEHTA), €€ CBOWCTBA U rpaduK.
JorapupmuiecKkue 3 | Jlorapudmuaeckas GpyHKIHS, €€ CBOWCTBA U TpaduK.
[INTV CamocTosiTesibHasi padoTa 00y4aroIerocs

N3ydyeHune TeopeTuyeckoro Marepuana

Pewienne 3a1a4 Ha TOCTPOEHNE U IPUMEHEHHUE CBOMCTB IMOKA3aTEJIbHOM, CTENEHHOW U
norapupMUIecKor HyHKITUH

TecToBbIi KOHTPOIIB 110 TeMe «Jlorapudmmueckas GyHKIHs», « [lokazaTtenpHas

GyHKITHSDY
TecToBbIi KOHTPOIIB 10 TeMe «CBocTBa (PYHKIIHMI

Kontpoabhasi padora
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Paznea 5 YpaBHeHUs] 1 HEPABEHCTBA 14
Tema 5.1 Copepxanue 3
PanuonanbHbIle, 1 | PanronansHble, MppallMOHAIBHBIE YPABHEHHS U cUCTEMBI. OCHOBHBIE IIPUEMBI HX
HPPALHOHAJIbHbIE, pemeHus
NOKa3aTeJIbHbIC H 2 | Iloka3arenpHble ypaBHEHUS U cUcTeMbl. OCHOBHBIE ITPUEMBI MX PELLIECHUS
TPUTOHOMETpHYECKHEe | 3 | TpUroHOMETPUUYECKHUE YPaBHEHUS U cucTeMbl. OCHOBHBIE TPUEMBI MX PELLIECHUS
YPaBHEHHUHA H IlpakTHYecKkHne 3aHATHSA 3
CHCTEMBI 1 | PanronanbHble, MppallMOHaIbHbIE YpaBHEHHS U cucTeMbl. OCHOBHbBIE IPUEMBI UX
peleHus

2 | [loka3zarenpHble ypaBHEHHsI M cMCTeMbl. OCHOBHBIE IPUEMBI UX PEIIEHUS

3 | TpuroHoMeTpUUECKUE YpaBHEHMsI M cUCTEMB. OCHOBHBIE IPUEMBI X PELICHHUS

CamocrosiTesibHasi paboTa 00y4aouerocst

N3ydyenune TeopeTudeckoro Marepuana

Beinonnenue 3aganuii, ynpaxHeHui Ha mpeoOpa3oBaHUe UPPALMOHATBHBIX BBIPAXKEHUH

TecToBBIN KOHTPOJIb 1O TeMe « MppannoHanbHble ypaBHEHUS »

Pemienue norapupmMuueckux u nokazaTeabHbIX YpaBHEHUN

TecToBbII KOHTPOIIB 10 TeMe «Jlorapupmuueckrne M mokas3arelbHbIe YPaBHEHUSD)
Tema 5.2 Coneprxkanue 4
PanuonaabHbIe, 1 | PanimoHanbHble, MppallMOHaANIbHbIE Hepagercmeda. OCHOBHBIE IPUEMBI UX PEILICHUSI.
HppalHOHAIbHbIE, 2 | Iloka3zarenbHble Hepagerncmea. OCHOBHBIE IPUEMBI UX PELICHUS.
MOKa3aATCJIbHBIC U 3 | Tpueonomempuueckue Hepasercmea. OCHOBHBIC IPUEMBI UX PEIICHUSI.
mpuconomempuyueckue | 4 | Vcrnonb30BaHUE CBOICTB U TpaUKOB (QYHKIHMHA IPU PELICHUN YPaBHEHUH U
nepaserncmea. HEpaBeHCTB. MeTo1 MHTEPBAJIOB.

IIpakTHYecKkHue 3aHATHSA 1

1| M3o0pakeHre Ha KOOPAUHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUH YPaBHCHUH U
HEPaBEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM

CamocrosiTesibHasi paboTa 00y4aonerocst

H3yueHne TeOpEeTHIECKOro MaTepuana

Beinonnenue 3aganuii, ynpaxHeHui Ha mpeoOpa3oBaHUe UPPaALMOHATBHBIX BBIPAXKEHUH
TecToBBIN KOHTPOIIB O TeME « MppannoHansHble HEpaBEHCTBA»

Pemienue gorapuMuUyecKux U MOKa3aTeIbHbIX HEPAaBEHCTB
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TecToBblil KOHTPOJIb 1O TeMe «JlorapudmMuyeckue M MokazaresbHble HEPABEHCTBAY

Tema 5.3 Coaep:xkanue 2
IIpumeHenue 1 | Wnrepuperarus pe3ynbrata, yueT pealbHbIX OrpaHHYCHHIT
MaTeMaTHYeCKUX CamocTosiTesibHasi paboTa 00y4aroerocs 1
METOI0B /Il PEeIIeHNs | [13ydeHue TeOpEeTUYECKOro Marepruaia
coaepRaTeJIbHbIX BeinosiHeHue 3a1aHuil, ynpaKHEHUN
3aJa4 U3 pa3IMYHbIX Pemenune 3amau
o01acTeil HAYyKHM M
NPAKTHKH.
KoutpoabHas padora
Pa3pen 6 Hauajna MmaTeMaTH4ecKkoro aHaJm3a 24 12
Tema 6.1 Coaep:xkanue 3
IMocnenoBaresnbHocTH. | 1 | CiocoObl 3371aHUsI M CBOMCTBA YMCIIOBBIX MOCJICAOBATEIBHOCTEH.
2 | llouamue o npeoene nocnedosamenvrocmu. Cyuecmeoganue npeoeia MOHOMOHHOLU
02PAHUYEHHOU NOCIe008AMENbHOCTIU.
3 | CymmupoBaHue nocienoBareabHoCcTed. beckoHeuHo yObIBaroasi reoMeTpruecKast
nporpeccusi U ee cymma. [lonsimue o Henpepvlenocmu hyHKYUU.
IIpakTHyeckmne 3aHATHS 3
1 | Yucnosas nocienoBareIbHOCTh, CIOCOOBI €€ 331aHus], BHIYUCIICHUS YJICHOB
IIOCJIEI0OBATEIbHOCTH.
2 | Ilpenen nociie0BaTeIbHOCTH.
3 | beckoHeuHO yObIBaroIIasi FeOMETPUUECKasl MPOTPECCHSI.
CamocTosiTe/ibHasi padoTa 00y4aroerocs 3
W3yueHne TeOpeTUUECKOro MaTepuanina
BelInonHenue 3a1aHuil, ypaxHeHU!
Pemienne 3a/1a4 Ha BBIYMCIIEHUE TIPEJEIIOB OCIEN0BATEIBHOCTH
Tema 6.2 Coneprxkanue 5
IIpousBognas 1 | [onarue o npou3BoAHOM PyHKIMH, €€ TEOMETPUYECKUI U (PU3NIESCKHIA CMBICIL.

2 | YpaBHeHHe KacaTeabHON K rpaduKy OyHKIUH.

3 | IIpousBoaHble CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOTO. [Ipon3BonHbIe
OCHOBHBIX JIEMEHTapHbBIX QYHKITUI.

4 | IlpuMeHeHne MPOM3BOAHON K MCCIICTOBAHUIO (DYHKIIMI ¥ TOCTPOEHUIO rpadhrKOB.
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5 | Ilpouzeoonsie obpammuoii hyHKyuu u KOMROIUYUU PYHKYUU.

HpaKTuquKue 3aHATHUSA

1 HpOI/IBBOI[HaHZ MEXaHUYECKUU U FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI HpOHSBOI[HOfI.

2 | YpaBHEHUE KacaTenbHOU B 0011IeM BUJIE.

3 | IlpaBuna u popmynsl quddepeHIUPOBaHUS, TAOIUIA IPOU3BOTHBIX JIEMEHTAPHBIX
(bYHKITUH.

4 | UccnenoBanne (GyHKIMH C TIOMOIIBIO TIPOU3BOIHON. HaxokneHne HanOoJIbIero,
HAMMEHBIIIETO 3HAYCHHUS U IKCTPEMAJIbHBIX 3HAYCHUN (DYHKITUH.

5 | Ilpouzeoonvie obpammuoii hyHKyuu u KOMROIUYUU PYHKYUU.

CamocTosiTeJILHASA pa60Ta oﬁyqalomerom

N3ydyenune TeopeTH4ecKoro Marepuana

BrinmonHenue 3ananuil, ynpaxHeHUH 10 TexHUKe auddepeHmpoBaHus

Pemenue 3a1a4 Ha IpUMEHEHUE NIPOU3BOAHON

TecToBBIN KOHTPOJIH IO TEME « BhI4mcienrne Mpon3BOIHBIX dJIEMEHTAPHBIX (DYHKITAM
HccnenoBanue GyHKIMI U MOCTpOeHHE IpaMKOB C MOMOILBIO TPOU3BOJHOM

Tema 6.3 Coneprxkanue
IIpumeps! 1 | Bropas npousBojHasi, €€ TeOMETPUUYECKHA U (PU3UUECKUN CMBICIL.
HCII0JIb30BaHUS 2 | IlpumeHeHne NPOU3BOAHOM K HCCIEAOBAaHUIO (DYHKIIMH U OCTPOEHUIO IPa(huKOB.
NPOU3BOAHOM 1JIsI Haxoxnenne ckopocTH JUIs poriecca, 3alaHHoro GopMyIiol U rpaduKoM.
HAXOAEHMIS [MpakTyeckmne 3aHATHS
HAMTYYIIero pemeHus
B NPHKJIAJHBIX 1 | IlpumeHeHue BTOpoil MPOU3BOJHON K UCCIEIOBAHUIO (PYHKLIUN U OCTPOCHHUIO
3aJa4ax rpaduKoB.

CamocTosiTe/ibHasi paboTa 00yuaroerocs

N3ydyenune TeopeTH4ecKoro Marepuana

BrinmonHenue 3ananuil, ynpakHeHUN 10 TexHUKe auddepeHmpoBaHus

Pemenue 3a1a4 Ha IpUMEHEHUE NTPOU3BOAHON

HccnenoBanre QyHKIMA 1 NOCTpOEHHE IPa(HUKOB C IOMOIIBIO TPOU3BOJHON
Tema 6.4 Coaep:xanue

IlepBooOpa3nas u 1 ‘ [IpruMeHeHre OnpeaeIeHHOr0 HHTerpaja sl HAXOXKIACHUS TUIOIA M KPUBOJIMHENHON




HHTErpaJ

tpaneuuu. opmyna Herorona—JleiiOHuna.

2 | [IpuMepsl NpUMEHEHUs] HHTErpasia B PU3UKE U TE€OMETPUHU

IIpakTHyeckmne 3aHATHS

1 | Mnterpan u nepoodpasnas. Teopema Hprorona—IJleliOHMIA.

[Tpumepsl MpUMEHEHUsT HHTErpaia K BRIYUCIACHUIO (PU3NYECKUX BETUYUH U
IUIOIIAJIEH.

CamocrosiTesibHasi padoTa 00y4aoIerocs

N3yueHne TeopeTHuecKoro Marepuana

BrinonHeHnue 3a1aHnii, ypa)KHEHUH 110 BBIYMCIIEHUIO ONPEIEIIEHHOTO UHTErpaia
Pemienne 3a1a4 o TEXHUKE MHTETPUPOBAHUS

TecToBbIi KOHTPOIB TIO TeMe « TeXHUKa BBRIUYUCIICHUS IEPBOOOPAZHOI
BrrunciieHre miomaie KpuBOIMHEWHBIX Tpaneluii

KonTpoJbHas padora

Pazpen 7.

KomOuHaTOpHKa, CTATUCTHKA M TEOPUS BEPOSITHOCTEH.
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Tema 7.1 DaeMeHTBI
KOMOMHATOPUKH

Coaep:xkanue

1 | OcHOBHBIE MMOHATHS KOMOMHATOPUKH. 3a7jaull Ha MOJICUET YKCcIia pa3MeleHHH,
MEPECTAHOBOK, COYETAHUM.

2 | Pemenue 3anau Ha nepe6op BapuanToB. Gopmyna 6mnoma Hetotona. CBoiicTBa
OMHOMUHAJIbHBIX K03 uumentoB. TpeyroiapHuk ITackas.

IIpakTHyeckne 3aHATHA

1 | Ucropus pa3BuTusi KOMOMHATOPUKHU U €€ POJIb B PA3JIMYHBIX cepax ueroBeUeCcKoi
xu3HenesTeapbHocT. [IpaBuna komOnHaTOpuky. Pemenre KOMOMHATOPHBIX 331a4.
Pazmenienus, coueTaHusi U NEPECTAHOBKH.

2 | bunom Hetorona u tpeyronsHuk Ilackans. Ilpuknaasele 3agauu.

CamocrosiTesibHasi padoTa 00y4aoIerocs

N3yueHne TeopeTHuecKoro Marepuana

BelnonHenue 3agaHui, yrnpaxxHeHUun

Pemenune koMOMHATOPHBIX 3a/1a4

[Tpoekt «bunom HetoToHA 111 IPUOIMKEHHBIX BBIYUCICHUN

Tema 7.2 JeMeHTHI
TEOPUH BEPOATHOCTEM

Coaep:xkanue

1 | CobObITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEpOSITHOCTEH. [lonamue
0 He3asUcUMocmu coobimui
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2 | Huckpemnas ciyuatinas eenuduna, 3akoH ee pacnpeoenenusi. Yucnoswvie
Xapaxkmepucmuxu OUCKpemHoU CIy4aiHol genuyunsl. Ilonamue o 3axone 6ombuiux
yucer.

IIpakTHyeckne 3aHATHSA

1 | Ycropus pa3BuUTUsl TEOPUH BEPOSITHOCTEN U €€ POJib B pa3INUHbIX cdepax
YeJI0BEUYECKOM JKU3HEAeATeNbHOCTH. Kilaccuueckoe onpeneneHe BEpOSITHOCTH,
CBOMCTBA BEPOSITHOCTEN, TEpEMA O CyMME BEPOATHOCTEN. Brruncienue
BEPOSITHOCTEM.

2 | Pewenue npuxkiaonvix 3a0ay

CamocTosiTesibHasi padoTa 00y4aroIerocs

W3yueHune TeOpeTHUECKOro MaTepuana

BelnonHenue 3a1aHui, ypaxHeHU!

Pemenrie KoOMOMHATOPHBIX 3334

[TpoekT «bunoM HproToHa 17151 TPUOIMKSHHBIX BRIYUCICHHI

Tema 7.3 Coneprkanue

DJIeMeHTBbI 1 | IlpeacraBneHue NaHHBIX (TAOJIHUIIBI, TUATPAMMBI, TPAdUKH), ceHEePATbHAsL
MaTeMaTH4ecKoil COBOKYNHOCMb, 8blOOPKA, cpednee apughmemuieckoe, MeOUauda.
CTATUCTUKH 2 | HHouamue o 3a0auax mamemamuyeckou CmamucmuKu.

Pewenue NPpAKmu4ecKux 3a0a4 ¢ NPUMEHEHUEM 6EPOAMHOCMHbIX Memooos

IMpakTyeckune 3aHATHS

1 | UcTtopus pa3BUTHS CTATUCTUKU U €€ POJIb B PA3IUUHBIX chepax dyersoBeuecKon
Ku3HeaesaTeabHocTH. [IpecTaBieHre YicaoBbIX IaHHBIX.

2 | Pewenue npukiaonvix 3a0au.

CamocrosiTesibHasi paboTa 00y4aouerocst

N3yueHune TeopeTHuecKoro MaTepuania
Brinonnenue 3aannii, yrpaxxHeHUH

Pemenue 3a1ay Ha CcTaTUCTUYECKHE MTOKA3aTeNN
H3yuenune TeopeTuuecKoro MaTepuana;

[TpoekT « CTaTHCTHKA B 3a]1a4ax»

I'eomeTpus

Paspea 8. IIpsiMble ¥ IVIOCKOCTH B IPOCTPaHCTBE.

Tema 8.1 Coaep:xkanue




B3aunmnoe
pacnoJjioxkeHue
NPSAMBIX U
ILIOCKOCTEl B
NMPOCTPAHCTBE

B3anmHoe pacrionoxeHue IByX NpsIMbIX B TPOCTPAHCTBE

[TapasuiebHOCTB NMPSIMOM U TUIOCKOCTH.

[TapanneabHOCTh MIOCKOCTEN

AW [—

[lepneHUKyYIAPHOCTD IPSIMON U INIOCKOCTH. [IepreHIuKyisAp U HaKJIOHHAsA. YTou
MEXy IPSIMOM U IIJIOCKOCTBIO.

JIByrpaHHsbIif yroi. Yron Mexay riockocTsMu. [lepneHauKyaspHOCTh ABYX
IUIOCKOCTEM.

AKTHYCCKHC 3aHATHA

HpI/I3HaKI/I B3aUMHOI'0 PACIIOJIOKCHUS IMMPAMBIX. Vron MCIKAY INPSAMBIMH.

B3anMHOe pacnosioykeHue MpsIMbIX U IJIOCKOCTEM.

[Ipu3HaKU ¥ CBOMCTBA NAPAJIEIbHBIX IIJIOCKOCTEH.

-bUJl\Jr—‘:
=]

[TepieHuKyAp M HAKIOHHAS K IVIOCKOCTH. YTOJI MEXY NPSMOM U IIJIOCKOCTBIO.
Teopembl 0 B3aMMHOM PaCIIOJIOKEHHUH NPSAMOM U INIOCKOCTH. Teopema o Tpex
NEPIEHINKYIIApax.

5

[Ipu3HaKU ¥ CBOMCTBA NEPIEHANKYIIIPHBIX TUIOCKOCTEH.

CamocrosiTesibHasi padoTa 00y4aoIerocs

M3ydeHne TeopeTUIeCcKoro Marepuaia

Pemenue 3a1a4 Ha IPUMEHEHUE aKCHOM CTEPEOMETPUH U HX CIICJCTBUI
Penrenne 3aa4 Ha ompe/ieNieHUE YITI0B MEXKTY IUIOCKOCTAMH

PemeHue 3a1a4 1o roToBbIM 4epTeKam

Tema 8.2
I'eomerpuueckue
npeodpa3zoBaHus
NMPOCTPAHCTBA

Coaep:xkanue

1

I'eomeTprueckue npeodpa3oBaHus MPOCTPAHCTBA: MApaLIEIbHBINA IEPEHOC,
CUMMETpPHsL OTHOCHUTEJIBHO IIJIOCKOCTH.

2

[TapannensHoe npoekTupoBanue. /lnowads opmoconanvrou npoexyuu. VI3o0paxenue
POCTPAHCTBEHHBIX (PHUTYP.

IIp

AKTHYCCKHC 3aHATHA

1

I'eomeTpuyeckue mpeodbpa3oBaHus IPOCTPAHCTBRA: MAPAJUIENBHBIN TEPeHoC,
CUMMETpUsI OTHOCUTEJNIbHO INIOCKOCTHU. Pemienue 3aaau.

2

[TapannenbHoe MpOEKTUPOBaHKE U €ro cBoiicTBa. Teopema o nrowaou
0pmo2oHanbHoU npoexyuu. B3auMHoe pacnonokeHne NpOCTPAHCTBEHHBIX (QUTYp.

CamocrosiTesibHasi padoTa 00y4aoIerocs
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H3ydeHne TeOpEeTHYECKOro MaTepuana
BelnonHenue 3agaHui, yrnpaxxHeHun

Pa3zgen 9

MHOrorpaHHHKH U TeJjia BpallleHusl

14

Tema 9.1
MHoOrorpaHHUKHU

Coneprxkanue

—

Bepmmnsl, pedpa, rpanu MHOTOrpaHHUKa. Pazeepmra. Muozozpannule yenvl.
Buinyxavie mrozoepannuku. Teopema Juinepa.

2| Ipusma. Ilpsimas u nakronnas npusma. [paBunpHas npusma. [apamnenenunen. Kyo.

3| Iupamuna. [IpaBunpHas nupamuaa. Yceuennas nupamuda. Terpasp.

IIpakTHyeckue 3aHATHS

1| CumMeTpuu B KyOe, B apajuielenunene, B npusme u nupamuoe.

2| Ceuenus kyba, MPU3MbI U TUPAMHUJIBI.

3| [IpencrarieHue o MPaBUIHLHBIX MHOTOTPaHHUKAX (TETpa’ip, Ky, OKTadp, TOAEKadIp
1 UKOCAdIP).

CamocTosiTesibHAs paboTa 00y4aouerocsi

W3yueHune TeopeTUUECKOro MaTepuaia
BelnonHenue 3aqaHuil, yrpaxHeHU!

Pemenue 3a1a4 Ha 371€EMEHTHI MHOIOTPaHHUKOB
3ajaun Ha MOCTPOEHUE CEUCHUI

Tema 9.2
Tena u moBepxHocTH
BpalleHHus.

Coaep:xkanue

1| [Huousgp u KoHYC.

2| Vceuennwiti konyc. OCHOBaHHE, BHICOTA, OOKOBas MIOBEPXHOCTH, 00Opa3yromas,
pa3BepTKa.

HpaKaneCKne 3aHATHUSA

1| Ocesvie ceuenus u ceuenusl, napajjejibHvle OCHOBAHRUIO.

2| llap u chepa, ux ceuenus. Kacamenvrasa niockocms K cepe.

CamocTosiTesibHasi padoTa 00y4aromerocs

W3yueHune TeopeTHIECKOro MaTepuana
Brinonnenue 3aganuil, yrpaxxHeHUN
Pemenne 3a1a4 1o roTOBBIM UepTekam
3a/1auu Ha IOCTPOEHUE CEUEHUM

Tema 9.3

Coaep:xkanue
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HN3mepenus B
reoMeTpHH.

1 | O6bem u ero usmepenue. MaterpanpHas hopmyna oobeMma.

[IpakTnyeckune 3aHATHSA

1 | ®opmyrnsl 00beMa KyOa, IPSIMOYTOIBHOTO MapasliesIeuIe ia, MPU3Mbl, HWINHApPA.

2 | ®opmyasl 00beMa UpamMuIbl U KoHyca. @OopMyIibl IO TOBEPXHOCTEN
IIMHIpa U KoHyca. @opMyibl 06beMa 11apa U IIomaau cepsl.

3 | [lomo6bue ten. OTHOIICHHUS TTOMIAIeH TOBEPXHOCTEH U 0OBEMOB MO0OHBIX TEI.

CamocTosiTe/ibHasi padoTa 00yuaroerocs

N3ydeHune TeopeTUuecKkoro Marepuaina
BrinonHenue 3a1annii, yrpaxxHeHUH

Pemenue 3a1au Ha BhIUMCIIEHHE 00BEMOB MPU3MBI, TUPAMU/BI, IIUIMHIPA, KOHYCA, 11apa.

Pemenue 3ama4 Ha BBIYUCIICHHE TUTONIAIA IOBEPXHOCTH MPU3MBI, TUPAMUJIBI, ITMIHH]IPA,
KOHYCa U 11apa.
Pemenune npakTH4ecKux 3aaaq

Pa3pen 10.

KoopanHatbl 4 BEeKTOPBI.

Tema 10.1
BekTopbl Ha
IUIOCKOCTH M B
NPOCTPAHCTBE

Coaep:xkanue

1 | [IpsimoyronbHas (AekapToBa) cucTeMa KOOPIUHAT B pocTpaHcTBe. Popmyna
pacCTOSTHUSI MEXKY IBYMsl TOUKaMU. YpaBHEHUs CQEPBI, nI0CKOCMU U NPSAMOI.

2 | Bektopel. Moaynb BekTopa. PaBeHCTBO BeKTOpPOB. Cll0XKEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha YUCJIO

3 | Paznoxxenue BeKTOpa 10 HampaBiICHUAM. YTOII MEXAy AByMs BekTopamu. [Ipoekuus
BekTOpa Ha ock. Koopnunare! BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

4 Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IMPHU PCIICHUN MATCMATHYCCKUX U
IMMPUKIIAJHBIX 3aaa4.

[IpakTnyeckune 3aHATHSA

1 | dexapToBa cuctemMa KOOpAMHAT B IPOCTPAHCTBE. YPAaBHEHHE OKPYXHOCTH, chepbl
,JITIOCKOCTH.

2 | Bekropsl. JIEHCTBUSI C BEKTOPAMH.

3 | HeiicTBud ¢ BEKTOpaMu, 3aJJaHHBIMUA KooparuHaTaMu. CKaIpHOE MPOU3BEICHUE
BEKTOPOB.
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4 | BekropHoe ypaBHEHHE NPSMOM U MIIOCKOCTH.

5 Hcnons3oBanue KOOpAWHAT U BCKTOPOB IPpU PCIICHUU MAaTCMATUUICCKUX U
IMPUKJIAAHBIX 3aJa4.

CamocTosiTesibHasi padoTa 00y4aroIerocs

W3yueHune TeOpeTHUECKOro MaTepuana

BelnonHenue 3a1aHui, ypax HEHUN Ha ACUCTBUS C BEKTOpaMHU
Pemenne 3anad B koopauHaTax

TecToBBIN KOHTPOJIb 110 TeMe «BEKTOPBI B IPOCTPAHCTBE»

IloBTOpEHUE

Coneprxkanue

PauyioHanbHbIE YpaBHEHHS.

HppaunoHaabHble YpaBHEHUS

IToxa3aTenpHBIC YpaBHCHHA U HCPABCHCTBA.

JlorapudmMuyeckie ypaBHEHHsI M HEPABEHCTBA.

Tpuronomerpuyeckue QyHKIIHH.

TpUroHoMeTpUYECKUE YPABHEHUSI U HEPABEHCTBA.

Brruncnenue IMPOU3BOAHBIX

[TpuioxeHust IpOU3BOIHOM.

O (0 [([Q[N|n |~ |W[N|[—

HOBTOpeHI/Ie Kypca recOMCTpUHU

Oo0s13aTesibHASL AyIUTOPHAsI Y4eOHAasi HAarpy3Ka (Bcero)

156

CamocTosiTesibHasi padoTa 00y4aroIerocs

78

Bcero

234

YpOoBHM OCBOEHHSI Y4EOHOTO MaTepuara:
1 — 03HAaKOMUTENBHBIN (Y3HaBaHUE paHEe U3YUEHHBIX 0OBEKTOB, CBOMCTR);
2 — penpoAyKTUBHBIN (BBIMOJHEHUE ACSITEIBHOCTHU 110 00pa3ily, MHCTPYKIWHU WU O] PyKOBOACTBOM);

3 - HpOIIYKTPIBHLIP'I (HJIaHI/IpOBaHI/Ie N CaMOCTOATCIIBHOC BBIITOJIHCHUC ACATCIIBHOCTH, PCIICHUC HpO6J'ICMHBIX 3anaq).
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3. YCJIOBUSA PEAJIN3ALINA YUYEBHOMU JUCHUITJINHBI
3.1. TpeOoBanusi K MHHHUMAJBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
o0ecreueHu10

Peanuzauust nporpamMmsl y4eOHON TUCUUIIMHBI TPeOyeT HaM4Yusl y4eOHOTo
KaOMHeTa - MaTeMaTHKH MacTepPCKUX — HE MPEeAyCMOTpEeHO; Jaboparopuii — He
PeyCMOTPEHO.

O6opynoBanue yuyeOHOT0O KaOMHeTa U pabounx MeCT KaOuHeTa:

10CaJ0YHbIE MECTA MO KOJIMYECTBY 00yUaroIuXcs,

- pabouee MeCTO MpenojaBares,

- HOPMAaTUBHO- MIPABOBAsI IOKyMEHTAIUS,

-TE€MATUYECKHE MANKHU 110 OCHOBHBIM TEMaM,

- 3a/IaHMSI 17151 CAMOCTOSITENIbHON BHEAYUTOPHOU PabOThlI,

- IPUMEPHBIE TEMBI pePEepaToB;

- METOIMYECKHE MaTepuabl 10 OKa3aHUIO MOMOIIU CTyJIeHTaM  TpHU
BBINIOJIHEHUN CAMOCTOSITENIbHBIX, MPAaKTUYECKHUX pabor;

- anexTpoHHbIe BapuaHTbl KOCOB 117151 TEKYILEro KOHTPOJI;

- METOIMYECKHUE YKa3aHUs 10 U3yYEHHUIO OCHOBHBIX Pa3/IeloB Kypca;
- KOCpl 151 mpoBeieHUsI MPOMEKYTOYHOM aTTEeCTALIUN

O6opynoBaHue MacTepCcKoM M pabouMx MECT MAacTepCKOM: - He
PETyCMOTPEHO.

O6opynoBanue Jjaboparopuri M paboOuux MecT JabopaTopuu: - HeE
PeyCMOTPEHO.

TexHuueckue CpCaACTBa O6y‘IeHI/IH:

KOMIIBIOTED;
MYJIETUMEIMWHBINA IIPOEKTOP;
WHTEpPAKTUBHAs JI0CKQ;
KJIACCHAs JJOCKa,;

JKpaH;

3.2. UudopmanuoHHoe odecriedyeHue

OcCHOBHBIC MCTOYHUKH

1. Amumos L. A. u np. Maremaruka: anreOpa U Hayana MaTeMaTH4E€CKOro
aHanu3a, TeOMeTPHUs.

Anrebpa 1 Hayaa MaTeMaTHYEeCKOro aHaau3a (0a30BbIi M yIITyOJIeHHBIN
ypoBHH).10—11 knaccel. — M., 2014.

2. Aranacsu JI. C., Byry3oB B. @., Kagomuies C. b. u 1p. Maremaruka: anredpa u

Ha4dajia
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MaTeMaThudeckoro aHanmsa. [ eomerpus. ['eometpust (0a30BbIi U yriTyOlIeHHBIN
ypoBHH). 10—11 knaccel. — M., 2014.

3. bammmakoB M. 1. Maremaruka: y4eOHUK JJIs CTY/. YIPEKACHUHN cpell. mpod.
oOpazoBanus. — M., 2014.

4. bammakoB M. U. Maremaruka. COOpHUK 3a7a4 IpOodUSIbHON HAMPABICHHOCTH:
y4eb. mocobue s CTyl. yupexaeHui cpel. npod. oopazoBanus. — M., 2014.

5. bammako M. M. Matemaruka. 3agaqHuk: yued. mocoOue s CTY/I.
yupexaeHui cpes. npod.odpazoBanusi. — M., 2014.

6. baimvakoB M. U. Maremarrka. 37eKTpOHHBIN yue0.-MeTOA. KOMIUIEKC TSl CTY/I.
yupexIeHU cpell. mpod. odpazoBanus. — M., 2015.

7. bammmakoB M. 1. Maremaruka (6a30Bsiii ypoBens). 10 kiace. — M., 2014.

8. baimmakoB M. U. Martemaruka (6a30Bbiii ypoBeHb). 11 kimacc. — M., 2014

9. bammakoB M. . AnreOpa u Hayana ananu3sa, reometrpusi. 10 kiacc. — M.,
2013.

10. bammmakoB M. 1. Matematuka (6a3oBbiii ypoBeHb). 10 knacc. COopHUK 3a1au:
yue0. nocobdue. — M., 2008.

11. bammakoB M. . Maremaruka (6a30Bb1ii ypoBeHs). 11 kinacc. COOpHUK 3a1a4:
y4eb. mocobue. — M., 2012.

12. I'yceB B. A., I'puropseB C. I'., UBonruna C. B. Maremartuka jyis mpodeccuii u
CIEIUAIBHOCTEN COIMaTbHO-OKOHOMUYECKOT0 Mpoduiisi: yUeOHUK TSI CTYIL.
yupexkIeHU cpell. mpod. odpazoBanus. — M., 2014.

I[OHOJIHHTGJILHLIC HCTOYHMUKH

1. AnekcangpoB A.Jl., Bepuep A.JI., Perxuk B.U. T'eomerpus (6a3oBbiii u
npoduibHbi ypoBHHK). 10—11 ki1 2010.

2. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u ap. ['eomeTpus (6a30Bbiii 1
npoduibHbi ypoBHHU). 10-11. — M., 2010.

3.  Komsarun FO.M., TkaueBa M. B., @®eneposa H. E. u ap. Maremaruxka:
anreOpa W Hayajia MaTeMaTuueckoro ananmsa. . — M., 2014.

4.  AnreGpa u Hauajga MaTeMaTUYECKOro aHanusa (6a30BbIN U yTTyOJICHHBIH
ypoBHH). 10 xnace / moxg pen. A. b. Kwmwxkxuenko. — M., 2014.

5. Aurebpa u Havaja MaTeMaTUYECKOro aHanusa (0a30BbId U yriTyOJIeHHBIN
ypoBHH). 11 knacc / mox pen. A. b. XKwxuenko. — M., 2014.

6. Huxonsckuit C.M., IlotanoB M.K., PemetnukoB H.H. u ap. Anredopa u
Havaja MaTeMaTHuecKoro aHaim3a (0a3oBbIii W mpoduibHBIA ypoBHH). 11
Ki1. — M., 2010

7. Huxonbsckuit C.M., IlotanoB M.K., PemetnukoB H.H. u ap. Anrebpa u

HayaJila MaTeMaTU4eCKOro aHanausa (0a30BbIil U npoduibHbIA ypoBHU). 10 K.

-M., 2010.

[Mapeirun U.@. I'eometpust (6a3oBbiit ypoBeHb) 10—11 k1. — 2010.

9. Cwmupnona .M. I'eometpus. 10 (11) k1. — M., 2010.

*
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HNuTepHeT-pecypcesbi:

1. http:// www.exponenta.ru/educat/links/l_educ.asp#0 — Ilone3HbIe CCBUIKH
Ha CalThl MareMaTHYecKOM U 00pa3oBaTeIbHONW HAMpaBICHHOCTHU: YUeOHBIC

MaTepHabl, TECTHI

2. http://www.fxyz.ru/ - UHTepakTUBHBIA CIPaBOYHUK (DOPMYJT U CBEACHUS
1o anredpe, TPUrOHOMETPUH, T€OMETPUH, (PU3HUKE.

3. http://maths.yfal.ru - CipaBOYHHUK COAEPKUT MaTepuan MO0 MaTeMaTUKe
(apudmeTnka, anredpa, reOMETPHS, TPUTOHOMETPHS ).

4. allmatematika.ru - OcHoBHbIe GOpMyJBI TIO aiaredbpe M T'COMETPHH:
TOXKJIECTBEHHbBIE TMPE0Opa30OBaHUs, MPOTPECCUH, MPOU3BOJHAS, CTEPEOMETpUS U
pod.

5. http:/mathsun.ru/ — MWcropus wmarematuku. buorpadbuu BeauKux
MaTeMaTHUKOB.

6. http://www. fcior. edu. ru (HMudopmMannoHHbIE, TPEHHUPOBOUYHBIE U
KOHTPOJIbHBIC MaTEPUAIIBI).

7. http://www. school-collection. edu. ru (Egunas komnekiuu 1udpoBbIX
00pa3oBaTeNIbHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHMSI
YYEBHO! JUCHATIINHBI

XapaKTepHCTI/IKa OCHOBHBIX BH/10B

Copep:xanne N DopMbI U METOAbI
Y4eOHOI JesiTeIbHOCTH 00y4alouXCs
o0y4eHust . N KOHTPOJIS H OLIEHKH

(Ha ypoBHe yueOHBIX JeiicTBHIi)

A.]Ireﬁpa H | - CcOCTaBJIITh 6YKBCHHLIC BBIpaXECHUS U CamocTosTeNbHas pa60Ta.

Ha4vaJia (bOpMy.TH:I o YCIIOBUSIM 3a]ad; KOHTpOHBHa?I pa60Ta.

MaTeMaTH4YeCKOr OCYLIECTBIIATH B  BBIPAXKEHUAX U HpOBepKa JOMAaIlIHUX

0 aHaJIM3a. ¢dopMynax YUCIOBBIE MOJCTAHOBKH U | 3aAaHUH
BBITIOJIHSATh COOTBETCTBYIOIME | 1€CTHPOBaHHE
BBIYMCIICHUS], oCyIecTBIsTh | SALIUTa pedepaTos

MOJICTAHOBKY OJTHOTO BBIPAXKCHUS B
Jpyroe; BbIpaXkaTtb U3 (OpMYyNl OIHY
MEPEMEHHYIO Yepe3 OCTAIbHBIC;

- BBIIOJHATH OCHOBHBEIE ASMCTBHUS CO

CTCIICHAMU C LICJIBbIMHU ITIOKA3aTCIIAMMU,

C MHOTOYJIEHAMH u c
anredpanvdecKuMu Ipo0sMu;
BBITIOJIHSTD paszioxeHue
MHOTOYJICHOB Ha MHOKUTEIH;
BBITIOJIHSTD TOX/I€CTBEHHBIE
npeoOpa3oBaHus palrOHATBHBIX
BBIPA)KCHHUI;

- [IPUMEHATH CBONCTBA
apuMeTndecKux KBaJIPaTHBIX
KOpHEH N1 BBIYUCIICHUSI 3HAaYCHUN U
npeoOpa3oBaHu YHUCJIOBBIX
BBIPKCHHUIA, coJiepKaIInux

KBa/IpaTHbIE KOPHU;

- pflarb HHHeﬁHBIe, KBaJIpaTHbIC

YpaBHCHUA n palnOHAJIbHBIC
YpaBHCHUA, CBOAAINIUMCCA K  HUM,
CHUCTCMbI IBYX JIMHEUHBIX ypaBHCHI/Ifl
M HECJIO0KHEBIC HEeIIMHCHHEIC CUCTEMBI,

- pfmartb JIMHEWHBIE H KBaJpaTHbIC

HEPaBEHCTBA C OJHOM IIEPEMEHHOHU U
UX CHCTEMBI; pEIIaTh TEKCTOBBIC
3a7jauyd  anreOpanyecKkuM METOJIOM,
HUHTEPIIPETUPOBAThH MOJTy4EHHBIN
pe3yIbTar, IIPOBOJUTH ot6op
peuieHui, ucxons u3 (GopMyIHMPOBKU
3a]auu;

- u300pakaTh YMCIa TOYKAMH Ha

KOOpAWHATHOM MPSIMOIA;

- OIpCACIIATH KOOPAUHATLL TOYKHU

IUIOCKOCTH,  CTPOMTb  TOYKH  C
3aJJaHHBIMU KOOpAMHATAMU;
n300paXkaTh MHOXKECTBO  pELICHUH

CocTaBieHHE IIJIAHOB -
KOHCIICKTOB

- OLICHKAa IPAKTHYCCKUX

YMEHUU;

—  OILICHKa YCTHBIX
OTBETOB;
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JIMHEHHOTO HEPABEHCTBA;

pacrmo3HaBaTh apUPMETHUECKHE U
reoMeTpudecKre IIPOrpeccuu;
pemiath 3agayd  C [PUMEHEHHEM
dbopmysibl 00IIEro wWieHa W CYMMBI
HECKOJIBKHX TEPBBIX YICHOB;
HaXOJUTh 3HA4YEeHUS byHKIMH,
3alaHHON  (OpMyJIO,  TaOJHIICH,
rpapuKkoM 1O ee  apTyMEHTY;
HAaXOIUTh 3HAYEHHE apryMeHTa I10
3HAUeHWIO  (QYHKIUH,  33/JaHHOU
rpadgukoM uiu TabIUIEH;

OTIPENEIATh CBOMCTBA (PYHKIIUU T10 €€
rpaduKy; TPUMEHSTH TpaduuecKue
MIPEICTaBICHUS npu peleHun
YpaBHEHUH, CUCTEM, HEPABEHCTB;
OMKCHIBATh  CBOWMCTBA  H3YYEHHBIX
(byHKIU, CTPOUTH UX IpadUKy;

HaXOJUTh IIPOU3BOHBIE
AIIEMEHTapHBIX (PYHKIUH;
HCII0JIb30BATh npuodpeTeHHbIE

3HAHUSI U YMEHHS B MPAKTHYECKOI
AeATEIbHOCTH W TNOBCEIHEBHOM
SKM3HM JIIS:

BBITIOJTHEHUS PACUETOB IO (hOpMyJiaM,
JUTst COCTaBJICHUS bopmym,
BBIPKAIONINX 3aBUCUMOCTH MEXKIY
pearbHBIMU BEJIIMYMHAMU; TUIst
HAXOXKACHUS HYXHOW (OopMynbl B
CIPAaBOYHBIX MaTepUaiax;

MOACIUPOBAHUA MPAKTUICCKUX
CHTyaHI/II;'I u HUCCICIO0BaHNHN
IMOCTPOCHHBIX MOI[CJ'ICIZ C

MCTIOJIb30BaHUEM amIapara anreopsi;
ONMCAHHUSA  3aBUCUMOCTEH  MEXKIY
buznueckuMu BEJIMYNHAMU
COOTBETCTBYIOIIMMHU bopmynamu,
IPU  HCCIENOBAaHMM  HECIIOKHBIX
MIPAKTUYECKUX CUTYalHii;
UHTEpIpEeTalnu rpauKoB peabHbIX
3aBHCHUMOCTEN MEX]ly BETMUMHAMH.

I'eomerpus

pacmo3HaBaTb Ha  4YepTEkax W
MOJIETISIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCUTH TpPEXMEpHbIE OOBEKTHI C
WX OMUCAHMSIMHE, U300PaKCHHUSIMH,

OIIMCBIBATH B3aMMHOC PACIIOJIOXKCHUC

CamocrosrenbHas pabora.
KontponbHas pabora.
ITpoBepka nomamHux
3aJaHnui

TectupoBanue

MPSMBIX u IUIOCKOCTEN B | 3ammTa pedepaTos
MIPOCTPAHCTBE, apryMEHTHPOBATh | (CocTaBiieHre IUIAHOB -
CBOU CYXJIeHUs 00 9TOM | L OHCIIEKTOR
pACIIOJIOKEHUH,

28




aHAIM3UpOBaTh B MIPOCTEHIINX
Cllydasx B3aMMHOE pPAacloJI0KEeHUE
00BEKTOB B MMPOCTPAHCTRE;

n300paxarhb OCHOBHBIE
MHOTOTPAaHHUKHA W KpYyIJIbIe Teua;
BEITIONHSTh YEPTEXKHU TIO YCIOBUSIM
3ajad;

CTPOUTH MPOCTEHINNE CeUeHUs Kyoa,
TIPU3MBI, TUPAMUJIBL;

pemiarh TUTAaHUMETPUYECKHEe U
MPOCTEUIIINE CTEPEOMETPUUYECKHUE
3a/1a4un Ha HaxOXJIEHHUE

rEOMETPHYCCKUX  BEIWYMH  (JUIMH,
VIJIOB, TUIOIIAJCH, 00BEMOB);

HCII0JIb30BaTh npu peleHn
CTEPEOMETPUUECKHUX 3a1a4y
TJIAHUMETPUIECKHE (bakThI u
METO/IbI;

IIPOBOJUTH JI0Ka3aTelbHbIE
paccyXIeHus B XOZIe peLIeHUs 3a/1ay;
HCITIOJIb30BaTh MpHOOpETEHHbBIE

3HAHUS W yYMEHHUS B NPAKTHYECKOU
JIeATEIbHOCTH W IIOBCEIHEBHOU
JKU3HHU:

JUIsL UcCieloBaHus (MOJIEIMPOBAHMS)
HECJIOKHBIX MPAKTUYECKUX CUTyaLUui
Ha OCHOBE H3YYEHHBIX GopMyl u
CBOMCTB uryp;

BBIYMCJICHHSI OOBEMOB M IUIOLIAAEH
MOBEPXHOCTEM  MPOCTPAHCTBEHHBIX
TeT TP PEHICHUH MPAKTUYECKHUX
3ajad, HCIIONb3Y npu
HEOOXOAMMOCTH  CIPAaBOYHUKUA |
BBIYMCIIMTENILHBIE YCTPOMCTBA.

OLIEHKA

YMEHUU;

OIICHKa

OTBETOB;

MPAKTUYCCKUX

YCTHBIX
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IMPUJIOKEHMUE 1

I[InanupoBanne y4eOHBIX 3AHATHI ¢ HCMOJIb30BAHHEM AKTUBHBIX H HHTEPAKTUBHBIX (JOPM M METO0B 00yUeHH sl

K pabouyeil mporpaMMe y4eOHON AUCITUTUTMHBI

o0yJaromuxcsi

Ne AKTHBHbIC 1 HHTEPAKTHBHbIE
n/n Tema yueoHoro sansTis (¢opMBI H MeTOABI 00y4YeHUS
1 CreneHHast QyHKIHS KoMmbroTepHble TEXHOJIOTHI
2 PemieHne mokasarenbHbIX YPaBHEHUI KoMnbroTepHbIE TEXHOJIOTHH
3 [Tonsitue norapudma KoMnbroTepHbIe TEXHOJIOTHHI
4 Jlorapudmuyeckas dhyHkmwsi, €€ CBOMCTBA U TpaduK KomnbiorepHbie TEXHOJIOTUN
) Pamnannoe  u3Mepenue  yrioB. OmpeneneHHe  TPUTOHOMETPHUYECKHX (DYHKIIHIMA KoMmribroTepHble TEXHOJIOTUU
6 [TpeoOpa3oBaHe TPUTOHOMETPUIECCKUX BBIPAKECHHUI. KomnbroTepHbIE TEXHOJIOTUN
7 dopMyIbl IpUBEICHUS KoMnbroTepHbIE TEXHOJIOTHH
8 [TocTpoenue rpadkoB TPUTOHOMETPUICCKHUX (DYHKITHIT. KoMmbproTepHBIE TEXHOJIOTHH
9 [TpeoOpa3oBanue rpauKOB TPUTOHOMETPHUECKUX (PYHKIMIA». KoMIploTepHbIE TEXHOJIOTUU
10| OOparHble TPUrOHOMETPUYECKUE PYHKIIMU KoMmIiptoTepHble TEXHOJIOTUU
11 | TpuroHomMeTpuyecKue ypaBHEHHs KoMnbproTepHBIE TEXHOJIOTHH
12| OOmme MeTobl PelIeHUs] TPUTOHOMETPHYUSCKUX YPaBHEHHIM KoMmribroTepHble TEXHOJIOTUU
13| Yucnosele nocnenoBaresbHOCTH [Ipesiesn yrcioBoi mociieioBaTeIbHOCTHY. KoMnbproTepHBIE TEXHOJIOTHH
14 | IpousBoaHas GpyHKIMH KoMnbroTepHbIE TEXHOJIOTHH
15 | UccnemoBanue GyHKIMH C TTOMOIIBIO MPOU3BOIHON KoMnbroTepHbIe TEXHOJIOTHHI
16 | DkcTpeMymbl HYHKIIUU KoMIbroTepHbIE TEXHOJIOTHU
17 | Tlonsitme nepBooOpasHoii. Tabimia nepBooOpa3HbIX. [IpaBuiia HaX0XKIEHUS TIEPBOOOPA3HBIXY. KoMmribroTepHble TEXHOJIOTUU
18 | INapaysieapbHOCTh B MPOCTPAHCTBE KoMIbIOTepHbIC TEXHOJIOTHH
19 | Perienne cucTeM JIMHEHHBIX YpaBHEHHUI KoMnbroTepHbIE TEXHOJIOTHH
20 | KoMIIeKCHbIE Yrcia KoMmbproTepHBIE TEXHOJIOTHH
21

22

30
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JUCT AKTYAJIM3AIIUU PABOYEN ITPOT' PAMMBbBI

Jlara
aKTyaJIu3aluuu

Pe3yabTaThl aKTyaTu3anuu

damuiaua N.0. n
NOJNMUCH JIHIIA,
OTBETCTBEHHOIO 32
AKTYAJIU3AIHI0
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